
CATALOG OF ENERGY SYSTEMS

Footnotes for catalog tables

 a 1 Bbl. crude Oil is equivalent to 4.83 mmBtu after  17% loss due to refining,

transportation, etc. Combined electrical generation, transmission, and distribution
efficiency is 29 percent.

b The e n e r g y  C o s t  e s c a l a t i o n  a s s u m p t i o n s  a r e  d e s c r i b e d  in  detai l  in  chapter I I ,
volume II. In alI cases, 5.5 percent inflation is assumed.

C The other costs assume that the energy equipment is owned by the building
owners (see page 97). The equipment in the conventional communities is also owned
by the owners of each of the buildings, while in the other communities, it is owned by
a municipal utility. In all cases, the parenthesized costs assume ownership by a n
investor-owned utility using normalized accounting.

d “1985 Startup” is the same as “1976 Startup” except that fuel costs have
escalated for 9 years. For ease of comparison with “1976 Startup, ” 5.5 percent infia-
tion between 1976 and 1985 has been removed.

e These levelized prices are computed from the price paid for energy in the ref-
erence nonsolar system.
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Table IV-1 .-Albuquerque: Conventional System–Single Family House Using Gas Heat, Hot Water, and Central Electric A/C (SF-1)
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dobs)b”’
ICossventkxsoi  reference system is SF-1)

1. Gos furnace  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45M  Btih 15 $/M Btuh $675 0
2. DvCtio&................,.,............................................  . . . . . . . . . . . — — 425 ;:
3. Central electric o/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 430 $/tOn 796 $3:  10
4. Gas  water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal 225 ea. 225 0 15

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,121 S30

ANNUAL ENERGY FLOWS (Conventional reference system is SF-1)

Energy COSISUISlOd Backup  consumed  W /  Energy  SOVOCk
by ref. system wksr/cOnsewatiOsl (% of rotill

Net Electricity (bought-sold) (MWh/unit).....  . . . . . . . . . . . . . . 11.3 11.3 0.
hel consumed onsite  (MMBN/wit).....  . . . . . . . . . . . . . . . . . . . . . 164. 164. 0.
Total energy requirenwnt  (bfsl  CA equiv.p  . . . . . . . . . . . . 62. 62. 0.

Electricity sofd  to grid annudy  (MWh,entire  buiMiW)........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual peak electricity demond (kW,  entire kiMi~).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

-“  Escobtion of conventicd  energy costs

Ca+lstont  red Enqy price Energy pcice
energy prices escabtion  I escabtbn  II

1. 1976 Storiup

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116. (128.) 153. (165.) 226. (238.)
Total with 207.  IT..........., . . . . . . . . . . . . . . . . . . . . . . . . . . 116. (128.) 153. [165.) 226. (238.)
Tohsl with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 J6. (128.) 153. (165.) 226. [238.)

2. 1985 Startvfsd

(capitol  rebted  Costs)......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1~“ & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totcsl with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 207.  ITC............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totssl  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

29.

3::
48.

116.
116.
116.

[41.) 29.
[4.) 4.

(36.) 73.
(48.) 67.

(128.) 173.
(128.) 173.
(128.) 173.

(41.) 29.
(4.) 4.

(73.) 108.
(67.1 146.

(185.) 287.
(185.) 287.
(185.) 287.

[41.)
(4.)

(108.)
(146.)
[2W.)
(299.)
[299.)

C EFFECTIVE COST OF ENERGY TO CONSUMER
[C.mlventioncsl  refec’essc e system is SF-1)

Type of incentives given

Levelized  cost of sobf energy No FIJI!
of ‘Consewcstim’  ene~ incentives 20%  ITC incentives

$/MMBtu  pfiMOrY  fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A (N/A) N / A (N/A)
C/kWh  ektii~.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A (N/A) N / A (N/A)

Escobtion of conventional energy cosh

Constant red Energy price Energy price
Levdizedpica  paid for conventicnwl  WW#” energy prices ● ecobtion I escabtion  II

$/MhfBtu primmy  #.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 4.86 7.80
C/kWh  -"V.,.............,...........,.....,............ 3.97 5.73 9.18
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Table lV-2.—Albuquerque: Conventional System- Single Family House Using Improved Gas Heat, Hot Water, and Central Electric NC
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (DoJhws)b’cA. ITEMIZED COST OF COMPONENTS
(Conventional reference ~ystem  is SF-1)

Escalotiem  of conventional energy costsUnit First  cost Annual  L i f e
Comcsonent - S i z e cost find.  O & P )  O & M  (yrs)

constant mcsl Energy price Energy price
wserav  micas escalaticm  I escokction II1.  Gas  furnace.. . . . . . . . . . . . 45M Etuh 17 $/M Btuh $765 0

2. Ductwork.. ,.,, ..; . : :..  :..;::  — — 425 ;;
3. Central  electric oic  . ., . . . . . . . 1.85 tons 430 $/ton 796 $3: ?0
4. Go! woter heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal $275 ea. 275 0 15

1. 1976 Stortup
a. Costs uiing *r (conservation) system:

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

b. Cosh using  conventiww{  reference syshwn..  . . . . . .
2. 1985 StOrtUPd

o. Costs using solssr  (conservation) system:
[copital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operation & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs using  con.entiod  reference wstem. . . . . . . .

111. (123.)
111. (123.)
110. (122.)

!Iz

143. (155.)
142. (155.)
142. (154.)

IS4.

210. [223.)
210. (223.]
210. [222.)

226.

TOTAL... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,261 $30

31. (43.)
(4.)

2:: (28.)
48. (48.)

111. (123.)
111. (123.)
110. {122.)

1 !Z

31. (43.)
4. (4.)

58. (58.)
67. [67.)

160. (172.)
1643. [172.)
159. (171.)

174.

31. (43.)
(4.)

8;: (85.]
146. (146.)
266. (278.)
266. (278.)
265. (277.)

287.

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

Type of incentives given

ANNUAL ENERGY FLOWS Levelized  cost of solar energy No Full
or ‘conservation’ energy’ incentives 20% UC incentives

(Conventional reference !ystem  is SF-1)

$/MM6tu primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .61 (4.84) .53 (4.77) 43 (4.56)
@/kWh  el~tiici~......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .71 (5.70) .62 (5.62) .51 (5.36)

Escolaticm  of conventional energy costs

Constant real ‘ Energy price Energy price
Levelizedpnke  paid for conventional energ#’  “ energy prices escalation I escalation II

$/MMBtu  prinwy  fuel. . . . . . . . . . . . . . . . . . . . . . 3.37 4.86 7 8 0
t/k Wh ekctriri?y.....  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 3.97 5.73 $? ?8

Energy consumed Backup  consumed w/ Energy  mved
bv ref. svstem solar/cOosamatiOn (% of totol)

Net Electricity (bought-sold) (MWh/unit).....  . . . . . . . . . . . . . . 11.3 11.3
Fuel consumed onsite [MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . 164. 129. 21t
Totol  energy requirement  (bbl  crude  equiv.j’  . . . . . . . . . . . . 62 54. 11.9
Electricity wld  to grid annually (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual peak electricity demand (kW, entire bildiW)........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5°2



Table IV.3.-Albuquerque:  Conventional System— Insulated Single Family House Using Gas Heat, Hot Water, and Central Electric NC
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A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars) b’c

(Conventional reference system is SF-1)
Unit First cost Annual Life

Component Size Co$t (incl.  O&P) O&M  (yrS)

1. Gos furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 M Btuh 15 $/M Btuh $465 0 15
2. DucWoti.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 30
3. Central ● lectric cc/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons 430 $/ton 559 $3: 10
4. Go!  water kater............................................................, 40 gal 225 ea. 225 0
5. Extra insulation, storm doors and windows............., . . . . . . . . . — — 981 0 ;;

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S2,655 $30

Escalation of conventional ● ergy costs

Constant red Energy price Energy price
energy prices e~alation  I ● scalation II

1. 1976 Startup
a. Ca\ts usina solar (conservation) swtem:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106. (1 19.) 136. (149.) 201. (214.)
149.) 200. (213.)
146.) 198. [21 1.)

Total with 20% ITC.,...................,....................
Totol  with full iccccntives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs  usi~  comwn/icmol  reference system . . . . . . . .
2. 1985 Stortup~

0. Costs using  solar {conservation) system:
(capitol rebted  casts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operation & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentive~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20?4 ITC...........................,..............
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Cosh using conventional reference system . . . . . . . .

105. (1 19.) 135.
103. (1 16.) 133.

116. 1s3, 226.

[43.) 30. (43.)
(4.) (4.)

(54.) d: (so.)
[65.] 140. (140.)
166.) 254. (267.)
165.) 253. (26&)
162.) 251, (264.)

287.

30. (43.)
4. [4.)

26. (26.)
46. [46.)

106. (1 19.)
105. (1 19.)
103. (1 16.)

116.

30.
4.

54.
65.

153.
152.
150.

173

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(conventional reference system is SF-1)

Type of incentivm  given

Levelized  cost of sokar energy No Full
w ‘Ccmwvation’  emelcJ# incentives 20% ITC incentives

$/MMBti  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22 (3.38) .01 (3.21) -.45
$/kWh  e&tiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[2.62)
.26 [3.98) .02 (3.77) -.54 [3.08)

Escofation  of conventional energy costs

Constant reel Energy price Energy price
levelixedprice  paid fbr ccmve.fional ener&” energy prices escabtion  I escobtbn  II

$/XfMBtu  p“maly  fill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.37 4.86 Z80
t/k Wh etitii~............................................., 3 .97 5.73 9 1 8

ANNUAL ENERGY FLOWS (Conventional reference system is SF-1)
Energy conwmed Backup consumed w/ Energy saved

by ref. system sobr/corrsewation (% of totall
Net Electricity (bought-sold) [MWh/unit)...  . . . . . . . . . . . . . . . . 11.3 10.7 4.9
Fuel consumed onsite  (MMBtu/unit)..,  . . . . . . . . . . . . . . . . . . . . . . . 164. 121. 26.4
Total energy requirement (bbl  crude equiv.~  . . . . . . . . . . . . 62. 51. 16.8

Electricity sold to grid annually (MWh,entim  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annwl  p.ak  electricity demand (kW, ● ntire biMiW).................................................................,  . . 4.3



Table IV-4 .—Albuquerque: Solar Hot Water System —Single Family House Using Flat-Plate Collectors (1977 Prices);
Building Equipped With SF-I Space-Conditioning
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8. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars) bc

(conventional reference system is SF-1)
A. ITEMIZED COST OF COMPONENTS

Unit Fir!t  cost Annual life
Component Size cost (incl.  O&P] O&M  (ylS)

1. Gas furnace.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45M Btuh  15 $/M Btuh $675 0 15
2. Ductwork. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 30
3 Central electric OIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 430 $/ton 796 $3: 10
4. Hot water storage  with gas fired backup (including hoot 100 gal $380 380 0 30

exchanger).
5. Pumps  and control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — $250 250 0 10
6 Inwlated  steel pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 ft S2.6/ft 195 0
7 Flat plate !olor  collectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 m’ 143 $/m’ ’71 5 0 X

——Collector cost @  95 $/m* “715 o 15
——lnftallation  @ 16 $/m’
——Transportation @ $ 3/ins
——Overhead ond profit= 25%

TOTAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,151 S30

Escalation of conventional energy costs

COostOnt  real Energy price Energy price
energy prices escokrtion  I mcalation  II

1. 1976 Stortup
a. Costs u$ing  Am (conwvation)  system:

Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totol  with full incentiv** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Cosh using  conventional refemrua  system . . . . . . . .
2. 1985  startup~

0. Cost*  using dar [conservotian)  syMem:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
[operation 6 maintenance costs) . . . . . . . . . . . . . . . . . . . . . . .
(fuel  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
[electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costi  using  conventtbrd  referwwo SYSM........

127.
124.
120.

117.

148.)
146.)
136.)

157. (178.)
154. [176.)
150. [166.)

1s4.

224. (244.)
220. (242,)
216. (232.)

226.

50.

2::
48.

127.
124.
120.

1 ?7

(71.)
(4.)

(25.)
(48.)
148.)
146.)
136.)

50. (71.)
(4.)

5:: (52.)
67. (67.)

174. [195.)
170. (192.)

50. (71.]
(4.)

7:: (77.)
146. (146.)
277. (298.)
274. (295.)
270. (286.)

28Z
166. i182.j

174. s’
o—.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference ~ystem  is SF-1)

● % installed collectOr cost assumed  replaced m 15 yrs.,  with total replacement in 30 yra.

ANNUAL ENERGY FLOWS
(Conventional reference system it SF-1)

Energy  COnSUIWd BmkUp  cmwmed  wi En@wY  $aved
by ref. system salar/can9ervatiti (% of total)

Net Electricity (bought-sold) (MWh/unit].........., . . . . . . . . 11.3 11.3 0.
Fuel conwned  onsite  (MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . 164. 117, 28.7
Total energy requirement (bbl  crude .quiv.p . . . . . . . . . . . . 62. 52. 15.9

Electricity sold to grid onnually  (MWh,ontire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual  peak electricity d.mcmd  (kW,  entire &iMing)..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

Typa of incentives given

Levelized  cost of solar energy No Full
or ‘conservation’ energy’ incentive$ 20% ITC mcentwes

$/MMh  pICICItY  fuel.............................,........ 5.33 (10.64) 4.50 (9.94) 3.41 (7.58)
C/kWh  ektiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 .27 (12.53) 5.30 [1 1.69) 4.01 [8.92)

Escalation of conventional energy costs

Constant real Energy price Energy price
levelizedprice  paid for conventional eneq$ ‘ energy prlce~ escalation I escalation II

$/hfMBhI  primmy  fuel. . . . . . . . . . . . . 3 3 7 4.86 7.80
g / k  Wh electricity......,  . . . . . . . . . . 3 9 7 5 7 3 9.18

.— ——



Table lV-5.—Albuquerque:So[ar  Hot WaterSystem—Singie  Family House Using Flatiplate Collectors(Possible  Future p~ceL
Building Equipped With SF-1 Space. Conditioning
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A. ITEMIZED COST OF COMPONENTS

Unit First cost
Component Size

Annuol  L i f e
cost (iK1. O&p) 06M (yrs)

1.  Gas furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45M  Btih-  15 $/M Btuh
2 .  DuctioA..........................................................,,,..,,.,,,,  —

$675

3. Central  electric cI/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 to”$
— 425 ; ;;

430 $/ton
4. Hot water storage with EIOS fired backup (including heat

796 $30 10
100 gal $380

exchanger).
380 0 30

5. Pumps and control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — $2543
6. Insulated steel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

250 0
75 ft $2.6/ft ;:7. Flat plate solar cdktors.................................................,

195
10 ma 86 $/m’ ’430 ;

—Collector cost @ 543 $/m l ’430 o H

——installation @  16 $/m’
—-Tronspcwtotion  @ $ 3/m~
—0.erhecid  and profit= 25%

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,581 $30

● $$ installed collector cost  owumed replaced in 15 yrs.,  with total replacement in 30 Yrs.

ANNUAL ENERGY FLOWs
(conventional  reference svstem i. SF-11, - -. .,

Energy COllW’ned
by ref. system

B~kup  c~wmed  W/  Energy saved
sOlor/c0n8ewatic.n (% of totol)

Net Electrici~ (bought-sold] (MWh/unit]........,,,.,,.,,..
11.3

Fuel  consumed onsite  (MMBtu/unit)...,,,,,,,,,,.,,.,,.,,.,, 11.3
164. 28!Total energy requirement (bbl crude equiv.p  . . . . . . . . . . . . 117.
62. 52. 15.9

Electricity sold  to grid onnuolly  [MWh,entire  buikfing).................,,,,...,,.,,.
AIWWOI  peek dectricity  d.mand  (kW, entire kiuiW),,,.,..,..,,,,.....,.,,,.....,,J""""""""""""""""""""""""""`""""""`""""  ““”””

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5;

I
1(11111  Jl_Jl II 1! -!l Ik+=+J I

. Hot Water Storage
with  Gas Backup

x~r—J
Alr-Condltlonlng
Compressor

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

(Conventional reference system is SF-1)

Escalation of conventional eneWy costs

Ccmstont  real Energ y @CO Energy price
● nergy prices e8colation  I escalation II

1. 1976 Startup
a. Costt  using *r (conservation) system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. (140.)
Total  with 20% ITC............,..................,.,,..,.,,.
Total with full incentives

119. (138.)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116. (131.]

b. Cosh using conventional mfemnce  system . . . . . . . . 117.
2. 1985 Stccrtup~

cc. Costs using  sdor (cometwcction)  system:

(capitol reloted  cOitd...........................,.,.,,..,..,,
(operotion  & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . .
[fuel  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TOtal  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% ITC..............................,,,,.,,,....
Totol with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs  using  conventional mfbmnce  s~~m.  . . . . . . .

44. (62.)
4. (4.)

25. (25.)
48. (48.)

122. (140.)
119. (138.)
116. (131.)

117.

C. EFFECTIVE COST OF ENERGY TO

151. (170.) 218.
149.

(236.)
[168.) 215.

146.
(234.)

[161.) 212.
134.

(227.]
226.

44. (62.)
[4.)

5:: (52.)
67. (67.)

168. (186.)
165. (184.]
162. (177.]

174.

44. [62.)
4. (4.)

77. (77.)
146. [146.)
271. (289.)
269. (287.)
266. [281.)

287.

CONSUMER
(Ccmventicmol  reference system it SF-I)

Type of incentives  Oivm
Levelized  cost of solar enerW

No
or ‘consefvcction’  efcerg~ Full

incentives 20% ITC incentives
$/MMBtU  timOIY  fad...............,...................,. 3.83 (8.46)
C/kWh  ktici~............................................, 3.23

4.51 (9.95)
(7.95) 2.45

3.80
(6.25)

(9.35) 2.88 (7.36)

Etcobticm of cocwentiotd  ● nergy cosb

COnstont  real
le.elized&c paid  h cOn.entiWM/ ene#.* Energy price Energy prim

~ tices escobtion  I escabticm  II

$/MhfBfcl  fwhczry fowl....................................,. 3 .37
t/kWh Atii~..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.86
3.97

7.80
5.73 9.18



Table IV-6.—Albuquerque: Solar Hot Water and Heating System— Single Family House Using Flat-Plate Collectors (1977 Prices),
Low. Temperature Thermal Storage; Building Equipped With SF*1 Space. Conditioning
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Compressor

A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b”c

(Conventtonai  reference system is SF-1)
Unit First  cost Annual Life “

Component Size cost [incl.  O&P) O & M  (yr,)

1. Gas furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Central electric 0/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 Collectors ond osmcmted  costs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

——Collectors @ 95 $/mz
——installation @ 16 $/ml

——Transportation @ 3 $/m’
——25 % overhead and profit

5 ?’4” insulated steel pipe . . . . . . . . . . . . . . . . .
6. Storage (without plumbing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Pump, control~,  and  heot  exchanger........ . . . . . . . . . . . . . . . . . . . . . . . .

4 5 M  Btuh  15 $/M Btuh $675 15
1.85 tons 430 $/ton 796 $3: 10

— — 425 0 30
45 m’ 143 $/mz ● 3,218 o 15

● 3.218 o 30

125 ft $4.1 513 0 30
200 kWh $2.05/kWh 410 0 30

— S650 650 0 10

TOTAL.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9,905 $30

● Y2 Installed  collector cost atwmed  replaced In 15 yrs.,  with total replacement in 30 Yrs

ANNUAL  ENERGY FLOWS
[Conventional reference system is SF-1)

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

Net Electricity (bou~~old) (MWh/unit)..  . . . . . . . . . . . . . . . . . 11.3 11.3
Fuel consumed onsite  (MMBtu/unit)..  . . . . . . . . . . . . . . . . . . 164. 42. 74:  ;
Total energy requlremwct  (bbl  crude equiv.y . . . . . . . . . . 62. 36. 41,0

Electricity sold to grid annually (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual peak electricity demand (kW, entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ● 5°2

E*colotion  of conventional energy costs

Constont  real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup
a. Costs using solar [conservotlon)  system:

Total with no incentive$. . . . . . . . . . . . . . . 173. (222.) 192. (240.) 248. [297.)
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . 161. (21 1.) 179. (230.) 236.
Total with full incentives

(286.)
. . . . . . . . . . 144. (175.) 163. (194.) 219.

b. Costs  using conventional reference system. . . . . .
(250.)

I 17. 154. 226.
2. 1985 Startup d

o. Costs using  solar (cOnse~at!On)  system.
(copital related costs).... . . . . . . . . 112. (160.) 112, [160.) 112.
(operation & maintenance costs)

(160.)
. . . . . . . . 4. (4.) [4.] 4.

[fuel bill) . . . . . . . . . . . . . . . .
(4.)

. . . . . . . 9. (9.) 1;:
(e(ectric  bill) . . . . . . . . .

(19.) 28. [28.)
48. [48.) 67. (67.) 146. (146.)

Total with no incentive! 173. [222.) 202. (251.) 290.
Totol  with 20% ITC

(338.)
161. (21  1.) 190. [240.) 277 (328.)

Total with full incentives 144. [175.) 173, [204.) 261 (292.)
b. Costs using conventtonol reference system 117. 174. 287

C. EFFECTIVE COST Of ENERGY TO CONSUMER
[Conventional reference system is SF-1)

Type of incentives given

Levehzed  cost of solar energy No Full
or ‘consewation’ energy” incentive 20% ITC Incentives

$/MMBtu  primary fuel.  . . . . . . . . . . . . . . . . . . . . . . . 8.15 (12.93) 6.92 [11.B8) 5.30 (8.37)
e/kWh  electiiciw.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 .60 (15.22) 8 . 1 4  (13 98) 623 (9 85)

Escolotion  of conventmnal  ● nergy costs

Constant real Energy price Energy price
levelizedprice  paid for conventional energ~  ‘ energy prices escalation I escalation II

$/MM8iCI  prinw~  fuel., . . . . . . . . . . . . . . . . . . . . . . . . 3 3 7 4.86 7 8 0  “—
~/k Wh electricity . . . . . . . . . . . . . . . . . . . . . . . . . . 3 9 7 5 7 3 9 1 8



Table IV-7.—Albuquerque: Solar Hot Water and Heating System— Single Family House Using Flat-Plate Collectors (Possible Future Price),
Low-Temperature Thermal Storage; Building Equipped With SF-1 Space-Conditioning
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A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual Life
COmmxwsnt Size cost (incl.  O & P )  O & M  (yrs)

1. Got  furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Control electric a/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Ductwork .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4. Collectors and associated costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

—Collectors @  50 $/m*
—Instal lat ion @  16 $/m’
—Transportation @ 3 $/m’
—-25% overhead and profit

5. %“ insulated steel pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Storage (without plumbing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7. Pump, controls, and heat exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 5 M  Btuh 15 $/M Btuh $675
1.85 tons 430 $/ton 796 $3;

— — 425
45 ma 86 $/m’ ● 1,935 :

● 1,935 o

125 ft $4.1 513
2 0 0  kwh  $ 2 . 0 5 / k W h 410 :

— $650 500 0

TOTAL... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7,189 $30

30
30
10

● ?4 installed collector cost assumed replaced in 15 yrs., with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS
(Conventional reference system is SF-1)

Energy consumed Backup consumed w/ Energy saved
by ref. system solar/conservation (Y. of total)

Net Electricity (bought-sold) (MWh/unit).  . . . . . . . . . . . . . . . . . . 11.3 11.3 -. 1
Fuel consumed onsite (MMBtu/unit)  . . . . . . . . . . . . . . . . . . . . . . . . . . 164. 42. 74.1
Total energy requirement (bbl  crude equiv.r . . . . . . . . . . . . 62. 36. 41.0

Electricity sold to grid annually (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual pecrk electricity demand (kW,  entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

// \\ \ \ \ \

.zn---=s\ \

I I

A \

Outside—
Heat Exchanger

Furnaceh

&
{

& Water  to Air Hot Water

Heat Exchanger Storage

Air-Conditioning—
Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dohm)b’c
(Conventional reference system is SF-1)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup
o. Casts using solar (cansetvation)  system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144. (179.) 163. [198.) 219. (254.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136. (172.) 154. (191.) 211. [247.)
Total with full  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125. (149.) 1 4 . (168.) 200. (224.)

b. Costs using cmrventiosrcd  mfeswnce  system . . . . . . . . 117. 154. 226.
2. 1985 Stortupd

a. Costs using solar (conservation) system:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82. (118.) 82. [1 18.) 82. (1 18.)
[operation & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . . 4. (4.) 4. (4.) (4.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (9.) (19.) 2;: [28.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2: (48.) i;: [67.) (146.)
Total  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144. (179.) 173. (208.) H (296.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136. (172.) 165. (201.) 252. (289.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125. (149.) 154. (178.) 242. [266.)

b. Costs using conventional mbmnce  sys~m  . . . . . . . . 117. 174. 287.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-1)

Type of incentives given

Levelized  cost of solar enemy No Full
or ‘consewaticm’  energ~ incentives 20% ITC incentives

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.27 [8.76) 4.47 (8.07) 3.41 (5.79)
VkWh  elmtiiciW  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 .20 (10.30) 5.26 (9.50) 4.01 (6.81)

Escalation of conventional energy costs

Constant real Energy price Energy price
levelizedptice  paid for conventiorrol  erresg~.e energy prices escalation I escalation II

$/hfM8hs  P“mary  rid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .37 4.86 Z80
$/kWh  ehtiki~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.97 5 7 3 9.18

-.
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Table IV-8.—Albuquerque: Conventional System— Single Family House Using Oil Heating and Central Electric A/C (SF-5)
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A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual Life
Component Size cost (ind.  O&P) O&M  (yrs)

1. Oil furnac e.. . . . . . . . . . . . . . . . . 4 5 M  Btuh  23 $/M Btuh $1,030
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . ...:.,.:..  —

$30 15
— 425 0 30

3. Centd electric o/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tom 430 $/ton 796 30 10
4. Gas hot water heater.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gol 225 ea. 225 0 15

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,476 $60

ANNUAL ENERGY FLOWS (Conventional reference system is SF-51

Energy consumed BOCkUp  CO. WTWM4  W/ Energy saved
by ref. system dar/conservation [% of total)

Net Electrici~  (bought.~)  (MWh/unit).  . . . . . . . . . . . . . . . . . . 11.5 11.5 0
Fwel consumed otwite [MMBtu/unit)  . . . . . . . . . . . . . . . . . . . . . . . . . . 205. 205. 0,
Total energy requirement (bkd crude equiv.~  . . . . . . . . . . . . 71. 71. 0.

Electricity  sold to grid annually (MWh,entire  buildim)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual peak electricity Anmnd  (kW, ● ntire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

\. . .
‘-? \.r -. .f Alr Cond(tlonlng

Compressor

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

[Conventional reference system is SF-5)

Exolation  of conventional energy costf

Constont  real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Stortup
—

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179. (193.) 212. (226.) 358. (372.)
Totol with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179. [193.) 212. [226.) 358. (372.)
Total with full  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179. (193.) 212. [226.) 358. (372.)

2. 1985 Startupd

(capitol related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
[operat”a  6 maintenance costs).. . . . . . . . . . . . .
(fuel bilf)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric billl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with  full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . .

33. [47.)
(9.)

Ill [88.)
49. [49.)

179. (193.)
179. (193.)
179. (193.)

33. [47.) 33. (47.)
9. (9.) 9. [9.)

120. (120.) 268. (268.]
68. M.) 14s. [148.)

230. [244.) 4s8. (472.)
230. (24.) 458. [472.)
230. [244.) 45& (472.)

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-5)

Type of incentives given

Levelized  cost of Ax emergy No Full
or ‘conservation’ energy’ incentives 20% ITC incentives

$/MMBtu  prima~  f~l..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A [N/A) N / A [N/A)
C/kWh  ektrici~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A [N/A) N / A (N/A) N / A (N/A)

Escalation of convent!onol  energy costs

Constant real Energy price Energy pr!ce
[evehxedprke  paid for conventional enq+’” energy prices escolatfon  I escalation II

$/MAt8hI  primqy  f u e l . . . . . 4 8 2 5. w / 1 /5  –

&’kWh  eh~@..  . . . 5.67 7.05 13.12



Table IV.9.–Albuquerque:  Conventional System–Single Family House Using Improved Oil Heating and Central Electric A/C (SF-5)
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A. ITEMIZED COST OF COMPONENTS

Unit First  cott
Component

Annuol L i f e
Size cost (incl.  O&P) O & M  (yrs)

1. Oil fumoce. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 M Btuh 25 $/M Btuh $1,120 $30
2. DuctioA....................................................,..........  . . . . . . . . . . . — — 425 0 H
3. Central electric a/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 430 $/ton 796 30 10
4. Gas  water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal $275 ea. 275 0 15

TOTAL., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,616  $6o

ANNUAL ENERGY FLOWS
(Conventional reference system is SF-5)

Energy consumed Backup consumed w/ Energy saved
by ref. syttem 5010r/conservation (% of total)

Net Electricity (bought-sold) [MWh/unit)  . . . . . . . . . . . . . . . . . . . 11.5 11.9 -3.5
Fuel consumed onsite [MMBtu/unit)  . . . . . . . . . . . . . . . . . . . . . . . . . . 205. 161. 21.4
Total energy requirement (bbl  crude aquiv.y  . . . . . . . . . . . . 71. 63. 11.5

&--ii-”--\
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Central- —  .  -——..
Alr-Condltionlng
Compressor

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

(Conventional reference system is SF-5)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices e$colation  I escalation II

1. 1976 Startup
0. Costs using  solar (conservation] system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163. (178.) 192. (207.) 320. (334.)
Total with 20% ITC................., . . . . . . . . . . . . . . . . . . . . . . . . 163. (177.) 192. (206.) 319. (334.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163. (177.) 192. [206.} 319. (333.)

b. Costs using conventional reference system . . . . . . . . 179. 212. 358.
2. 1985 Startupd

a. Costs tmirig  aokcr (conservation) aystem:
(capital reloted  casts....................................,.
(opemtion  & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . .
(fwal  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% ITC..............................,...........
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs using  conventional reference system . . . . . . . .

35. [50.)
9. [9.)

69. (69.)
50. (50.]

163. (178.)
163. (177.)
163. (177.)

179.

35. [50.)
9. (9.)

94. (94.)
70. (70.)

208. (223.)
208. (223.)
208. (222.)

231.

35. (50.)
9. (9.)

211. [21 1.)
152. (152.)
407. (421.)
406. (421.)
406. (420.)

4s8.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-5)

Type of incentives given

Levelized  cost of sokar energy No Full
of ‘consewotion’  energf incentives 20% ITC incentives

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .54 (4.94) (4.89) .39 [4.69)
t/kWh  ektiici~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .64 (5.82) :: (5.75) .45 (5.52)

Escalation of conventional energy costs

Corwtant  real Energy price Energy price
Levelizedpnre  paid for conventional enet-g~e energy prices escalation I e5c010ti0n  II

Electricity dd to grid annually (MWh, entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual peak electricity demand (kW, entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

$/MMBtCI  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.82 5.99 11.15
VkWh  elec~rity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.67 7.05 13.12



Table IV.lO.— Albuquerque: Conventional System— Insulated Single Family House Using Oil Heating and Central Electric A/C (IF-5)
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A. ITEMIZED COST OF COMPONENTS

Unit First cost
Component Size cost [incl.  O&P)

1. Oil furnace ,. 31M  Btuh 2 3  $ / M  Btuh $713
2 .  D u c t w o r k — — 425
3. Central electric a/c . . . 1.3 tons 430 $/ton 559
4 GaJ woter heater . . . . . 40 gal 225 ea. 225
5. Extra insulation,  storm  doors and windows . . . . . . . . . . . . — — 981

Annual
O&M

Life
(yrs)

$30
0

30
0
0

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,903 S60

ANNUAL  ENERGY FLOws  (COnV@iOnal  reference  system k SF-5)—.
Energy consumed Bockup  consumed W / Energy SCIV~

by ref. system sOlOr/cOnsewatiOn ( ‘Va of @tlJ)

Net Electricity (boughtsold)  (MWh/unit)  . . . . . . . . . . . . . . . . . . . 11.5 10.7 6.5
Fuel consumed onsite (MMBtu/unit) . . . . . . . . . . . . . . . . . . . . . . . . . . 205. 151. 26.4
Totol  energy requirement (bbl crude equiv.~ . . . . 71. 58. 18.5

Electr,c,ty sold  to grid onnwdly  (MWh,  emtire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annwd  peak electricity demand (kW, entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)bc

(Conventional reference system is SF.5)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup
a. Costs using solar (cOnsematiOn)  system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153. (167.) 180. [194.) 298. (313.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152. [166.) 179. (194.] 298. (312.)
Totol with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150. [165.) 177. (192.) 296. (310.)

b. Costs  using  conventional mfemnce  system . . . . . . . . 179. 212. 358.
2. 1985 Stortupd

0. Costs using  solar (conservation) ~y~tem:
[capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. (47.) 33. (47.) 33. {47.)
(operation & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . . 9. (9.) [9.) 9. (9.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65. (65.) 8;: (89.) 198. (198.)
(electric billl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. (46.) 65. (65.) 140. (140.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153. (167.) 195. (209.) 379. [394.]
Totol with 20% ITC..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152. (166.) 194. (209.) 379. (393.)
Total with full incentive}  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150. (165.) 192. (207.) 377. (391.)

b Costs using  conventional reference system . . . . . . . . 179. 230. 458.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-5)

Type of incentive! given

Levelized  cost of solar energy No Full
or ‘conservation’ energy’ incentives 20% ITC incentives

$/MMBfu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.08 (2.69) -.21 (2.58) -.51 (2.21)
e/kWh  electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.10 (3. 16) -25 (3.03) .60 (2 60)

Escalation of conventmnal  energy costs

Constan;  real Energy price Energy price
le.elizedpnre  paid for con.ent!onal  energ~  c energy prices escolatlon  I escolotion  II

$/MM6fu primary  f u e l .  .  .  .  .  . 4 8 2 5 w- 11.15
t/kWh  e l e c t r i c i t y . . , .  .  .  . 5 6 7 7 0 5 13.12



Table IV-11 .—Albuquerque: Solar Hol Water System—Single Family House Using Fiat. Plate Collectors (1977 Prices);
Building Equipped With SF-5 Space-Conditioning

J

A. ITEMIZED COST OF COMPONENTS

Unit fir~t  cost
Component

Annual Life
Size cost [incl.  O&P) O & M  [y~]

1. Oil furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Central electric 0/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4, Hot water storage whh electric backup (including heat

exchanger).
5 Pumps  and control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Insulated steel pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Flat plate  solar collector~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

—Collector c05t @ 95 $/m’
——lrmtallotion  @ 16 $/m’
——Transpartotion  @ $ 3 / m
—Overhead and profit= 25%

45M  Btuh 2 3  $ / M  Btuh $1,030 S30
— — 425 0 :;

1.85 tons 430 S/ton 796 30 10
100 gal $380 380 0 30

— $250 250 0 10
75 ft $2.6/ff 195 0 30
10 m’ 143 $/ms “715 o 30

● 715 o 15

TOTAL.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,506 $60

● V2  lnstolled  collector cost assumed replaced in 15 yrs.,  with total replacement In 30 yrs

ANNUAL ENERGY FLOWS
(Conventional reference system is SF.5)

Energy consumed Backup consumed W / Emsrgy  saved
by ref. system salar/conservation (% of total)

Net Electricity (bught-dd)  (MWh/unit).  . . . . . . . . . . . . . . . . . . 11.5 11.3 1.7
Fuel conwmed  onsite  (MMBtu/unit)  . . . . . . . . . . . . . . . . . . . . . . . . . . 205. 146. 28.7
Total energy requirement (bbl crude equiv.~  . . . . . . . . . . 71 5a. 18.0

Electricity sold to grid annually (MWh,  entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual peak electricity demand (kW,  entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

‘% -./  -— -f Central
Alr-Condltlonmg
Compressor

B. LEVEIJZED MONTHLY COSTS PER UNIT TO CONSUMER (Dohs)bsc
(Conventional reference system is SF-5)

Escobtic+ of canventianal energy costs

Canstont real Energy pdCe Energy price
energy Pricei escobtion  I escobtian  II

1. 1976 Startup
a. Costl using salar  (cansewaticm)  sy~tenc:

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

b. Cosh using  conventional reference system . . . . . . . .
2. 1985 startup~

0. Costs uling sakar  (conwrvatioct)  system:
(capitol related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operatian  & maintenance costt) . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 200/. IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

174. (197.)
171. (194.)
166. i185.i

179.

54. (77.)
[9.)

:: (63.)
48. (48.)

174. (197.)
171. (194.)
166. (185.)

201. (224.)
198. [221.)
194. (212.)

212.

54. (77.)
9. (9.)

B6. (86.)
67. (67.)

216. (239.)
213. ‘ (236.)
209. [227.)

319. (342.)
316. (339.)
312. (330.)

358.

54. (77.)
9. [9.]

191. (191.)
146. (146.)
400. (423.)
397. (420.)
393. [41 1.)

b. Cosh using conventional reference system . . . . . . . . 179. 231. 458.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-5)

Type of incentives given

Levelized  cost of salor energy No Full
or ‘conservation’ energ~ incentives 20% ITC incentives

$/MM8ti primory  fuel............., . . . . . . . . . . . . . . . . . . . . . . . . 4.10 [8s8) 3.46 (8.03) 2.62 [6.22)
$/kWh ektrici~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 .83 (10.10) 4.08 (9.46) 3.09 (7.32)

E\colation of conventiaccal  energy costs

Constant real Energy price Energy price
Levelksdp  rice paid for conventional eneW#’e energy prices escalation I ● scalation II

$/MhfBhI PtimO~  fuel......, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.82 5.99 11.15
t/k Wh  ehtiiw  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.67 7.05 13.12



Table IV-12. —Albuquerque: Solar Hot Water and Heating System —Single Family House Using Flat-Plate Collectors (1977 Prices);
Low-Temperature Thermal Storage; Building Equipped With SF-5 Space-Conditioning
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Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b+cCOMPONENTSA. ITEMIZED COST OF ICnnvssntional  reference swtem is SF-51---
Escolatic.n  of conventional energy costsUnit First  cost Annual Life

Size cost [incl.  O & P )  O&M  [yrs)
Constant real Energy price Energy price

energy prices escalation I escalation II

1 1976 Static!

Component

1  O i l  f u r n a c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45M Bt.h 23 $/M Btuh $1,030 $30 15

2. Centroi  electric  o/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 85 tons 430 $/ton 796 30

3. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 425 0 ;:

4. collectors  and associated costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 m’ 143 $/ms ‘3,218 o

——Collectors @ 95 $/ml ● 3,21B o ;:

0. Costs using mlar  (conservation) system:
Tohyl  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196. [246.) 213. (264.] 289. (339.)

Total W~th  20% ITC.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183. (235.) 201. (253.) 276. (328.)

Total with full incentwes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167. (200.) 184. (218.) 260. (293.)

b. Costs using cossvenfsbnd  mfemnce  system . . . . . . . . 179. 212. 358.——installation-@  16 $/m*
—--Tronmwtation  @ 3 S/m*
——25”/. ‘overhead~nd  profit

5. %’4”  insulat+  Iteel  pipe . . . . . . . . . . . . . . . . . . . . . . . 125 f? $4.1

6. Storage [w!thout  plumbing) . . . . . . . . . . . . . . 200 kwh $2.05/kWh

7. Pump, controls, and heat exchanger . . . $650
—

TOTAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

513 0
410 0
650 0

30
30
10

2. 1985 Statipd
0. Costs using  solar (c0n8ewati0n) system:

(capitol related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operation & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill)  .:...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric ball) ............:.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentwei  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b Cosh usina  conventicmcd  mfemnce  system . . . . . . . .

116. (167.)
(9.)

3! (31.)
67. (67.)

223. [274.)
211. [263.)
194. (227.)

231.

116. [167.)
9. (9.)

69. (69.)
146. [146.)
340. (391.)
328. (380.)
311. (344.)

4s8.

116. (167.)
9. (9.)

23. (23.)
43. (43.)

196. (246.)
183. (235.)
167. (200.)

179.

$10,260 $60

C. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference system is SF-5)

Type Of incentives given
. i/2 in~talled  ~OlleCtO,  ~O$t ~s~vm~  ~eplaCed i“ 15 y,,.,  With  total replacement m 30 v

Levelized  co~t  of dor energy
or “c0n5ervati0n’  energ~

$/MMB~  pri~y  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
e/kwh  electiiciW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

No
incentives

6.42 (10.34) 5.45 [9.51)

7.56 [12.17) 6.41 (1 1.19)

Escalation  of conventoonol  energy costs

20% ITC
Full

incentive~ANNUAL ENERGY FLOWS
(Conventional reference system IS  SF-5)

Energy consumed~
by ref. syttem Wlor/conlewatiol’l (% of total]

J-
Net Elec~i~lfy  [~vght,~d]  (MWh/unit)  . . . . . . . . . . . . . . . . . . . 11.5 11.3 1.7

Fuel ~o”,um~  ~“,ite  OAMBtu/unit).......l  . . . . . . . . . . . . . . . . . . 205. 53. 74.1

TotOl  ~ne,gy  ,equi,emgnt  (bbi  cmde equw.)’  . . . . . . . . . . . . 71. 39. 45.4

Electricity sold to grid Pnnuol& [MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.

An””al  ~ak  ~l~tiiciw  demond (kW,  entire buiMing]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

4.17 [6.75)
4.91 (7.94)

—
constant  real Energy price Energy price

Levelizedprike  paid for conventional  energ~e energy prices escalotlon  I escalation II

$/MM8tu primqy  fuel. . . . . . . . . . . . . . . . . . 482 5.9P 11 15

e/kWh  electrici~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.67 7.05 1312



Table IV-13.-Albuquerque: Conventional System-Single Family House With Gas Heat and Hot Water and Gas-Powered Absorption A/C (IF-7)
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A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual Life
Component Size cost (incl  O&P) O&M  [yrs)

1. Gas furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 MBtuh 1 5 $  MBtuh $675 $0 15
2 Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3 Central absorption A/C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 850 $/ton 1,570 20 15
4 Gas water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal. 225 ea. 225 0 15

TOTAL FOR BUILDING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,895 $20

ANNUAL ENERGY FLOWS
[Conventional reference system is SF-7J

Energy COllSU# Backup canmmced  w/ Energy saved
by ref. system salar/conservation (% of total)

Net Electricity (bought-sold) (MWh/unit).  . . . . . . . . . . . . . . . . . . 8.0 8.0 0.
Fuel consumed onsite (MM5tu/unit)  . . . . . . . . . . . . . . . . . . . . . . . . . . 218. 218. 0.
Totol  energy requirement (bbl  crude equiv.p . . . . . . . . . . . . 65. 65. 0.

Electricity sold to grid annually (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual peak electricity demand (kW,  entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5

.:’1 ~

L-Jp-- J!
\

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

[Conventional reference system is SF-7)

Escalation of conventianccl  energy costs

Canstant real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. (138.) lb5. [180.) 233. (249.)
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. [138.) 165. (180.) 233. [249.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. (138.] 165. (180.) 233. (249.)

2. 1985 Startupd

(capital related cost.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. (50.) 35. (50.) 35. (50.)
(operation & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . . 3. (3.) 3. (3.) 3. (3.)
[fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47. (47.) 97. (97.) 143. (143.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. [37.) 53. (53.) 114. [1 14.)
Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. (138.) 187. (203.) 295. [310.)
Total with 20% IT.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. (138.) 187. (203.) 295. (310.)
Total with full incentive~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. (138.) 187. (203.) 295. (310.)

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-7)

Type of incentives given

Levelized  cost of salar  energy No Full
or ‘conservation’ energy’ incentive 20% ITC incentives

$/MMBtu  primary fuel...................................,.. N / A (N/A) N / A (N/A) N / A (N/A)
$/kWh  electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A IN/A) N / A IN/A) N / A fN/Al

Escalation of conventional energy costs

Constant real Energy price Energy price
Le.eiizedprire  paid for conventional energ~,e energy prices escalation I escalation II

$/MM6ti  primay  fuel....................................., 3.25 4.87 7.51
e/k Wh eltitiici~.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.82 5.73 8.84



Table IV-14,
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-Albuquerque: Solar Hot Water, Heating, and Cooling System— Single Family House Using Flat-plate  Collectors (1977 Prices);
Low-Temperature Thermal Storage; Building  Equipped With SF-7 Space-Conditioning

1 .  Gas f u r n a c e . .
2  D u c t w o r k
3. Absorption A/C.
4  Storciae  t a n k

A. ITEMIZED COST OF COMPONENTS

Unit Fir\t  cost Annual Life
Component Size cost [incl  O&P) O & M  (yrs)

45 MBtuh 1 5 $  MBtuh $660 $0 15
— — 425 0 30

I 85 tons 850 $/ton 1,570 20 15
. . , 200 kWh 2.05 $/kWh 410 0 30

5 Heat ;xchanger,  pump, ond controls —— 650 0 10
6 Insulated steel pipe ., 125 ft. 4.1 $/ft. o 30
7  F l a t  p l a t e  solar collectors. 45 m% 143 $/mJ .3218 0 30

——Collector cost @ 95 $/m’ .3218 0 15
——lnstallahon  @ 16 $/m’
——Tronsportotion  @ 3 $/ma

——Overhead and profit  equals  25 percent

TOTAL FOR BUILDING .,.,.., . . . . . . . . . . . . . . . . . . . . . . $13,729 $2000

, Installed cr?lkz!or  i-ust  dssumed  r e p l a c e d  In 1 5 yrs w,th  total  replacem?nf  m 1[} yr%

ANNUAL ENERGY FLOWS
(Conventional reference !y,tem IS  SF-7)

Energy consumed B a c k u p  consumed  W/ Energy  ~Oved
by ref. system salar/cansewcctiOn [% of total)

Net Electricity (baught-said) (MWh/unit).  . . . . . . . . . . . . . . . . . . &o B.O
Fuel consumed onsite  (MMBtu/unit)  . . . . . . . . . . . . . . . . . . . . . . . . . . 218. 42. 80°7
Total energy requirement [bbl crude  equiv.r  . . . . . . . . . . . . 65. 2B. 56.2

Electmctty  sold to grid annually (MWh,  entire kildiW)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual peak electr!clv  demand (kW, entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:

A ‘ - -’. 7 -..  ---

Oulslde
Heat Fxchanger

Hot Water
Storage Tank

Alr Condlt!onmg

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

(Conventional reference system it SF-7)

Escalation of conventional energy costs

Canstont real Energy price Energy price
energy prices escolotion  I escalation II

1. 1976 Startup
0. Costs using solar (conservation) sy$tem:

Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167. [219.) 1 B3. (235.) 228. (2B0.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154. (208.) 170. [224.) 215. (269.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138. (173.) 154. (189.) IW. (234.]

b. Costs  using  conventional reference system . . . . . . . . 122. 165. 233.
2. 1985  Startupd

a. Costs using  salar  (conservation) system:
(capital related casts) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117. (170.) 117. (170.) 117. (170.]
(operation 6 maintenance casts) . . . . . . . . . . . . . . . . . . . . . . . 3. (3.) 3. (3.) 3. [3.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. (9.) 19. (19.) 28. (28.)
[electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. [37.) 53. [53.] 114. (1 14.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167. (219.) 192. (2U.) 262. (314.)
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 154. [208.) 179. (233.) 249. (304.)
Totol  w i t h  full  i n c e n t i v e s  .  .  .  .  .  . 138. (173.) 163. (198.) 233. (268.)

b .  Cofts using  convent!onol r e f e r e n c e  system 122. 187. 295.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-7)

Type of incentives given

Levelized  cast of s&r energy Na FuII
ar ‘conservation’ energyc incentives 20% ITC mcentwes

$/MMBtu  primary fuel......, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.64 (9.21) 4.7B (8 48) 3.66 (6.05]
C/kWh  ~~trict~ . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.63 (10.83) 5.63 (99B) 431 (7 12)

Escolatlon  of conventional energy costs

Constant real Energy price Energy price
levehzed  price pad for conventional energ#’  ‘ energy prices escalation I escalation II

$/MhfL?tu  primaty  fuel. . . . . . . . . . . . 3 25” 4 8 7 751
t/k Wh elec?r]c(ty  . . . . . . . “.’ ~~' 3 8 2 5 7 3 8.84
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Table IV-1 5.—Albuquerque: Solar Hot Water, Heating, and Cooling System—Single Family House Using Flat-Plate Collectors
(Possible Future Price), Low-Temperature Thermal Storage; Building Equipped With SF-7 Space. Conditioning
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A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars) bc

(Convenfmnal  reference system is SF-7)
Unit First  cost Annual

Component
Life

Size cost (incl  O&P) (XIM (yrs)

1. Gas  furnace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 MEltuh 15 $ MBtuh $675 0 15
2. DucWoA............................................................,..  . . . . . . . . . . — — 425 0  30
3. Absorption a/c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 850 $/ton 1,570 $20 15
4. Storage tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 kWh 2.05 $/kWh 410 0 30
5. Heat exchanger, pump, and controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 500 0 10
6. Insulated steel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 ft. 4.1 $/f! 513 0 30
7. Flat plate \olar  cdl~tor\.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 m’ 86 $/m’ ‘ 1 935

—-Collector cost @ 50 $/m’
o 30

‘ 1 935 0 15
——ln$tollation  @ 16 $/m :

—-Tronsportotion  @ 3 $/m*
— o v e r h e a d  and profit = 25%

TOTAL....,....,..,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7,963 $20

. ‘ z installed collector cost assumed re~laced  m 15 yrs w!th total replacement m 30 YTS

ANNUAL ENERGY FLOWS
(Conventional reference system IS  SF.7)

.—
Energy consumed Backup consumed w, Energy saved

by ref system solorlconservatlon (“/. of total)

Net Electricity (bought-sold] (MWh, umt) 8.0 8 0 0
Fuel consumed o“sjte  (M MBtu/u”lt) 218 42. 80.7
Total  e n e r g y  req”ireme”t (bbl c r u d e  eq”iv )’ 65 28.—— 56.2

Electricity sold to gr}d onnually  (MWh,entlre  bulld,ng) 0
Annual  peak electrici~  demand (kW, entre  building ).. . . . . . . . . . . . . . .,, . , 3.5

Escalatmn  of conventmnal  ● nergy costs ——

Constant reel Energy price Energy price
energy price} escalation 1 escabatlon II

1 1976 Startup
a. Costs ullng solar (conservation) system.

Total with no tncentwes  . 137 (177 )
Total with 200/0  ITC ...,.:.

153. (193 ) 198
129

(238.)
(170 ) 145 (186.] 190

T o t a l  w!th f u l l  mcentlves 110
(231.)

(147 ) 126. (163.) 171 (208.)
b. Costs  using conventional reference system 122 164.

2 1985 Stortupd
233.

a. C0st5  using solar (conservation) system.
( c a p i t o l  r e l a t e d  c o s t s ) . . 87. [128.) B7. (128.) 87 (128.)
( o p e r a t i o n  &  mcuntenonce  c o s t s ) . . 3 (3 ) 3 (3 ) 3. [3.)
(fuel b i l l ) 9 (9)
(electrtc b i l l )

19. (19.) 28
37.

(28.)
(37.) 53 (53.) 114. (114 )

Total  with no incenfwes  . . . . . . . . . . . . . . . . . . . . . . . . 137 [177 ) lbl. [202.) 232 [272 )
Total with 20% IT..,......, . . . . . . . . . . . . . . . . . 129 (170.) 153. (195.) 224 (265 )
Totol  with full incentwes  . . . . . . . . . . . . . . . ., 110 (147 ) 135. (172 ) 205 [242.]

b Costs  using conventional reference system . . . . . . . . 122 187 295.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system IS  SF-7)

—

Type of Incentwes  given

Levelized  cost  of solar energy No Full
or ‘consewotion’  energy’ incenhves 20% ITC incentwes

$ /  MMBtu p r i m a r y  f u e l 361 (6 36) 3.05 [5.B8) 1.79
@fkWh  electnci~ 4.24

(4.30)
[7 48) 3.59 [6.93) 210 [5.06)

Escalation of conventional energy costs

Constant real Energy price Energy price
Levelizedpr!ce  paid  for conventional energ~  e energy prices escalation I escalation II

$’MM6fu prlmory fuel... . . . . . . . 3.25 4.87 7.51
t kWh electrici~...  . . . . 3 8 2 5.73 8 8 4
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Table IV.16.—Albuquerque: Conventional System— Insulated Single Family House With Gas Heat, Hot Water,
and Gas-Powered Absorption NC  (IF-7)
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A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c

(Conventional reference system is IF-71
Unit First cost

Component
Annual Life

Size cost (incl.  O&P) O & M  (yrd

1. Go* Iumoce . . . . ““ 31 MBtuh 15 $/MBtuh $465 0 15
2. Ductwork . . . . . . . . — 425 0 30
3. Central absorption of c

—
., . . 1,3 tons 850 $/ton 1,100 $20 15

4. Go% water heater .. .,.,.. . . . . . . . . . 40 gal. 225 ea. 225 0 15
5 Extra inwlation,  !tor~  doors and windows.. . . . . . . . . . . . . . . . — — 981 0 30

TOTAL FOR BUl~DING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S3,196 S20TOTAL  PER UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,196 S20

ANNUAL ENERGY FLOWS (Conventional reference  SyStern  is IF-7)

Energy consumed Backup  consumed W / Energy $CWWJ
by ref. system sOlar/cOnnwatiOn (% of total)

Net Electricity (bought+old]  (MWh/unit).....  . . . . . . . . . . . . . . 7.8 7.8 0
Fuel consumed on~ite  (MMBtu/unit).........,...,............ 169. 169. 0.
Total energy requwement  (bbl  crude  equiv.~  . . . . . . . . . . . . 54. 54. 0.

Electricity sold to grid Onnually (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual ~k electricity demand (kW, entire  building).. . . . . . . . . . . . 3.4

.———

Escalation of conventional energy costs

Ccmtont  red Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. (126.) 145. (161.) 206. (222.)
Total with 207. IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. (126.) 145. [161.) 206. [222.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. (126.] 145. (161.) 206. (222.)

2. 1985 startup~

(copital  reloted  costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34. (49.) 34. (49.) 34, (49.}
[operation & mointencmce  colts)  . . . . . . . . . . . . . . . . . . . . . . . 3. (3.) 3. (3.) 3. 13.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. [37.] 75. (75.) 111. [11 1.)
(efectric  billJ  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. [37.) 52. (52.) 112. (1  12.]
Total with no incentwes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. [126.) 163. [179.) 264). (276.)
Total with 207.  ITC . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. (126.) 163. (179.) 260. [276.)
Total with full incentives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. (126.) 163. (179.) 260. (276.)

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference ~ystem  is IF-~

Type of incentives given

Levelized  cost of solar energy No Full
or ‘conservatism’ emerg~ incentives 20% ITC incentive

$/MMBti  primary fuel............,..................,...... N / A [F4/A) N / A [N/A) N / A ( N / ~
@/kWh  e&tiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A [N/A) N / A (N/A]

—
Escalation of conventional energy costs

Constant real
—

Energy price Energy price
Levelizeci#ce  poid  for conventional energ#  t energy prices escalation I escalation II

$/AfM8tu  p“n?ary  fowl. . . . . . . . . . . . .. 3.37 4.97 7 7 9  —

a/k Wh ebctricity.....  . . . . . . ~ 3.96 5.84 9.17
—



Table IV-1 7.-Albuquerque: Solar Heat Engine Cogeneration System— Insulated Single Family House Using ORCS With Cooling Tower,
One-Axis Tracking Collector (Possible Future Design), Low. Temperature Thermal Storage; Building Equipped With IF-7 Space-Conditioning
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ITEMIZED COST OF COMPONENTS

Unit First cost Annual Life
Component Size cost [inCl. O&P) 06M (yrs.)

1 1 -axis E-W tracking collector.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 m’ 129 $/m’

{

. $2,970 0 3 0
2,970 0 15

——Collector @ 80 $/m’
——lnstollatlon  @ 20 $/m’
——Sh!pping  @ 3 $/m’
—.--overheod  ond profit @ 25%

2  H o t  w a t e r  s t o r a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 kWh 2 $/kWh 41Xl o 30
3. Fossil boder—cast  iron.. . . . . . . . . . . . . . . . . . . . 21.7 47 $/kW 1,000 0 15
4 Absorption a/c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons 850 $/ton 1,100 $20 10
5. Woter-to-arr  heot exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 10 $/ton 90 0 15
6 Insulated steel pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 ft 4.1 $/ft 513 0 30
7. tieot  ● xchanger, pumps  ond controls., . . . . . . . . . . . . . . . . . . . . . . . . . — — o 10
8. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
9 Extra mmdotion,  storm doors and windows......,........,,....  — — 981 0 30
10. Orgon,c turbine  (in~talled  with coohng  tower, controls, 4.3 kW 490$/kW 2,110 30 15

and high temperature heat exchanger, and generator).

TOTAL..,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13<059,0c30 $50

“ ‘, installed collector cost assumed replaced m t 5 yrs with total  replacement !n .30 yrs

ANNUAL ENERGY FLOWS (Conventional reference system  is IF-7)

Energy consumed 8ockup conwmad w/ Energy saved
by ref. system dzr/cOnsarvOtiOn (% of total]

Net Electricity (bought-sold) (MWh/unit).  . . . . . . . . . . . . . . . . . . 7.8 0. 100.0
Fuel consumad cmsite  (MMBtu/unit).  . . . . . . . . . . . . . . . . . . . . . . . . 169. 151. 10.8
Total e n e r g y  r e q u i r e m e n t  (bbl  crude equiv.~ . 54. 31. 42.2

Electricity sold to g,id  annually (MWh,entire  building) ..., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual peak electricity demand (kW,  entwe  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars) b’c

(Conventional reference system is IF-7)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup
a. Costs uxing  sokar (conservation) system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184. (249.) 206. (271.) 226. (291.)
Total  with 20% ITC........................,.,.......... 168. (236.) 191. (258.) 211. (278.)
Totol with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134. (192.) 156. (215.) 177. (235.)

b. Costs using conventional reference system . . . . . . . . I 10. 145. 206.
2. 1985 Stmtq#

0. Costs using solar (conservation) system:
(capital related casts.................................,.... 1 4 . (209.) 144. (209.) 144. (209.)
[operation & maintenance costs]  . . . . . . . . . . . . . . . . . . . . . . 7. (7,) 7. (7.) (7.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. (33.) 67. (67.) ;: (w.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.) (o.] o. (0.]
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184. (249.) 21:: [283.) 250. [315.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168. (236.) 203. (270.) 235. (302.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134. [192.] 168. (227.) 200. [259.)

b. Costs usihg conventional reference system . . . . . . . . 110. 163. 2150.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system IS  IF-7)

Type of incentives given

Levelizecl  cost of solar enargy No Full
or “conservation” energfl incentives 20% ITC incentives

$/MM6tu prima~  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.46 (19.53) 10.80 (18.1 1) 7.02 [13.39)
$/kWh  electrici~.....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.66  (22 .99 ) 12.71 (21.32) 8.27 (15.76)

Escalation of conventioncd  energy costs

Constant raal Energy price Energy price
Levelizedprice  paid for conventional enetg~’ energy prices escalation I escalation II

$/ht  MBhI  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .37 4.97 7.79
4/k Wh ektiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.96 5.84 9.17



Table IV-1 8.—Albuquerque: Solar Heat Engine Cogeneration System— Insulated Single Family House Using ORCS With Cooling Tower,
One-Axis Tracking Collector (Possible Future Design), High-Temperature Thermal Storage, Gas Backup;

Building Equipped With IF-7 Space-Conditioning
——— —. — -  , 1

I
- —  - - - - - -  .

I ~-
1

<
I .-

1 “4  - “ ~ ,---  -–––-1 . .

i— r-- \

.+ .

i ‘-::--’---------------------:-=-+54L–m

A. ITEMIZED COST OF COMPONENTS

Unit First  cost

Component

Annual Life
S,ze cost (incl  O&P) O&M  (y IS)

1. One axis E–W trocklmg  collector 46 m’ 129 $/m’ .$ ,2970 0 30
——Collector @ 80 S ml .  2 9 7 0 0 15
——ln$tollotion  @ 20$ mz
— S h i p p i n g  @ 3$/c-nz
——-overhead and profit 25”/.

2 High temperature oil stomge..  . . . . . . . . . . . . . . . . . . . . . . 80 kWh 19 $/kWh 1,520 0 30
3. Fossil bailer-cast mom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.7 kW 47 $/kW 1,000 0 15
4 Absorption a/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 tons 850 $/ton l,20i3 S20 10
5 Woter-to-air  heat exchange,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 kW 10 $/kW 90 0 15
6. Imulated  !teel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 ft 4.1 $/ft 513 0 30
7 Heat exchanger, pUnIp,  and ~onVols,,..  . . . . . . . . . . . . . . . . . . . . . . . . . . — — o 10
8, Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —. . . . . . . . . . . . . . . . . . — 425 0 30
9. Extra  Inwlation,  itor~dmr$  and ~i”dows  . . . . . . . . . . . . — — 981 0 30

10. Orgamc turbine (Instqlled  with coaling tower, controls 4.3 kW 490 $/kW 2,110 30 15
ond high temp heat .aXchonger,  and generatOr.

TOTAL FOR BUILDING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $14,279 $50
TOTAL PER UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $14,279 $50

-—
.  1, Installed  L~lle~fOr cOst  assumed replaced I!~  1‘I )r~ Wlfh IuLII  rPDlacemenf  n dU yrs

ANNUAL ENERGY FLOWS (Conventional reference System is IF-7)

Energy consumed Backup consumed w/ Energy saved
by ref. system 5alar/ccms8wati0n ( % of total)

Net Electricity (baught-dd)  (MWh/unit)..  . . . . . . . . . . . . . . . . . 7.8 1CX3.O
Fuel ccmzumed  onsite  @tMBtu/unit)........................,. 169. 8:: 50.3
Total energy requirement (bkd crude equiv.~  . . . . . . . . . . . . 54. 17. 67.8

Ekctricity  said to grid annually [MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual  peak electricity demand  (kW, entire buildiW)...........,.....,,,  ,,,  ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . ::
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B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b,c

(Conventional reference system IS  IF-7)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy pricef escalation I escalation II

1. 1976 Stortup
o. Costs using  salar  [conserwtian) system:

Total  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183. (255.) 196. (268.) 207. (279.)
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166. [240.) )78. (253.) 189. (264.)
Totccl  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . 125. (189.) 138. (202.) 149. (213.)

b. Costs using conventional reference system . . . . . . . . 110. 14.5. Zod.
2. 1985 Startupd

0. Costs using solar (conservation) system:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158. (230.) 158. (230.) 158. (230.)
[aperation  i% maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . . 7. P.) (7.) (7.)
(fuel  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. [18.) 3;: (37.) 5:: (55.)
[electric billl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. [0.) o. (0.) o. (0.)
Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183. (255.) 203. (275.] 221. (292.)
Total with 2070  IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166. (240.) 185. (259.) 203. (277.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125. [189.) IU. (209.) 162. (227.)

b. Costs using conventional reference system . . . . . . . . ? Jo. Id.?. 2CS0.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Canventioncd  reference system is IF-7)

—
Type of incentive given

Levelized  cost  of salar  energy No Full
or “conservation’ energ~ incentives 20% ITC mcentwes

$/MMBtcJ primary fuel.................,...........,........ 8.72 [13.58) 7.51 [12.55) 4.77 (9 12)
U/kWh  ek*iciw...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.26 [15.99) 8.84 (14.77] 562  (10 .74 )

Escalatmn  of conventional energy costs
—

Canstcmt  real Energy prnce Energy prfce
Levelizedprke  paid for conventional energ~  ‘ energy prlcet escalation I escalation II

$/MMBtu  pr imary fuel .  .  .  .  .  .  .  .  . 3:37 497 7.79
e / k  Wh ehsctrici~. 3 9 6 5 8 4 9. ?7



Table lV-19.—Albuquerque: Solar Heat Engine Cogeneration  System— Insulated Single Family House Using ORCS With Cooling Tower,
One-Axis, Tracking Collector (Possible Future Design), Battery Electrical and High”Temperature Thermal Storage, Gas Backup;

Building Equipped With IF.7 Space-Conditioning
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A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c

(Conventional reference system is IF-7)

Escokation  of conventional ● nergy costs

Unit Flr\t  co,t Annual Life
Component Size cost (incl.  O&P) O & M  (yrs)

1. One axis E-W tracking collector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
——Collector @ 80 $/m’
——installation @  20 $/mz

——Shipping @ 3 $/m*
——Ovesfsead  and profit = 25%

2. High temperature oil storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Fossil  boiler-cast iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,  Absorption A/C.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5. Water-to-air heat exchanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Insulated tteel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7. Heat exchanger, pumps,  and controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. DuCtio&........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Extra insulation, storm  doors  and windows . . . . . . . . . . . . . . . . . . . . .

10. Organic turbine (installed with cooling tower, controls,
and high temp. heat exchcmger  und generator.

11. Battery and space  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
12. Power conditioner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

46 ml 129 $/m’ .$2,970
.  2 .970

0 30
0 15

Constant real Energy price Energy price
energy prices escolotion  I escalation II

1. 1976 startup
0. Costs  using solar (conservation) system:

Total with N incentive$  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20°4 ITC.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs using conventional reference system . . . . . . . .
2. 1985 Stortupd

a. Costs umng  solor  [conservation) system:
(capital related casts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
{operotion  & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% ITC.....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Cosh using  conventional reference system . . . . . . . .

100 kWh
21.7 kw
1.4 tons
9 kW
125 ft.

—
—

17 $/kWh
47 $/kW
850 $/ton
10 $/kW
4.1 $/ft.

—

1,700
l,m
1,200

5;
500
425
981

2,110

0 30
0 15

20 10
0 15
0 30
0 10
0 30
0 30

30 15

207. (287.)
187. (270.)
141. (212.)

r 10.

221. (301.)
201. (284.)
155. (226.)

145.

234. (314.)
214. (297 )
168. (239.)

20d.

177. (257.)
9. [9.)

21. (21.)
o. (0.)

207. (287.)
187. (270.)
141. (212.]

110.

177. (257.]
9. 19.)

177. (257.)
9. (9.)

62. (62.)
o. (o.)

249. (329.]
229. (312.)
183. (254.)

2do.

—
—

4.3 kW
—

490 $/kW 42. (i2.j
o. (o.)

229. (309.)
209. (291.)

10 kWh
5 Kw

78 $/kWh
124 $/kW

780 6 10
6 30580

163. [234.)
Id.?.

TOTAL FOR BUILDING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $15,819 $62
TOTAL PER UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $15,819 $62

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is IF-7)

. ‘ I ms!alled  collector cost  assumed replaced In 15 yrs  wth total replacement In 30  Yrs Type of incentives given

Levelized  cost  of solar energy No Full
or ‘conservation’ energ~ incentives 20% ITC incentivesANNUAL ENERGY FLOWS (Conventional reference system is IF-7)

Energy  CCWWIWd Backup  conwmwd  w/ Energy saved
by ref. \ystem sOlcw/cOnsewatlOn [“/. of total)

$/MMBtu  primaty  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.83 (16.59) 9.37 (15.34) 6.04 (1 1.18)
C/kWh  el~tiici~......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.75 (19.52) 11.02 [18.05) 7.11 [13,16)

E~colation  of conventional energy costs

Constant real Energy  price Energy price
Levelkwlprice  pmd  for conventional energfle energy price! escolcction  I escalation II

$/hfhfBtu  primary  fuel..................,...............,... 3.37 4.97 Z79
VkWh  electricity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.96 5.84 9.17

Net Electricity (bought-sold] [MWh/unit)....  . . . . . . . . . . . . . . . 7.8 0. 100,0
Fuel consumed onsite (MMBtu/unit)..  . . . . . . . . . . . . . . . . . . . . . . . . 169. 95. 43.9
Total energy requirement [bbl  cru&  equiv.p . . . 54. 20. 63.7

Electricity sold to grid onnwlly  (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual peak electricity &mcmd  (kW, entire &iMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.



Table lV-20.—Albuquerque: Conventional Heat Engine Cogeneration System— Insulated Single Family House Using Stirling Engine
(Low Efficiency) Direct-Drive Heat pump, Gas Hot Water; Building  Equipped With IF-9 Space”Conditioning
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A. ITEMIZED COST OF COMPONENTS

—
1.
2
3
4
5.

6
7.
8

Unit First cost
Component

Annual L i fe
Size cost (inCl. O&P) O & M  (yra)

Heat Pump. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.30 tons 800 $/ton $1,040 $50 10
Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
Low temperature hot water  storogo...........,,  . . . . . . . . . . . . . . . . . . . . . 50 kWh 2 $/kW o 30
Fossil water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal 225 eo. ;E o 15
Stirling engine (q = 0.32]..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.2 kW 188 $/kW 1,3s0 100 10
——Eng!na  (less generotor)  @ 150 $/kW
——Overhead and profit  @ 25%
Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 kW 37 $/kW 204 0 10
Heat exchanger... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 33$ ea. 33 0 30
Extra msulat!on,  storm  doors and windows . . . . . . . . . . . . . . . . . . . . . . . — — 981 0 30

TOTA1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,358 $150

—

ANNUAL ENERGY FLOWS (Conventional reference System  is IF-7)
Energy consumed Backup consumed w/ Energy saved

by ref. system sOlar/consewotiOn (% of total)

Net  Electricity (bought-sold) (MWh/unit).....  . . . . . . . . . . . . . . 7.8 0. 1 0 0 . 0  —

Fuel com.mwck orisite  (MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . 169. 142. 16.1
Totol  enera~  requirement bbl  crucka  muiv.p . . . . . . . . . . . . 54. 30. 45.6

Electricity sold to grid  arwwaffy  (MWh,entire  kiMi~).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual peak electicifY  ~~~  IkW,  entire buildimg) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.

I), \~ ‘ Outsde
} Heat ExctB

at Pump
~———/  — -.

Stlrllng
Heat Engine

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Doksrs)b.c
(Conventional reference *ystem  ii IF-7)

Iangel

Escalation of conventioncd  energy costs

Constant real Emergy  price Energy price
energy prices escolaticm  I e3c01ati0n  II

1. 1976 Stortup
a. Costs using $OIOr  (ccmservotion)  system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113. (137.) 135. (158.) 154. (177.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111, (136.) 133. (157.) 152. (176.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107. (130.) 128. (151.) 147. [171.)

b. Costs using conventional mfemnce  system . . . . . . . . 110. 145. 206
2. 1985 stortup~

a. Costs using mlar  (ccmsewotion)  system:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64. [84.) 60. [84.] 60. (84.)
(operation & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . . 22. (22.) 22. (22.) 22. (22.)
[fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. (31.) 63. (63.) 93. [93.)
[electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (0.) o. (0.) o. (o.)
Total wItfI  no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113. (137.) 146. (170.) 176. (200.]
Total with 20”A ITC...,...............................,...... 111. (136.) 144. (168.) 174. (198.)
Total with full lncen!wes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107. (130.) 140. (163.) 170. (193.)

b. Costs  using conventional mfemnce  system . . . . . . . . 110. 163. 260.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system if IF-7J

Type of incentives given

Levelized  cost of $olar energy No Full
or ‘conservation’ energ# incentives 20% ITC incentives

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.63 [7.04) 4.45 (6.88) 4.02 (6.34)
$/kWh  ektiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.45 (8.28) 5.23 (8 09) 4.73 [7 46)

Escalation of conventional energy costs
—

COnstOnt  real Energy price Energy price
[e.elizedpnke  paid for conventional energ~  ‘ energy prices escolatlon  I escalation II

S/AtMBtu  PCImry  fowl. . . . . . . . . . . . . . . . . .. ‘—  —

———
3 3 7 4 . 9 7 7.79

~/kWh  ekdricify....  . . . . . . . . . . . . . . . . 3 9 6 5 8 4 9.17
- -



Table IV-21 .—Albuquerque: Conventional System— All Electric Single Family House Using Heat Pump Heating (SF-2)
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A. ITEMIZED COST OF COMPONENTS

Unit First  cost
Component

Annual Life
Size cost (incl.  O&P) 06M  (yrs)

1. Heat pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tom 800 $/ton $1,480 $50 10
2. Duc~o&.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Electric water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal 225 ea. 225 0 15

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,130 $50

ANNUAL ENERGY FLOWS (Conventional reference system is SF-2)

Energy consumed Backup consumed w/ Energy saved
by ref. system scJOr/cOnwwcctmn (“/. of total)

Net  E~~ici~  [baught-~)  [MWh/unit).....  . . . . . . . . . . . . . . 32.5 32.5 0.
Fuel consumed onsite (MMBtu/unit).  . . . . . . . . . . . . . . . . . . . . . . . . . o. 0. 0.
Total  energy requirement (bbl  crude ~ui..p  . 79. 79. 0.

Electricity Ad  to gtid annually (MWh,entire  bumming).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
Annual  peak electricity demand (kW, entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.6

-’=-..==
>

—

----
4-----J

Outsde

Heat Exchanger

-.
Compressor

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

[Conventional reference system if SF-2)

Escolotkn  of conventional energy cotts

Constant red Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup

Total with no incentive! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. (169.) 186. [199.) 310. [322.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. (169.) 186. (lW.) 310. [322.)
Total with full mcentwes  . . . . . . . . . . . . . . . . . . 156. (169.) 186. (lW.) 310. (322.)

2. 1985 Startupd

(capitol  related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. [44.) 32. (44.) 32. (44.]
(operation 4 maintenance ca~tx)  . . . . . . . . . . . . . . . . . . . . . 7. (7.) 7. (7.] 7 (7.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. (o.) o. (o.) o. (0.)
lelectrtc  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117. [1  17.) 164. (164.) 355. (355.)
Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. (169.) 203. (216.) 395. (407.)
Tatal  with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. (169.) 203. (216.) 395. (407.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. (169.) 203. [216.) 395. (407.]

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference ~ystem  is SF-2)

Type of incenhves  given

Levehzed  co!t of solar energy Na Full
or ‘conservation’ ener# incentives 20% ITC incentives

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A (N/A) N / A [N/A)
$/kWh  ehtiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N / A (N/A) N / A (N/A) N / A [N/A)

E~calation  af conventional energy costs

Canstont  real Energy pr(ce Energy price
levelizedprice  pwd  for conventional energ#’e energy prices escalation I escolcctian  II

$/MMBhI  primary fuel..................................,... 3.66 4.61 8.47
~/k Wh ekhri~.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97

●
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Table lV.22.—Albuquerque: Conventional System –All Electric Single Family House Using Improved Heat Pump Heating (High Price) (SF-2)
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A. ITEMIZED COST OF COMPONENTS B. LEVELIZED

UnlI First cott Annuol  L i f e
Component Size Co$t (incl.  O&P) O & M  (yrs)

1. Heat mm.....,..  . . . . 1.85 tons 1,440 $Ifon $2,660 $50 10

—
Compressor

II
I

0’
I

Ou[slde
Hea[ Exchanqer

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

[Conventional reference system is SF-2)

Escalation  of conventional energy costs

COn*tant  real Energy price Energy price
energy prices escalation I escalation II

2. Duct+it’. . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Electric water heater ..,,... 40 gal 225 W. 225 0 15 1. 1976 Startup

a. Costs using solar (conservation) system:

TOTAL., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,310 $50 Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toted with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b Cosh  using  conventicmd  reference syskm. . . . . . . .
2. 1985 Startupd

0. Costs using  solar (Con$ewotion)  system:
(capital related coats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operation & maintenance coats)  . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
[electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totol  with M incentwe~  . . . . . . . . . . . . . . . . . . .
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total wth  full incentives . . . . . . . . . . . . . . . .

b Costc  using conventmnol reference system....,...

162. (181.)
160. (180.]
155. (174.)

?s6.

188. (208.)
186. [206.]
182. (201.]

186.

295. [315.)
293. (313.)
289. [308.)

3?0.

53. [73.)53. p3.) 53. (73.)
(7.) (7.) 7. (7.j

:: (0.) ;: (0.) (0.)
101. (101.) 142. [142.) 32: (309.)
162. [181.) 203. (222.) 369. (389.)
160. [180.)
155. [174.)

156.

201. [221.)
196. (215.)

203.

367. (387.)
363. (382.)

395.

.——.—
ANNUAL ENERGY  FLOWS (Conventional reference system is SF-21.— -

Energy consumed Backup consumed w/ Energy saved
by ref. system solOr/conwwvatiOn (“ / 0 of total)

Net Electricity (bought-sold) (Mwh/UnitL..  . . . . . . . . . . . . . . . . 32.5 27.8 14.5
Fuel  conwnwd  on$ite  (MM8tu/unit).  . . . . . . . . . . . . . . . . . . . . . . . . . o. 0. 0.
Totol  energy requirement (bbl  crude  equw.p  . . . . . . . . . . . . 79. 68. 14.5

Electrlcl~  sold to grid annually  (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.
A n n u a l  p e a k  e l e c t r i c i t y  de~nd IkW, entire  bu i ld ing ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.6.— —

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-2)

Type of incentives given

Levelized  cost of solar energy No Full
or ‘conservation’ energ~ incentives 20% ITC incentives

$/MM8tu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.48 (8.77) 4.06 (8.42) 3.13 (7.25)
C/kWh electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.27 (10.32) 478 (9 91] 369 (8.54]

Escalation of conventional energy costs

Constant real Energy price Energy price
levelixedprke  paid  for conventional energ~  “ energy prices ● scalation I escalation II

$/MMBtu  primary fuel . . . . . . . . 3 6 6 847 -

&kWh  e&ctrkify...... . . . . . . . . . . . . . . . . . . .
4.61

431 5 4 2 9 9 7
. . . . .



Table IV-23.—Albuquerque: Conventional System— All Electric Single Family House Using Improved Heat Pump Heating (Low Price) (SF-2)

B
+t+t+H+  ‘-’””  “

MISC
* Elecmc

Load

Improved
, 1

— Eleclr,c Hw
HW b Loaa

I
* Heater .

~ = 0 8 5

A. ITEMIZED COST OF COMPONENTS

Component
Unit Fir\t  cost Annual Life

Size cost (incl,  O&P) O & M  (yrs]

1. Heot pump . . . . . . . . . . . . 1.85 tons 960  $/ton
2. DucWo&.....................................................,.........  . . . . . . . . . . . —

$1,780 S50 10
— 425 0 30

3. Electric water  heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal 225 ea. 225 0 15

TOTAL..,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S2,430  S50

ANNUAL ENERGY FLOWS
IConventioml  reference system i~ SF-2)

Energy consumed .ockup  consumed w/ Energy saved
by ref. system sOlar/cOnsewatiOn (% of totol)

Net Eldricity  (bought-told) (MWh/unit).  . . . . . . . . . . . . . . . . . . 32.5 27.8 14.5
Fuel corwumed  onsite  (MMBtu/unit)................,......... o. 0.
Total  energy  requirement (bbl crude  equiv.p.  . . . . . . . . . 79. 4: 14.5

Electricity sold to  grid annually [MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annuol  peak ebctncity derrmnd  (kW,  entire hiMiW].................................................................,  . . . . . . . . . 25°;

\ \—
.—----+\

N.—r_-Y-..
Heat Pump
Compresso[

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

(Conventional reference system is SF-2)

Escolotion  of conventional ene,gy costs

Constant real Energy price
energy prices escabticm I

1. 1976 Startup
0. Costs using solcw  (conservation] system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147. (lbO.) 173. (187.)
Totol with 20% ITC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146. (160.] 172. (186.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145. (159.) 172. (185.)

b. Cosh using con.enhbncd  rwference  system . . . . . . . . 157. 187.
2. 1985 Stortund.

a. Costs using 80br  (conservation) system:
(capital related casts, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(opemtion  & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . .
[fuel  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Totol  with 207.  ITC............,.............,...............
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs using conventional reference system . . . . . . . .

Energy price
● scabticm It

280. (294.)
279. (293.)
279. (292.)

310.

38. (52.) 38. (52.) 38. (52.)
7. P.) 7. (7.1
o. (0.)

(7.)
o. (o.) ::

101. (101.)
(o.)

142. (142.) 309.
147.

(309.)
(16.0.) 187. (201.) 354.

146. (160.) (368.)
187. (201.) 353.

145. (159.)
(367.)

186. (200.) 353.
157.

(366.)
204. 395.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional referenco  system is SF-2)

Type Of  incentives given

Levelizecl  cost of wbr  energy No Full
or ‘consewotion’  energ~ incentives 20% ITC incentives

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.15 (4.16) 1.04 (4.07J  .90 (3.78]
C/kWh  e&tici~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.35 (4.90) 1.23 (4.s0) 1.06 [4.45)

Escobtion of conventional energy costs

Constant real EnerIJy  price Energy  price
Le.elizedprire  paid for conventional eneW#’.* energy prices ● scakaticm I escabtion  II

$/Mhi8tu P“WV fwi...................................,.. 3.66 4.61 8.47
C/kWh  ekti2i~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97
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Table IV-24 .—Albuaueraue:  Solar Hot Water System— Single Family House Using Flat-Plate Collectors (1977 Prices);
Building Equipped With SF-2 Space-Conditioning

. .

El ,.,. -,

I

I

r-n
L.

I

--J
1
L_.

!

1
I J L-l

—

A. ITEMIZED COST OF COMPONENTS

Umt First  cost Annual Life

Component Size cost (inci.  O&P) 06M  (yrd

1  H e a t  p u m p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 800 $/tons $1,480 50 10
2 Ductmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 425 0 30

3 Hot water ~torage  with electric backup (including heat 100 gal SGs 355 0 30

exchanger).
4 Pumps and controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — $250 250 0 10

5 inwlated  steel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 ft $2.6/ft 195 0 30

6 Flat plate solar collWW.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 m’ 143 S/ma ● 715 15

——Collector cost @ 95 $/m* ● 71 5 : 30
——lnstallatlon  @76  $/m’
——TransportOttOn  @ S3/m
——Overheod  and profit= 25%

TOTAL . . . . . $4,135 $50

● V2  mstolled  collector cost  a~sumed replaced In 15 yrs.,  with  total replacement In 30 yrs.

ANNUAL ENERGY FLOWS
(Conventional reference system is SF-2)

Energy COtlWIWd Bockup  consumed  W/  Energy  saved
by ref. system wJor/cOnsewOtiOn (“/. of total)

Net Electricity (bought~pld]  (MWh/unit).........., . . . . . . . . 32.5 23.3 28.4
Fuel consumed  onsite  [AMBtu/unit).....,....,..,...,...,.... o. 0. 0.

Total energy requiremwt  (bbl  crude cquiv.p  . . . . . . . . . . . 79. 57. 28.4

Electricity sold to grid ~nnually  IMWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual peak electricity demand [kW,  entire hilding).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

‘-x Y- .
-—J - - Heat Pump

Sloraqe

Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b:C
(Conventional reference system is SF-2)

Escalation of conventional energy cotts

Constant real Energy price Energy price
energy prices cscakation  I escalation II

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

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147. [169.) 170. (191.) 26J. (283.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IU. (166.) 167. (188.) 258. (280.)
Total  with full incentive$  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140. (157.) 162. (179.) 254. (271.)

6. C05fc usihg  convenfkwnal  reference system . . . . . . . . 15Z 18Z 310.
2. 1985 Startupa

0. Costs using solar (consewotion) system:
(capital reloted  costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53. (74.) 53. (74.) 53. (74.)
[ofnwation  & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . . 7. (7.) (7.) (7,)
(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.) ;: (o.) :: (0.)
[electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87. (87.) 122. [122.) 2U. [264.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147. (169.) 182. (204.) 325. (346.)
Total with 20”/.  IT....................., . . . . . . . . . . . . . . . . 144. (166.) 179. (201.) 322. [343.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140. [157.) 175. (192.) 317. (334.)

b. Costs  using corwenttonal  mfemnce  system . . . . . . . . 75Z 204. 39.5.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference $ystem is SF-2)

Type of incentive given

Levelized  cost of solar  en.rgy No Full
or ‘consewation’  ● nergy’ incentives 20% ITC incentive!

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.30 (4.65) 1.94 (4.34) 1.47 (3 33)
$/kWh  eltitiici~..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.70 (5.471 2.28 [5.1 1) 1,73 (3.92)

E~ccdation of conventmnal  energy costs

Constant real Energy price Energy price
[evelizedprike  paid for conventional ener#’e energy prices escalation I escalation II

$/MAfLW  P“MWY fuel. . . . . . . . . . . . . . . . . . . . . . . . 3.66 461 8.47
t/k Wh ebctric,ty.  . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table IV.25.—Albuquerque:  Solar Hot Water and Heating System—Single family House Using Flat-Plate Collectors (1977 Prices),
Low-Temperature Thermal Storage; Building Equipped With SF.2 Space-Conditioning
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A. ITEMIZED COST OF COMPONENTS

Unit
Component

~i;;;t  ;09,  Agnu;l  ~;~,
Size cost

1. Heat pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Collectors and associated co~ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

——Collectors @ 95 $/m’
——lnstollation  @ 16 $/m’
——Transportation @ 3 $/m’
— 2 5 %  ovethead and profit

4. Y~”  insulated ~teel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5. Storage (without plumbing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Pump, controls, and heat exchanger........,  . . . . . . . . . . . . . . . . . . . .

1.85 tons 800 $/ton S1,480  $50 10
— — 425 0 30

25 m’ 143 $/mZ
● ),787 o 15
● 1,787 o 30

—
125 ft $;1 5i ; G

200 kWh $2.05/kwh 410 0 30
— $650 650 0 10

TOTAL......,,......,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7,052 $50

● ?4 installed collector cost assumed replaced in 15 yrs.,  with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS
(Conventional reference system is SF-21

Energy conwmed Backup conmcmed w/ Energy saved
by ref. system sOlar/cOnsewatiOn (% of total]

Net Electricity (bought-sold) (MWh/unit)..  . . . . . . . . . . . . . . . . . 32.5 20.5 37.0
Fuel consumed ontite  (MM8tu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . 0. 0.
Total energy requirement (bbl  crude equiv.r . . . . . . . . . . . . 79. 50. 37:

Electricity sold  to grid annually (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual peak electricity demand (kW,  entire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.6
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Heat Pump Storage

Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b’c
(Conventional reference system is SF-2)

Escalation of conventional energy costs

Constont  real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup
0. Costs using  solar (conmmvotion)  system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. [206.) 191. (226.) 273.
Total with 20% ITC.........................,.......,........ 163. (199.) 183.

(308.)
(219.)

Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
265.

152. (177.)
(301.)

172. (197.)
b. Costs using conventional reference system . . . . . . . .

254.
157.

(279.)

2. 1985 Stortupd
/87. 310.

0. Costs using solar (consemation)  syttem:
(capitol related cOst~).......................,........,....... 85. (121.) 85. (121.] 85.
(operation & maintenance co~ts)  . . . . . . . . . . . . . . . . . . . . . . 7. (7.)

(121.)
7. (7.)

(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.

0. (0.)
(7.)

o. (o.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o.
78. [78.)

(o.)
(109.) 237.

Total  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171. ::%.;
[237.)

;:: (237.) 329.
Total with 20% ITC.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163. 194.

(365.)
(230.) 321.

Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152. (177:)
(358.)

184. (208.)
b. Costs using  conventkwd  reference system.., . . . . .

311.
15Z

(335.)
204. 395.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference fy$tem  is SF-2)

Type of incentives given

Levelized  cost of solor energy No Full
or ‘conservation’ energfi incentive 20% ITC incentives

$/MMBtu primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.49 (7.48) 3.82 (6.91) 2.94
C/kWh  el~tiici~...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.29 (8.81)

[5.01)
4.50 (8.13) 3.46 (5.89)

Escolotion  of conventional energy costs

COn\tOnt  real Energy price Energy  price
levelizedp;ice  paid for con.entionol  energ~e energy prices escalation I escalation II

$/MMBhI  primary hi... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.66 4.61 8.47
~/k Wh ektiici~....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table IV-26.—Albuquerque: Solar Hot Water and Heating System— Single Family House Using Flat-Plate Collectors (1977 Prices);
Building Equipped With SF-2 Space-Conditioning
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)bc

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

Unit First  cost Annual Life
Compcment Size Coit (incl.  O&P) O & M  (yrs)

1  Heat  pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 800 $/ton $1,480 $50 10
2 Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3 Collectors and associated costs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 m’ 143 $/m’ .2145 0 30

——Collector! @ 95 $/m’ “ 2 145 0 15
——lnstollatlon  @ 16 $/m’
——Transportation @ 3 $/m’
——25”4  overhead ond profit

4. 1. Insulated  steel pipe . . . . . . . . . . . . . . . . . . . . . 125 ft 4.1 $/ft 513 0 30
5 Storage (w}thout  plumbing) . . . . . . . . . . . . . . . . . . . . . . . . . 200 kwh  205 $/kWh 410 0 30
6 Pumps, controls, and heat exchanger — 650 650 0 10

Escalation of conventional energy costs

Constont  real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Stortup
a. Costs using solar (conservation) system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172. (212.) 191. (231.) 268. (308.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163. (204.) 182. (223.) 259. (300.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143. (179.] 162. (197.) 239. (275.)

b. Cosh using convenPiond  mfemnce  system . . . . . . . . 156. 186. 310.
2. 1985  Startupd

0.  Cotts  using solor (consewation)  syttem:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92. (132.) 92. [132.) 92. (132.)
(operation & maintenance costs) . . . . . . . . . . . . . . . . . . . . . . . 7. (7.) 7. [7.) 7. (7.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. [0.) o. (o.) o. [0.)
[electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73. [73.) 103. (103.) 222. (222.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172. (212.) 202. (241.) 322. (361.)
Total with 20% ITC....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163. [204.) 193. (234.) 313. (354.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143. (179.) 172. (208.) 292. (328.)

b. Costs using conventional mfemnce  system . . . . . . . . !56. 203. 395.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system i! SF.2)

Type of incentives  given

Levelized  cost of solar ene,gy
or ‘consewation’  energyc

No Full
incentives 20% ITC IncentwesANNUAL ENERGY FLOWS

(Conventional reference system IS  SF-2)
$/MMBtu  primary fuel.............., . . . . . . . . . . . . . . . . . . . . . . . 4.52 (7.53) 3.83 (6.94) 2.27 (4 99)
~/kWh  electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.32 (8.86) 4.51 (8.17) 268 [5.88)Energy consumed Backup contumed  w/ Energy $oved

by ref. wstem ~OlOr/cOn*ewatiOn (7.  of total) Escalation of conventional energy cost~ —
Net Electricity (bough~.told)  (MWh/unit)..  . . . . . . . . . . . . . . . . . 32.5 19.0 41.4
Fuel consumed onsita  (MMBtu/unit).  . . . . . . . . . . . . . . . . . . . . . . . 0. 0.
Total energy requirem~nt  (bbl  crude equiv.)’ . . 7:: 47. 41.4

Electricity ~old  to gr!d annually  IMWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual  peak electricity demand  (kW,  entire &ilding).......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.6

Constant real Energy price Energy price
Levelizedprice  pmd  for conventional energ~  ● energy prices escalation I escolatlon  II

$/MM8Pu  primo~  fuel. . . . . . 3 6 6 461 8 4 7
ejkwh  electricity... ““ 431 5 4 2 9.97



Table IV.27.—Albuquerque: Solar Hot Water and Heating System —Single Family House Using Flat”Plate Collectors (1977 Prices),
Low-Temperature Thermal Storage; Building Equipped With SF-2 Space-Conditioning

r t

I J

C2 . -, T_i

A. ITEMIZED COST OF COMPONENTS

Unit First  cost Annual Life
Component Size cost (id O&p) 06M [yra)

1. Heat pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 toni- 800 $/ton $1,480 $50 10
2. DucWo&...................................,..........,................  . . . . . . . . . . . — 425 0 30
3. CcJbctorz  ond czswcioted  costs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

—
45 m’ 143 $/m* ‘3,21 7 0 15

——Collector @ 95 $/m* ● 3,217 o 30
—hwtollation  @ 16 $/ms
—Tronsportotion  @ 3 $/mz
——25% overhead ond profit

4. Insulated steel  pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 ft $4.1 513 0 30
5. Storage (without plumbing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 kWh $2.05/kWh 410 0 30
6. Pump, controls, and heat exchanger.....,.................,.........  — $650 650 0 10

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9,912 $50

● % installed cdlectw  cost  assumed replaced in 15 yrs.,  with total  replacement in 30 yr~

ANNUAL ENERGY FLOWS
(Conventional reference system is SF-2)

Energy  COIMUMed BCZCkUP  c~sumed./  Energy  XJV06
by ref. system sOkar/cOn~weticin (% of tOtoiJ

Net Electricity (bought-+  (MW%/unit),,.........,  . . . . . . . 32.5 16.8 48.4
Fuel consumed orwite  (MM8tu/unit]...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Total energy requirement (bbl  crude  equiv.r . . . . . . . . . . . .

0.
79. 41. 48.4

Electricity dd to grid annwlty  (MWh,entire  buiMiW).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annwl  peak  electricity demand  (kW, ● ntire hiMiW).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25:

-’———f —-J -- - - -
Heat Pump
Compressor

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

(Conventional reference system it SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices ezcolotti  I escobtion  II

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

Total  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188. (237.) 205. (254.} 274.
Totol with 20% ITC............  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176. (226.)

(323.)
193. (243.) 262.

Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159. (191.)
(313.]

176. (208.) 245.
b. Cosh usihg  conventiwml  reference system . . . . . . . . 157,

(277.)
187.

2. 1985 Startupd
310.

0. Costa using  zdor  (conservation) system:
(capitol rebted  costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115. (164.) 115. (164.) 115.
[operation & rnointenance  costs) . . . . . . . . . . . . . . . . . . . . . [7.)

(164.)
7. (7.) 7.

(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :: (o.)
(7.)

o. (0.) o.
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. [66.) 92.

[0.)
(92.] 200.

Total with no  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188. (237.)
(200.)

215. (263.) 322.
Total with 20% ITC......................................,... 176. (226.)

(371.)
202. [253.) 310.

Totol  with fut!  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159. (191.)
(361.)

186. [217.) 293.
b. Cosh using  conventional mkrence system . . . . . . . . 157.

[325.)
204. 395.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-2)

Type of incentives given

Levelized  cost  of solar energy No Full
of ‘conservoticm’  energ~ mcentivet 20% ITC i~entives

$/MM6ti  Primy fad............................,........ 5.35 (8.52) 4.54 (7.82) 3.48 [5.52]
~/k#h  ektici~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 .30 (10.02) 5.35 (9.21) 4.W (6. XI)

Ezcabicm  of corwentionol  energy cozts

Constant mol EnersIy price Energy  price
Levehzedpie  paid  for corlvewfiorml  ewW~.* energy prices escabtion  I ● scobtion H

$/’MM6hI  primcwy tail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.66 4.61 8.47
~/kWh  ektii~.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table IV-28.—A[buquerque: 100-percent” Solar Hot Water  and Heating SyStem— Single Family House Using Flat. Plate Collectors
Community Seasonal Low. Temperature Thermal Storage; Building Equipped With SF-2 Space-Conditioning

D
k+ ,,+ . .,, (
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A. ITEMIZED COST OF COMPONENTS

Unit First cost
Component

Annual Life
Size cost (incl.  O&P) O & M  (yl,.)

1. Fan coil unit . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.2 kW 13 $/kW $170 0 15
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Central  dectric  a/c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 430 $/ton 796 $30 10
4. Hot water  tank w/heat exchange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 gal 225$ 225 0 15
5. Collector and as~~iated  costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35ms 143 $/m’ ‘ 2500 0 15

——Collectors @ 95 $/m’ ‘ 2500 0 30
—--  Irmtallotion  @  16 $/ms
——lronsportation  @  3 $/mm’
——25”/i  overhead and ~,ofit

6. Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 0 15
7. 1. inmhted  steel  piP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 ft $4.1/ft 410 0 30
8. Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,000 kWh 0.5 $/kWh 6,000 0 30
9 Distribution system  [including BTLJ ~ter)  . . . . . . . . . . . . . . . . . . . . . . . . . — — 3,000 90 30

TOTAL FOR BUILDING  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $16,126 $120
TOTAL PER UNIT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $16,126 $120

- 1, installed col lector COSI  a=wmed  replac ed in 15 yrs  w~!h  !OMI  repl.+cement  ,n .30  ~rs

ANNUAL ENERGY FLOWS
(Conventional reference system is SF-2)

Energy consumed Backup consumed w/ Energy $CJVed
by mf. system sc4ar/cOnsewOtiOn (% of total)

Net  Elec~i~  (bought, sold) (MWh/unit).....  . . . . . . . . . . . . . . 32.5 11.3 65.4
Ftml  consumed onsite  (&tMDtu/unit)..  . . . . . . . . . . . . . . . . . . . . . . . . o. 0.
TOtal  eIWWy  mquirem@t  (~ crude  equiv.p  . . . . . . . . . . . . 79. 2:: 65.4

Electricity sokd to @d  WIJI~  (MWh,entire  biHiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annwl  -k .Iectricih  -d lkW, entire buildincd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5:

1977 Prices),

. . - 1 k
-1 --- -— — — — --i ‘----’

..

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

(Conventional reference system it SF-2)

Escalation of conventional energy cosh

Constant reel Energy prico Energy  prico
energy prices exolation  I escalation II

1. 1976 Startup
a. Costs using solor (comervoticm)  syatem:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216. (286.) 229. [298.) 279. (349.)
Totol with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194. (267.) 206. (279.) 257. [329.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164. (203.) 177. (215.) 227.

b. Costs using  ccmvenfionolmfemoc
(266.)

e $ysbll.  . . . . . . . ISZ 187. 310.
2. 1985 Stccrt#

a. Costs using  solar (conwmvoticml  system:
[capitol  rebted coshl..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151. (220.) 151. (220.) 151. {220.)
(owrdon  & rnointenance  cosh)  . . . . . . . . . . . . . . . . . . . . . . . 18. (18.) 18. (18.) 18. (18.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (0.) [0.) o. (o.)
(electric bi~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (48.] 6!; (67.) 146. (146.)
Total  with I-10 incontivm  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:: (286.) 236. [305.) 314. [384.)
Total with 20”A IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194. (267.) 213. (286.) 292. (364.)
Totol with full incontivw  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164. [203.) 184. (222.) 262. (301.)

b. Costs using  concenfic+d  dwence  system . . . . . . . . 15Z 204. 395.

C EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventicmol  r.ferenco  system is SF-2)

Type of incentives given

Levelizod  cost of tolor energy No Full
or ‘Colmervation’  enWg~ incentives 20% ITC incentives

$/MMBtcJ  primoI-Y  fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18 [9.51) 5.10 (8.59) 3.68 (5.52)
C/kWh  eWi~...........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.27 (1 1.19) 6.00 (10.10) 4.33 (6.49)

Escolatiw!  of conventional energy costi

Cormtont  red Energy price Energy price
Lowfizedprice  poid  & conventional em_g# energy price~ escalation I escalation II

$/AfMsfufXiw  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6d 4.6J 8.47
t/kWh Aced+-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table IV-29.—Albuquerque: 100-Percent Solar Hot Water and Heating System— Single Family House Using Flat”Plate Collectors
(Possible Future Price), Community Seasonal Storage; Building Equipped With SF-2 Space-Conditioning
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DMrlcl  Heating
PipesL-EEL-I c1

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

(Canve.tional  reference system is SF-2]
A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual Life
Companent Size cost (incl.  O&P) O&M  (yrs)

1. Fan  coil unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.2 kW 13 $/kW $170 0 15
2. DucWA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Control electric o/c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 430 $/ton 796 $30 10
4. Hot water tank w/heat exch.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 g. 225 $/ton 225 0 15
5. Collectors and associated costs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 m’ 86 $/m2 .1 720 0 15

—Collectors @ 50 $/m’ .1 72C o 30
—Instal lat ion @ 16 $/m*
—Transportation @ 3 $/mx
—25% overhead and profit

& Cantids..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 100 0 15
7. 1 “ insulated Oed  pipd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 ft $4;/ft 410 0 30
8. Starage (aquifer Wfi)......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,CO0  kWh 0.1 $/kW 1,700 0 30
9. Distributiact  piping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 3,00il 90 30

Escalation of canventianal energy costs

Constant real Energy price Energy price
energy prices escalation I escalation II

1. 1976 Startup
a. Castt using  wlar  (conservation) system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tatol with 207.  it...............................,......
Total with full incentis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs using conventicmal  mfemnce  system . . . . . . . .
2. 1985 Startup d

a. Casts using  sakar  (conservation) system:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(aperatian  & maintenance costs)  . . . . . . . . . . . . . . . . . . . . . . .
(fuel bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tatal  with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tatol with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

178. (224.) 229. (274.)
165. [212.) 216. (263.)
148. (175.) 199. [226.)

187. 310.

166. (21 1.)
153. (200.)
136. (163.)

157.

100. (146.)
18. [18.)

o. (o.)
48. [48.)

166. (21 1.)
153. (200.)
136. (163.)

100. (146.) 100. (146.)
18. (18.) 18. [18.)

o. [0.] o. (0.)
67. (67.) 146. [146.)

185. (231.) 264. (3C9.)
172. (219.) 251. (298.)
155. (182.) 233. [261 .)

TOTAl  FOR BUILDING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10,266 $120
TOTAL PER UNIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10,266 $120

b. Costs using canventiancd  mfemnce  system . . . . . . . . 157. 204. 3 9 5 .

C. EFFECTIVE COST OF ENERGY TO CONSUMER
. ) I installed collector cost assumed re~laced m 15 yrs  wfth  total  replacement m 30 yrs (Cacwentiaccal  reference system is SF-2)

Type af incantivcs  given

Levdized  cost of salar energy No Full
or ‘conservation’ energ~ incentives 20% ITC incentives

$/MM8tu  primary fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.75 (5.931 3.13 (5.39) 2.30 [3.61)
U/kWh  ektiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.42 (6.98) 3.68 (6.35) 2.71 (4.25)

.
Escakotian af conventional energy costs

ANNUAL ENERGY FLOWS
(Canventianal  reference system is SF-2)

Erwgy  consumed B a c k u p  COMmWd  W/ hqy ~VOd

by ref. ~ystem mlor/cansewatian (% af totol)

Net Electricity (baught+akcf)  (MWh/unit).  . . . . . . . . . . . . . . . . . . 32.5 11.3 65.4
Fuel cansumed  atwite  (MMBtu/unit]...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Total energy requirement (bbl  crude equiv.)’  . . . . . . . . . . . . 79. 2:: 65.4

Electricity sold  ta grid annually IMWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.
Annual peak electricity d.mand  (kW, entire kiHiW)........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.2

Constant real Energy price Energy price
Levelizedmte  poid fin co.ventianal  erwrg#’9 energy prices escalation I escalation II

$/MM8tu ~“nqv fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.66 4.61 8.47
@/kWh  ektiki~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table IV-30. -Albuaueraue:  Solar photovoltaic  System— Single Family House Using Flat-Plate Air-Cooled Silicon Arrays
($0.50Matt);  Building Equipped With SF-2 Space-Conditioning
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A. ITEMIZED COST OF COMPONENTS

Unit First  cost
Component Size

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

1. Heot  pump. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 800 $/ton $1,480 $50 10
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . .:.,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Electric hot water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal $225 ea. 225 0 15
4. Air-cooled silicon PV (~ $/kw)  [7= O. 12) . . . . . . . . . . . . . . . . . . . . . . 118 m 1 88 $/m’ “5,190 o 30

— S i l i c o n  orrcsy @  @ $/m~ “5,190 o 15
— S h i p p i n g  @ 2 $/m*
——lnjtallation-  @ 8 $/mz
— 2 5 %  Ovedmad ~“d profit

5. Power conditioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Liohtnimg  protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 kW 106 1,510 15 30
— — 300 0 30

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $14,320 $65

● % installed collector co~t  as~umed  rap~aced  in 15 yrs.,  with total replacement m 30 yrs.

ANNUAL ENERGY FLOWS
(Conventional reference system it SF-2)

Energy consumed Bockup  COllWWWd  ./  EnewY SOVOd
by ref. system sOlOr/conwwatim (7.  of total)

Net  El=trici~  (bught.~)  (MWh/unit),  . . . . . . . . . . . . . . . . . . 32.5 4.7 85.6
Fuel consumed  onsite  (MMBtu/cmit)..  . . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Total energy requirement [bbl crude  equiv.r . . . . . . . . . . . . 79. 11. 85:

Electricity sold to grid annually (MWhrentire building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.3
Annual ~k electricity d.nsond (kW, entire kiMiW).....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.5

- -–- — .—

L–. — .  .

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

(Conventional r.ference  system it SF-2)

Escalation of conventional energy costs

Constant red Energy  pfiCO Energy price
energy fsric8s escalation I escakcction  II

1. 1976 Startup
cr. Costs using sdor (ccwwewaticm)  system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215. (284.) 229. (297.)
Total  with 20% ITC.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196. (267.) 209. [280.)
Total  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170. (21 1.) 183. (225.)

b. Cosh usi~  convonticwxd  mbmnce system . . . . . . . . 157. 187.
2. 1985 Stortupd

a. Costs using  solar (comewation)  system:
(capitol rekoted  Cash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154. [223.] 154. [223.)
(operation & mointenarsce  costs) . . . . . . . . . . . . . . . . . . . . . . . 10. (10.) 10. [10.)
(fuel  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.) o. (o.)
(electric bil~...........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51. (51.) 72. p2.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215. [2B4.) 236. [304.)
Total W,th  20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196. (267.) 217. [288.)
Total with full irscerstivos  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170. (21  1.) 191. [232.)

b. Costs usihg  ccwrventismalmti  nce system . . . . . . . . /57. 204.

~ EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference system is SF-2)

283. (351.)
263. (334.)
238. (279.)

310.

154. (223.)
10. (lo.)
o. (o.)

156. [156.)
320. [389.)
301. (372.)
275. (316.)

395.

Type of incentives given

Levelized  cost of solar energy No Full
or ‘conservation’ merg~ incentives 20% ITC incentives

$/MMBtu  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.55 (7.05) 3.83 (6.44) 2.89 [4.40)
C/kWh  AticiN.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.36 (8.301 4.51 (7.58} 3.40 (5.18)

Escalation of conventional energy costs

COnstOnt  real Energy price Energy price
Levdizedpnke  paid k conventioncd  energ~ energy prices escolatlon  I escalation II

$/MAfBtsI  M“mary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . 3.66 4.61 8.47
t/kWh  A&i+ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table IV-31 .—Albuquerque: Solar Photovoltaic  System—Single Family House Using Flat-Plate Air-Cooled Thin”Film Arrays
($0.10/Watt); Building Equipped With SF-2 Space-Conditioning

r 1 t 1
Grid MIX

Eleclr, uly Etec!r,c
Load

Pmwr
Photovoltalc (,onmllonmy

Array n 095

T,,ro,rw

Eieal)ng
Heal ,,,

P“rnfl 1111[2 COOlln~
Load

Water 1supply tiw *
Hw

Heater
Load

? n 75
1 I

A. ITEMIZED COST OF COMPONENTS

Unit First cost
Camfsanent

Annwl  L i fe
Size Co$t (incl.  O&P) O & M  (yrs)

1. Heat  Wmp...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tans WOWtm $1,480 $50
2. DWWo&......................................,.,...........,.......,......  . . . . . . . — 425

$22Yea.
o ;:

3. Electric hat water hooter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal 225 0 15
4. Thin film madule  (q =0.094) thin film @  100 $/lkW.  . . . . . . . . 106 m’ 25 $/ms ● 1,330 0 30

—Thin film @ 10 $/mi ‘1 ,330 0
—Instalbtion  @ 8 $/m

15

— S h i p p i n g  @  2 $/mi
—25% overhead and profit

5. Power cditiWiW.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kW 40 $/kW 400 4 30
6. Lightning Ptim.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 300 0 30

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5,490 $54

● % installed Aectc.f  cost oswmed replaced in 15 yrs.,  with total refdacemm t in 30 yrs.

ANNUAL ENERGY FLOWS
(Canventianal rcfermc e system is SF-2)

Energy COllWllOd B a c k u p  COflWIClOd  W/ Energy  SOVOd
by rd.  Sy$tWl sabr/ccmsemOtion (% of totol)

Net Electricity (baught+ald)  [MWh/unit),.  . . . . . . . . . . . . . . . . . 32.5 13.0 59.9
Fuel consumed ansite  [MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o.
Totol  energy mquirwnent  (bbl  crude  ~uiv.p  . . . . . . . . . . . . 79. 3:: 59:

Compressor

B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (DaUars)b’c
(Cocwmtbnal  referenc ● system is SF-2)

Escalatim of canventianal energy costs

Cmstont  real Energy @CO Energy fXiCt
energy prices escalation I ● Scabtim II

1. 1976 Startup
0. Costs using  sabr  (ccmsecvation)  system:

Total with M incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. (169.) 160. [1B7.) 232. (259.)
Total with 20% ITC....................................,..... 137. [165.) 154. (182.) 226. (255.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129. [149.) 147. (167.) 219.

b. Cosh using ~vmhbnaJmAence
(239.]

System . . . . . . . .
2. 1985 Startupd

157. 187. 310.

a. Colts using  sabr  (cmservatian) system:

(capital related casts) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. (93.) 66.
(opemtim  & maintenance costs]  . . . . . . . . . . . . . . . . . . . . . . . 8.

(93.) 66. (93.)
(8.) 8. (8.) 8.

(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.)
(8.)

(o.)
[electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. [68.) 9::

(0.)
(96.) 2::

Total with no incentive$  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. (169.)
(208.)

170. (197.) 282. (309.)
Total with 20% IT.......................,.............. 137. (165.) 164. (192.) 276. [305.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129. [149.) 157. (177.) 269.

b. Cosh using cmvmficmal  mfemsm
[289.)

system . . . . . . . . 157. 20.4. 395.

C. EFFECTWE COST OF ENERGY TO CONSIJMER
(Cmventi.mal  reference system is SF-2)

Type of itwentivos  given

Lstvelized  cost  of sabr  energy Na Full
or ‘comewatim’  energ~ incentives 20%  ITC incentives

S/MMBm  primary fowl...............................,...,, 1.77 (3.20) 1.48 [2.96) 1.11
C/kWh  ekticiw........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.08

(2.16)
(3.771 1.75 (3.48) 1.31 (2.54)

Escalation of cm.entimccl  ~ casts

Cmstant  real Energy price Energy  price
L@velized*  paid b cmvenfional  eneq#’” energy Pfices exalatim  I escabtim  II

Electricity Ad ta  grid annually (MWh,entire  biMiW].........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.1
Annual  -k electricity demand (kW, entire kiMiW)..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.1

$/AiAf8hs  primacy fssd...........  . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6d 4.61 8.47
$/k Wl &tii~..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31 5.42 9.97



Table lV-32.—Albuquerque: Solar Photovoltaic  Cogeneration System —Single Family House Using One-Axis Concentrator
With Si Cells ($151Cells), Multitank Low-Temperature Thermal Storage; Building Equipped With SF-2 Space-Conditioning
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A. ITEMIZED COST OF COMPONENTS

Unit First cost
Component

Annual L i f e
Size cost (incl.  O&P) OdIM (yrd

1. Electric heat pump.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.85 tons 800 S/ton $1,480 $50 10
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Muhitank  electric hot water and storage . . . . . . . . . . . . . . . . . . . . . . . 200 kWh 3 $/kWh 600 0 30
A. Insulated ~teel  ppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 ft 4.1 $/ft $513 0 30
5. l-axis trockmg  ~ilicon module (cells cost $15,000/kW) 74 m’ 293 S/m* ● 1O,84O o 30

[7J=0.OW
——Tracking collectOr  @ 130 $/m~ ● 10,840 0 15
——silicon  concentrator cells  @ 62  $/m*

—-Shipping @ 2 $/m*
——installation @ 40 $/m;

—Overhead and profit @ 25%
6 Pump~, controls and hat exchanger and miscollcmeous — — 500 0 10

equipment.
7 Thermol  only collector area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 m’ 215 $/mz .1  935 0 30

.1 935 0 15
8. Power conditioning . . . . . . . . . .  . . . . . . . 7 kW 222 $/kW 1,550 16 30
9. L!ghtning  protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 300 0 30

TOTAL....., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30,918 $66

● % installed collector cost  astumed  replaced in 15 yrs.,  with totol  replacement in 30 Yrs.

ANNUAL ENERGY FLOWS
(Conventional reference ,y,tem  is SF-2)

Energy COllSUmed 8ockup cocwmecl  w /  E~rgy  WVed
by ref. svstem sO&r/cOnsOwotti [% of total)

Net Electricity (bought-sokf)  (MWh/unit)...........,  . . . . . . . 32.5 2.4 92.7
Fuel consumed onsite (MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Totol  energy requirement (bbl  crude equiv.~  . . . . . . . . . . . . 7:; & 92.7

Electricity mid  to grid annuoily (MWh,entire  kitiing).......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.7
Annual  peak electriciw  demand (kW. antim  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.6
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..~-’ Compressor

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

[Ccmve.tiocscd  ref- e system is SF-2)

“(‘.- . ..=

B. LEVELIZED

Escobtion of COWWtiOIWl  -y cosh

Constant NOI Energy price Energy price
● nofUY prices ascobtion  I escalation II

1. 1976 .hwtuP
0. Costs using solar [consemotiosd  system:

Total with ISO  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362. (508.) 369. (515.) 395. (542.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316. (469.) 322. (475.) 349. [502.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255. (337.) 261. (344.) 288. (371.]

b. Cosh using ccuwntiomd  refvmnca  syaIwm....... 157. 187. 310.
2. 1985 StOrhSPd

a. Costs using sobr (conservation) system:
(copital  *M costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327. [473.) 327. (473.) 327. [473.)
(operation 6 maintenance cosh)  . . . . . . . . . . . . . . . . . . . . . . . 10. (10.) 10. [10.) 10. (10.)
(fwl  bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.) (0.) o. (o.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. (25.) 3:: (36.) 77. (77.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362. [508.) 372. [519.) 414. (560.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316. (469.) 326. [479.) (521.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255. [337.) 265. (348.) :E: (389.)

b. Costs using conventicmol  reference system . . . . . . . . 157. 204. 395.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Convention reference system is SF-2)

TYW of incentives given

Levelixed  cost of sob ● nergy No Full
or ‘conservation’ es’lergf incentives 20% ITC incentives

$/MMBtu  p+mcsry  fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.04 (14.98) 8.47 (13.65) 6.41 (9,20)
$/kWh  ~tici~.........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.81 (17.64) 9.97 [16.06) 755  (10 .83 )

Escabticm  of conventional energy coth

Constant red Energy price Energy price
Levehzedprice  paid for conventional eneq~’ energy prlce~ escalotlon  I esccdotion II

S/MMBfCI  pimty  fowl. . . . . . . . . . . . . . . . . . . . . . 3.66 4.61 8.47
~/k Wh ebctntiity.....  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3/ 5.42 9.97
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Table IV.33.—Albuquerque: Conventional System— Insulated Single Family All Electric House With Heat Pump Heating (IF-2)
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A. ITEMIZED COST OF COMPONENTS

Unit First  cost
Component

A n n u a l  Life
Size cost (incl.  O&P) o&M [yrs)

1. Heat pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons Soo $/ton $1,040 $50 10
2. DvcWo&.......:................................,......................  . . . . . . . . . . . — — 425 0 30
3. Electric water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal 225 ea. 225 0 15
4. Extra insulation, storm doors and windows...., . . . . . . . . . . . . . . . . . . — — 981 0 30

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,671 $50

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

Energy CCM3UM0d Backup ccmsumssd  w/ Emergy  saved
by ref. system sOlar/conservation (% of total)

Net Electricity (bought-sold) (MWh/unit]..  . . . . . . . . . . . . . . . . 28.0 28.0 0.
Fuel consumed cmsite  (MMBtu/unit).................,,....... o. 0.
Totol  energy requirement (LAd cm&  ~uiv.y  . . . . . . . . . . . .

0.
68. 63. 0.

Electricity sold to grid annually (MWh,entire  kiting)........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual peak ebctiicity  demand (kW, entire kiMiW).................................................................,  . . . . . . . . .

0.
22.1
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b”c
(Conventional reference system is IF-2)

Escalation of corwentiwml energy costs

Constant real Energy psice Energy price
energy prices escalation I escabticm  II

1. 1976 Startup

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. (155.) 168. (181.) 275. (289.]
Total with 20% ITC............  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. [155.) 168. (181.) 275.
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.

(289.)
(155.) 16s. (181.) 275. (289.]

2. 1985 startup~

(capitol rebted costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. (46.) 32. (46.) 32. (46.)
(opemtion  & maintenance cost$)  . . . . . . . . . . . . . . . . . . . . . . . 7. r.] 7. (7.)
(fuel bil~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (o.)

(7.)
o. (0.) :: (o.)

(electric billl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102. (102.) 143. [143.] 311.
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. (155.)

(31 1.)
183. (196.) 350. [364.)

Total with 20% IT.................., . . . . . . . . . . . . . . . . . . . 142. (155.) 183. [196.) 350. (364.)
Total with full incentive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. [155.) 183. (196.) 350. [364.)

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

Type of incentives given

Levelized  cost of solar energy No Full
a ‘cocuecvatioo’  erser~ incentives 20% ITC incentives

$/MMBtu  primary fuel...........,.......,  . . . . . . . . . . . . . . . . . . N / A (N/A) N / A (N/A)
@/kWh e&hici~.............................................,

N / A
N / A (N/A)

(N/A)
N / A (N/A) N / A (N/A)

Escabtion of conventional energy costc

Constant real Energy price Energy ~CO
[evelizedprire  ~id for conventibmd errerg#’e energy prices escalation I escalation II

$/hfhfehl  p“mqv  fowl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.d8 a d o
~/k Wh ektiki~........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12



Table lV-34.— Albuquerque: Solar

m

Photovoltaic  System— Insulated Single Family House Using Flat-Plate Air-Cooled Silicon Arrays
($0.50/Watt); Building Equipped With IF-2 Space-Conditioning
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I
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&-l---a (, - . . >
1 I u~ C, OmLlressor

A. ITEMIZED COST OF COMPONENTS

Unit First  cost Annual Life
Component Size cost (incl.  O&P) O & M  (yrs)

1. Heat pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons 800 $/ton $1,040 $50 10
2 Ductwork.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 425 0 30
3. Electric hot water . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal $225 ea. 225 0 15
4. Air-cooled tilicon  PV [500 $/kW)  [q = O 12) . . . . 59 m’ 88 $/m’ “2,600 o 30

——Silicon array @ 60 $/mz ‘2,600 o 15
—Shipping @ 2 $/m*
——installation @  8 $/m~
—25% overhead and profit

5. Power conditioning . . . . . . . . . . . . . . . . . . . . . . . . 7.6 kW 113 859 9 30
6. Lightning protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 300 0 30
7. Extra insulation, \tonn doors and windows . . . . . . . . . . . . . . . . . . . . . . . — — 981 0 30

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... $9,030 $59

● % !nstcdled  collector  cO~t  assumed replOced  in 15 YrS- with tOtal  replacement in 30 yr~

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

Energy consumed Backup  consumed w/ Energy saved
by ref. system sc.10r/cOnsewOtiOn (% of total)

Net Electricity (bought-wId)  IMWh/unit).  . . . . . . . . . . . . . . . . . . 28.0 13.4 51.9
Fuel consumed orwite  (fiM8tu/unit).  . . . . . . . . . . . . . . . . . . . . . . . . . o. 0. 0.
Total enera~ requirement (bbl crude eauiv.r . . . . . . . . . . . 68. 33. 51.9

Electricity sold to grid onnmtly  [MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.7
Annual oeak electrici~  demand (kW. entire buikfirw)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.6

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

(Conventional reference syttem is IF-2)

Escalation of conventional energy cost$

Constant real Energy price Energy price
energy price~ escolcction  I escalation II

1. 1976 Startup
cc. Costs using  solar (cocwewatiocd  system:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172. (214.) 189. (231.) 258. (301.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161. (206.) 178. (223.) 248. (292.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14a. (176.) 165. (194.) 234. (263.)

b. Costa using  ccmventiomd  reference system . . . . . . . . 142. 168. 276.
2. 1985 startcJp~

cc. Colts using *r lcon=tvotion)  SyStam:
(capitol  related Cash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97. [140.) 97. (140.) 97. (140.)
(operation & maintenance costs]  . . . . . . . . . . . . . . . . . . . . . . . 9. (9.) 9. (9.) 9. (9.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. [0.) o. (0.) o. (0.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. [66.) 92. (92.) 200. (200.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172. (214.) 198. (241.) 306. (349.)
Totol with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161. (206.) 188. (232.) 296. (340.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148. (176.) 174. (203.) 282. [31 1.)

b. Cosh using  cwrvenfioncd  reference system . . . . . . . . 142. 183. 350.

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

TYOO  of incentives given

Levelized  cost of solar energy No Full
of ‘corwervation’  energ~ incentives 20% ITC incentives

$/MMBti  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.62 (7.62) 3.91 (7.01) 2.96 [4.97)
C/kWh ektiici~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.U (8.97) 4.60 (8.25) 3.49 (5.85)

Escalation of conventional energy costs

Canstcmt  reOJ Energy price Energy price
le.elizedprke paid for conventional energ~e energy prices escalotlon  I escalation II

$/AfMBhl  p“lnary  till.............................,........ 3.72 4.68 8.60
@Wh  e&ctnkify....................,..........  .  .  . 4.38 5.51 10.12
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Table IV-35.-Albuquerque: Solar Photovoltaic System— Single Family House Using Flat-Plate, Air-Cooled Silicon Arrays ($0.50/Watt),
Battery Electrical Storage; Building Equipped With IF*2 Space-Conditioning
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B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollam)b”cA. ITEMIZED COST OF COMPONENTS
(C~venti~l  referee system is IF-2)

Unit FirM cost Annucd Life
component Size cost (incl,  O&P) O & M  (yT\) Escalation of conventional energy cosh

Constant real Energy  price Energy  price
energy prices escolatioo  I escoloticm  II

1. Heat pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tons 800 $/ton $1,040 $50 10
2 .  DucW&...................................,...............................  .  .  .  — — 425 0 30
3. Electric hot water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 ml S225 eo. 225 0 15
4. Air-coded silicon PV (500 $/kw (q = 0.12) . . . . . . . . . . . . . . . . . .

—Siliccm  array @ bo $/m’
——Shipping @ 2 $/m’
—Instollotion  @ 8 $/m*
——25% overhead and profit

5. Power cditi~iW.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Lightning p*tiw.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7,  8atie&s........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Extra insulation, storm  doors  and windows . . . . . . . . . . . . . . . . . . . . . . .

59 ;’ 88 S/m’ ● 2,boo
‘2,600

o 30
0 15

1. 1976 Shcrtup
a. Costs using  solar [conservation) system:

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

b. Costs using  ccwrventic+ml  reference system . . . . . . . .
2. 1985 stortup~

0. Cosh using *r (consewotion)  tystem:
(capitol related casts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(operation & maintenance costs]  . . . . . . . . . . . . . . . . . . . . . . .
(fuel billJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with no incentive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% ITC.......................,............,.....
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Cosfs using conventicmol  mfemnce  system . . . . . . . .

192. (243.) 207. [259.)
179. (232.) 195. (248.)
163. (197.) 179. [213.)

142. 1C$8.

272. (323.)
260. (313.)
243. (277.)

276.7 kW 114 800
— — 300

20 kWh 70 kWh 1,400
— — 981

8 30
0 30
4 10
0 30

E

121. (172.)
9. [9.)
o. (0.)

61. [61.)
192. (243.)
179. [232.)
163. (197.)

142.

121. (172.]
9. (9.)
o. (0.]

86. [86.)
216. (267.)
204. (257.)
188. (222.)

183.

121. (172.)
9. (9.]
o. (o.)

186. (186.)
317. (368.)
304. (357.)
288. [322.)

350.

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10,371

C. EFFECTIVE COST OF ENERGY TO CONsUMER
(Conventional reference system is IF-2)

Type of incentives given

Levelized  cost of WJlar  energy No Full
or ‘conservatica’  energ~ incentive~ 20”4  ITC incentive,

$/MM6h primory  fuel.........,.,,, . . . . . . . . . . . . . . . . . . . . . . . 7.30 (1 1.43) 6.31 (10.58) 4.W
t/kWh  e&*ici~.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(7.75}
8.60 [13.45) 7 . 4 2  [12.45J 5.88 [9.12)

Escalation of conventional energy cost~

Constant real Energy price Energy price
[evelizaci  prire  poid for convenhbna[ energ#e energy @cat e$colaticrn  I escalation II

s/MMBhJ  p“moy fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.68 8.cW
t/k Wh ehti"ci~.......  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.5J 10. J2

● % installed collector cost  awmed reploced in 15 yrt., with totol  replaament  in 30 ym

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

Energy CIX18Umed B a c k u p  COtCWWd  W/ Enewy SOVed
by ref. system sOlor/cOnse?votion (% of totol)

Net Electricity (bought-sold) (MWh/unit)...  . . . . . . . . . . . . . . . . 28.0 15.3 45.2
Fuel consumed omite  (MM5tu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Total erwgy requirement (bbl  crude equiv.p  . . . . . . . . . . . . b8. 3;: 45.2

Electricity wld  to grid annually (MWh,entire  buiMiW)........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Annual peak electricity demcmd  [kW, entire hiMiN).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.6



Table lV”36.—Albuquerque:  Solar Photovoltaic  System —Insulated Single Family House Using Flat-plate Air-cooled  Silicon Arrays
($0.50/Watt); Building Equipped With Improved IF-2 Space-Conditioning
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MONTHLY COSTS PER UNIT TO CONSUMER
(Coswentimal reference system is IF-2)

A. ITEMIZED COST OF COMPONENTS -

Unit Fimt  cost

Component

Annual L i fe
Size cost (inCl. O&P) O&M (y in )

(Dollars) b.cB. LEVELIZED

Escabtion of conventional sm.rgy  costs

Constont real Energy price Energy price

OIWOY  ~e~ escabtion  I escalation II1. tieot  pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tom 960 s/tocl $1,250 $50  10

2, Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 425 0 30

3. ElectTIc  hot water  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 gal $227W. 225 0 15

4. Air-cooled silicon PV (500 $/kw)  (q= 0.12)..........  . . . . . . . . . . . . 59 m’ 88 $/m’ ‘2,600 o 30

—Sil icon army  @ 60 $/m* “2,600 o 15

——Shipping @ 2 $/m’
—Instal lat ion @ 8 $/m’

1. 1976 StOrtUP
0. Costs using sabr  (conservation) system:

Totol  with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166. [210.) 181. (225.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. (201.) 171. (216.)
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. (171.) 157. (186.)

b. Costs using conventil  drrmsce  systwn........ 142. 168.
2. 1985 stortup~

0. Costs using salor (consewotion)  system:
(copitcsl  related costs] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. (144.) 100. [144.)
(operation 6 mointencmce  COSN) . . . . . . . . . . . . . . . . . . . . . . . 9. (9.) 9. (9.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (o.) [0.)
(electric bill)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5;: [57.) 8! (81.)
Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166. (210.) 189. [233.)
Total W,th  20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156. [201.) 179. (224.)
Total with full i~antives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142. [171.) 165. [195.)

b. Costs  using  cmwtiasrdrefemnce  system . . . . . . . . 142. IW.

~ EFFECTIVE COST OF ENERGY TO CONSUMER
(Cocsvesstimd  mfermca  system is IF-2)

242. (286.)
231. (277.)
218. (247.)

276.——25% overheod ond profit
Power conditioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 kW 114 800 8 30

Lightning pr:ttitlon.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — — 300 0 30

Extm insulation, storm  doors  and windows . . . . . . . . . . . . . . . . . . . . . . . —
— 981 0 30

5.
6.
7.

—

100. (14.)
9. (9.)
o. (o.)

175. (175.)
284. (328.)
273. (319.)
260. [289.)

3s0.

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9,181 $58

I
● % instalbd collectOr cOst assumed redoced  in 15 yrs.,  with totol  replacement in 30 Yrs.

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

Type of incentives given

Lmdixed  cost of solar  ● nergy No Full
or ‘conservation’ enOr# incentives 20% ITC incentives

$/MMBtu @mV fad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.11 (6.72] 3.49 (6.19) 267 (4.42)
t/kWh el~tici~.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.84 (7.91) 4.10 (7.29) 3.14 (5.20)Enwgy COSSSIJmOd Bockup  COMtlWlOd W /  hecuy  SOVOd

by ref.  SyStOm sabr/cOnsewatim [% of total)

Net Electricity (bought-sold) (MWh/unit).....  . . . . . . . . . . . . . . 28.0 10.9 61.2
Fuel consumed onsite  (MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o. 0.
Totol  energy requirement (JAJI crude  equiv.~  . . . . . . . . . . . . 68. 2;: 61.2

Electricity sold to grid cmnually (MWh,entim  buildng) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.7
Annwl  peak electricity demand lkW,  entire kiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.7

Escddkx of conventional energy costs

Constant real Energy price Energy price
LeveJizadprice  poid  for conventional eIwrg~* energy prices escolotion  I escalotlon  II

$/MAf8hl @-v ~1................  ~~ ~~• ~~~~~Ç³•Œ•´•0•´• ú³•¨GÊ‡„ç_• 3.72 4.68 8.60
t/kWh  okctricity.....................,. 4.38 5.51 10.12



Table lV-37.—Albuquerque: Solar Photovoltaic System— Insulated Single Family House Using Flat”Plate Air. Cooled Thin-Film Arrays
($0.30/Watt); Building Equipped With IF-2 Space-Conditioning
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A. ITEMIZED COST OF COMPONENTS B. LEVELIZED  MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)b”c

(Ccmventianal  mfemnce system i, IF-2)

Escokatica of conventional energy costa

Constant raal Energy price Energy price
energy prices escakaticm  I escalation II

1. 1976 startup
a. Costs using  solar (canservotian)  system:

Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149. [175.) 169. (195.) 253. (279.)
Total with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 . (171.) 164. (191.) 248.
Total with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138.

(275.)
[157.) 158. (178.) 242. [262.)

b. Costs using conventional mfererue  system.....,., 142. 168.
2. 1985 Stortupd

276.

a. Costs using wdcrr  (can$eryatian)  system:
(capital related costs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61. (87.) 61. (87.) 61. (87.)
(apemtic+  & maintorrance  costs)  . . . . . . . . . . . . . . . . . . . . . . . 8. (8.) 8. (8.) 8. (8.)
(fuel bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. (0.] o. (o.) o. (o.)
(electric bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79. (79.) 112. [1 12.) 242. (242.)
Total with na incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149. (175.) 181. (207.) 311. [337.)
Tatal  with 20% IT... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 . (171.) 176. [203.) 306. (333.)
Tatal  with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138. {157.) 170. (189.)  300. (320.)

b. Cosh usihg  canvenfiand  reference system . . . . . . . . 142. 183. 350.

Unit First cost Annual Life
Campc.nent Size cast [incl  O&P) O & M  fvrd., ,

1. Electiic  heat prep. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 tans $800 $1,040 $50 10
2. DucWo&........,.................................,....................  . . . . . . . . . . .
3. Electric water heater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4. Thin film module  (q = .073) 300 $/kW  . . . . . . . . . . . . . . . . . . . . . . . . .

—Thin film @  22 $/m*

— . 425 0 30
40 gal 225 ea. 225 0 15
53 m’ 40 “ 1 060 0 30

‘ 1 060 0 15
—-installation-@ 8 $/m*
—-Shipping @  2 $/m’
—-257.  overhead and prafit

5. Power conditioning... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6. Lightning pmt~tim...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7. Extra insulation, starer dcrors and windaw$........  . . . . . . . . . . . . . . .

4.3 kw 118 5 30
— — s?; o 30
— — S981 o 30

. ‘ z Installed collector cost assumed replaced [n 15 yrs  with total replacement (n 30 yrs
C EFFECTIVE COST OF ENERGY TO CONSUMER

(Canventicrrd  reference $ystem  is IF-2)

Type of incentives given

ANNUAL ENERGY FLOWS
(Carrventi.xd  refwercce system  is IF-2)

Levelized  coat  of Ar energy Na Full
of ‘corwewation’  energy’ incentives 20% ITC incentives

s/MM8hl  primary fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.66 (6.95) 3.07 (6.45) 2.29
t/lcwh  e&tiiciw.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.30 (8.18)

(4.77’)
3.61 (7.59) 2.70 [5.62)

EscakctiarI  of canventianal energy cows

Energy COMIJmOd B a c k u p  COIWUrllOd  W/ Er’rer.Jy  $OWd
by mf. system saiar/cOnsOwatian [’Y. of tatal)

Net Electricity (baught+ald)  (MWh/unit)....  . . . . . . . . . . . . . . . 28.0 19.8 29.1
Fwl consumed ansite  (MMBtu/unit)..............,........... o. 0.
Totccl  energy  mquir enmnt (bbl  cti  Oquiv.r  . . . . . . . . . . . . 68. 49. 29°i

Electricity Ad to grid annually (MWh,entim  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Annual  peak ● lectricity demamd  (kW, entire  hiMiW).........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:::

Canstant real Energy  price Energy  price
levelizedprice  paid for conventional erreW~.* energy prke$ escalatiafr  I escakctiaa II

$/A4M8h  ~mv fad..............,.,..................,. 3.72 4.68 8.60
$/k Wh ek~i&..........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12



V-38.—Albuquerque: Solar Photovoltaic  System —Insulated Single Family House Using Flat-Plate Air-Cooled Thin-Film Arrays
($().10IWatt);  Building Equipped With IF-2 Space”Conditionin9

. . Table

m
‘h ‘Ca’’’cha”e’---,-.

‘1,<.+ ,tiw
L ,,ad 1“’”’E’’”’””’” m ‘x -1-,

—...  -— Heat Pump
Compressor

MONTHLY COSTS PER UNIT TO CONSUMER

c1
I I

(Dollors)bcB. LEVELIZED
A. ITEMIZED COST OF  COMPONENTS

(Conventional reference sy,tem  is IF-2)

Unit First cost Annual Life

Size cost (incl.  O&P) O & M  [yrS.)

1.3 tons $800 $1,040 $50 10
— — 425 0 30

Escokrtion  of conventional energy cosh
Component

1. Electric heat pump..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Ductwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3. Electric water hooter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4. Thin film module  (TI = 0.94) 100 $/kW . . . . . . . . . . . . . . . . . . . . . . . . .
—Thin film (61 10 S/m’

Constant real Energy price Energy price
el’lergy pticos escalation I escalation II

1 1976 Startlm40 QOl 225 w 225 0 15

53 mm’ 25 . 6 6 3 0 30
.663 0 15 0. Co$ts using solar (consewotid  systenr:

Total with no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132. (154.) 152. [173.) 23a [251.)

Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129. (151.) 149. (170.) 227.

Totol with full incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[249.)
125. (143.) 145. [162.) 223. (24a)

b. Co.h using conventional mf.rerue system . . . . . . . . 142. 168. 276.

--
—-insulation @ 8 $/m’
——Shipping 22 $/m’
—-25% overfwod and profit

S. power conditi~ing..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 kw 40 220 2 30

6. Lightnjng  ~t.ction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . —
— 300 0 30

7. Extra msulotmn,  ttOrm  doors and windows . . . . . . . . . . . . . . . . . . . . . . . —
— 981 0 30

2. 1985 Stortu;d
a. Costs using solar (comefvotion)  system:

(copital  related Cost*) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(OPOMtiOII  & ~intO~nce cOStS)  . . . . . . . . . . . . . . . . . . . . .
(fwl bill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ielectric,  bill) ...:.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total wth  no incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total with 20% IT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total  with full  incentives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b. Costs  using conventional mfemnce ~ystem........

50. (72.)
8. (8.)
o. (0.)

74. (74.]
132. [154.)
129. [151.)
125. (143.)

142.

50. (72.)
8. (8.)
o. [0.)

104. (104.)
162. [184.)
159. (181.)
155. (173.)

183.

50. (72.]
8. (8.)
o. [0.)

226. [226.)
284. (306.)
281. (303.)
277. (295.)

330.

C. EFFECTIVE COST OF ENERGY TO CONSUMER
. ,, installed Collector  cost assumed rePlaced  In 15 Yrs WIttI  tOtal  replacement In 30 YrS (Ccmventiomd  mf erenco  system is IF-2)

Type of incentives given

ANNUAL ENERGY FLOWS
(Conventional reference aystem  it IF-2)

Lev,elized  cost o! mJar energy No Full

cu cotworvaticw  efcurgyc incentives 20%  ITC incwrtive~

$/MMBm  prirnory fuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.77 (3.85) 1.48 (3.61) 1.10 (2.79)

*/kWh  ektilCl~.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.08 [4.53) 1.74 [4.24) 1.30 [3.28)Energy  consumed Bock.p  cocwumed W/  Enew  SOV.d
by mf. systwn u+Or/consolation (% of rotol)

Net  El~ticity  [bught-dd)  [MWh/unit).....  . . . . . . . . . . . . . . 28.0 17.5 37.5

Fwl  ~o”su~  ~site  [MMBtu/unit)...  . . . . . . . . . . . . . . . . . . . . . . . o.

T o t a l  e n e r g y  require~t  (~ cd Wuiv.~  --- 2: 43. 37°5

Ektricity  Ad to grid annually  (MWh,entire  building) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9

Awl pcik  electrici~ d.mo~ (kW, ~fim  ki~iW)........................"."..".."".-""""""..."....-"""""""""-"""""""."  -
19.9

T.  - -- ,

Escalation of conventional energy costs

Constont  real Energy price Energy price

Lov.ii.edpnke  pnti  tin conventional mmv#”O energy prices escalation I escalation II

$/MA46hI  W“hWY  w.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.72 4.d8 8.60

t/k Wh ektii*........  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.38 5.51 10.12



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
Elec!r,c,k Emctr,c

Lcdo

1 Cono hone, t- 1

i

/

c“nc’n’’”’’”+%l%r——r——Therma,  . W  F!ec,  r,c
Cime.tor  Systev

Waler Imomvea Hwsum  , Mw . ‘xc
Hea!e.  IElec,., c, —

A [ ,- ,, ,  v. 975!

+tw+H++ -  ‘“’

cl -- .5..,

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


