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SUPPLEMENTAL DIRECT/INTERVENOR TESTIMONY
OF MAURY J. BLLLOCK
FPSC DOCKET NO. 950002-EG

Please state your name and business.
My name is Maury J. Blalock, and my business address is
Blalock & Associates, Inc., Engineering Consultants, 763

Flamingo Drive, Apollo Beach, Florida 33572.

By whom are you employed and in what position?

I am employed as President of Blalock & Associates, Inc., a
consulting engineering firm providing services to various
residential, commercial, and industrial clients regarding
energy applications, cost-effectiveness analyses of various
energy options, project development and financing, and

related matters.

Please summarize your educational background.

I received a Bachelor of Science degree in Electrical
Engineering from the University of Florida in 1966. I have
also completed several graduate level courses in Electrical
Engineering at the University of South Florida. I have
attended numerous seminars and short courses on electrical
engineering, energy conservation, natural gas technologies,

and related subjects in my career.
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Please summarize your work experience in the energy
industry.

I was employed by Tampa Electric Company for 22 years,
where I held several progressively responsible positions,
including Manager, Conservation & Load Management from 1980
until 1987. My responsibilities in this position included
managing the engineering, implementation, and field
installation of direct load control for more than 50,000
TECO customers via VHF radio or power-line carrier
communications systems. I also worked in distribution
systems engineering, substation engineering and operations,
distribution planning and operations, and transmission and
power plant systems planning.

I founded Blalock and Associates, Inc. Engineering
Consultants in 1987. I provide a variety of energy
engineering and analytical services to our clients,
including enargy conservation and cost-effectiveness
studies, utility rate analyses, cost/benefit analyses,
systems design and construction, and other related

services.

Are you a registered professional engineer?
Yes, I have been a Registered Professional Engineer in the

State of Florida since 1972.

What is the purpose of your supplemental direct/intervenor

testimony in this proceeding?
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The purpose of this testimony is to comment on certain
aspects of Tampa Electric Company‘s supplemental responses to
the Commission Staff’s interrogatories. These respaonse
relate to comparative data and information regarding electric

and gas appliances and equipment.

Are you sponsoring any exhibits to your supplemental
direct/intervenor testimony?
Yes. I am sponsoring one composite exhibit, designated

Exhibit (MJB-1) consisting of eight pages.

Have you reviewed TECO’'s supporting data and information
relative to the comparison of electric and gas appliances and
equipment?

Yes.

Do you have any questions and/or comments regarding this
supporting data and information?
Yes, the following are questions and comments which I have

generated regarding this data and information:

; o 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? TECO
insists that PGS must consistently use 2,788 Kwh for
this application. Also, why was this 3,017 kWh value

_ied when TECO’s own brochures furnished to new
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homeowners indicate monthly electric water heating usage
of 365 kWwh (4,380 kWh/year)? (See the last page of my
Exhibit (MJB-1)7?

Wwhy was the entire PGS service charge ($7.00/month)
applied to the water heating application, while no
portion of the TECO service charge ($8.50/month) was
applied 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 average 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 cost (per unit cost) so this treatment
of electric service cost would be necessary and
appropriate. Also, the PGS service charge should be
distributed over the average residential gas energy
consumption value rather than the specific application
(water heating) value -- this would be more
representative of the true incremental gas operating

cost for each specific energy use application.

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

‘rom the resistance water heating cost if the customer
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is participating in the Prime Time Program? This Prime
Time Credit is collected monthly through the ECCR factor
so new participating customers incrementally increase
the ECCR factor, and at 100% Prime Time customer
saturation, the ECCR factor will equal the Prime Time
Credit of $4.00/month. As this level of saturation is
approached, the pet participating customer benefit
(savings) approaches zero, so subtracting this credit is
inappropriate. Also, since TECO has a 40% exclusion
factor (i.e., 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 as this analysis, falsely,

implies.

Why is the TECO electric rate of $0.072/Kwh applied to
the water heating application in the “Electric
Resistance W/Heat Recovery" analysis? As the amount of
waste heat recovery increases the average monthly
incremental cost of electric energy also increases
because the service charge is distributed over a lower
total Kwh value. This causes the actual cost of
supplying the supplemental water heating to increase on
an incremental basis. The monthly electric operating
cost for this application should include a

representative prorated share of the service charge.
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Why is the TECO electric rate of $0.072/KWh applied to
the water heating application in the "Electric Heat
Pump* analysis? The same concept as in #4, above,
applies to this application. As total monthly Kwh
consumption decreases due to efficiency gains, the
average incremental cost of electric energy increases so
this should be factored into the analysis by re-
allccating the service charge to the lower monthly Kwh

consumption value.

Why didn’t TECO include $50/00/year or $4.17/month as
maintenance costs in the analysis of the "Electric Heat
Pump” water heater? Since this cost of maintenance
associated with this electric appliance is well
established in the industry (Exhibit __ ), this cost
should, appropriately, be included in the operating cost

analysis for this electric application.

why did TECO use 1,866 KWh/year for resistance water
heating with heat recovery in the comparative analysis
of electric and gas (Exhibit __) and 2,238 KWh/year for
the same electric application in the "Cost of Service
Analysis" (Exhibit __)? This represents a 20% increase
in electric energy consumption between the two analyses

and results in a significantly misleading comparative

analysis.
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10.

Why did TECO use 1,159 KWh/year for electric heat pump
water heating in the comparative analysis of electric
and gas (Exhibit __) and 1,776 KWh/year for the same
electric application in the "Cost of Service Analysis"
(Exhibit _ )? This represents a 53% increase in
electric energy consumption between the two analyses and
results in a completely invalid comparative analysis.

Furthermore, why did TECO use either of these values
when its representative to the Arthur D. 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 comparative analysis between electric and
gas, when the manufacture’s specification for the
appliance is a 2.61 COP? This represents a false 15%
improvement in electric appliance efficiency and results

in a significantly misleading comparative analysis.

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
"Yolumetric 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 system benefits which
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14.

are derived from the program.

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
consumption of 6 gallons per hour? If both TECO and
EPRI are correct in their assessment of hot water usage,
then the total bath time of 3 minutes must be spread

over consecutive hours -- this is not realistic.

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 analysis?
The water heating piping is identical for the two
systems and the usage profile is identical for the two

applications, so the flow rate should be the same.

Why does the HOTCALC 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 favor of the electric appliance.

How can the Refrigeration Heat Reclaim (RHR) analysis

claim 76.4% of the gross water heating load when the
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system operates only 7 months (58% of the time) during
the year and the energy input data indicates a
conflicting 66.6%? This entire analysis is unrealistic

and completely invalid.

Why does the RHR analysis indicate that the RHR system
accumulates more run time (unit hours) in the Winter
months than in the Summer months, but the RHR system
supplies no water heating energy during the Winter

months?

Wwhy does the RHR analysis indicate that the RHR system
auxiliaries (pump and controls) consume more electric
energy during the Winter months, when the RHR system
isn’t operating, than the supplemental resistance water
heating unit consumes and the latter unit is supplying

all of the hot water?

Why doesn’t the RHR “Hourly Load Fraction Operation
Schedule (% of peak)" coincide with the water heating
energy usage profile? The former profile of percentage
of peak hourly energy supplied by the RHR system is
completely out of sync with the profile of hourly water
heater usage. The result is that the RHR system is
supplying 100% of the hourly demand for hot water when
there is zero demand for hot water, and the RHR system

is supplying less than 50% of the hourly demand for hot
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water when the demand is maximum.

Why does the HOTCALC analysis for the Heat Pump Water
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 associated with the HPWH.

Why does the HOTCALC analysis indicate a value for
"Cooling" during the Winter months, and why is the
magnitude of this Winter value ($7/month) greater than
the Summer value ($6/month)? This generates false
benefits and savings which are credited to this electric

appliance.

Why did TECO use "marginal fuel expense" (Production-
Energy Unit Cost) of $0.00943/Kwh in the Cost of Service
Analysis associated with the various electric water

heating technologies?

Have you reviewed the Commercial equipment comparison

analyses between electric and gas equipment?

Yes.

Did you develop any questions or comments regarding these

analyses by TECO?

10
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A: Yes, the following are my questions and comments regarding

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 vintage gas equipment. The latest gas
technology of this nature which has been on the market
and readily available for a number of years operates
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-cycle cost

equipment option.

TECO used a "Part-Load Curve" (Part-load efficiency
table) which is not representative of the latest high
efficiency gas equipment. The latest gas technology
has a higher part-load efficiency rating, particularly
between 30% and 80% loading, than the values which
TECO used. Since this characteristic of gas equipment
represents a primary advantage which gas equipment has
relative to similar electric equipment, these
diminished efficiency values at part-load flawed the
comparative analysis and caused a very misleading

result.

TECO conducted the comparative analysis utilizing

their Commercial/Industrial "Time of Use" (TOU) rate

11
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in combination with an unrealistically high menthly
load factor. This skewed the operating cost
dramatically in favor of the electric option by
creating more low cost "Off-peak" operation than would

commonly occur.

on an annual basis TECO allocated a capacity factor of
70% and 50% to On-peak and Off-peak water chiller
operation, respectively; 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 that the chiller equipment is expected by
TECO to operate during every hour of both the Winter
and the Summer at a minimum level of cooling of 50%.

A BIN analysis using average weather information for
the Tampa region will not support this energy use
profile. The result of TECO using this unrealistic
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 installed cost comparisons
between large electric and gas chiller equipment,
which TECO included in the supporting information
associated with their comparative analysis, indicates

an installed cost differential of 38% (gas more

12
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costly) between an electric centrifugal unit and a
double-effect gas absorption unit. TECO used 80%
difference in the analysis. This caused the installed
capital cost of the gas system relative to the
electric system to be unrealistically high and
rendered the gas system non-cost-effective to the

potential owner.

TECO uses the University of South Florida (USF)
central chiller cooling system as an example of the
operating savings which can be derived by replacing
gas chiller equipment with electric chiller equipment.
In the advertisements TECO states that USF has saved
almost $2,000,000.00 by replacing gas chillers with
high-efficiency electric chillers. In a summary table
of USF energy use from 1990 to 1994 (gas equipment was
replaced in 1991), which TECO included as supporting
information in the chiller comparative analysis, no
net operating 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 between

various electric power generating unit types and

13
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various electric and 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 total TECO generation capacity, so the
results of the comparisons are not useful as a
practical, real world comparison. This is very
misleading aspect of TECO’s comparative analysis of

electric versus gas energy use applications.

In the Commercial HVAC equipment example (Cypress
Gardens), TECO used an installed cost differential
between electric and gas equipment of 77% (over
$500/ton difference). The EPRI summary of installed
cost differentials between similar gas and electric
equipment, which TECO included as supporting
information, indicates an average installed cost
differential of 28% (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 HVAC example and this
resulted in an extremely biased comparison in favor of
the electric HVAC option. The comparative analysis

became flawed in the same manner and to the same

14
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Q:

A:

degree as mentioned above.

Does this conclude your supplemental direct/intervenor

testimony?

Yes, it does.

15
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WITNESS: BLALOCK

EXHIBIT (MIB-1)
Page 1 of 8

superficial apdﬁt;ously n error. Beginning with a fundamentally eroneous
assumption that $655 is-4 retail price charged by a dealer or a contractor to a
consumer fcg an E-Téch B-108 (in fact it was the factory direct price in 1990 for
small quantity purchases -- the current price, is $765), the’price is reduced by 50% for
distribution mark-ups (none are included in the facto “direct E-Tech price in the first
place, and the basis for choosing 50% is not " 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 the 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 likely 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 "bottoms-up,” accounting for component
and material 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 build-up results that can be
refined as better cost data becomes available. Section 4 documents our “bottoms-up”
cost analysis for a fully mature production scenario, assuming individual component
costs 1o be comparable to those for similar or identical components in a window aur
conditioner; as such this represents a highly optimistic scenario and is likely to
understate the price during the first years under the proposed standard. We esumate
that the factory price of an add-on HPWH wcald be $360 and that the price (o the
consumer would be $540.

HPWH Installation Costs

Given the variety of installation situations that would be encountered, and absent a
well developed infrastructure and significant sales volume for HPWH, it is difficult 1o
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 installavon
costs are $300 to $400, for straightforward installations. This cost level doubtlessly
reflects the limited experience that plumbing contractors have with the product, and
in a mass market, installation costs might be lower. Our best attempt to include the
impact of additional installation work required to handle tight spaces, remote
condensate drains, required provisions for an adequate source air supply, noise
attenuation, etc. suggest that $200 is the minimum figure for average installation cost
of the add-on heat pump unit that should be used in the TSD analysis.

HPWH Maintenance Cosls

As is L case mth\i:sullaﬁon costs, there is no real world mass market expenence
upon Which to base'a prediction of maintenance and repair costs. We believe that an
estim S of $50/year should be assumed, based on:

Arthur D Little €S
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. Electric utility field test and market experience of costs well in excess of $50
per/year.

- $50/year is the cost of a typical maintenance and service contract for a room air
conditioner, which is a mature product, which operates less than half the annual
hours of an HPWH and has no water side maintenance issues, ¢.g. lime scale

build-up.

It should be noted that there is no broad consensus on the likely maintenance cost
level in a mature, mass market scenario. Past experience with older designs indicates
maintenance and repair cost could exceed $50/year. Regular maintenance
requirements have included air filter changes, and in areas with poor water quality,
periodic removal of lime scale build-up. Failures have occurred due to leakage and
compressor bumout. The recent EPRVE-Tech WH-6 development efforts have been
aimed at addressing these maintenance and reliability issues, with the expectation of
simple air filter washing or replacement being the only required maintenance activity.
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 date is
insufficient to validate this expectation.

Simple Payback and Life Cycle Cost Comparison

When realistic estimates of energy cost savings, HPWH equipment and installation
costs, and annual maintenance costs are used as the basis for calculating the payback
and life-cycle costs, the economics for the national average case are shown to be
highly unattractive to the consumer. Table E-1 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 water heater owner is 20
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 unattractive 9 years and the LCC increases by
$100. Even if the average installation cost of the add-on HPWH is assumed to S100,
as was assumed in the TSD, the payback period is 7.4 ycars, and the LCC is
comparable. The figures used in the TSD are included for comparison - as discussed
above, both the installed equipment costs can be expected to be higher and the
E:icr_ggpcrating cost savings can be expected to be lower than the levels assumed in
e X

Consumer Utility of HPWH

Under NAECA, heat pump water heaters can be considered as a design option for a
single product class of electric storage water heaters only if they provide the same
utility to consumers as electric resistance storage water heaters; if lesser or different
consumer utility is provided, HPWH must be considered as a separate product class.
The consumer utility is, in fact, different in two significant respects:

Arthur D Little E6
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Electric Company) provided detailed data. Data covering a total of ~30 homes was
provided, in each instance covering at least one full year of water heater use at one
hour or finer intervals. Figure 2-2 plots a representative week at a site; a larger
sample of these plots is provided in Appendix B. The plots show the typical double
peak (moming and evening) in consumption.

Table 2-6:  Summary of Electric Water Heater Energy Use Data Presented in Oral Testimony
During the June 7, 8 Hearings

— == ==
Uity Spokesman Annual Energy kWh Comment
Alabama Power Company Larry White 2650, 3675 :xf."l ] lp.::?;r:ww
Decteased from
Potomac Edison Alan J. Noia <3,200 approximately 5000 kvh
in late 70's
American Electric Powar .
Sarvice Corporation David H. Crabiree 3,100
Potomac Electric Power . 2649 D.C.
Company Dr. Eddie R. Mayberry — %58 Maryland
Tampa Electric Company Daniel N. Hant (7 2853 \
Allegheny Power Systam John F. Hose
+ 12 gal. per day per
E%:rt\g;vma i Grayson E. McNair —_ parson (1989 study of 27
il homes)
General Public Uliities Chris Siebans 283 ]
Fiorida Power Corporation J. Edgar Holt 2556 h
— S A —
4 7
(Emch draw iotals 10.7 gal. s g 3 GPM lor 3 67 min)
3h r n - . 1 |
£
E 24
g
2 | |
S 11
©
s |
or v
] L i i ] i .- _U‘A
1 2 3 4 5 6 24
Time (hours)
Figure 2-1:  Hol Water Draw Profile of the DOE Test Procedure
Arthur D Little 29
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as experience with a similar desuperheater program, Virginia Power has estimated the
near term commercial installed cost increment (the cost in the time frame in which
the proposed standards will take effect) to be about $800 to $1,000, assuming no
major renovation or venting is required. This will significantly lengthen the payback
calculated by DOE and push it well beyond the criteria of the rebuttal presumption.”

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

“The current wholesale cost of a heat pump water heater is $600 with simpic
installation adding another $400 (as quoted by several HVAC contractors in our
service area). Add to these figures the cost of relocation, drainage for condensation,
ventilation and renovation and we now are requiring customers to spend almost
$1,300 without the storage tank. Using the DOE’s figures, this results in a payback
of over 10 years for customers without structural changes and over 15 years with
structural changes.”

Florida Power Corporation. The written statement of J. Edger Holt, Principal
1' / Marketing Engineer addressed installation and maintenance costs of HPWH:

"Synergic Resources Corporation (SRC) recently completed a study for the Flonda
Energy office titled "Electricity Conservation and Energy Efficiency in Flonida.” The
objective of this study was to estimate the State ol Florida's poiential demand and
energy savings available from the application of specific demand-sids management
measures. Included in these measures was the application of an add-on heat pump
water heater. Exhibit 1 shows the estimates used by SRC in 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
$650. Installation would add $350 to the total cost of the system. SRC also includes
a $50 annual maintenance cost for the unit. FPC believes that these estimates more
accurately reflect the cost to a customer of installing a heat pump water heater.”

National Association of Homebuilders. Gerald Eid, 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 floor
space needed in some cases when moving the water heater inside. This could add as
much as 15 square feet to the home, resulting in an increase of $750.00 in the cost of
a new home using a conservative estimate of $50.00 per squars foot. It is aiso to
low if it does not include the cost of cleaning air filters, other 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 stated 3 year payback.”

\/ Tampa Electric Company. In oral testimony on April 6, 1994, Daniel N. Hart,
Manager, Strategic Marketing and Technology stated that HPWH installation costs
were approximately” $200 in-field tests conducted by the company.

Arthur D Little 5:2
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Table 6-2:  Simple Payback Calculation = National Average, Trial Standard Level 4/5 versus

Baseline
—
Calculation WH Type| Installed | Annual | MainV | Operating | Payback 1
Cost Energy | Service’ Cost years |
This report H 1005 183 50 243 -
Baseling 265 279 o 279 --
Difference| 740 = — -36 20
=
This report, but assuming no HPWH 1005 183 0 193 —
increase in mainlenance cos's  [Baseline 265 279 0 279 —
(Diffierance| 740 - — -86 86
—— e e e e e =
This repon, but only $100 in HPWH 903 183 0 193 ==
incremental instaliation cost and |Baseline 265 279 [V} 279 —
no increase in maintenance cosis{Differenca| 640 — - -85 7.4
—_— e —————=
HPWH £658.69 172.64 0 172.64 o
T5D i —
Trial Standard Level 4/5* Baseline 265.31 379.77 0 379.77
Ditference| 394.38 —_ —_ 207.13 1.8
15D HPWH 619.82 | 192.00 0 182.00 —
Add-on HPWH only versus Baseline | 28531 | 378.77 0 are.77
Baseline [Difference| 354.51 - - 187.77 19
—

*  Maintenance and service cosls associated with the electric resistance waler heater lank afe
neglected, because these cosls apply equally 1o either option.
**  Basgling + reduced heat laaks, heal traps, add-on HPWH, and R-25 insulation.

servicing costs, the life cycle cost of an electric water heater meeting trial standard
levels 4/5 is approximately $475 higher than the baseline electric water heater
meeting current NAECA efficiency standards, Even if the increased maintenance

costs associated with heat pump water heaters were neglected, the life cycle cost of
the HPWH is $100 greater than the LCC of the baseline resistance water heater. If
the TSD assumption of only $100 in incremental installation costs is used, the LCC

of the HPWH is comparable to the baseline LCC.

Arthur D Little
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Table A-15
- Sample vg. ¥ in Water Heating kWh gale/d
ty Size h"::ﬁ; o Equipment Iday wahiye ay
"Orando B 0518 7.08 357525 73
Orando 5 42 Heat Pump 7.35 2.697.35 75
Palm Beach 4 3.6 Hesis 7.3 2.664.50 &7
Paim Beach 10 35 Heat Pump 5.4 —1,971.00 74
Tampa 5 34 Elect. Res’s 11.13( | 4.062.45 74
Tampa 3 4 Heal Pump 637 | 2,325.05 8
Jacksonville 3 EX:) [Eioct. Res's 5880 | ~3.60620_| %
Fionida ] 35 Elect. Resis 7.69 2916.35 | &7 |
Flonda 18 38 Heat Pump B.38 2.328.70 73|
= e e
Source: Merrigan, Tim, Residential 1 ion: ie Hol Water Final Repon,

ESEC-CR-90-83. Florida Sclar Energy Center. September, 1983.

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 Cents homes. The twelve month 1986-7 average
was 2782 kWh/yr based on the average use of the 32 homes that were randomly
selected for the study. Two of these homes had heat recovery systems. The 1984-5
average for 16 randomly selected 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 Brwsq. ft., insulation, 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 Molly Ritchie of Central Power and Light.

A.26 Southwestern Public Service

The average customer at Southwestern uses berween 320 and 350 kwh/month for
water heating. This figure was obtained by taking the difference between the average
electric bill for the general service customer for the past twelve months and the
average electric bill for customers with electric water heating for the past twelve
months. The company has no data on the average size of household for its customers
but assumes that it is characteristic of the national average. This 320-350
kWh/month corresponds to 3840-4200 kwh/year for homes in the Northern part of
Texas. 5

Source: Phone conversation with Tommy Smith of Southwestern Public Service.

Arthur D Little At
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220 ezl el v 2400004 (" -]
KWH for Estimated KWH |
' Appliance m wm Monthly Uss Monthly Uss |
“Toavier 1,100 034 lor 2 mina. 2Umes x dey i1
. “Toaster Oven 1,400 .T for 50 mine. 2ha 28
Tootnbrush 7 001 bor 8 mins. 2 times a day 03
Trash Compacor 400 003 kv 30 sec. 18 min 09
Vaouum Cleansr 850 326 for 30 ming. 2hn. 13
Vaporizer 480 A8 for 1 he 10 hre. as
Video Cassettt Recoroer 0 08 for 1 e 30 hra ]
*Wathie lron 1,200 & lor 30 ming. 2hre 24
Washer: (12 gals. hot wiiet Lsed) n
Anomatio  (Warm Wash/Cold Rinse) 800 2.29 por luad 30 loads -]
Wringet Type  (Warm Wash/Cold Rinse) 200 2.18 par load 3 lxace 65
WatenDistiliod Drinking: (Residential Use)
3 He, cyche yieids 1 gal. 100 1.1 par He 8 hramy
Yieids 7 gal, pat 24hre. 100 26.4 per 24 hre. 24w, day V2
*Watsrbed Heater
1) Wister hoted lo 85-80° / quited comlones 48 48 par day Bveryday wege 108
(no other hest on)
2) Eama condit'ons as Case 1 400 J peraay Daliyimoni hiy usage ]
axeopt pormal house heating ot Right
3 Quitvrd comiorter—heat on 400 9.5 per day Dallymomidy uzage 208
no thennostsl on Waterbed Haater i
4) Unmsde bedshest only Covaring watsrbed «0 A8 por cay Dailymontnly ueags 14 |
water Meted 9 B5-50° left on all (he Eme |

Wazer Hoating

You aan Ml éns palion of weter from 70 degress lo wmuw A7 KWH. T determing the com of hot water, multpty the numbar of

galions you uss by .17 KWH usad 1o hast. (Does not include pipe and tank loss 80 KWri/montn for & 40 galion tank. 4 B
Tub bth I

18 gal. hot water (per person) 258 KWH 30 batha 7%5
Shower (no flow restrictor used) 10 gal. hot water

3 gal. per min. (par paron/ie: 3 min, shower) 1.7 KWH 30 showers 77 Ll
Water Pump

W HP 1,128 S0 perhe 0 heday / 218

nHP 1584 126 por he. 8 sy / 302 |

1HP 1848 148 per he ohsey /[ 386

114 HP 2304 | 184perhe enawy [ w2
“Wok Pan 1000 | 5 for 30 mins. 2,/ 20
“Cortrolied by thermostar. KWH based on estimatid aspliance “en' tme.

#Pipe and tank iogs calcuiations

H.;LL-MW;'" 707 w112 BTU 720

HTL = 1722 x | - 8 DO Rour X Mpormn- fp , ? 3 .:} ..2.6 1’?"‘
224540 FTUs por montn = 68 KWk/mantn rguﬁ a

B o Lar

13 (BTUS por Kv) /' by
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CERTIFICATE OF SERVICE

I HEREBY CERTIFY that a true and correct copy of the foregoing

has been served by hand delivery (*) or by United States Mail,
postage prepaid, on the following individuals thisi day of
February, 1995:

Sheila Erstling, Esquire+ Joseph A. McGlothlin, Esquire

Division of Legal Services

Florida Public Service Commissicn

101 East Gaines Street
Fletcher Building, Room 212
Tallahassee, Florida 32399-0860

Lee L. Willis, Esquire

James D. Beasley, Esquire

Macfarlane, Ausley, Ferguson &
McMullen

227 S. Calhoun Street

Tallahassee, Florida 32301

Jack Shreve, Esquire

John Roger Howe

Deputy Public Counsel

Office of Public Counsel

c/o The Florida Legislature

111 West Madison Street

Room 812

Tallahassee, Florida 32399-1400

Wayne L. Schiefelbein

Gatlin, Woods, Carlson & Cowdery

1709-D Mahan Drive

Tallahassee, Florida 32308

Jeffrey A. Stone, Esquire

G. Edison Holland, Esquire

Beggs & Lane

P.O. Box 12950

Pensacola, FL 32576-2950

Vicki Gordon Kaufman, Esquire
McWhirter, Reeves, et al.

315 8. Calhoun St., # 716
Tallahassee, FL 32301

John W. McWhirter, Jr., Esqg.
McWhirter, Reeves, et al.
Post Qffice Box 3350

Tampa, FL 33601

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

Energy Conservation Analyst
St. Joe Natural Gas Company
Post Office Drawer 549

Port St. Joe, FL 32456

James A. McGee, Esquire
Florida Power Corporation
Post Office Box 14042

8t. Petersburg, FL 33733

Charles Guyton, Esquire*
Steel, Hector & Davis

215 8. Monroe St., Ste. 601
Barnett Bank Bldg.
Tallahassee, FL 32301

ROBERT SCHEFFEL Wr
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