


Table IV-39.—Albuquerque: Solar Photovoltaic  System —lnsula
($O.IO/Watt); Building Equipped Y

r=l

m+z?

:ed Single Family House Using Flat-Plate Air. Cooled Thin-Film Arrays
!ith Improved SF.2 Space-Conditioning

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual
component

Life
Six. cost (i~l.  O&p) O & M  [yrs)

1. Electric heat Wmp....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons 960 $/tcnl
2. DUchd..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —

$1,250 $50 10
425 0 30

3. Electric water  heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 oss1 $22Ye0. 225
4 .  T h i n  f i l m  m o d u l e  ( q =  O.094) 10s3 $/kW . . . 53 m’ 25 $/ms ● 663

—Thin film @ 10 $/mi
: ;;

● 663 o 15
—Instolloticm  @ 8 $/mz
— S h i p p i n g  @ 2 $/ma

— 2 5 %  ovotfwod and profit
5. Power cditiiW...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 kW 40 $/kW 200 2 30
6. Lighttsi~  ~t~tia.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 300 30
7. Extm insulation, storm doors  and windows . . . . . . . . . . . . . . . . . . . . . . . — — 981 : 30

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,707 $52

* % installed collector cost alsumed replaced in 15 yin., with total repkocemcnt  in 30 yra.

ANNUAL ENERGY FLOWS
[conventional referenc e system is IF-2)

Energy cOtMUtWd Backup COtlSUmOd  w/ Energy soved
by ref. tytt~ mlor/ccmsewOtiOn (% of totol)

Net Electricity (bought.+ (MWh/unit)..........,...,.... 28.0 15.0 46.2
Fuel consumed otwito  (MMBtcs/unit)..  . . . . . . . . . . . . . . . . . . . . . . . .
Total energy requirement (bbl  crude equiv.~  . . . . . . . . . . . . 2: 3;: 46:

Electricity sold to grid  onnually (MWh,entire  kiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9
AMuol peek electricity demand [kW,  retire hiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.0

1 ~\\\.~.\.’. \

anger

\ -———L—J\—F~
Heat PumD
Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dallars)b’c
ICcmventionol  r.fwence  svstem is IF-2)

Escobtion  of ccmvonticmol  energy costs

Constant real Energy priCc Etwgy  price
energy prices esusbtion  I escobticm  II

1. 1976 Stortup
0. Costs using sokor (conservation) system:

Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128. (151,) 145. (168.) 215.
Totcsl with 20Y.  ITC............  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125. (148.)

(238.)
142. (165.) 212. (235.)

Totol  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120. (139.) 138.
b. Cosfs using cmweniioswl reference

(156.) 208. (226.]
Slum. . . . . . . . 142. 168. 276.

2. 19s5 statiup~
o. Cosh using solar (conservation) system:

(capitol related corm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. (77.) 54. ~.) 54. 177.)
(oporoticm & maintencmcc  costs) . . . . . . . . . . . . . . . . . . . . . . . 8. (8.) 8. (8.) 8. (8.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. [0.) o. (0.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66.

(0.)
[66.) 93. [93.) 20;: (202.)

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128. (151.) 155. (177.) 264. (286.)
Totol  with 20%  IT.............., . . . . . . . . . . . . . . . . . . . . . . . 125. (148.] 151. (175.) 260.
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120. (139.)

[283.)
147. (165.) 256.

b. Costs using conswfionol mfbsenm  system., . . . . . . 142.
(274.)

183. 330.

C EFFECTIVE COST OF ENERGY TO CONSUMER
(CcMventioncYl  reference system is IF-2)

Type of incentives Oivon

Levelized  co~t  of zolcsr  ~ No
or ‘conservation’ en.rg#

Fufl
incentives 20% ITC incentives

$/MMbJ phOV  fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.71 [3.50) 1.46 (3.28) 1.12 (2.55]
$/kWh  ektici~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.02 (4.12) 1.71 (3.86) 1.31 (3.00)

Escobtion  of COIWOtltiOd  enetuY  costs

COcsstont  real Energy price Energy price
Levelizedprice  paid for coswenhboal  escesg~.e energy prices e=abtion  I escabtion  II

$/MMBhI  p“mary  &l... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.68 8.60
C/kW%  ktii~..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12



Table IV-40 .—Albuquerque: Solar Photovoltaic  Cogeneration System— Insulated Single Family House Using One-Axis Concentrator
With Si Cells ($151Watt cells), Multitank Low-Temperature Thermal Storage; Building Equipped With IF-2 Space. Conditioning
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c

A. ITEMIZED COST OF COMPONENTS
(Conventional reference system is IF-2)

Companent

1. Electric heat pump.,.
2. Ductwork . . . . . . . . . . . . . . . . . . . .
3 .  Multitank e l e c t r i c  hot water a n d  jtomge.  . . . . . . . . . . .

4 Insulated steel pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 l-axis hocking silicon m~uIe  (.eIIS ~o,t $15,000/kWJ

(n = 0.099).

Size
Umt
cost

964) $/ton
—

3 $/kWh
4.1 s/ft

293 $/mz

Fwst coft
(incl,  O&P)

Annual  L i f e
O&M (y in ) Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation I escalation II1.3 tom $1,250

425
m
513

‘54,201

$50 10
0 30
0 30
0 30
0 30

200 kwh
125 ft

37

1. 1976 Startup
a. Costs using  sofar  (conservation) system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Cods using corwe.tioncd  mferwnce  system . . . . . . . .
2. 1985 Startupd

a. Costs  using solar (conservation) system:
(cap,tal  related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operation & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . .
(fuel btll)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 207. IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totctl  with full incenfive~  . . . . . . . . . . . . . . . . . . . . . .

b. Cosh using conveflfi-1  mfem~e  system . . . . . . . .

235. (323.)
210. [302.)
153. (230.)

142

244. (332.)
219. (31 1.)
162. (240.)

Ids.

281. (370.)
256. (348.)
IW. (277.]

275.
—~Trackmg  collecto, @ 130 $/mI
——SllicOn concentrator ~ells  62 $/mz
——$hlpplnc  @ 2$,  ~i
——install rton @ ~ $/m*
——Overhead and ~ofit  @ 25”/.

6. Pumpt,  controls and ~t  ● xchoWr and miscellaneous
equipment

7. Thermal only collectW  ~ti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o 15‘54.201

191. (279.)
9. (9.)
o. (o.)

35. (35.)
235. [323.)
210. (302.)
153. (230.)

142.

191. (279.)
9. (9.)

(o.)
;: (50.]

249. (337.)
224. (316.]
167. (245.)

Iw.

191. [279.)
9. (9.)
o. (0.)

108. (108.)
307. (395.)
282. (374.)
225. [303.)

350.

0 10—
9

4 kw

—
215 $/m’

233 $/kw
—

.968
.968
932
300
981

0 30
0 15
9 30
0 30
0 30

8. Power conditioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Lightning protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 0 .  E x t r a  inwdation,  storm doort o n d  window!

C. EFFECTIVE COST OF ENERGY TO CONSUMER
IConve.tied reference system is IF-2)

Type of incentives given

Levelized  cost of 801ar  ● rwgy No Full
m ‘consewation’  enerd incentives 20% ITC incentives

● % installed collector cost assumed replaced m 15 yrs.,  with totol re+cement in 30 yr~.

ANNUAL ENERGY FLOWS (Conventional reference system is IF-2)
-—.

Energy consumed Backup conmnned w/ Energy saved
by ref. system sOiOr/conservation (% of total)

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .60 (1 1.80] 6.41 (10.78) 3.71 (7.40)
t/kWh  ekticiW.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 .95 [13.89) 7.55 (12.69) 4.36 [8.70)

Escalation of conventioncd  energy colts
—

Constant real Energy price Energy price
Levelized#ce  paid  b conventional  energ~e energy price! escalation I escalation II

$/MMBru  prr”~ry  Fuji. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.da E.@
$/kWh  .bcfnctty......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12

...——

Net Electricity (krought~~  (MWh/unit).  . . . . . . . . . . . . . . . . . . 28.0 6.5 76.7
Fuel cormmnrd  onslte (AM8tu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o. 0. 0.
Total  energy require~tt  (bbl  crude equiv.~  . . . 68. 16. 76.7

Electricity sold  to grid mnually  (MWh,entire  kiUi~).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0
Annual peak electricity Arnand  [kW,  entire buildiW).......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.7



Table lV-41.—Albuquerque: Solar Photovoltaic  Cogeneration System—insulated Single Family House Using Plastic Dye Photovoltaic
Concentrator Multitank Low. Temperature Storage; Building Equipped With IF.2 Space-Conditioning

m mGw2 Mmc
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A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual
Campanent

Life
Size cost (incl.  O&P) O & M  (yrs)

1. Electric heat ~mp.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Ductio&.......,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Electric hot water  ond multitonk  law temperature storogsr
4. Insulated steel pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5. Nontrocking 10OX plast}c concentrator with 30”0 efficient

cells.
—-Plexiglass and dyes @ 45 $/ma

—Calls @ 15 $/mz
—-Shipping @ 2 $/ma

—Instal lat ion @ 20 $/mz
——25% overhead and profit

6. Pumps, cantrals,  and heat exchonger  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7. Power c~ditioning....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Lightning prot.tion......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Extra insulation, starm  b and windows . . . . . . . . . . . . . . . . . . . . . . .

1.3 tons

—

200 kwh
125 ft

38 m*

—
8.5 kw

—
—

800 $/ton
—

3 $/kWh
4.1 $/ft

103 $/ms

—
53 $/kW

—
—

$1,040
425
600
513

● 1,960

● 1,960

500
450
300
981

w)  10
0 30
0 30
0 30
0 30

0 15

0 10
7 30
0 30
0 30

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8,729 $57

● % instollad  ccrllectar cost assumed raplcrced in 15 yrs.,  with totol replacement in 30 ym

ANNUAL ENERGY FLOWS (Ccmventictnol  reference system is IF-2)

Energy  COllSUICd Backup COSMUld  W/ Energy =Ved

by ref. $y8tem sabr/carsservatiall (% of totol)

Net Electricity (baught.said) (MWh/unit).....  . . . . . . . . . . . . . . 28.0 2 100.8
FueIl  ccmswned  amite  (MMBtu/unit)..................,.......

-.
0. 0.

Total energy requirement (bbl  crude equiv.r . . . . . . . . . . . . 2: -1. 100.8

Electricity said ta  grid onnuolly (MWh,entim  kiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5
Annual peak efectckity  deasond  (kW, entire kiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.8

q

1 i Unit

Hot Water
Storage

——’———/
Heat Pump
Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c

ICanventbnal  mfemnce system is IF-2)

Escalation Of COllVeCStiOd _ COStS

Catwtant real Energy price Energy price
energy prices escalation I escabtian  II

1. 1976 Startup
a. Costs using  *r (canservatian)  system:

Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124, (166.) 129. [171.) 153. (195.}
Total with 20% IT..........................,........... 114. [157.) 120. [163.) 143. (187.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92. (130.) 98. (135.} 121.

b. Cosh using canventkxwd  Iwfemnce  system . . . . . . . . 142.
(159.)

168.
2. 1985 startup~

275.

a. Cosh using sabr  (consewatic+)  system:
(capitoi  mbted  Cash....................................,. 93. (135.) 93. (135.) 93. (135.]
(aperoticm  & mointenana  costs) . . . . . . . . . . . . . . . . . . . . . . . 8. (8.) 8. (8.) 8. (8.)
(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.] (0.) (0.)
(electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. (22.) 3:: (31.) 4: [be.)
Total with na incentive~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124. (166.) 133. (175.} 170. (21 1.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114. (157.) 123.
Total with full incesctivea

(166.) 160.
92. (130.)

(203.)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101. (139.) 138. (175.)

b. c%h using canwnticwral  refemncs system . . . . . . . . 142. 163. 3s0.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Canventianal reference system is IF-2)

Type of incentives given

Levelized  cost of sabr  ene~ No Full
at ‘cansefvatbn’  energ~ incentives 20% ITC incentives

$/MMBN  Ptitiw fid..,...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.23 (3.75) 1.88 (3.45)  1.08
t/kWh  etici~.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.63 (4.41)

(2.45)
2.21 (4.05) 1.27 (2.88)

Escabtian  af conventiacsal  ● nergy casts

Canstant real Energy  price Energy  price
Levelized@ce  paid  far convenhbnale~~e energy prices escabticm  I escabtian  II

$/MmBfu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.68 8.60
6/kWh  eUi~.........................................,.... 4.38 5.51 10.12



Table IV.42.—Albuquerque: Solar Photovoltaic System —Insulated Single Family House Using Plastic Dye Photovoltaic Concentrator
With Passive Cooling; Building Equipped With IF-2 Space-Conditioning

El==

t I

r 1

-w
1 J

ITEMIZED COST OF COMPONENTS

Unit First  cost
Component

Annual Life
Size cost (incl.  O&P) O & M  [yrs.)

1. Electric heat Wimp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons 800 $/ton $1,040 $50 10
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Electric water hooter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gals 225 ea. 225 0 15
5. Nontrocking  100x pktic  concentrator with 30% 39 m’ 103 $/m’

{

. 2,010 0 30
effkient  cells. . 2,010 0 15
—Ptex”~lass  and dyes @ 45 $/m*
—Cefls @ 15 S/ms
—-Shipping @ 2 $/CTIZ
——lnstollation  @ 20 $/m*
—25% overhead and  profit

7. Power conditioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.1 53 $/kw 690 4 30
& Lightning wot=tion...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 300 0 30
9. Extra insulation, storm  ~ and windows., . . . . . . . . . . . . . . . . . . . . . — — 981 0 30

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .........,.........$.  . . . . . $11,381 $54

“ 1, installed cOllectOr  cOst assumed rePlaced In t 5 Yrs with total replacement In 30 yrs

ANNUAL ENERGY FLOWS
[Conventional reference system is IF-2)

Energy COCIW1’10d Backup COtlWmOd  W/ Enetwy  sawd
by ref. tyitem sOlor/conservation (% of total)

Net Electricity (bought-sold) [MWh/unit).....  . . . . . . . . . . . . . . 28.0 2.8 90.0
Fuel corwumed  onsite (MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Totol  energy requirement (bbl  crude  equiv.~ . . . . . . . . . . . . 6s. 7. 90%

Electricity sold to grid annuolly  (MWh,entire  biting) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.4
AINIUOl peak electricity demond (kW, sntire biMiW)........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.0

\———.——/  -— Heat Pump
Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c

[Ccm.entiowd  refere~e  system  is IF-2]

Escolcstion  of conventional energy costs

Constant red Energy price Energy price
● nemv nrices mcalation  I escalation II

1. 1976 StortuP
0. Costs using sob (cormewation)  system:

Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 3 .  ( 1 7 0 . )
lotcd with 20% ITC............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 5 .  ( 1 6 3 . )
Toted with fu~l  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 6 .  ( 1 4 0 . )

b. Cosb using  conventional mfemnce  system . . . . . . . . 142.
2. 1985 stOrtcJpd

a. Costs using wbr  (conswvation)  aystem:
(capitol rdoted Cants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8J: (118.)
(operotion & mointenonc ● costs)  . . . . . . . . . . . . . . . . . . . . . . . (8.)
(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44. (44.)
Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 3 .  ( 1 7 0 . )
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 5 .  ( 1 6 3 . )
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 6 .  ( 1 4 0 . )

1 4 4 .  ( 1 8 1 . ) 1 9 0 .  ( 2 2 7 . )
1 3 6 .  ( 1 7 4 . ) 1 8 2 .  ( 2 2 0 . )
118.,6(151.) 164.27\198.)

8A: (1 18.) 84: (118.)
(8.) (8.)
(0.)

6!: (61.) 13!:  (14::/
150. (187.) 222. (259.)
142.  (181.) 214. (252.)
124.  [158.) 196. (230.)

b. Costs usihg  ccmvwrtionoi  mfemnce  system . . . . . . . . 142. ‘ 183. ‘ 3 5 0 .

Ca EFFECTIVE COST OF ENERGY TO CONSUMER
[convemtiomal  refemnco  system is IF-2)

Typa of incentives given

Levelized  cost of $oJor energy No Full
or “conmwation”  ● ner# incentives 20% ITC incentives

$/MMBtU  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 0 0  ( 3 . 5 0 ) 1 . 6 8  ( 3 . 2 3 ) . 94  ( 2 .30 )
C/kWh  &tii~..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3 6  ( 4 . 1 2 ) 1.98 (3.80) 110 (2 7 1 )

Escolotion  of conventional energy co~ts

Comtont  rd Energy price Energy price
ledixdprice poid  for conventi~l  ened” energy prices escalation I escalation II

$/mMBtu@nc7v  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.d8 8.60
C/kWfI  Actiily........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12



Table IV-43.—Albuquerque: Solar Photovoltaic  System— Insulated Single Family House Using Flat-Plate Air-Cooled Silicon Arrays
($O.SO/Watt), Low-Temperature Thermal Storage; Building Equipped With Improved IF-2 Space-Conditioning

I I 1 1 I I J

%-HkPr>r
I

I

I
I

I

I

I
I
I
I

I

I

I
I
I -.

‘ !Nllng
Heat Engine

WL. -------------------IJ2-I
A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c

(Cc+wentianol  reference system  is IF-2)
Unit First  cost

Conspanent
Annual l ife

Size cost (incl.  O&P) 06M (y~) Escokstian of canventianal energy costs

1. Heot pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Ductwark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Electric hat water  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4. Air-caabd silican PV (500 $/kWJ (q = 0.12) . . . . . . . . . . . . . . . .

—Silicon array @ 60 $/ma

——Shipping @ 2 $/ma
—-Installation @ 8 $/m’
——25% o.wheosk  and profit

5. POw*r cOditimi~......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. lightning ~t~tti...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7. Backup  engine  ond  generotar.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Hwt OXti~f.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Law tempemtwe  sty............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

10. Extra insulation, starm  dears and windows . . . . . . . . . . . . . . . . . . . . .

1.3 tom
—

40 gal
59 ma

800 $hsl
S22YW.
88 $/m*

$1,040
425

m 10
0 30
0 15
0 30
0 15

Canstont  rwl Energy  price Energy price
energy prices escobtissn  I escobtian  II

225
‘2,600
“2,600

1. 1976 Startup
a. Costs using  sobr (cansewatian) system:

Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20Y. IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs using canwntionol  mfemxe  system . . . . . . . .
2. 1985 &OrtUP4

a. costs using solar (Cansowatian)  system:
(capitol related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(afsemfi~  6 mainbnarsce  costs) . . . . . . . . . . . . . . . . . . . . . . .
(fuel bilo  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric billl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Cosis using coswenticmol  #emnce  system . . . . . . . .

159. (21 1.)
146. (2m.)
129. (164.)

142.

171. [224.)
159. [213.)
142. (177.)

168.

183. (235.)
170. (224.)
154. (188.)

276.7 kW

6.5;kW

114
—

225 $[kW
33 ea.

2 $/kW%
—

800
300

1,470
33

100
981

8 30
0 30

53 10
0 30
0 30
0 30

124. (176.)
16. [16.)
19. (19.)

o. (0.)
159. (21  1.)
146. {200.)
129. (164.)

142.

124. (176.)
(16.)

:;: (38.)
o. [0.)

178. [231.)
166. (220.)
149. [184.)

183.

124. (176.)
16. [16.)
57. (57.)

o. (o.)
197. (249.)
184. [238.)
167. (202.)

330.

50 kWh

$10,574TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $111. . . . . . . . . . . . . . . .

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(COSWSSfiOIIOl  mferemce  system is IF-2)

● % installed cafiector  cost assumed replaced in 15 yin., with total replacement in 30 yrs.
Typo of incentives given

ANNUAL ENERGY FLOWS Levelized  cost of sabr  energy No Full
at ‘cansewatian’ energ~ incentives 20% ITC incentives

$/MMBtSJ  XWY  fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.94 (7.52) 4.32 [6.98) 3.49 (5.20)
C/kWh  ektici~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.82 (8.85) 5.08 (8.22) 4.11 (6.12)

ICanventianal reference system is IF-2)

Energy COSSSUtSlOd Backup CCUSSCStSlOd  W/ Energy saved
by ref.  SyStOM sabr/cansematian (% of tatol)

Net Electricity (baught-safd)  (MWh/unit).....  . . . . . . . . . . . . . . 28.0 100.0
Fuel consumed ansite  [MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . 8!: o.
Tatal  energy requirement (bbl  crude ~uiv.p  . . . . . . . . . . . . 2: 18. 73.9

Electricity said ta  grid  annually (MWh,entim  kildiW)........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual peak electricity demond (kW, entire kiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.

Escabtiw  of canventianal energy cash

Canstont real Energy price Energy  price
Levelizedpike  poid  for can.entianal  ensw#.* ● nergy prices eecabtian  I escabtian  II

$/MhfBfcl  prinsca~  m.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.68 8.60
t/k  M ktii~..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12



Table [V.44.—Aibuquerque: Conventional System— All Electric Single Family House Using Electric Resistance Heat and Window A/C (SF-3)

W,,,?r Eltltrlc tiw

%,pply WA + 1 ,>ac
+ Heater

7- 075

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual  L i f .

Cmllpc.rrent Size cost (inci.  O&P)  O & M  ( Y i n )

1. Ba\ebwrd electrlc  kt.............  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.1 67 $/kW $878 30

2. Window electric a/c.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 ~~ 280 S/ton 518 $3: 10

3. Electric woter  hooter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal $225 eo. 225 0 15

TOTAL.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,621 $30

ANNUAL ENERGY FLOWS
(Conventional reference systecn  is SF-3)

Energy  consumed Backup consumed W/ Energy ~VOd
by ref. system sOkOr/cOrcsemOtiOn (% of tOtoiJ

Net Electricity (bcwght-#1  (Mwh/unit).  . . . . . . . . . . . . . . . . . . 43.8 43.8 0.
FwI  consumed  onsite ltAMBW/nit)....  . . . . . . . . . . . . . . . . . . . . . . o. 0. 0.
Total  ● nergy requirement (~ ~ equiv.p  . . . . . . . . . . . . 107. 107. 0.

Electricity sold  to grid %w~ IMwh,entim kitiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual  peak electricity ~ (kW,  ~fim  ~i~iW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27!

K—” ———

u=–———”——

B. LEVELIZED  MONTHLY COSTS  PER UNIT TO CONSUMER  (Dollo~)b’c
(Conventional reference system is SF-3)

EKolotiwI  of conventional energy costs

J Constant real Energy price Energy price
energy prices e9calati0n I exolation  II

1.

2.

.

1976 Stortc#P

Total with no incentive~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177. [1B5.) 216. [224.) 378. [386.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177. [185.) 216. (224.) 378. (386.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177. [185.) 216. (224.) 378. [386.)

1985 stortup~

ICopitol relclted  costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.
(opemtion  & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . . 4.
(fuel biHJ  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
[electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153.
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177,
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177,
Total with full  incentive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177.

[27.) 19. [27.) 19. [27.)
(4.) 4. [4.) 4. (4.)
(o.) o. (0.) [0.)

(153.) 215. [215.) 46;: (467.)
[185.) 239. (246.) 490. [498.)
[185.) 239. [246.) 490. (498.)
(185.) 239. (246.) 490. (498.)

C EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-3)

Type of incentives given

Lavelized  cost of solar energy No Fufl
or ‘consewatiocr’  energ# incentives 20% ITC incentives

$/MMBtu  primary  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. N/A [N/A) N/A (N/A) N/A (N/A)
t/kWh electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A (N/A) N / A (N/A)

Escalation of conventional energy costs

Constant real Energy  price Energy price
L.velzedprb  poid  fcw  mwwanticmol  ener#,” energy prices exolotion  I escolatlon  II

$/MhfBw  priq  fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.57 4.49 8.25
C/kWh  tii~...........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.20 5.29 9.72



Table IV.45.—Albuquerque: Conventional System—Ail Electric Single Family l-louse Using Electric Resistance Heat and Window NC,
65/85 Thermosta{Settings  (SF-3)

c1

A,, OuCtS
tleat  Excn.mger8 Baseboard

+ Electr,c
Heaters

ACoollng
Load

3Heating

Load

Waler Elec!r!c
supply

HkV
tlw * Load

+ HeaTer
n = 075

A ITEMIZED COST OF COMPONENTS

Unit First  cost Anrrwl  L i f e
c~t Sizo coot (incl.  O & P )  06M (yre)

1. BOadbamd  OhctriC  bt.............  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.1 67 $/kW $878 30
2. Wlrcdow  dbctric a/c.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 280 $/ton 518 $3: 10
3. Electric WOtW  heater  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4offcrl $225 eo. 225 0 15

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,621 S30

ANNUAL ENERGY FLOWS
(Ccmv.tiorml  refdmnc e system  is SF-3)

Ermrgy COrlti Bccckup consumed w/ Em doved
b mf. sY1tenr 9okor/cOrrdervotiOcl [%  cd totoll

N.t Ekticity  (~t.~  (MWh/unit).....  . . . . . . . . . . . . . . 43.8 42.0 4.2
Fu.1 consumed  orwite  (MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Totol energy requiremon t (bki * ~ti.r  . . . . . . . . . . . . 107. 10!: 4.2

Electricity add  to grid omwdfy  (MWh,wrtire  hiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annuoi p.ak  dectricity demond  (kW,  .ntim  biMi~..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27!

l-m

\

B. LEVEUZED  MONTNLY  COSTS FER UNIT TO CONSUMER (Dollars)b”c
(COrlventiorml  refererrce system  is SF-3)

Escdatbn  Of C&WdlltiOld ~ COStS

c o n s t a n t  mol Energy price Erwrgy  price
drWluY *OS .scabtiom I McObtbrl  II

1. 1976 startup
0. Costs using solar [conservation) syst.rn:

Total with no hcentivos  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. (179.) 209. (217.) 364. (372.)
Total with 20% ITC......,..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. (179.) 209. (217.) 364. (372.)
Total with full inc.ntivet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. (179.) 209.

b. Costs using conwntiorroimbmnm  systmn........
(217.) 364.~78  (372.)In. 216.

2. 1985 Stortlcpd
a. COstd uding  solar  (Corra.rvotion)  syst.rrr:

(capitol mbtod Costa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. [27.) 19.
(oP.Mti  6 mointenqfrce  cosh)  . . . . . . . . . . . . . . . . . . . . . . .

(27.) 19. (27.)
4. (4.) 4. (4.) 4. (4.)

[W  bifl)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (0.) o. (o.) o. (o.)
(Actric  &~... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147. [147.) 207. (207.) 449.
Total with no incentives

(449.)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. (179.) 230. (238.) 472.

Total With 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. (179.]
[480.)

230. (238.) 472.
Totol  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. (179.)

(480.)
230. (238.) 472.

b. Costs using conwvnliorrolmbmna  sptwr........ IZZ
(480.)

239. 4m.

~ EFFECTIVE COST OF ENERGY TO CONSUMER
Conventional mfemnce system is SF-3)

Type of incentives giVerI

Le.elized cost of + ~ No Full
or “Conddrvatbn’  ermrg# incdrrtives 20% ITC incentives

$/MM6tu  W-  m.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.00 [4.36) -.00 (4.36) -.00 (4.36)
C/kWh  &tici~.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.00 (5.13) -.W (5.13) -.00 (5.13)

Esabtion  o f  ccwwdIItiOd  -  codta

constant red EneruY price Energy price
levO/izd*  paid  for cvrrwntiornderIu#” energy prices escobtiorr I esccrbtion  II

$/MMh  primary  AwL..............,..........,........... 3 .57 4 4 9 8.25
~/kWh  ktiiW..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.20 5.29 9.72

1



Note:

From this point onward, this report consists of approximately 500 pages of
tables in very small fonts that were unsuitable for conversion using

optical character recognition. The pages may be posted to the version of
the report stored on the OTA websites, but they will inevitably contain
many recognition errors, and users that wish to consult these tables
should consider obtaining a paper or microfilm copy through NTIS or

through a library. 


