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1.  SUMMARY AND RECOMMENDATIONS -

1.1 SUMMARY

This report presents the results of a technical and economic analysis
of a].tefnativc methods of mceting the heating, ventilating, and air-conditioning
requirements of the Waste Isolation Pilot Plant (WIPP) facilities proposed to
be constructed in southeastern New Mexico.: |

This report analyzes a total of ten WIPP s'tructures to determine the
most encrgy and economic efficient means of providing heating, ventilating,
and air-—conditioning services, Additional analysis was performed to determine
the merits of centralized versus dispersed refrigeration and heating facilities,
and of perforrming supplecniental domestic hot water heating with Solar panels,

HVAC systems for several of the major WIPP structures, representing
in excess of 85 percent of the site HHIVAC cnergy demand, were éxamined in »
detail utilizing the Trane Company "TRACE'' computer program. The buildings ‘
analyzed were the Adxnini.stration, RH Waste, TRU Waste and Man/Material
structures. Itach was analyzed for several alternative HVAC systems dependent
upon the primary functional requirements of the HVAC system for the particular
building. Waste handling building systems utilize once-through ventiiati.on while
the Adminstration facility is an office-type facility using more,convgzntiohal type
air-conditioning. In addition to the'ba,sic HVAC systems, se\}eral energy con-’
servation techniques such as heat recovery for one-through systems, solar
assist, and supplemental evaporative coz;ling were considered. The accept-
ability of these encrgy conservation additfons vwasl a.sses_sed by the determination
of life-cycle costs using the LIFCY1 computer program, ' ‘

The systems found to be most energy cffective for the WIPP Facility
were: |

Administration: Medium pressure variable air volume system with

" intcrnal heat recovery, utilizing supplemental evaporative cooling and a solar

assistcd, clectrically driven heat pump.
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R Waste: Once through ventilation system with heat recovery from exhaust
air flow, utilizing supplemental evaporative cooling and solar assisted

eclectrically driven heuat pump for the air-conditioning.

TRU Waste: Once through ventilation system with heat recovery from exhaust
air flow, utilizing supplemental cvaporative cooling and solar assisted

electrically driven heat pump for the air-conditioning,

Man/Materials: A mulli-zonc system using evaporative cooling and heat

recovaery. Hot water heating for this facility will be supplemented by solar
heoting units, -

The TRACE and LIFFCY! program resuits were then taken inlu account in
the evaluation of the remaining WIRE buildings to determine the HVAC systems
to be recommended for use, The systems recommended for these buildings are

as follows;

Site Entrance Gaie flouse - an clectrically driven heat pump will provide

heating and cooling.

Warchousc/Shops - a mulii-zone system using evaporative cooling will
serve the office arca, A once through system with evaporative cooling and spot

heating will serve the shop area,

Vehicle Maintenance - spot heating will be provided in the maintenance

arce. The office and toilet arca will be ventilated with cooling by an evaporative

cooler and heating by resistance heating elements,

buspect Waste /Lawdry -~ a unce=through ayotem will utilize voned

pressure control and HIZRFA exhaust filters. Evaporative cooling, resistance
hceating and heat recovery will be used in the system,

RE-TRU Hoist House - a vvee-through system with evaporative cooling

and resistance heating will be utilized,

2. BACKGROUND AND PURPOSIK OF REPORT

~ In recent years attention has been focused on energy as an exhaustible

resource. The growing realization that energy supplies are dwindling and
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the ;‘)rcssur(‘. of an expanding energy demand has resulted in a conscious
“effort to curtail inefficient energy use. In k(;eping with the need to make.
the best possible use of encrgy rcsources', it has become inc.reasingly
desirable to assurce efficient methods of hcating; cooling, and vcntila-ting
'buildirﬂgs. Thié report presents the results of analysis directed at assuring
a‘h energy efficient d(:‘sign basis for the WIPP Facility HVAC syst‘cvms.

Basic activitics of the HVAC encrgy analysis were as follows:

1. Gather datém on building HVAC requirements, including allowable
temperatures and building configurations,

2. Determine building ventilation requirements and resulting
c(mécpts. »

3. Analyze the HVAC concepts to determine technical and economic
acceptability,

4. Report the resulting conclusions and recommendations,

3. DEVELOPMENT OF DATA

| Data and m#terli,al. utilized in the performance of the HVAC energy
study was .gathercd over the period from the project initiation Ain June, 1976
to the completion of the analysis in April, 1977. During this period
nu'm,erous meetings were held with representatives of Sandia Laboralories,
-"_Fenix & Scisson,. Inc., and Holmes & Narver, Inc., in'attendancc. As
design of the WIPP evolved, the philosophy of the HVAC requirements
evolved in a parallel process., The evolution resulted in the development
of facility designs requiring analysis of the econumic and energy
utilization alternatives. The following methods were utilized in the

analysis:

-" The basic mechanical HVAC systems concept was based on
confor mance With General Design Criteria for Interior Mechanical Systems,
Part 1, Section D, ERDA Appendix 6301; ASHRAE Standard 90-75, and NRC
Guides. | '

- The heat load calculations were performed xn ﬁccordancc with the

ASHARAE Handbook of Fundamentals,



- Life cycle studics werce performed in accordance with ERDAM
6301 Interim Lifc-Cycle Costing Guidelincs..

- Total annual energy useapges were determined by use of "TRACE"
computer programs for major facility structure.s. |
| - Relative energy conservation and payoff ti.mcs of various
alternative systems were determined by use of Sandia Laboratory

LI¥CYL computer programs,

4, HVAC SYSTEM ALTERNATIVES ANALYZED

A total of 6 "TRACE!" computer runs were made in the examination
of the HVAG systems for the four major WIPP structures. In addition, a
number of LIFCYL runs were performed to determine the life cycle costs
of various alternative systems being considered for WIPP, Data {rom the
"TRACE" and LIFCYL runs was then utilized in making decisions on HVAC
system configurations for buildings which were not analyzed with the "TRACE"
program, Table 4-1 presents a summary of the alternatives considered in
the "TRACE" compuler analysis, Copies of the "TRACE" cumputer runs
are incorporated as an appendix to this report. As a result of the "TRACE"
runs, the following systems were selected as the most favored for the four

major WIPE buildings.,

Adminlstration Facility, Modium preosuro variable air valume

system utilizing reciprocating heat pump wiih heal recovery, supplemental

evaporalive cooling, and supplemental svlar panels,

RH Waste Facility: 100% outside air, heat recovery with a centrifugal

heat pump, supplemental evaporative cooling, and supplemental solar

pancls,

TRU Waste Facility: 100Y% outside air, heat recovery with a centrifugal

heat-pump, supplemental evaporative cooling, and supplemental solar

pancls.

Malm/Materials Building: Péckagcd roof top multizone unit using 100%

outgide air with heat recovery, resistance heating, supplemental evaporative

cooling, and supplemental solar panels,



TABLE 4-1

SUMMARY OF WIPP HVAC ALTERNATIVES

BUILBING

ALTERNATE1

ALTERNATE 2

ALTERNATE 3

ALTERNATE 4

ADMINISTRATION
RUN1

Centrifugal heat pump
Oouble duct

2 stage absorpticn —
district steam
double duct

2 stage absorption —
district steam
variable air volume

Centrifugal heat
pump

Variable air
volume

ADMINISTRATION
RUN 2

District chilled water
District steam
Double duct

District chilled water
District steam
Variable air volume

Reciprocating chiller/
heat pump
Variabte air volume

Reciprocating chiller/
heat pump
Double duct

ADMINISTRATION

System ¥ — variable air volume —

System 1 — varizble air volume —

Same as alternate 1 but

Same as alternate 2 but

RUN3 reheat — runs 24 hrs/day —no reheat — runs 24 hrs/day — no uses reciprocating uses reciprocating
cafeteria cafeteria chiller chitler
‘System 2 — variable air volume - System 2 — varizble air volume —
reheat — night shutdown. reheat — night shutdown
Centrifugal chiller — 105°F Centrifugal chiller 1059F
condenser water condenser water. Chiller shutdcwn
below 77°F D.8B. far evap. coolng
RH Centrifugal heat pump Centrifugal heat pump Same as alternate 1 but Same as alternate 2 but
Distric: steam District steam uses centrifugal uses centrifugal
Heat recovery Heat recovery refrigeration refrigeration
100% cutside air 100% outside air
Heat pump shutdown below 777F
D.8. for evap. cooling
TRU Centrifugal refrigeration Centrifugal heat pump Centrifugal heat pump Centrifugal heat pump *

Distric: steam heat
100% cutside air

District steam heat
100% outside air

District steam heat
Heat recovery
100% outside air

District steam heat
Heat recovery

100% outside air
Centrifugal heat pump
oft below 779F for
evap. cooling

MAN/MATERIALS

Packagzd roof top multizone;
resistarce heating; 100% outside air
No heat recovery. No refrigeration
below ?70F D.8. for evap. cooling

Packaged roof top multizone;
resistance heating; 100% outside

air, Heatrecovery. No refrigeration
below 779F D.8B. for evap. cooling

Same as alternate 1,
except refrigeration
below 77°F D.B. is
continued on all areas
but change room

Same as alternate 2
except refrigeration

below 770F D B. is

continued on all areas
but change room

Note: *denotes sytem selected. -




Following selcection of the basic systems, the addition of
supplemental energy conservation techniques was considered.  The con-

scrvation techniques considered were:

Heat pipes & liquid transfer heat recovery
Solar assist for space heatling
Ivaporative cooling

Solar assist for hot water heating

The relative merif of the supplemental systems was determined
on the .Lm sis uf cont offectiveness as determined by LIFCYL computer prograin
nnﬁ],ysis. Speeifics of the LIFCY L analysis are reported in Section 5 of this
report, |

On the basis ol the analysis leading Lo e preeceding ronclusions,
HVAC systems have been sclected for the remainder of the WIPP facilities,
The remaining buildings are not of the type nor do they have the use and
occupancy factors which will requirce cnmpl(-tclair conditioning and heating,
and therefore did not require as complete an analysis as the major structurcs
referevced above,  Listed below are the WIPP facilities and the HVAC
systems recommended for each.

Gile Tluiae, Mo specific analysls has Leen periormed far this
structure, Heating and ¢oollng will be provided hy an ¢lectric heat pump
unit, As notéd lo the ay ehitectural description for the building, insulation
will be provided to mect required "U' values,

Mine Filter Building - Air passing througli this building will he at

a.relatively constant temperature, Due to its heavy concrete walls, the
interior of the building will remain at a relatively constant temperalure
throughout the yearly period. Mine ventilation fans will be connected to
the vital power supply system assuring continued airf{low through the
building. No internal heating or cooling is anticipated, thercfore, no
encrgy analysis was performed.

< Vchicle Maintenance Facility - Fleclric resistance spot heating

will be provided for this building as required for personnel and frecze

protection,  The building will be open to the outside and air conditioning
'



is not recommended,  Fvaporative cooling will be utilized for the small
coffice and restroom area,

Suspect Waste/Laundry Building - Due to the presence of radio-

active liguids and the possibility of radioactive vapors in this building, a
once through ventilation system without reheat will be utilized. E_vaporal:i.ve.
coc»ling and only minor roesistance heating will provide sufficient heating

and cooling for the building, No specific energy analysis has been per-
formed for this building., Laundry activities will provide an internal

sourcce of heat for the building, Laundry operations will occur during

the daytime, not at night, and spot radiant hcaters will be provided for
{recze prolection.  Solar hot water healing will be utilized for meceting
“laul.u'iry requirements,

"Hoist Housces - The RH and TRU hoist house rooms will be

‘connected via cable tux.mcls to their respective waste handling building,
Ventilation airv entering each room will pass through the motor and
contro) arca to remove heat generated during hoisting operations and

a poriion will be exhausted., The remainder of the air will be drawn
through the cable tunnels aud into the waste handling buildings, assuring
positive con?;rul of radioactive contamination should it be carried on the
c,vable. Hoist operator control rooms in both buildings will be heated and

cooled by small sclf-contained units,

The Man /Matterials hoist house will be heated as required by spot heating
with no cooling being provided. The operator control room will be heated
“and c:poh:d by small, self-contained heat pump units,

Emergency Generator Building - This structure is designed to

resist tornado missiles and therefore it has heavy concrete walls providing
good insulating qualitics, The building has a low population factor; local
heating will provide poresonncel comfort when the building is occupied.
Ventilation will be required for standby generator heat remanval when tho
gencrators are in operation and will be provided as an integral part of the

building design. This building did not justify a complecte and comprehensive



energy analysis,

Warchouse/Shops - The warehouse building contains storage
space, office space, and shop areas. Cooling will not be provided for
the storage avea, Spot hcating will be provided for freeze protection,
The shops will he provided with a once through ventilation system to
~assurc acccptahlé air quality, Evuporatilvc cooling will be utilized when
required, spot heating will provide heat on an '"as required' basis.
Estimated heating and cooling loads for the WIPP service buildings are
sumimarized in Table 4-2, These loads were prepared by Holmes & Narver,
Tne, for use in the Alternative Energy Sources analysis performed by
Envivodyne Encrpy Services. They arc indicative of the building loads
which should be anticipated and provide a source for compafison of their
magnitude relative fo.the loads established for the major WIPP buildings,

5. LIE CYCLE COS'LS

As mentioned in prior sections,the LIFCY1 program was utilized
to determine the relative merits of alternate HVAC systems., Copies of
the input and output for the muns performed are included in the Appendix
of this reporl. Table 5-1 surmmariezcs the results of the runs and presents
conclusiorns based on those resulls. For the pnrposes of life cycle cost
“analysis, the district steam heating loads: computed in the TRACE runs were

converied to cleetrical power demand.

2.
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TABLE 4-2

A ESTIMATED WIPP SERVICE BUILDING HVAC LOADS

DESIGN LOAD

ANNUAL LOADS

i BUILLING PEAK
- HEATING EVAPORATIVE | HEATING [ COOLING

BTU/HR COOLING HP-KW : KWHRS KWHRS

I
Warehouse/Stops 519,000 17 HP 89,000 2,160
Vehicle Maintenance Facility 86,400 15 HP ; 43,300 432
i Emergency Power Building 96,000 15 HP 49,400 1,296
Hoist Houses 34,100 3 HP | 40 29

{
Suspect Waste/Laundry Building 144,000 15 HP 24,700 432
Site Entry Gatehouse 30,000 3 HP 15,400 31,000




TABLY 5-1

SUMMARY OF LIVCYl ANALYSIS RESULTS

Building System Payback Savings/Investmoent

Period, Years Ratio

R - 1 Heat Recovery 7.2 3.0064

RH - 2 Fvaporative Cooling 3.5 5.955

RH - 3 Solar Assist 18.3 1,321
TRU -1 Heat Recovery 8.2 2.758
TRU - 2 Evaporative Cooling 3.5 5,975
TRU - 3 Solar Assist 18.5 1.308
Administration Evaporative Cooling 3.3 6.279
Administration Solar Assist 15.5 1.534
Laundry Solar Assist 12.3 1.906

for Hot Waltler

/4
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b, . CONCILUSIONS

Conclusions have been described in the development of the body

of the report and are summarized here:

A, A Central Heating and Refrigeration plaltmt is uneconomic for the
WIPEP facility \\']\(!l.\ comparcd to individual systems located in the buildings
they scrve,

B. Evaporative cooling is an cconomic supplement to heat
pump refrigeration systems. In addition, evaporative cooling is an
(:conomir; means of providing cooling {or minor buildings at a facility with
a design interior temnperature of 829 F,

C. Solar assist for space and hot water heating is economic for

the WIFP facility.

D. Heat pipes and liquid transfer heat recovery are an economic

supplement for once through ventilation systems.,

.. For convenlional air conditioning systems, a variable air

volume system is the favored alternate,



APPI{;NDIX A

AN ANALYSIS OF

CENTRAL HEATING /R EFRIGERATION
VERSUS

INDIVIDUAL HEAT PUMPS
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SUMMARY

In accordance with WIPP project criteria H&N has evaluated the
use of individual heal pumps versus a central steam/chilled water plant
for the WIPP facility buildings requiring reirigeration.‘< This c'valuatidn

shows that individual heat pumps are the most desirable from both

energy and cconomic viewpoints,



DISCUSSION

Three of the WIPP buildings‘ will require refrigeration and
hcéting which could be supplied from either a central heating/cooling
plant or f‘rom i'ncli‘vidual heat pumps.‘ ’i‘h(:se are the TRU, RH and
Administration l)\i'ildixlgs. Three alternate systems, listed below, have
been considered for supplying the heating and cooling requirements for

the se buildings,

Alternate 1 - Central Refrigeration plus Steam Boilers with

chilled water and steam piping to buildings (RH = TRU- Admunistration).

Alternate 2 - Individual Heat Pumps and cooling towers in each

building (Rl - TRU -~ Administration),

Alternate 3 - Individual Heat Pumps with a central cooling
tower and condenser water piping to the buildings (RH - TRU - Admin-

istration).

The attached cost estimate shows the relative initial costs of the
three all‘crna.tcs. The costs overwhelmingly fa vor the use of Alternate 2 -
individual heal pumps and cooling towers at each building. The operating
costs, including encrgy, will also favor the use of individual systems.
Alternate 1 will have high thermal losses’in the piping network and will
require the operation and maintenance of a large central system whenever
any of the buildings require services. Alternate 1 is also less energy
efficicnt because the central system cannot be operated as a heat pump.
Comparison of the energy consumption of a central system (Alternate 1)
versus individual systems (Alternalec 2) shows the advantapges of individ-

ual systems on an annual encrgy consumption basis.

Individual Systems 3,810,000 KWH/YR
Central Plant 4,190,000 KWH/YR + 11,148 Therms



CONCI,USION

On the basis of initial economics and estimated energy con-
sumption, it is recommended that individual heat pumps be utilized to

provid‘e heating and cooling for the RH, TRU and Administration

buildings.
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APPENDIX B

LIFCY 1 COMPUTER RUNS



FREEF LIFE-CYCLE COET COMPRRISONS $%%%

++INPLUT DATRee

BLOE RH 51 LOCATION: WIPP
PRO.I. TR T 3-01-77 DESIGNER: M. KLATSKIN

COET OF ELECTRICAL ENERGY UTEDe PER MILLION BTL = 37.3930
cO=T OF =TEAM. GRE OR OTHER ENERGY USEDs FER MBTL = $.0000
YERRLY EESCALATION RATE FOR ELECTRICITY IS 5.7 X

YERARLY EZCALATIOM RATE FOR STERMs. GRS OR OIL IS L0
YERRLY DISCOUNT RRTE IS 8.0 X

HUMBER OF ALTERNRTIVEE EBEING COMSIDERED ARE 2 ALTERNATES

sooREZIILTE OF ECONOMIC STLDYees

ALTERNRTE NO. 1 DRTH <CENT HERT PUMP)
IMZTALLATION FIRET CDST.snscenanane $37Ss 000, 00
ANNIJAL O % M COST CLESS ENERGY>.... $15s 000, 00
ELECTRICAL ENERGY USED.....eceenwe. 4303 MILLION BTU
STERAM: 5AS AND-OR OIL USED......... 0O MILLION ETU
ECOMOMIC LIFE..ceueacecsnacssnssnan=ss 23 TERRT

FESULTE
TOTAL FIRET YERR ENERGY COST IS 39213%.1 DOLLRRE
TOTAL ANMUARLIZED COST IE  120399. DOLLARS
TOTAL PREZENT WORTH IS 1.22522E+6 DOLLARE

RLTERNRTE NO. 2 DRTH <CENT HERT PUMP W-HERT PEPDVEPYi
INZTALLATION FIRET COST.veeeeeannes :
AMMUAL O % M COST CLESE EMERBGY>M. ... 1V -U”D.HU
ELECTRICAL EMNERGY USED.....ccenee.. 3702 MILLIDN BTU
ETEAM, GRAE AND-OR OIL USED....we.... O MILLION BTU
ECOMOMIC LIFE..ccceacesensssccsscsnsss oo YERRE

FESULTE
TOTAL FIRET YERR ENERGY COIZT IS 320092.2 DOLLARS
TOTAL AMMUALIZED COST IE  110730. DOLLARE
TOTAL FREZENT WORTH IZ 1.12202E+& DOLLARI

+o¢DIZCOUMTED PRAYBACK PERIODSeee

TO <0 FROM ALTERMATE 1e TO ALTERNATE
FINAL <YERR 2» YERRZ ENERGY SAVINGS-COIT
WITH 1.141 MILLIONME OF ETU ERYED PER YERE.
SAVIMGEESINVESZTMENT RATIO IS 3. 054 :
EMERGY IRAVINGE I ST 0. 500 BTU PER ANNURL DISCOUNTED IMVYESTMENT DOLLAR.

¢ - LOWEST IMCREMENTAL INETRLLATION FIRST COET ALTERNATE

”~



Frendsnl, 10,41, 32,
FROGRAM LIFCYY

33%F LIFE-CYCLE COST COMPARISONT 3%%%

*+ INPUUT DRTHee

D LOCATION: WIPP

PROJ, TTTRTHO. ¢ 4-01-F7 DESIGNER: M. KLARTZKIN

COZT OF ELECTRICHL EMERGY UZEDs PER MILLION BTL = &§7.9239
COST OF STEAMe GRS OF OTHER EMERGY UZEDs PER MRTU = F. 0000
YERRLY EZCALRTIOM RATE FOR ELECTRICITY IE 5.7 %

4 RLATION RATE FOR =ZTEAMs GR: OR OIL IS 1 4
YFARRL Y NISCOUNT RRTE 13 2.0 %

HUMEER DOF ALTERMARTIVES RBEING COMSIDERED ARE & ALTERNATESR

+eoREZULTE OF ECONOMIC ZTUDYeee

ALTERNATE HO. 1 DATA <CENT HERT PUMP LAHEART RECOVERYD

IMZTALLATION FIRST COSTeceeceanonaas gDy LU, Bl
ARHMURL O 2 M COET (LEEE EMERGY).... FB17» 000, 00
ELECTRICAL EMERGY UZED. te.eessesaee Zre2 MILLIOM ETU
ZTEAMs BAS AMD-OR DOIL UZED. veve.. .. O MILLION ETU
ECOMOMIC LIFE. cousvecioncersanancnearss 25 YEARE
RESULTS

TOTAL FIRST YEAR ENERGY COST IS  30032.2 DOLLRARE

TOTAL AMHUALIZED COST IE 110730, DOLLRREE
TOTAL FREZENT WORTH I: 1.13202E+6 DOLLRRE

ALTERMATE MO. 2 DATA <ZEMT HEART PUMP wWsHERT RECOY & _EVAP COOL:

IMSTRLLATION FIRST COZT....... ceeen F442s 000, O

AMHUAL O % M COST LE=SE EMERGY)Y . ... F1S» 000, 00
ELECTRICAHL EMERIGY USED. . ccecnereaes oroz MILLIOM BiIU
ZTEAMs GRS AMD-0OR OIL UZED. .eeesa.. 0 MILLION BTU
ECOMOMIC LIFE...vecceceanncannnan ceeee. 25 YERRE

FEZULTE

TOTAL FIRET TEAR ENERGY COXT Ix 22051.2 DOLLARE
TOTAL AMMUALIZED COST IE 23529.1 DOLLARE
TOTAL PREZEMT WORTH IZ  1.0:5303%E+& DOLLARE

+eoD[ZCOUNTED PRYEACK PERI[D;eee

TO =0 FROM ALTERMATE te TO ALTERMATE & AYBACK I 3
FIMAL <vERR 43 YERRE EMERGY ZRAVINGEI/LC '
WITH 1:004 MILLIONE OF EBTU =AVYED FER YERR.

ZAMIMNGE-INVESTMENT RATIO I=  5.935

EMERZY ZAYIMNGT 1T 1045232 ETU PER AMNUAL DISCOUNTED INVESTMENT DOLLAR.

+ - LOWEST IMCREMENTAL IMZTALLATION FIRST COST ALTERMNATE
YA



TTO04006, 0. 33,27

FROGRAM LIFCY

Lo ¥)

—— e e (s G e e S - s T —— T " > (ot -~ o = o = = A —— i _— . ——— o —— — T ——— > " -

$¥%% LIFE-CYCLE COST COMPARIZOME $$%%

++INFPUT DATRee

. LOCRATION: WIPP
0.: 4-6-77 DETIGNER: H-HM

CDET OF ELECTRICAL EMERGY UZEDs PER MILLION BTU = §7.9330.
COZT OF =TERM. SAZ OR OTHER ENERGY LIZEDs FER MBTL = . 0
YERRLY ESCALATION RATE FOR ELECTRICITY IE S.7 X

YERRLY EZCRALATION RATE FOR STERM. A= OR OIL I 4
YEARLY DIZCOUNT RATE Ix 2.0 X

HUMEER OF ALTERMATIYES BEING COMIIDERED RRE & RLTERNRTEER

eooREZULTE OF ECONOMIC ZTUDYeee

ALTERNHIE MU. 1 DATA (BRZE =YSTEM>

INETALLATION FIRET COST..oeneenen. .. B33 000, 00
AMMHLUIAL O & M COST CLEZS ENERGY2 .. .. F1S 000,00
ELECTRICAL EMERGY UZED....cseveeses 7o MILLIOM ETU
ZTERAM., BRZ AMD-0R OIL WEED......... 0 MILLIOM ETU
ECOMOMIZ LIFE...seceenevensssnennssnas ca TERRE
REZULTE
_TOTRL FIRET YERR EMERGY CO=T IT &220&1.2 DOLLARE
TOTAL AMMUALIZED CO:T IE  99%29%.1 DOLLARS
TOTAL PREZENT WORTH IZ 1.0230%E+8 DOLLARE

RLTERNATE MO. 2 DATH JBHRSE WIT

IMZTALLATION FIRET COET,. ... oo Tarls400, 00
AMMJAL O % M COET (LEZET ENERGY). ... 22, 000, 00
ELECTRICHL EMERGY LZED........ ceena 1422 MILLIOM ETU
ZTEAMs GRS AND-OR OIL UZED. ........ O MILLIOMN BTU
ECOMOMIC LIFE..caiuveaeeene e eecanans 25 YERRE
RESILTE

TOTAL FIRET YEARR EMERGY COET IE 113F4.c DOLLARE
TOTAL RANMUALISED CO=T IZ =1L DOLLARE
TOTAL FREZENT WORTH IZ 1.02330E+5 DOLLARE

oD SCOUNTED PRYEBACK PERIODSese

TO 50 FROM ALTERMATE 1e TO ALTERNATE EzEﬁTBHCK I 12,2 YERRES
FIMAL <YERR 133 YERRET EHERGY ZAWINGE™COET Iw o.dodte+] DOLLARE
. WITH 1235 MILLIONE OF ETU ZAYED PER YERR.
ZAYINGESIMYEZTMENT RATIO I3 1.321
EMNERGY ZAWIMGE IE Sr2« 275 ETU PER ANMUAL DIZCOUNTED IMMESTMENT

+ — LOWEET IMCREMENTAL INSTALLATION FIRET COET ALTERMATE

DOLLAHE.



Fr«-04s01. 10.3F.05.
FRORAM LIFCY

04020 DRTA "REH s
04040 DRTH "WIFF"

04050 DATHA “"4~-01-97"
034080 DATR “"M. ELRATSKINY
03070 DRTR F.939

o420 DATAR O

04030 ODRATAR 5,7

04100 DRTH

4110 DATAH &

LB FER 1] DHTH'

04130 DRTR "CENT HERT PUMEY
SO0

04150 DATA 15000

031e0 DATR 4303

0
=
04140 DATA 3
1
s
0

04170 IATH

im0 DRATR 25
04130 DATA "CENT HERT FUMF W-HEAT RECOVERY"
04200 DATH 4250010

03210 DARTAH 17000
04220 DATR 3FkRE
04230 DATA 0
paza40 DARATAH 25

e : S |_I END



PTo04-01,
FROGREAM

4030
[IE X1 Y]
a4050
B YA
o070
N4z
00300
NESRINI]
04110
agi1zi
4120
04140
ud415a
04160
04170
3120
03130
ndz20n
04z 0
a4z
N3230
43240
DEZS0

FERDY.

DATH
DATA
DATH
DRATH
LRTA
DARTH
DARTH
DRTR
DATH
DATH
DATH
DATA
DATH
DIARTH
DATH
ORTH
DRTR
DRTA
DATH
DRTH
DATA
LATH
EMD

10,400,855,

LIFCY1

"RH #2"
"WMIPP"
"q-01-77"

"M. ELRTEZKIN®
F.R%9

I

i

"CENT HERT FUMP W-HERT RECOVERY™

425000
17000
3VES

]

oe

—

"éENT HERT PLUMP W-HERT RECOW 3 EWVAP
442000
12000

27VSR
i}

] —

[edbom }

caoL”



Treondsne, 09,31, 92,

FROGEAM RHZ

04020 DRTA "RH-2"
4040 DATA “WIFP”
040S0 DRTR “a4-6-77"
04050 DRTA "H-M"
04070 DATR 7,299
420 DATH O

o030 DRTH 5.7

G100 DRTA 0

nd110 DRTH 3

Nd1E0 DATH &

4130 DATA "BH=E =v=iem”
04140 DARATA 443000

04150 DATA 12000

3150 DATA I7Se

04170 DRTR O

=

04120 DRTA &S

04120 DATA “BAZE WITH SOLAR RITIZT"
N4200 DATA ST1400

D4S10 DATA 2000

ndc20 DATA 1422

ndaz0 DRTH
4240 DARATH
FREARDY.

T
[



FTROoO4-o02, 03,27, 10, . -
FPROGREHAM LIFCY1 : W

*+IHFUT DRTRee

BLDG LOCATION: WIFP -
PROJ. TTR. NO.: 4-F-77 DEZIGNER: H-N |

C0ET DOF ELECTRICAL ENERGY LUZEDs PER MILLIDN ETU. = §7.9200
COzT OF ZTERM. GSAE OF OTHER ENERGY UZEDs PER MBTU = E, 0000
YERRLY EZCALATION RATE FOR ELECTRICITY IS S.7 % .
YEARLY ESCALATION RATE FOR fTEHN- pRE OR DIL I B T
YERRLY DISCOUMT RATE IS 2.0

HUMEER OF ALTERMATIVEEZ EBEING ;DNEIDERED RRE 2 ALTERNATEE: -

+»ooREZULTS OF ECONOMIC ETUDYeee

ALTERMATE HO. 1 DATA ¢HEAT PLMFY -
INSTALLATION FIRST CO3T.eeeensanens 200,000, 00

AMHUARL O 2 M COST (LEZE EMERGYD ... e
ELECTRICAL EMERGY USED.......... oo 3
ZTEAMs BRE AMD<OR OIL BEED......... 1IL
ECOMOMIC LIFE.. . .cieecsercennaannnans &5 YEHRZ
REZULTE
TOTAL FIRST YEAR ENERGY COZT IZ  S32665.5 DOLLARS
TOTAL AMHLUALIZED CO:T I3 20209, DOLLARE .
TOTAL PREZENT WORTH I3 2.16500E+% DOLLARE
ALTERMATE MO. 2 DARATA CHERT PUMF{W-RECOVERY:
IMETRLLATION FIRZT COET. . oo eors . F2F S 000, 00
AMMURL O % M COET JLEEE EMERDGY).... ©OF2S. 000, 00

ELECTRICAL EMERGY UZED...weeevees.s S160 MILLION ETU
ZTERMs GAZ ANMD-OR OIL UEED......... @& MILLION ETU
ECONMOMIC LIFE....... crseseeseanesasees O TEARE

REZULTE
TOTAL FIRET YEAR EMERGY COET IE  4117VE.3 DOLLARE
TOTAL AMNUARLIZED CO=T I 130745, DOLLARE
TOTAL FREZENT WORTH 1% 2.03617E+S DOLLARRE

++oDIZCOUNTED FPRYERCK FERIODZ eee

TO 50 FROM ALTERMATE Le TO HkTEFHHTE S(FARYEACK 15 3.2 TEEéE:D
FIMAL ©YEAR 2 YEARET EMNERGY ZTAVIMGE-CO=ZT 1z c. 0arEFD DOLLARE
WITH 1:5&5 MILLIOME OF ETU ZRVED FER YERFR.
TAVIMNGI. INVESZTMENT RATIO I3 2.7V38
EMERGY ZAYINGE IE S21s8es ETU FER ANMUAL DI_LDHNTED INVEEZTMENT DOLLAR.

e - LOWEST IMCREMENTAL INZTALLATION FIRST COIT ALTERNATE



Tro04-.08, D2.42.40,
PROGFAM LIFZYY '

B2 E R LIFE CYCLE COAT PDNF‘HPI SONE FEEE

*oINMPUT DIRTHee

ELD: - LOCATION: WIPP

FROJ. DIR, MO.: $4-7-F7 DEZIGNER: H-N
COET OF ELECTRICHL ENERGY UIEDs PER MILLIOM BTU = $7.3300

COET OF ZTEAMs GAZ OR OTHER ENERGY UZED. PER MBTU = F. o000
TYERRELY EZCALATION RATE FOR ELECTRICITY I3 5.7 =

YERRLY ESCALATION RATE FOR TEHM- GRT OR OIL I3 L0E
YERRLY DISCOUNT RRTE I3 &E.0

HUMEER OF ALTERMATIVEZ EBEING LUN@IDERED ARRE 2 ALTERMRATES

-#¢#REIULTS OF ECOMOMIC IZTUDYeee

ALTERMATE MO. 1 DRTA <HERT PLMP WsRECOYERYD
IMZTRLLATION FIRET COET. e vevannss FRF S OO0, 00
AMMUARL O & M CORT CLERE EMERGYD .. E2T, 000, 00
ELECTRICAL EMERBY UIZED. cevsaeasssee 1500 MILLIOW ETU
STERMs GARAT AND-OR OIL UZED....o.w.. O MILLIONW BTU
ECONOMIC LIFE. . ueesecsacnsusscsnassass &0 TEARE

FEZLLTE
TOTAL FIRST YERR EMERGY COTT IZ  4117Ve.3 DOLLARZ
TOTAL AMMURLIZED COZT IE 13074k, DOLLARE
TOTAL PRESENT WORTH IZ 2. 03Iz17E+E DOLLARE

ALTERMATE NMO. & DATA <HERT FUMP W-RECOVERY WRP CO0L IMiG:
IH-THLLHTIUN FIRET COEZToeenncsonans 23 '
BHMUAL O % M COST <L ENERGY? o o .. ‘L:N:s‘:‘l.ll.l oo
ELECTRICHL EMERGY LIZ Eﬂ.......-..... 2148 mLLLIon ETU
STEAMs BAE AMD-OF OIL USED......... & MILLION ETL
E':D”BMID LIF‘EI!!"-'yH-'Sr'lllllll!"" c3 YERRE

REZILTE
TOTAL FIRET YERR EMERGY CO3T Iz 25121, TOLLARE
TOTAL AMNUALIZED COST I3 1823375, DOLLARZ
TOTAL FRESEMT WORTH I: 1.73737E+S DOLLARS

oo IZCOUMTED FAYEBRACK FPERIODZeee

TO 30 FROM ALTERNATE 1e TO ALTERMNRTE dLEHcBHFP IZ 3.9 YERRE
FIMAL <YERR 43 YERRI ENMERGY ZAVINGLZSTOZTT T2 <. OO0 HEE
WITH Ss012 MILLIONE DF BTU ZRAYED PER YERF.

IRVINGEZ S IMWESTMENT RATIO IZ 3,373

EMERGY SAVIMGS I2  1+047+31% ETU PER AMNUAL DISCOUMTED INWEZTMENT

+ - LOWEET INEREEENTHL IMSTRALLATION FIRST COST ALTERMATE

DOLLAR.



FESDGo0E, 02045.21.
FROSEAM | LIFCY1

—— ——— v ——— ——— - oo 1o T—— T — " ———— fo T e At o o . o

FEEF LIFE-CYCLE COST COMPRRIZONS $3%%

+¢INPUT DATAee

R | LOCATION: WIRP,

FROJ. DIR. MO.: 4-7-77 DESIGNER: H-N

c0=T OF =TERM. SAZ OF OTHER ENERGY UZED. PER MBTL
YERRLY E

“0=T OF ELECTRICAL ENERGY USEDs PER MILLION ETU = F7.3300
F, 0000

CRLATION RATE FOR ELECTRICITY Ix 5.7 X

vERRLY EZCALATION RATE FOR xTEHM- Rz OrR OIL IX ) RS
vERRLY DIZCOUNT RATE I &.0

MIIMEER OF ALTERMATIVWES EEING LDNSIDERED ARE & ALTERNRTES

+soREZULTE OF ECONOMIC ETUDYeee

ALTERNATE MO. 1 DATA C(HEAT PUMP W RECOVERY & EVAP lGULINh!
IMATALLATION FIRET COET.vesenennens FI23, 000, 00
AMMUAL O & M COST CLEEE EMEREY).... F35.300, 00

ALTERMATE HO. & DATH ¢HEART PUMP W-RECOVERY % EVAP CODLING

TO =0 FROM ALTERMATE 1e TO ALTERMATE 2 FHTFHCK |

ERANMINGE.S MY

ELECTRICAL EMERGY UZED...veeveeooss 2143 MILLION ETL
ZTEAMs GRS AMD-OR OIL USED......... O MILLIONW ETU
ECOMOMIC LIFE.veescasoscesenncsonsenns oo TVEARS

REZULTE
TOTAL FIRST YEAR ENERGY COIT IS 251231, DOLLRARS
TOTAL AMMUALIZED COST IS 163375, DOLLARS
TOTAL FPREZENT WORTH IZ 1,7373PE+: DOLLARE

INSTALLATION FIRST CO5Tewerenwennes  FlsD4Sed i, 00
AMMUOAL O % M COET CLESE ENERGYD ..., 41000, 00

ELECTRICAL EMERGY UZED....eveeeses. 12313 MILLION ETU
ZTERMs GARZ AMD-OR DOIL WEED......... 0O MILLIOM ETU
ECOMOMIC LIFE..seseees resessneamrssses oo TEARET

FREZULT= |
14459, 2 DOLLRRS

TOTAL FIRET YERR EMERGY UTT 1=
TOTARL AMHALTIZED COsT 12 194&3%, DOLLARE
TSI52E+¢ DOLLARE

TOTAL PREZEMT WORTH IZ 1.7

¢ ZCOUNTED PRYBRCK PERIOD: eee

12.5 YERRE
FIMAL c<YERAR 132 YERRI ENERGY AV IMGEZ-COZ ~ ’ LLARE
WITH 1236 MILLIONE OF BTU ERYED FER YERR.

EZTHENT RATIO IZ  1.308

EMERGY ZRVIMNGE IZ S7E»27S BT PER ANNUAL DISCOUNMTED INVEZTMENT DOLLAR.

~2

¢+ - LOWEEST IHCREMENTAL IMEZTALLATION FIRST COET ALTERMATE



FEoags

e,

FROGRAM

e Yiiety]
g O
300
3 0E 0
i N
NE XREAY
03030
ndinn
nditn
41En
I B RERY
nAi4n
041510
BN
04170
L S EERN
o310
03200
04310
4z
ngaan
ng4z4n
NEzs0

TRTA

TATA

DRTH
IATAH
IRTH
TIATH
DATH
DATH
TIRTH
IRTH
LATH
TIRTH
IATH
DATH
TLRTH
TIRTH
TIRTH
IRTH

IATH 25

DRTH
DRTAH
IATH
EMD

READY. -

e, 29, ge.

LIFCY1

"TRI=1"
"WIFP "
"4-T-TT

"H-M

7.8
i

[ = 0
S. 7
o

H
A0
E

e
e
P e

E e r]’u ld [ - (X B

n

HEHT PUMF
27a000

aon

S160

]

N
N

PRT FLIMF "

UHEECUVEE?"



TESO4002, 03034020,

© PROGRAM - LIFCY1

n4030 DRTA “TRU-2"
na0dn TRTAR "WIFPPT
N30S0n DATR "4-7=77"
S D060 DATH '
04070 DARTRH
g0z DATH
04030 DATH
- 14100 DRTH
S nd110 DRTH
04120 DRTH
04120 DARTAR “HEART PUMP W-RECOVERY"
04140 DATH S7S000

03150 DARTA 25000

4150 DATA S1en

04170 DATH O

04130 DATR 25

031320 DRTH
o400 DATA
4210 DRTH
ngdzen DATH
4230 DRTH - .
n4240 DRTH &5
RERDY . '

o0

D e |
- ] ?
Wz

-d

[

T FUMP W-RECOWERY & EVAP COOLING"
2000




Fronds iz, 03, 95,406,
FROSREAM LIFCY1

n4030 DATA "TRU-3Z
04040 DATA "WIPP"
a4 050 IRTHR "4-F=7F7"
0400 DRTA "H-MN"
03070 DRTH 7.9
04030 DRTRH

L)

ot
D)

4020 DATR S.7
g4100 DRATHR 0
04110 DRATR 2
04120 DRTH &

04130 DATA "HEAT PUMP W-RECOVERY & EVAP COOLIMG"
nd140 DRTAH 323

4150 DATH
o310 DATAH
n4170 DATH
14130 DRATR 25

04120 DATA "HERT FULMP W-RECOVERY & EVRAP CDOLING & ZDLAR
04200 DATA 1045400

n4210 DRATA 41000

04220 DRATR 1312

04230 DATA O

Ndzd40 DRATH 25

0SS0 EMD

RERDY.

T

I
]
[0 ]

)



FE3E LIFE-CYCLE COST COMPARIZONEZ FEERE

+¢ [MHFLUT DATHee

ELDNS: ADMIMIZTEATION ELDG. ’ LOZATIOH: WIPF
FROJ. DIR. MO.: COMCEFTUAL DEZIGHM DEZIGHER:
ELATIZEIM « EBROWM

COET OF ELECTRICAL EMERGY 2EZEDs PER MILLIOM ETU = F23.0243
0T OF ETERM. GRT OFR OTHER EHERSY LIZEDS FER METU = F.ooo00
TEARLY EZCALATIOM FEATE FOR ELECTRICITY IZ S.7 %

TERRLY EZCALATION RATE FOR ETEAMs 5AE OF OIL IX )
YEARLY DIZCOUMT RATE IE 2.0 X

MUMEER OF ALTERMATIWET EEIMG COMZIDERED RRE & ALTERMATEX

*+eREZULTE OF ECOMOMIC STUDYeee

ALTERMATE HO. 1 DATA <RECIF HEART FUMP: .
IMEZTALLATION FIRET COET s eeecenunene F10Sa000,00
AMMUAL O % M COET JLERE EMERGY ..., Fdaz00. 00
ELECTRICAL EHERIGY UEED .. oevovnwes s SH223.097 MILLION ETU
ZTEAMs BAE AMD-0OR OIL UEED. . ..o.... . 0 MILLIOH BETU
ECOMEMIC LIFE. v eiennncanns veseses &5 TEARE

REZULTE :
TOTHL FIRIT YERR EMERGY COZT I3 & 2241&.1 DOLLARE
TATAL AMMURLIZED COST I%  S4193.2 DOLLARE '
TAOTAL FPREZEMT WDRTH [Z  S72%944, DOLLARE

HLTEREMATE mMO. & DATA “REZIF H.F. WoEWARD
IMETALLATION FIRET COZT
AMHLAL O % M COST CLEERE
ELECTRICAL EMERSY UEED....ceneana. 190102 MILLION EBTU
ZTEAMs S5AL AMD-GR OIL UZED. .. ..., .o 0 MILLION ETU
ECOMOMIC LIFE......... craessnarnennsas &0 TEARE

Fi1e0.000,00

REZILTE
TOTAL FIRIT wEAR EMERSY COET IS 171S57. DOLLARY:
TOTAL AMMURLCIZED COST 1% 4+ .2 DOLLARSE '
TOTAL FREZEMT WORTH I3

oo N ZCOLINTED PRYERCE FERIODZSes

TO 50 FROM ALTERHATE 1e TO RLTERMATE & FAYERCKE II - 3.3 VEARES
FIMAL «vERR 43 YERRT EMERGY IF
WITH S22 MILLIOME QF BT

EAMIMGESIHMVEZTMEMT RATIO I .2

EHERGY ERVIMGE I= FT1.282 BTU FER ARMUAL DISCOUMTED IMVWEITMEMT

VED FER YERE.

+ - ILOWEST IMCREMEMTAL IMETALLATION FIRET C0Z1 HLTERMATE

IMEE-CO3T IE B.S55E+0 DOLLARE

= o o e 2w o e £ o Ty v T IER Y 9P O W 809 10N T

3-28-27



TroOd 06, 14, U947,
FROGFRM LIFCY]

£i§$ LIFE-CYCLE COST FDMPHPIQDH\ EXE L

s+ INFLIT DRTRee

LOCATION: WIPF
DEZIGNER: H-N

CO=T OF ELECTRICARL EMERGY UZEDs PER MILLION ETU = $2.0200
CO:=T OF ETEAM. GRS OF OTHER ENERGY USEDs PER METU = $. 0000
YEARLY ESCRALATIOM RATE FOR ELEFTPIEITY I= 5.7 %

YEARLY EZCALATION RATE FOR TEHM~ SR OR OIL I B 4
SERRLY DIZCOUMT PHTE I. = )

MUMEER DF RALTERMATIWES BEING UDNEIDERED ARE 2 RLTERNRTES

+e+REZULTE OF ECONOMIC =TUDYeee

ALTERNATE MO. "1 DATA ¢HEART PLMP»

IMEZTARLLATION FIRET COET e e evnennensnn E. 00
AMMURL 0 % M-COST CLESS EMERGY) . ... k.00

ELECTRICAL EMERGY UZED...ccveeeesss 1325 MILLION BTU
ETEAMs GRE AND-OR DOIL WEED. oo.o.... O MILLION ETU
ECOMOMIC LIFE.eesencesresnnsvansnssaans oo TEARRE

REZULTE
TOTAL FIRET YERR EMERGY COST IZ 12050.7 DOLLARE
TOTAL ANMUALIZED COZT IS 21531.4 DOLLRARS
TOTAL FREZENT WORTH 1% 230422, DOLLRARZ

HLTEPHHTE MO. & DATA <HEAT FPUMPEL-SOLHR ASSIST? )
INETAHLLATION FIRET COXT....=mrrees FreC 400, 00
AMMUARL O & M COST. CLEEE EMERGY? . ... Fds 000, 00
ELECTRICAL EMERGY UZED......eewe... 0 MILLIOMN ETU
ZTEAMs GRS AND-OR OIL USED......... O MILLIOM ETL
ECOMOMIC LIFE.wecuisnsncrssnnansensesses oo YERARD

REZULTE
TUTHL FIRET YERR CMERGY COZT 1% 0 DOLLARE
TOTAL RNMUALIZED COST IE  154ee.3 DOLLARE
TOTAL FREZENT WORTH I3 185032, DOLLARS

¢+ IZCOUMTED FPRYBRCK PERIODZeee

TO =0 FROM ALTERMATE le TO ALTERMATE & .
FIMAL <vERR 1&) YERRI EMEREY ZRAMINGZ LU = C.PZRE+] DDLLHE:
WITH 1,336 MILLIOWE OF BTL ZAVED FEP |EHE.

TAYIMGI. IMVYEZTMENT RATIO 1T 1.%534 . -
EMERIZY SAWIMEE IZ 272,575 ETU FPER ANNUAL DISCOUNTED INVEZTMENT DOLLRAKE.

e - LOWEST INCREMENTAL IMITALLATION FIRET COXT ALTERNRTE
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Fre0do s, 14,16,33,
FROGRAM LIFCY

SS?S LIFE-VYILE COzT IDMPHRI;UH° £$$$

**INPLIT DATHee

LAUNDRY HOT WAT LOCATION: WIPP
0. ase=rr DESIGNER: H-M

ELDG:

14

COZT OF ELECTRICAL EMERGY USEDs PER MILLIOM ETL = 317.3450
COZT OF ZTERMs GR: DR OTHER ENERGY WZEDs PER MBTU = F. 0000
YEARLY EZCRLATIDN RATE FOR ELECTRICITY IS 5.7 X%

YERRLY ESCALATION RRTE FOR “TEHM- R OF OIL IX W0
YEARLY DIZCOUNT RATE I: Z.0

HUMEER OF ALTERMNATIYEZ BEIMNG LDH&IDERED ARRE Z ALTERMNATES

«2eRESIIL TS OF ECONOMIC STUDYees

HLTERNHfE ND. 1 DATA <ELECTRIC HERTER)

IMZTALLATION FIRET COXT.cevseennens E. 00
ANMIUAL O % M COZT <LEZE ENERGYr.... F.00

ELECTRICAL ENMERGY UZEDe...sveno--o. 1283 MILLION ETU
ZTEAM» GAT AMD-DR OIL UZED......... O MILLION ETU
ECOMOMIC LIFE. .ceeessrsnsssnossenssess 29 TEARE

REZILTE
TOTAL FIRET YERR ENERGY COZT
TOTAL ANNUALIZED COET IS 397
TOTAL PRESENT WORTH IE d&4aE

Z geen. 15 DOLLRARE
.33 DOLLARE
9 DOLLARE

l,u

ALTERMATE MWO. & DRTH
IHZTRALLATION FIRET S8 F12s 300, 00
ANMUAL O &% M COST CLERS BHERGYD .. e FV00. 00
ELECTRICAL ENERGY USED..eeesevssess O MILLION ETH
ZTEAMs GRS AND-OR OIL UEED....0ve.s O MILLION ETU
ECOMOMIC LIFE..eeusassvascasssssnnasssy &3 YERRE

SHLAR HTR.-FOOZTERS

REZULTE

TOTHL FIREZT YEAR EMERGY COZT IE 0 DOLLARE
TOTAL AMNLIALIZED COET I 2419.94 DOLLRRE
TOTHL FRESENT WORTH I3 ESCH”.B DOLLRARE

»eoDITCOUNTED PRYERCK FPERIODZeee

TO 0 FROM ALTERNRTE 1+ TD RLTERMNATE 2
FIMNAL <YEAR 132» YERRI EMERGY SHYINGE.

CDET 1T 4.554ETT TOLLARS

WITH 125 MILLIONE OF ETL ZAYED FER YEBRR,
EANVIMNGESIMVESTMEMT RATIO I 1.300
ENERGY SRVINGT I3 174221 ETL PER ANMUAL DISCOUNTED INWESTMENT DOLLRAR.

+ - LOWEET IMCREMEMTRL IMITRLLATION FIRST COET ALTERNATE
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