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1 Q: 

2 A: 
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4 
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6 Q. 

7 A. 
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SUPPLEMBWTAL DIRECT/INTERVENOR TESTIMONY 

OJ' MAURY J . BLnLOCK 

PPSC DOCKET NO . 950002 -EG 

Please state your oaae and business . 

My name is Maury J. Blalock, and my business address is 

Blalo=k' Associates, Inc., Engineering Consultants, 763 

Flamingo Drive, Apollo Beach, Florida 33S72 . 

By wbom are you eaployed aDd io what position? 

I am employ,ed as President of Blalock & Associates, Inc., a 

consulting engineering firm providing services to various 

9 residential, conunercial, and ia1dustrial clients regarding 

10 energy applications, cost-effect iveness an~lyses of various 

11 energy options , project development and financing, and 

12 related matters. 

13 

1 4 Q . 

15 A. 

16 

Please SWIIIII,ariae your educational background . 

I received a Bachelor of Science degree in Electrical 

Engineering from the University of Florida in 1966. I have 

17 also completed several gr aduate level courses in Electrical 

18 Engineering at the University of South Florida . I have 

19 attended numerous seminars and short courses on electr \cal 

20 engineering , energy conservation, natural gas technologies, 

21 and related subjects in my career . 

22 
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Q. Please summarize your work experience in the energy 

industry . 

A. I was employed by Tampa Electric C~mpany for 22 years, 

where I held several progressively responsible positions , 

including Manager, Conservation & Load Management from 1980 

until 1987. My responsi bilities in t .,is position included 

managing the engineering, implementat ion, and field 

installation of direct load control fo r more than 50,000 

TECO customers via VHF radio or power-l ine carrier 

communications syste.ms. I also worked in distribution 

syst&ms engineering, substation engineering and operations, 

d istribution plann i ng and operations, and transmi ssion and 

power pla nt systems planning. 

I f ounded Blalock and Aaeoeiates, Inc. Engineering 

consultants i n 1987. I provide a variety of energy 

engineering and analytical services to our cl i ents, 

including en~rgy conservation and cost-effectiveness 

studies, utility rate analyses, cost/benefit analyses, 

systems design and construction, and other related 

services. 

Q: Are you a regi •tered profe••ional engineer? 

A: Yes, I h~ve been a Registered Professional Engineer in che 

State of Florida since 1972 . 

Q: What is the purpo•e of JOUr •upplemental direct/intervenor 

testimony in tbia proceeding? 
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The purpose of this t e stimony is to comment on cet tain 

aspects of Tampa Electric Company's supplemental responses tO 

the Commission Staff's interrogatories. These response 

relate to comparative data and i nfor.nation regard ing elec tric 

and gas appliances and equipment . 

Are you sponaoring any exbibita to your supplemental 

direct /intervenor teatt.ony? 

Yes . I am sponsoring one composite exhib1t, designated 

Exhibit (HJB- 1) consisting of eight pages. 

Have you reviewed HCO'a aupport:ing data and information 

relative to tbe compari aon of electric and gas appliances and 

equipment? 

Yes. 

Do you have any queationa and/or comments r egarding t hi s 

supporting dat a a nd information? 

Yes, the following are questions and comments which I have 

generated regarding this data and information: 

1. Why was 3,017 KWh used as the annual electric 

consumption for the resistance water heater in the 

submittal to the FPSC instead of 2, 788 KWh? 7ECO 

insists t hat PGS must consistently use 2,788 KWh for 

this appl ication. Also, why was this 3, 017 kWh value 

• ed when TECO's own brochures furnished to new 
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2. 

3 . 

homeowners indicate monthly electric water heating usage 

of 3GS kWh (4,380 kWh/year)? (See the last page of my 

Exhibit __ (HJB-1)? 

Why was the entire PGS service charge ( $7. 00/month) 

applied to the water heating applicat ion, while no 

portion of the TECO service charge ($8.50/month ) was 

applie d to the same application served by electricity? 

In low income housing and other similar low electric 

energy consumption residential circumstances, the water 

heating application can represent 50\ of the total 

monthly electric energy consumption. When this is the 

case, the averag~ incremental electric energy cost for 

the water heating application increases from the value 

TECO used of $0.072/KWh to $0 . 09/KWh. This represents 

a significant ( 25\) increase in average incremental 

electric energy coat (per unit cost) so this treatment 

of electric service coat would be necessary and 

appropriate. Also, the PGS service charge should be 

distributed over the ayerage residential gas energy 

consumption value rather than the specific application 

(water heating) value this would be more 

representative of the ~ incremental gas operating 

cost for each specific energy use application. 

Why is the $4.00/month (Prime Time Credit) subtracted 

' com the resistance water heating cos t if the cus~omer 
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4. 

is participating i n the Prim.e Time Program? Th is Prime 

Time Credit is collected monthly through the ECCR f actor 

s o new participating customers inc rementally increase 

the ECCR factor, and at 100\ Prime Ti me customer 

saturation, the ECCR factor will equal the Prime Time 

Credit of $4.00/month. As this level o f saturat ion is 

approached, the nn participating customer benefit 

(savings ) approaches zero, so subtracting this c redit is 

inappropriate. 

factor (~, 

Also, since TECO has a 40\ exclusion 

the credit cannot exceed 40\ of the 

monthly non-fuel energy charge), there is a likelihood 

that participating Prime Time customers will not receive 

the full credit every month g s this ansly~ is, fal sely , 

implies . 

Why is the TECO electric rate of $0 . 072/KWh applied to 

the water heating application in the "Elect r ic 

Resistance W/ Heat Recovery" analysis? As the amount of 

waste heat recovery increases the average monthl y 

incremental cost of electric energy also increases 

bec ause the service charge is distributed over a lower 

total l<Wh value . Thi s causes the actua l cost of 

sup~lying the supplemental water heating to increase on 

an incremental basis. The monthly electric op~rating 

cost f or this application should include a 

representative prorated a hare of t he service charge . 
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5 . 

6. 

7 . 

Why is the TECO electric rate of $0 . 072/KWh applied t o 

the water heating application i n the "Elec tr ic Heat 

Pump•• analysis? The same concept as in 14 , above, 

applies to this application . As total monthly KWh 

consumption decreases due to efficienc y gains, the 

average incremental cost of electric energy increases s o 

this should be factored into the analysis by r e

allocating the service charge to t he lowe r monthly KWh 

consumption value . 

Why didn't TECO include $50/00/year or $4.17 /mont h as 

maintenance costs in the analys is of the "Elec tr ic Hea t 

Pump" water heater? Since this cost o f maintenance 

associated with this electric appl i ance is we l l 

established in the industry (Exhibit _ l, this cost: 

should, appropriately, be included in the operating cost 

analysis for this electric application. 

Why did TECO use 1,866 KWh/year for resi s tance water 

heating with heat recovery in the comparative analysis 

of elec tric and gas (Exhibit_) and 2.238 KWh/ year for 

the same electric application i n the "Cos t o f Service 

Analys i s" (Exhibit_)? This represents a 20\ i nc r ease 

in electric energy consumption between the two analyses 

and res ults in a significantly misleadi ng compara ti ve 

analysis. 
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8. 

9 . 

Why did TECO use 1 . 159 KWh / year for electric hea t pump 

water heating in the comp3rative anal ys is o f electric 

and gas (Exhibit __ ) and 1 . 776 KWh/year for the same 

electr ic application in the "Cost of Service Ana lysis" 

(Exhibit __ )? This represents a 53\ incr ease in 

electr~c energy consumption between the two analyses and 

results in a completely invalid comparative analysis. 

Furthernore , why did TECO uae either of these values 

when its representative to the Arthur o. Little study 

reported annual energy usage of 2,853 kWh for heat pump 

water heaters? 

Why does TECO attribute a 3 . 0 COP to the heat pump water 

heater, in the co11parative ar.alya is between electric and 

gas, when t he manufacture's speci f icat ion for the 

appliance is a 2.61 COP? This represents a false 15\ 

i mprovement i n electr ic appliance efficiency and results 

in a significantly misleading comparative analysis. 

10. Why does the "EPRI Commercial Water Heating System 

Performance Analysis• (HOTCALC, Version 2.0) indicate 

the "Hour of Coincident Demand• being hour 16, when the 

"Volumetric Load Profile• indicates minimum usage at 

hour 16 (2 gal/hr) and maximum usage at hours 6, 19 , and 

20 (6 gal/hr)? This inconsistency in the water heating 

usage profile and the hour of coincident demand will 

significantly alter the electric sys em benefit.s wh Jch 
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are derived from the program. 

11. Why does TECO use a hot water consumption value of 10 

gallons per bath and 3 minutes per bath (Exhibit __ ) and 

the HOTCALC analysis uses a maximum rate of hot water 

conswnption of 6 gallons pe r hour? If both TECO and 

EPRI are correct in their assessment of hot water usage , 

then th~ total bath time of 3 minutes must be spread 

over consecutive hours -- this is not realistic. 

12. Why does the HOTCALC analysis use 1 gallon per minute as 

the flow rate in the electric resistance analysis and 2 

gallons per minute as the flow rate in the gas analysiu? 

The water heating piping is identical for the two 

systems and t he usage profile is identical for the two 

applications, so the flow rate should be the same. 

13. Why does the H01'CALC analysis use a tank heat loss 

factor of 0.5\/hr in the electric resistance example and 

3.5\/hr in the gas example when the tank insulation K

factor is identical for the two hot water tanks (.25 

Btuh-in/sq ft-(F))? This is an unrealistic input data 

difference between the two systems and will bias the 

comparative results in tavor of the electric appliance. 

14. How can the Refrigeration Heat Reclaim (RHR) analys1s 

claim 76 .4\ of t he gross wat6r heating load when the 
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system operates only 7 months (58\ of the time) durinq 

the year and the energy input data indicates a 

conflicting 66 . 6\? This entire analysis is unrealistic 

and completely invalid. 

15. Why does the RHR analysis indicate that the RHR system 

accwnu~ates more run time (unit hours) in the winter 

months than in the Summer months, but the RHR s ystem 

supplies n.2 water heating energy during the Winter 

months? 

16. Why does the RHR analysis indicate that the RHR system 

auxiliaries (pump and controls) consume more electric 

energy during the Winter months, when the RIIR system 

isn 't operating, than the supplemental resistance ·water 

heating unit consumes and the latter unit is supplying 

All of the hot water? 

17. Why doesn • t the RHR "Hourl y Load Fraction Operation 

Schedule (\ of peak)" coincide with the water heating 

energy usage profile? The former profile of perc entage 

of peak hourly energy s upplied by the RHR s ystem is 

completely out of sync with the profile of hourly water 

heater usage . The result is that t he RHR system is 

supplying 100\ of the hourly demand for hot water when 

there is zero demand for hot water, and the RliR system 

t s supplyi ng less than 50\ of the hourly demand for hot 

9 
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111ater when the demand is maximum. 

18 . Why do es t he HOTCALC analysis for the Heat Pump Wa ter 

Heater ( HPWH) indicate 0.0\ of the annual "cooling" load 

met by the HPWH and a value of $75 / year attributable to 

"cooling" by the HPWH? This inconsistency generates 

false benefits and savings associate d with the HPWH. 

19. Why does the HOTCALC analysis indicate a value for 

"Cooling" during the Winter months, and why is the 

magnitude o f this Winter value ($7/month) grea~er than 

the Summer value ($6/month)? This generates false 

benefits and savings which are credited to this electric 

appliance . 

20. Why did TECO use "marginal fuel expense" (Production

Ener gy Unit Cost ) of $0.00943/~~ in the Cost of Se rvice 

Analysis associated with the various electric water 

heatinq technologies? 

Have you reviewed tbe C011111ercial equipment comparison 

analyses between e lectric aod gas equipment? 

Yes. 

Did you develop any question• or comment s regarding these 

analyses by TECO? 

10 
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A: Yes, the fol l owing are my questions and comments regardLng 

the Commercial equipment comparative analyses: 

1. The gas engine driven chiller example used a heat rate 

(KBtu/Ton) of 8.6. This translates to an overall COP 

of 1.4 for this v intage gas equipment. The latest gas 

technology of this nature which has been on the market 

and r1adily available for a number of years operate~ 

in an efficiency range of 1 . 7 to 2.0 COP. If TECO had 

used this more efficient equipment, the result would 

have been significantly different and the gas 

equipment would have been the least life-cyc le cost 

equipment option . 

2. TECo used a •Part- Load Curve• (Part-load eff iciency 

table) which is not represontative of the latest high 

efficiency gas equipment. The latest gas tec hnology 

has a higher part-load efficiency ruting , particula r ly 

between 30\ and 80\ loading , than the values wh ich 

TECO used. Since t his characteristic of gas equipment 

represents a primary advantage which gas eq uipment has 

relative to similar electric equipment, these 

diminished efficiency valuea at part-load f lawed the 

comparative analysis and caused a very misleading 

result. 

3. TECO conducted the comparative analysis utilizing 

their commercial/Industrial •Time of Use" (TOU ) rate 

11 
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4. 

5 . 

in combination with an unreal istically high monthly 

load factor . This s kewed the operating cost 

dramat ically in favor of the electric option by 

creating more l ow cost "Off-peak" operation than would 

commonly occur . 

On an annual basis TECO alloc ated a capacity factor of 

70\ and 50\ to On- peak and Of f-peak water chiller 

operation , respecti vely ; then , they allocated all 

(8,760 hours) hours of the year to either the ON-peak 

or Off-peak period conforming to the TOU rate. This 

indicates t hat t he chiller equipme·nt is expected by 

TECO to operate d uring every hour of both the Winter 

and the Summer at a minimum level of eooling of 50\. 

A BIN analysis using average weather information fo r 

the Tampa region will not support this energy use 

profile. The result of TECO using this unreal is tic 

annual load profile is that the part - load advantage of 

the gas system is minimized and the TOU rate advantage 

of the electric system is maximized. The analysis 

yields false and very misleading conclusions. 

The EPRI summary of typical ins talled cost comparisons 

between l arge electric and gas chiller equipmen t , 

which TECO included in the supporting inform~~ion 

associated with their comparative ana l ysis, indicates 

an installed cost differential of 38\ (gas more 

12 
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6 . 

7 . 

costly) between an electric centrifugal unit and a 

double-effect gas absorption unit. TECO used 80\ 

difference in the analysis. This caused the i nstalled 

capital cost of the gas system relative to the 

elec tric system to be unrea~istically high and 

rendered the gas system non-cost-effecti ve to the 

potential owner . 

TECO uses the University of South Florida (USF) 

central chiller cooling system as an example of the 

operat ing savings which can be derived by replacing 

gas chiller equipment with electric chiller equipment . 

In the adverti3ements TECO states that USF has saved 

almost $2.000.000 . 00 by replacing gas chil ler s with 

high-ef ficiency electric chillers. In a summary table 

of USF energy use f ::om 1990 to 1994 (gas equipment . .,as 

replaced in 1991), which TECO included as supporting 

information in the chiller comparati ve analysis , n2 

net operati ng savings is indicated . This is 

particularly noteworthy since the gas chiller 

equipment, which was replaced with electric equipment, 

was very old single-effect technology (low efficiency) 

and not the much higher efficiency and modern double

effect gas technology. 

TECO included a number of emission comparisons bet ween 

various electric power generating unit types and 

13 
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8. 

9. 

various electric a~d gas end use equipment types. The 

particular electric generation units which were used 

by TECO in the comparative analyses represent less 

than 10\ of the t otal TECO generation capacity, so the 

results of the comparisons are not useful as a 

practical, r eal world comparison . Th is is very 

misleading aspect of TECO's comparative analysis of 

electric versus gas energy use applications. 

In the Commercial BVAC equipment example (Cypress 

Gardens), TECO used an installed cost differential 

between electric and gas equipment of ll\ (over 

$500/ton difference) . The EPRI summary of installed 

cost differentials between similar gas and electric 

equipment, which TECO included as supporting 

i nformation, indicates an average installed cost 

differ9ntial of Aa\ (less than $200/ton difference). 

This caused the economic analysis relative to capital 

cost to dramatically favor the electric option as 

opposed to the gas option . 

As in the large electric centrifugal examples (generic 

and USF), TECO used an unrealistic monthly and annual 

energy use profile in the BVAC example and this 

resulted in an extremely biased comparison in favor o f 

the electric HVAC option. The comparative analysis 

became flawed in the same manner and to the same 

14 
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degree as mentioned above. 

Does this conclude your suppleaental direct/intervenor 

testimony? 

Yes, it does . 
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superficial ill]d"feriously n erTor. Beginning with a fundamenuilly erToneous 

assumption fhat 5655 i retail price charged by a dealer or a contractor to a 
consumer fc an ech 8·108 (in fact it was thi factOrY direct price in 1990 for 

small quantity purchases •• the current price 1s S765), l price is reduced by 50% for 

distribution mark-ups (none are included In the facto ·iiirect E-Tech price in the fmt 

place. and the basis for choosing 50% is not 'stat . Then the resulting number is 

multiplied by 60% to account for mass production economies of scale (again. no 

justification or explanation is provided for the choice of 60%). Finally, the 30% 

mark-up from factory to retail is only half of~ already notoriously low mark-up for 

water heaters from factory to retail. 

Given the potential magnitude of the adverse impacts of the proposed standard. 
thorough. in·depth analysis of the lilcely manufacturing cost and retail price is 

needed. For example. an estimate of the cost of an add-on HPWH in a mass 
production scenario can be built up from the "bonoms·up," accounting for component 

and matenal costs on a mass purchase basis, adding typical labor and indirect costs. 

Even with this general methodology, the costs estimated by different analysts are 

likely to cover a range. Even so, a transparent cost bulld·up results that can be 

refmeci as bener cost data becomes available. Seaion 4 documents our "bonoms·up" 

cost analysis for a fully mature production scenario, assuming individual component 

costs to be comparable to those for similar or identical components in a window au 

conditioner: as such thls represents a highly optimistic scenario and is likely to 
understate the price during the first years under the proposed standard. We estimate 

that the factory price of an add-on HPWH wc.11ld be S360 and that the price to t~e 

consumer would be 5540. 

HPWH lnst.lletlon Co•r. 

Given the variety of installation situations that would be encountered, and absent a 

well developed infra.suucture and significant sales volume for HPWH. it is dtfficult to 

establish a reliable estimAte for the additional cost to install an add-on heat pump 

water heater. The experience in current utility field test programs is that instal lauon 

costs are $300 to 5400, for straightforward installations. This cost level doubtlessly 

reflects the limited experience that plumbing contractors have with the produe1. and 

in a mass marlcet, installation costs might be lower. Our best anempt to include the 

impact of additional installation work required to handle tight spaces. remote 

condensate drains, required provisions for a.o adequate source air supply. noise 
anenuation, etc. suggest that S200 is the minimum figure for average instnllation cost 

of the add-on heat pump unit that should be used in the TSD analysis. 

HPWH Mllntenance Co•t• 

As is •~th,.installation costs, there Is no real world m~s ml!lket experience 

upon ~cht~ ~'a prediction of maintenance and repair costs. We bclie\'e thJt J.n 

estim \e of SSO/year hould be assumed. based on: 

' 

lbtJur D Little E·S 
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Electric utility fic.ld test and m3lket experience of costs well in excess of S50 

per/year. 
. 

$50/year is the cost of a typical maintenance and service contract for a room :ur 

conditioner, which is a mature product, which operates less than half the annual 

hours of an HPWH and has no water side maintenance issues. e.g. lime scale 

build-up. 

II should be noted that there is no broad consensus on the hkely maintenance cost 

level in a mature, mass market scenario. Past experience with older designs indicates 

maintenance and repair cost could exceed SSOiyear. Regular maintenance 

requirements have included air filler changes. and in areas with poor water quality. 

periodic removal (J( lime scale build-up. Failures have occurred due to leak3ge and 

compressor burnout. The recent EPRliE-Tech WH-6 development efforts have been 

aimed at addressing these maintenance and reliability issues, with the expectation of 

simple air filler washing or replacement being the only required maintenance nctivuy. 

However, these units have only recently begun to be installed in a wide range of 

locations; consequently, the operating experience that has been accumulated to d:~te IS 

insufficient to validate this expectation. 

Simple Payback and Life Cycle Cost Comparison 

When realistic estimates of energy cost savinfS, HPWH equipment and mstallautln 

costs, and annual maintenance costs are used as the basis for calculating the pa)b:~ck 

and life-cycle costs, the economics for the national average case are shown to be 

highly unanractive to the consumer. Table E·l summarizes the results of the 

payback and Life Cycle Cost (LCC) calculations that are presented in Section 6. Our 

best estimate of the simple payback to the average electric wnter heater owner is :!0 

years, along with an increase in the LCC of $475. The payback period and LCC are 

sensitive to the assumed annual maintenance cost; if zero annual maintenance costs 

are assumed, the payback is a rather unanractive 9 years and the LCC increases by 

S I 00. Even if the average installation cost of the add-on HPWH is assumed to S I 00. 

as was assumed in the TSD, the payback period is 7.4 years, and the LCC is 

comparable. The figures used in the TSD are included for comparison - as d1scussed 

above, both the installed equipment costs can be expected to be higher and the 

energy/operating cost savings can be expected to be lower than the le \'e ls assumed 10 

the TSD. 

Consumer Utility of HPWH 

Under NAECA, heat pump water heaters can be considered as a design option for a 

single product class of electric storaae water heaters only if they provide the s3.!0e 

utility to consumers as electric resistance storage water heaters; if lesser or d1ffc:rent 

consumer utility is provided, HPWH must be considered as a ~eparate product class. 

The consumer utility is, in fact, different in two significant respects: 

llrtJur D Little 
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Electric Company) provided detatled data. Data covering a total of -30 homes was 

provided, in each instance covering at least one full yar of water heater use at one 
hour or finer intervals. Figure 2·2 plots a representative weelc at a site; a larger 
sample of lhese plots is provided in Appendix B. The plots show the typical double 
peak (morning and evening) in consumption. 

Table 2-6: Summary ol Electric Wiler He11ar Energy UN Data Pruented In Orel Tutlmony 

During lht June 7, 8 Hurlngl 

U1111ty Spokumen Annual Entr;y kWh Comment 

Al<1bama Power Comp&ny u rry WM e 2650.3475 
For 2 & 3 p&rson 
households, rtspedn ely 

Oec:ttued from 

?otomac Edison Alan J. Nola c3,200 approximattty SOOO kWh 
in fall 70'1 

Amencan Elec'lric: Power DaVId H. CrlbUM 3,100 
SeMc:e Corporation 

Potomac Electric Power 2~9 D.C. 

Company 
Or. Eddie R. Mayberry 

~a Maryland 

Tampa Electtlc Company Oanlt i N. Hart J / 2853 ~ 
Allegheny Power System JOM F. Hose 

Pennsylvania Power and 
12 gat. per aay per 

Ught Co. 
Grayton E. McNair - person (1989 study or 27 

homes) 

General Public Utll~lta Chria Sltbena 2831 

Florida Power Corparat.on J. Eelgat Holl 2558 

4 .. 

3 
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F1gure 2·1: Hot Water Drew Profile ol the OOE Tnt Procedure 
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as experience with :- similar desuperheater program, Virginia Power has estimated t.l)e 

near tenn commercial installed cost increment (the cost in the time frame in which 
the proposed standards will take eff~t) to be abou~ SSOO to S 1,000, assuming no 
major renov;uion or venting is required. This will significantly lengthen the pa) back 
calculated by DOE and push It well beyond the criteria of the rebuttal presumption.· 

Centerior Energy Corporation. Al Temple, Vice President. Marketing stated: 

"The cWTCnt wholesale cost of a h~t pump water heater is S600 with simp:.: 
installation adding another S400 (as quoted by several HV AC contractors in our 

service area). Add to these figures the ccst of relocation, drainage for conden~ation, 
ventilation and renovation and we now are requiring customers to spend almost 

Sl.300 without the storage tank. Using the DOE's fiiUfCS, this results in a pDyback 
of over 10 years for customers without structural changes and over 15 yenrs with 
structural changes." 

/

Florida Power Corporation. The written statement of J. Edger Hoh, Principal 

\ Marketing Engineer addressed installation and maintenance costs of HPWH: 

"Synergic Resources Corporation (SRC) recently completed a srudy for the Florida 
Energy office titled "Electricity Conservation and Energy Efficiency in Florida..· The 

objective of this srudy was to estimate the State o; Florida's potential demand and 
energy savings available from the application of specific demand·sid: management 
measw-es. Included in these musures was the application of an add·on heat pump 
water heater. Exhibit 1 shows the estimAtes used by SRC i.D estimating the energy 
efficiency contributions of this technology. For both existing and new construction. 
SRC estimated that a heat pump water heater (without a storage tank) would cost 
S650. Installation would add S350 to the total cost of the system. SRC also includes 

a S50 annual maintenance cost for the unit. FPC believes that these estimates more 
accurately reflect the cost to a customer of installi.Dg a heat pump water heater.· 

National Association o( Homebuildea. Gerald Eld. President Eid·Co Buildings. Inc. 

addressed the value of the interior space occupied or required by the HPWH: 

"DOE's life cycle cost estimate is too low if it does not account for the extra noor 
space needed in some cases when moving the water heater inside. This could ndd as 

much as 15 square feet to the home, resulting in an increase of S750.00 in the cost of 

a new home using a conservative estimate of SSO.OO per square foot. It is also too 
low if it does not include the cost of cleaning air filters, othe.r maintenance costs and 

inspections of the heat pump units. These higher costs can be expected to put the 

heat pump payback well beyond DOE's swed 3 year paybcclc: 

V Tampa Electric Company. In oral testimony on April 6, 1994, Daniel N. Hart. 

Manager, Strategic k<:ting and TechnoloiY stated that HPWH installauon costs 
were approximate! SiOO m teld tests conducted by the company. 

lht.Jur D LittJe S· 2 
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Tablt 6-2: Simple PaybJck CJlculatlon - National Averagt, Trial S11ndard Level 415 versus 

Base lint 

Calcu lallon WH Typa Instal ltd Annu"' MalnV Opera ling Payback 

Cost Energy Sa~VIct' Cost yura 

This report HPWH 1005 1113 60 243 

Ban lint 265 2711 0 279 -
Ollftltnee 7~ - - ·36 20 

This report. but assuming no HPWH 1005 1113 0 193 

~t~crease in maintenance coS1s But lint 265 27i 0 279 -
Odfartnct 740 - - -86 86 

This repon. but ()(lly S 100 •, HPWH ~ 183 0 193 

~t~cremental in slal~llon cost and But line 265 27i 0 279 -
no increase In maintenance costs Oifftttnct 640 - - ·86 7.4 

HPWH 659.69 172.~ 0 17?.6.C -
TSO Baseline 265.31 37&.7:7 0 379.77 -
Trial Standard Level 4/5" " 

Oilference 394.38 - - 207. 13 1 .e 
TSO HPWH 619.82 182.00 0 192.00 -
Add-on HPWH ()(lly vera us But lint 265.31 3711.77 0 379.77 -
Baseline Dlfftrtnct 354.51 - - 187.77 1 9 

Mainlenanct and serv.ct cos IS assoclat~ with tht tltdrlc ru~ waler heater tank are 
negleded, because ti-.St co5ts apply equally 10 tl!htt opclon. 
Baserone + reduced heat leaka, heat traps, add-on HPWH. and R·25 lnsu~~on. 

sen•icing costs. the life cycle cost of an electric water heater meeting trial standard 
levels 4/5 is approximately S475 higher than the baseline electric water h~ter 
meeting current NA.ECA efficiency standards. Even if the increased maintenance 
costs associated with heat pump water heaters were neglected, the life cycle cost of 
the HPWH is SIOO greater than the LCC of the baseline resistance water heater. If 
the TSD assumption o( only SIOO in incremental installlllion costs is used, the LCC 
of the HPWH is comparable to the baseline LCC. 

lbtJur D LittJe 
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Table A· 15 

Semple 
Avg. I ol 

Clly Stu people In 
houtthold 

j Orlando 5 3.2 

! o nando 5 1.2 

l'llm Btlctl 4 3.8 

Palm Beach 10 3.5 

Tampa 5 3.4 

Tampa 3 " 
JacxsonVllle 3 3.8 
Florid& l !il 3.5 

FIOrkla 18 3.8 

W1ttt I ltltlng 
Equipment 

I:JICI, Hlltl 

1 Hill Pump 

Ellct. R1111 

I Hilt Pump 

I Ellct. Rille 

I Hill PUmp 
I ~ltcl. Rllll 
i EltCt. Rlllt 
·Hill Pump 
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kWh <;6fsld 
/day 

kWhfyr 
ay 

7.0:5 2.57325 ~3 

7.39 2.697.35 75 
7.3 2.664.50 H 

5.4 ...- 1,971 .00 74 

11.13 1 4,062.• 5 74 

6 .. 37 • 2,325.05 ?6 
9.8! '3~~- " 7S 

7.99 2,916 35 1 57 

6.38 2.328.70 1 73 

Source: IY'.anl9an, rm. Residential Conservation Otmons1ratlon: Oomts1lc Hot Wate· Final Repon. 

FSEC.CR·90-63. Florida Solar Ener;y Center. Slll(lmbtr, 1963. 

A.25 Central Power and Light 

In two different end use metering studies, Central Power and Light metered electric 

water heaters in single family Good Cenu homes. The twelve month 1986· 7 average 

was 2782 kWhlyr based on the average use of the 32 homes that were r:u~domJy 

selected for the study. Two of these homes had beat ""overy systems. The 1984-5 

average for 16 randomly s~Jected Good Cents homes was 3039 kWh/year. The 

utility argued that the discrepancies between the two numbers were a result of colder 

winter temperatures in 1985. 

A Good Cents Home must meet certain Btu/sq. ft., in.sulation, air conditioner 

efficiency, and caulking requirements and the water heater must have heat traps. 

Source: 1987 South Texas End Use Study, Central Power and Light and 
conversations with David Koliba and MoUy Ritchie of Central Power and Light. 

A.26 Southwestern Public Service 

The average customer at Southwestern uses betwc:en 320 and 350 kwh/month for 

water heating. This figure was obtained by taking the difference between the average 

electric bill for the geneml service customer for the past twelve months and the 

average electric biU for customers with electric water heating for the past tweh·e 

months. The com~any has no data on the average size of household for its custome~ 

but assumes that it is characteristic of the national avera& e. This 320· 350 
kWh/month corresponds to 3840-4200 kwh/year for homes in the Northern pan of 

Texas. 

Source: Phone conversation with Tommy Smith uf Southwestern Public Service . 
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I HEREBY CERTIFY chat a crue and correct copy of the foregoing 

has been se rved by hand delivery C• l or by United S~es Mail, 

postage prepaid , on the f o llowing individuals this J~ day of 
February, 1995: 

Sheila Erstling, Esquite• 
Division of Legal Services 
Florida Public Service Commission 
~01 East Gaines Street 
Fletcher Building, Room 212 
Tal l ahassee , Florida 32399- 0860 

Lee L. Willis, Esquire 
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Macfarlane, Ausley, Ferguson & 

McMullen 
227 s. Calhoun Street 
Tallahassee, Florida 32301 

Jack Shreve , Esquire 
John Roger Howe 
Deputy Public Counsel 
O!fice of Public Counsel 
c/o The Florida Legislature 
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Tallahassee, Florida 32399- 1400 

Wayne L. Schiefelbein 
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1709-D Mahan Drive 
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McWhirter, Reeves, et al . 
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Tallahassee, FL 32301 

John W. McWhirter, Jr., Esq. 
McWhirter, Reeves, et al. 
Post Office Box 3350 
Tampa, FL 33601 

Floyd R. Self, Esquire 
Messer, Vickers , et al. 
215 S. Monroe Street 
Suite 701 
Tallahassee , FL 32301 

Debbie Stitt 
Energy Conservation Ana lyst 
St. Joe Natural Gas Company 
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Port St . Joe, FL 324 56 

Jame3 A. McGee, Esquire 
Florida Power Corporation 
Post Office Box 14042 
St. Petersburg, FL 33733 
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215 s. Monroe St., Ste. 601 
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