STEELN vt I
HECTOR e L
BDAVIS TLT PH 259

December 17, 1998 U S
By Hand Delivery
Blanca S Bayo, Director
Records and Reporting
Flonda Public Service Commission
4075 Esplanade Way, Room 110
Tallahassee, Flonida 32399-0850
Re: FPL/Gas R& D Plan Annual
Final Report in Docket 950492-EG C??C Tot

Dear Ms Bayo

Enclosed for filing on behalf of Flonda Power & Light Company (FI'L) are the ongimal and
fifteen (15) copies of Gas Desiccant Cooling Research & Demonsiration Project - Final Report i
Docket No 950492-EG. This report is being filed pursuant to Order No PSC-95-1 1406-FOF-1:Gon
Docket No 950492-EG

If vou or vour Staff have any questions regardimg this filng. please contact me at 222-2300

Pl
Wow

Nery tiuly yours

M} /?

Charles A Guvton

e
e Roben V' Ehas, Esq

‘J!.M THH22-|

7 M2
I_ l - re o o ra
Wb o %
Wl Wl Paies Beach Fallabanioe Ky et v

o bt ¥ g LT




sl l‘.."!l(1 Syt

Natural Gas End-Use Technology R&D Plan

Gas Desiccant Cooling
Research & Demonstration

Project — Final Report

December 1,1998

|4 |42 CECI7 &




LR

Gas Desiccant Cooling
R&D Project

Background

In Order No. PSC-94-1313-FOF-EG, tssued October 25, 1994, the Flonda Public Service
Commission set numeric demand-side management goals for FPL. They also determaned that
the [OUs" analyses lacked sufficiently accurate information o sct specific goals selanng to
natural gas substitution for electricity. Consequently, they ordered FPL 1o condart natural vas
rescarch and demonstration projects to develop Flonda-specific duta on performance and cost-
effectiveness of gas technologies. In Order No. PSC-95-1 146-FOF-EG, issued Scptember 15,
1995, the FPSC approved FPL's Nawral Gas End-lse Technology Rescarch and
Developme.t Plan which included five natural gas-fired end-use technologies, including €1
Cas Desiccant air conditioning.

The Commission s order requires FPL o conduct research amd deveopment
projects in the funcrional areas of heanng, cooling, dehumidificanon and
waler heating and to develop Flonda-specific information on performande
and cost-gffectiveness of those technologies

Project Objective

As part of its Commercial/Industrial Dehumidification Research Project, FPL deternuned the
sctual operating characteristics and cost-cfTecuveness of numerous au  condiioning
technologies including gas desiccant cooling. The gas desiccant equipment could potentually
remove a portion of a customer's space condinoning load from FPL's sununcr amd winler
peak demand periods, resulting in peak domand and encigy savings A focus of the project
was to determine efliciency and encrgy usage of the gas deniccant coaling equipment

* Project Technology

Desiccant cooling utilizes a desiccant material o absorb motuse (remwve hunndity } from the
air stream — usually outside make-up air. After absorbing the moisture, the desiccant matenal
15 regencrated (usually by heating) to remove the coliccted moisture. The desiccant material
typically takes the shape of a wheel that is rotated through the air stream.  Gias desiccant
cooling uses natural gas as the fuel to provide the necessary heat 1o remove the collected
moisture from the wheel.




« Project Description

Gas desiccant cooling was one of several dehurmudificaton echnologies that were studied by FPL
as part of the C/1 Dehuridification Project. This study, approved by the Flenda Public Senvice
Commission, evaluated the demand and encrgy impacts of ASHEAE Standard 62-1989, which
increases the outside air requirement by approxumately four times above the previous ventilation
requirements.  The project includes both clectnc and natural gas debummdification technologies
This project was co-funded by the Department of Community Affains

FPL used the data provided by this rescarch project, adjusted for the new bascline and
expanded to include the addition of a cost-clTectiveness and market potential analysis (if cost-
effective) to complete our research in the arca of matural gas dehunudification

FIRST

PHASE
The first phase of the project was the C1 Debumadification Progect.  This project s luded
both computer simulations and ficld demonstration projects (1o venfy the computer simulation
models) on seven (7) building types, including full life-cycle cost estumates for all thiee (3}
climate zoncs in FPL's service termitory.

SECOND

PHASE
The second phase of the project was 1o evaluate the cconomic feastbility of gas desiccam
cooling equipment based on the first phase simulations, Using the demand, encrgy, and cost
impacts from the first phase, the results were updated with a new baseline based on ASHRAE
Standard 62-1989. The C/1 Dehumidification Project used the old ventilation standard  After
determining the demand, cnergy, and cost impacts compared 10 the baschine, the cosl
efMectiveness of the natural gas desiccant cooling was determuned using the Comamission
approved cost-cllectiveness methodology

THIRD
PHASE

The third phase of the project - of proven cost-cfTective unng both RIM and Participant Test
wis to asscss the Techmical Potential of this technology i FPL s service termtory based on the
building stock in the year 2000

FOURTH
PHASE

The fourth phase of the project, after calculaung the Techmical Potential, was to compare gas
desiccant cooling with competing technologies in order 10 calculate the Achievable Fotential
This would then allow FPL to set numenc conservation goals for the measure of gas desiccant
cooling

k|



Project Schedule

Originally, FPL anticipated the CommercialIndustnal Dehurmidificanon Research Project
would be completed by the fourth quarter of 1996, and the Gas Desiccant Project to be
completed 8 months later. However, the C'1 Dehumidification Project was not completed
until March of 1998, which delayed completion of this project unil the fourth quarter of 1998

Project Budget and Costs

The project costs were onginally estimated at $45,000, not including costs associated with the
C/1 Dehumidification Project. Project activitics, onginal cost estimates, and final costs are
more fully shown on Attachment 1.
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Gas Desiccant Cooling
R&D Project Findings

PHASE 1 - Building Type Simulation

The C/1 Dehumidification Project developed building protypes for seven (7) building types in
Florida. Gas desiccant cooling and a number of altermative technalogiss were analyzed for
cach of the building types. Gas desiccant was not analyzed for small office '

offi Sﬂt)ﬂh‘r Restaurant  Retall Girocery School Hotel
9 6 10 9 5 10 7
76,641 N/A $£209. T08 $150,587 $10520 5147 868 SN KOK
§75,596 S164.564 £29.120 £147 462 Shd 44
$74,551 £27.611  S178.540 £24,720  $147.055 SET.074
4.0 1.9 19.4 179 296 234
60.1 44 101 239 256 187
60.2 1 255 169 s14 2132
343 57 0 20.7 i 120
6.8 4.6 0 1o 4.0 14
0.3 1.1 0 9.1 0.2 1.7
113,672 10,182 107,560 147 871 A1665 70,163
92470 7971 64,917 131,20 19,515 19,241
72,623 15,567 45,000 123,025 18,6596 41211
£1,663 $1E60 54,362 £177 $11,837 £1.620
$1,620 51,640 53,891 $177 Si1,494 L1566
51576 $1,420 $1420 177 $11,151 11 812

' A small ofMice 15 defined as one under 4,000 ft°
¥ Furst figure is south, second s for central, and third s for nerh clhimate rone
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In order 1o fully assess the operating costs for gas desiccant cooling 1t 18 necessary 1o include
the gas usage and gas costs for regencrating the desiccant wheel. The following table shows
the gas usage by building type and climate zone.’

Gas Usage for Gas Deslceant Cooling (therms/yr)*

Sm Office  Restaurant Retall Grocery School Hoiel
3,881 17,782 6,290 6,667 44,021
2926 14,114 2 466 2926 312,34
2,409 11,821 2109 2,409 26,119

PHASE 2 - Cost-Effectiveness Determination

These results from the building simulations were then used to determune the cost-effectiveness
of gas desiccant cooling in FPL's service termtory.  The impact results by bulding type and
clhimate zone were then adjusted for the actual butlding stock in Flonda and put it the
cost-effectiveness models.

STEP
ONE

The imitial cost-effectiveness run was with the participant incentive level set to sero 1o
determine the RIM and Participamt Test results without incentives.  The following tahle
summanzes those results for the GSD and GSLD rate classes’

GSD GSLD
116 132
0.10 0.09
50 S0

STEP
™o

Since the imitial cost-cfMectiveness runs retumed a RIM Test greater than 1.0, but the
Parucipant Test was less than 1.0, the next sicp was o set the incentive levels to the point

' Gas costs are based on commercial rate of $0 56/ therm.

* Top figure for Miami, middle for Orlando, and third for Jacksonwille climate rones

' The GS rate class was not analysed because the gas desiccant technology wouldn™t be applicable to
small buildings




where the Participant Test 15 equal 1o 1.0 and determune 1f the measure still has a RIM Test
greater than 1.0. The following table shows those results.

GSD GSLD
0.10 =7 0.10
1.00 1,00
S 14,385 S 14429

The result of the cost-cfTectivencss models shows that gas desiccant cooling cannot pass both
the RIM and the Participant Test for any of the two rate classes  Appendin 2 contamns the
cost-cffecuveness runs,

PHASE 3 - Technical Potential

Because gas desiccant cooling did not pass both the RIM and Pamicipant Tests, the third
phase of this project - Technical Potential - was not necessary

PHASE 4 - Achievable Potential

Similarly, because gas desiccant cooling did not pass both the RIM and Partiwspant Tests, the
fourth phase of this project - Achievable Potential - was nol neceasary




PR

Gas Desiccant Cooling
R&D Project

Appendices

Appendix 1: Onginal Cost Estimates and Final Expenditures
Appendix 2: GSD Cont-Effectivencss Runs without Incentives
Appendix 3: GSLD Cosl-Effectivencss Runs without Incentives
Appendix 4: GSD Cost-Effectiveness Runs with Incentives

Appendix 2: GSLD Cost-Effectiveness Runs with Incentives

10

23

16

47



Appendix 1 - Original Cost Estimates and Final Expenditures

The final expenditures were only 35,184 which was $39,816 below our onginal cost estimates
in our petition. The reason for the decrease is that because gas desiccant cooling was not

cost-efTective, we did not have all the expenses that we expecied for doing the marke
rescarch to determine the market potential of the project




Appendix 2- GSD Cost-Effectiveness Run without Incentives

The following pages are the complete cost-effectivencss run for the GSD rate class without
any customer incentives that was summarized on page 6.
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Appandix 3- GSLD Cost-Effectiveness Run without incentives

The following pages are the complete cost-efTectiveness run for the GSLD rate class without
any customer incentives thal was summarized on page 6
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Appendix 4 GSD Cost-Effectivensss Run with incentives

The following pages are the complete cost-cffectivencsa run for the GSI) mte class with
incentives just high enough to pass the participant test, that was summanzed on page 7
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Appendix 5 GSLD Cost-Effectiveness Run with incentives

The following pages are the complele cost-effectiveness run for the GSLD rate class with
incentives just high cnough 1o pass the participant test, that was summarnized on page 7
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