CATALOG OF ENERGY SYSTEMS

Footnotes for catalog tables

al Bbl. crude Oil is equivalent t0 4.83 mmBtu after 17% loss due to refining,
transportation, etc. Combined electrical generation, transmission, and distribution
efficiency is 29 percent.

b The energy cost escalation @assumptions are described in detail in chapter Il,
volume 1. In all 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 an
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)

Grg

Misc
Electric

Electric s,

Eiectric
Ac Conditioner

(L,

Load

Heating
or
Cooling

Load
B e T
Gas A
|
{
|
|
|
Water Lo — Gas HW
Supply e Load
n-=05
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual  Life
Component Size cost fincl. O&P) O&M  ([yrs)
LGoshumace . ... 45MBtuh 15 $/M Biuh $675 0 15
2. Ductwork .- — 425 0 30
3. Central electric ofc ...185tns 430 $/ton 796 $30 10
4 G et 40 gal 225 ea. 225 0 15
TOAL......... $2,121 S30

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

Energy Backup d W/ Energy saved
by ref. system solar/conservation (% of total}
Net Electricity (bought-sold) (MWh/uni..... 113 11.3 0.
Fuel consumed onsite (MMBtu/unit)..... . 164. 164. 0.
Total energy requirement (bbl crude eq: . 62. 62. 0.
Electricity soldto grid annually (MWh,entire building) . 0.
Annual peak electricity demand (kW, entire building] 5.2

~
QOutside

~

4 S| ~L— >
fé‘L {‘//’/,)\\JS“\ Central
o — Air Conditioning
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®<

{Conventional reference system is SF-1)

Heat Exchanger

< Escalation of conventionat energy costs

Constant real Energy price Energy price
energy prices escalation | escalation ||
1. 1976 Startup
Total with moincentives ............... e 116, (128) 153.  (165.) 226.  (238.)
Total with 20% IT. . 116. (128) 153, [165.) 226. (238))
Totel with full incentives ... 116. (128.) 153. (165.) 226. [238.)
2. 1985 Startup®
{capital related Costs)..................... 29. [41) 29. (41.) 29, [41.)
{operatidrmaintenance costs) . 4 4) 4, (4) 4 4.)
(fuel bilf) . 36. 36.} 73. (73.) 108. (108.)
IREtC B . e 48. (48.) 67. 67.} 146. (146.)
Total with no incentives ......... T 116. (128.) 173, (185.) 287. (299.)
Total with 20% ITC... . 116. (128.) 173 (185.) 287. (299.
Total with full inCentives .. ..........ooovvieiiiiiiis 116. (128.) 173 (185.) 287. [299.)
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-1)
Type of incentives given
Levelized cost Of solar ener gy No Fult
of ‘conservation’ energy” incentives 20% 11C incentives
$/MMBtu primary fad N/A  (N/A) N/A  (N/A) N/A  (N/A)
¢/kWh electricity....... N/A (N/A) N/A (N/A) N/A (N/A)
Escalation of conventional energy cosh
Constant real Energy price Energy Price
Levelized price paid for conventional energy™* energy prices o ecobtion | escalation 1|
S/MMBIY PAMOIY ... 3.37 4.86 7.80

¢/kWh electricil 3.97 5.73 9.18
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Table IV-2.—Albuquerque: Conventional System-Single Family House Using Improved Gas Heat, Hot Water, and Central Electric A/C

Misc
N Eiectne
v Loac

Cire

R ACandgt aner Zm
*W“M R RN
Heatng

At e o
Caoling
L] = Loac

z

improved
Gas

(] B - Furnace
|

Outside
Heat Exchanger

| e
L__ ] meovea o PR
v Loaa \5\ Central
Healer Air-Conditioning
ML Compressor
A. ITEMIZED COST OF COMPONENTS B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Deoliars)®*
) (Conventional reference systemis SF-1)
) Unit Firstcost  Annual Life Escalation of conventional energy costs
Comoonent Size cost linc. O&P) O&M lyrs)
constant real Energy price Energy price
1.Gas furnace.. . . ......... . 45M Btuh 17 $/M Btuh $765 0 15 sneray orices escalation | escolation ||
2. Ductwork.. . VN — — 425 0 30
3. Central  electric  a/c . . . . . . . . . 185 tons 430 $/ton 796 $30 20 1 algggsi':';""“: wlor (conservanon) rystem
:
0o walw RlEr 40 gl $275 ea. 215 0 5 Total with no incentives ......... n. (123) 143. (155.) 210. [223)
Total with 20% IT... .. .. nu (123) 142. (155.) 210. (223]
TOTAL...... $2,261 $30 Total vith full incentives ) 110, (122) 142, (154) 210,  [222)
b. Costs using conventionol reference sysfem.. . 117 154, 226.
2. 1985 Startup®
0. Costs using solar (conservallon) syslem
copital related costs) .. 31. (43)) 31 (43) 31 (43))
(operation & maintenance cosls) 4. (4.) 4. (4.) 4. (4)
(fuel bill . o . . G 28. {28) 58. (58.) 85. (85.)
(eectric Bill....... . 48. (48) 67. [67.) 146.  (146.)
Total with no incentives . . . 111. (123.) 160. (172.) 266. (278.)
Total with 20% 7. M. (123) 160.  [172) 266. (278
Total with full incentives .. .. . e 110. {122} 159. (171.) 265. 277.)
b. Costs using conventional reference vahem. . 117 174. 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
(Conventional reference system is SF-1) or ‘conservation’ energy’ incentives 20% ITC incentives
$/MMBtu primary fuel. ................. e 61 (4.84) .53 4.77) 43 (4.56)
Energy consumed Backup consumed w/ Energy saved ¢/kWhelechicity.................. 7 (5.70) 62 (5.62) 51 (5.36)
by ref. svstem solar/conservation (% of total)
" Escolation of conventional energy costs
Net Electricity (bought-sold) (MWh/unit) 11.3 11.3 0. ki
Fuel consumed onsite(MMBtu/unit).... .. 164. 129. 214 Constant real * Energy price Energy price
Total energy requirement (bbl crude equiv.)* . . 62 54. 11.9 Levelized price paid for conventional energy®* energy prices escalation | escalation Il
Electricity sold to grid annually (MWh,entire bulldlng) ,,,,,,,, . $/MMBHu primary fuel 3.37 4.86 780
Annual peak electricity demand (kW, entire building}...... 5°2 tlk Wh electricity.... 3.97 5.73 P.728
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Table IV-3.—Albuquerque: Conventional System— Insulated Single Family House Using Gas Heat, Hot Water, and Central Electric AIC

Gog M s
Flectric 1y Fiecn
, 0ag
________ [
Eiegine
' Ar CCanatner
Healing
o
Coohng
Loaa
Water —— ‘:ﬂvj MW
Ny r
Supn ”
Supby Meat + oac
L J -cA
n-C5

A. ITEMIZED COST OF COMPONENTS

Unit First cost  Annual Life
Component Size cost {incl. 0&P) O&M  {yrs)
LGOSUMACE ... ..o 3IMBR 15 $IM Btuh $465 0 15
2. Ductwork. , C — 425 0 30
B.CRINE 0 IBEHIC CCIC e ene e eneoenessienen s inene .. 13 tons 430 $/ton 559 $30 10
4. Gas water heater 40 gal 225 ea. 225 0 15
5. Extra insulation, storm doors and windows............. B — - 981 0 30
TOTAL $2,655 $30
ANNUAL ENERGY FLOWS (Conventional reference system is SF-1)
Energy consumed Backup consumed w/ Energy saved
by ref. system solar/ conservation (% of total)
Net Electricity (bought-sold) (MWh/uni 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
E\ecmcwty sold to grid annually {MWh,entire building) . . e 0.
Annuol peak electricity demand (kW, e “ntire building) 4.3

" Outsige
Heat Exchanger

- F Gas Absorption

Air-Conditioning

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

(Conventional reference systemis SF-1)

Escalation of conventional e ergy costs

Constant real Energy price Energy price
energy pricas escalation | o scalation Il
1. 1976 Startup
a. Costs using solar (conservaunn) svstem:
Total with no incentives . . . . 106. (119) 136. (149.) 201. (214.)
Total with 20% ITC. 105, (119) 135. 149)) 200.  {213)
Total viith full incentives .. .. s 103. (116, 133. 146.) 198 {211)
b. Costs using conventional reference system ‘‘‘‘‘‘‘‘ 116. 153. 226.
2. 1985 S'cr'up
0. Costs using solar {conservauon) system:
(capitol reloted casts . ....... . 30. (43.) 30. (43.) 30. (43.)
(operation & maintenance com) 4. [4) 4. 4) 4. (4.)
(fel bl 26. (26.) 54. (54.) 80. (s0.)
(electric bill). . 46. [46.) 65. [65.] 140. (140.)
Total with noincentives 106. 119, 153. 166.) 254. (267.)
Total with 20'/.|7C 105. (119) 152. 165.) 253. {266.)
Total with full incentives . o 103. (1 16.) 150. 162.) 251, (264.)
b. Costs using convem\ona\ reference syslem ,,,,,,,, 116. 173 287.

C. EFFECTIVE COST OF ENERGY TO CONSUMER

{Conventional reference systemis SF-1)

Type of incentives given

Levelized cost of solar energy No Full
or 'conservation’ energy® incentives 20% 1TC incentives
S/MMBIprimary Ul 22 (3.38) 0 (321 45 [262)
/KW elechricity............ 26 (3.98) 02 3TN -54  (3.08)
Escolation of conventional energy costs
Constant reel Energy price Energy price
Levelized price paid for conventionol energy®* energy prices escalation | escalation N
$/MMBty primary fill. ... 3.37 4.86 7.80
t/k Wh electricil 3.97 5.73 918
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Table IV-4.—Albuquerque: Solar Hot Water System —Single Family House Using Flat-Plate Collectors (1977 Prices);
Building Equipped With SF-1 Space-Conditioning

A. ITEMIZED COST OF COMPONENTS

Unit Firstcost  Annual life
Component Size cost {incl. O&P)  O&M  {yrs)
1. Gas furnace.. 45M Btuh 15 $/M Btuh $675 0 15
2. Ductwork. . ......... = - 425 0 30
3.Central €IECtriC 8/C. ..o\ v it it 1.85tons 430 $fton 796 $30 10
4. Hot water storage with gas fired backup (including heat 100 gal $380 380 0 30
exchanger).
5. Pumps and control — $250 250 0 10
6 Insulated steel pipe . . . . . e 75 ft $2.6/4t 195 0 30
7 Flat plate solor collecors ... e 10 m* 143 $/m’ 715 0 30
—Collector cost @95 $/m* “715 o 15
——lnstallation @ 16 $/m?
——Transportation @ $ 3/ins
——Overhead and profit= 25%
TOTAL. e et e $4,151 S30

. ¥ installed collector cost assumed replacedin 15 yrs., with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS

(Conventional reference systemis SF-1)

Energy consumed Backup consumed w/ Energy saved

by ref. system solar/conservation (% of total)
Net Electricity (bought-sold) (MWh/unit). 11.3 11.3 0.
Fuel consumed onsite (MMBtu/unit).... ... .. 164. 7. 28.7
Total energy requirement (bbl crude equiv.)* . . 62. 52. 15.9
Electricity o to grid onmually (MWh,enfire building) ... .............. . ooiii 0.
. e 52

Annual peak electricity demand (kW, entire building}...................

" Outside
Heat Exchanger

Hot Water Storage
with Gas Backup

Central
Air Conditioning
Compressor

8. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"

(conventional reference systemis SF-1)

Escalation of conventional energy costs

Constant reat Energy price Energy price

energy prices escolation | escalation ||
1. 1976 Startup
a. Costs using solar (:omervohon) syslem
Total with a0 incentives . . . o 127. 148.) 157. (178.) 224. (244.)
Total with 20% IT. 124. 146.) 154. [176.) 220. (242.)
Totol with full inc s 120. 136.) 150. [166.) 216. (232.)
b. Costs using convemwona\ mfmm syslem ,,,,,,,, 1. 1s4. 226.
2. 1985 Startup®
. Costs using solar [conservation) sysum
(cap\ta\ related costs) 50. 711 50. 1) 50. )
[operation & maintenance costs) . 4. 4.) 4. 4) 4. 4.
(Fuel i) . 25. (25) 52. (52.) 77. (77.)
[electrc bill......... 48. (48.) 67. (67.) 146. (146.)
Totol with no incentives . . .. 127. 148.) 174. [195.) 277. (298.)
Total with 20%IT... 124. 146.) 170. (192)) 274. (295.)
Total with full ncentive . B 120. 136.) 166. (182) 270. (286.)
b. Costs using connnhona/ reference sysfom ........ 127 174 287.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-1)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBtu pnmary fuet... 5.33 (10.64) 4.50 (9.94) 3.41 (7.58)
¢/kWh electricily...... 6.27 (12.53) 5.30 [1 1.69) 4.01 [8.92)

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy”* energy prices escalation | escalation Il
$/MMBM primary fuel. .. ........ .. 337 4.86 7.80
g/k Wh electricity...... . . . .. .. ... 397 573 9.18
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Table IV-5.— Albuquerque: Solar Hot Water System—Single Family House Using Flat-Plate Collectors (Possible Future Price);
Building Equipped With SF-1 Space. Conditioning

A. ITEMIZED COST OF COMPONENTS

Unit First cost  Annual Life
Component Size cost (incl. O&P) OAM (yrs)
TGOSfUMACE . ..o L..... ASMBtuh'15 M Biuh
L R T
3. Central electric o/c. ... R TI P TP 185 tons 430 $/ton 796 $30 10
4. Hot water storage with gas fired backup (including heat 100 gal $380 380 0 20
exchanger).
5. Pumps and control. e o e - $250 250 0 10
6. Insulated stoelpipe ... 75 # $2.6/f1 195 0 30
7. Flat plate solar coll 3. 10 m? 86 $/m’ *430 0 15
—Collector cost @50 $/m 430 ° 30
——installation @ 16 $/m?*
Transportation @ $ 3/m?
Overhead and profit= 25%
TOTAL. $3,581 $30

.% installed collector costassumed replaced in 15 yrs., with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS

(Conventional reference svstem i_SF-11

Energy consumed Backup consumed W/ Energy saved

by ref. system solar/conservation (% of total)

Net Electricity (bought-sold] (MWh/unit] 3
Fuel consumed onsite (MMBtu/unit). 11. 11.3 0.
Total energy requirement {bbl crude equiv.}* . 12;‘ 1;; 28.7

. . 15.9
Efectricity sold To grid onnually {[MWh,entirebuilding) ...
Annual peek electricity demand (kW, entire building) ..............ccovrveeoe 0.

: 5.2

o AL

~ s

o ST

LS
— { Furnace |
~

Qutside
Heat Exchanger

Hot Water Storage
with Gas Backup

Central
— Air-Conditioning
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Deollars)®-<

(Conventional reference system is SF-1)

Escalation of conventional energy costs

Constant real Energ, @CO Energy price
® nergy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar (conservation) system:
Total with no incentives ............. e
: 122. (140.) 151. (170.) 218 236.
Totol w.llh 20%. |TC-~: 119. (138.) 149. [168.) 215‘ (234‘)
Total with full incentives 116. (131] 146. : ) (234
b. Costs using conventional reference system ........ 117 - ) 134, f261) 212 @27]
2. 1985 Startup ' ‘ 226
cc. Costs using solar {conservation) system
(capitol related costs) 44,
{operation & maintenance costs) 4 (G(i)) 41‘ (6[12;')) 42' t62)
. . . . . 4.
l[::uﬂ)mu) “““ jg 5233 el e (7(7';
: . - 3 48. 67. 67. 146. 146.
_1r'ﬂ|u|| W\th ngolul;ccle:élves 122. (140.) 168. (1(86)) 271. EZSQ;
TL:'}Ia WI;‘ 119. (138.) 165. (184.) 269. (287.)
‘otal with 1.u mcemwes‘_ﬂ e [REREEN . 116. (131.) 162 (1771] 266 :
b. Costs using conventional reference system. ... . ... 117. ' 174, ’ ‘23 (281
g 3 7.

C. EFFECTIVE COST OF ENERGY TO ~onNSUMER

{Conventional reference system is SF-1}

Type of incentives given

Levelized cost of solar energy No
’ s Full
or 'conservation’ energy® incentives 20% ITC incentilives
$/MMBH pri
ok .kzr'-“n:'r; 3.83 (8.46) 3.23 (7.95) 2.45 (6.25)
451 (9.95) 3.80  (9.35) 2838 (7.36)
Escalation of conventional e nergy costs
. . . . Constant real Energy price i
Lovell " gy p Energy price
evelized price paid for conventional energy® energy prices escalation | escalation I
$/MMBtu primary fow!
/ f 3.37 4.86 7.80
kWD dlechricity.................. 3.97 5.73 9.18
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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

A.ITEMIZED COST OF COMPONENTS
Unit First cost  Annual  Life "
Component Size cost (incl. 0&P) O &M (yrs)

1.Gas fumnace . .. 45M Btuh 15 $/M Btuh $675 0 15
2. Central electric 0fc 1.85 tons 430 $/ton 796 $30 10
3. Ductwork .. . . — — 425 0 30
4 Collectors andassociated costs . . 45 m? 143 $/m? ® 3218 o 15

——Collectors @ 95 $/m? ® 3218 o 30

—installation @ 16 $/m

——Transportation @ 3 $/m’

——25 % overhead and profit
5 %" insulated steel pipe $4.1 513 0 30
6. Storage (without plumbing) ........ . $2.05/kWh 410 0 30
7 Pump, controls, ond heat exchange S650 650 0 10

T0TA L $9,905 $30
- Y2installed collector cost assumed replaced in 15 yrs., with total replacement in 30 yrs
ANNUAL ENERGY FLOWS
[Conventional reference systemis SF-1)
Energy consumed Backup consumed w/ Energy saved
by ref. system sOlOr/conservation (% of total)

Net Electricity (boug—h;.sold) lMWh/ynit 11.3 11.3 -1
Fuel consumed onsite (MMBtu/unit].. 164. 42. 74.1
Total energy requirement (bbi crude equiv.}.......... 62. 36. 41,0

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

Qutside
Heat Exchanger

& Water to Awr

! Heat Exchanger Storage

Air-Conditioning
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™*

{Conventional reference system is SF-1)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar (conservation) system:
Total with no incentives. . 173. (222.) 192. (240.) 248. [297.)
Total with 20% IT.. . ............ . 161. (211) 179. (230.) 236. (286.)
Total with full incentives ... 144. (175.) 163. (194.) 219. (250.)
b. Costs using conventional reference system. . . . . . 117. 154. 226.
2. 1985 Startup*
0. Costs using solar {conservation) system:
{copital related costs).... ... 112. (160.) 112, [160.) 112. (160.)
(operation & maintenance costs) 4. 4) 4. [4.] 4. (4.)
[fuel bill) ...t A 9. ©) 19. (19.) 28. (28.)
(electric bill) . .. .. Ce 48. [48.) 67. (67.) 146. (146.)
Total wi_lh no incentive! 173. [222.) 202. (251.) 290. (338.)
Total with 20% ITC 161, (211) 190.  [240) 277 (328.)
Total with full incentives 144, [175.) 173, [204.) 261 (292.)
b. Costs using conventionol reference system 117. 174. 287
C. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference systemis SF-1)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation' energy” incentive 20% ITC Incentives
$/MMBtu primary fuel...............o 8.15 (12.93) 6.92 [11.B8) 530  (837)
/kWhelectricity. . 9.60 (15.22) 8.14 (13 98) 623 (9 85)
Escolation of conventional e nergy costs
Constant real Energy price Energy price
Levelized price paid for conventional energy®* energy prices escalation | escalation Il
$/MMBtv primary fuel., 337 4.86 780
~lk Wh electricity 397 573 918
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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

Misc
Grid
Electricity Electric
Load
———————— Fuel Line
AC Flectr ity Electric
1 Air-
-é-}-’-(-O-I—Q-I—FHH ‘g | Conarioner  [LLL4
—_——————  WaterLoes | Heating
|
LZTTTTT 4 ipucrs Flat Plate | g4 Cog:rng
AN ANy HER Excnanger solar | —_————— Load
—_— Collector 1
I . - L. r Gas
:l Tubine Backup |23
! Furnace
d Hot Waler |
Storage — 1|
120 200" F
0=t I\
Water f } b Dormestc HW
Supply | L Hw — Load
(Gas Backup
~-05)
A. ITEMIZED COST OF COMPONENTS
Unit First cost ~ Annual Life
Combonent Size cost find. 0&P) o&am (yrs)
LGOSUMECE ...ttt 45M Btuh 15 $/M Btuh $675 0 15
2.Control €lectric e ..........oooeiiiiii e, 185 tONS 430 $/ton 796 $30 10
3. Ductwork...... . . R . - - 425 0 30
4. Collectors and associated COSES . .. ... ..uvveesie e 45 m* 86 $/m’ ® 1935 0 15
—Collectors @ 50 $/m* ® 1,935 o 30
—Installation @ 16 $/m’
—Transportation @ 3 $/m?
—-25% overhead and profit
5. %" insulated sheelpipe........................ 125 ft $4.1 513 0 30
6. Storage (without plumbing) 200 kWh $2.05/kWh 410 0 30
7. Pump, controls, and heat exchanger - $650 500 0 10
TOTAL s e $7,189 $30
.24 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 {% of total)
Net Electricity (bought-sold) (M‘.Nh/unif), 11.3 11.3 -1
Fuel consumed onsite (MMBtu/unit) . 164. 42. 74.1
Total energy requirement [bblcrude equiv.®............ 62. 36. 41.0
Electricity sold to grid annually (MWh,entiee building)............................ PR e o 0.

Annual pecrk electricity demand (KW, entire building) ...........ooi i R T 5.2

‘ Outside
M Heat Exchanger

w Lol

my Furnace ~ —2 1 | I:E‘h;%l TR

//( & Water to Air \}\ \ M*W Hot Water
Heat Exchanger “\-,k A mal Storage
q - ‘< Air-Conditioning
Compressor
B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Deollars)®*

(Conventional reference system is SF-1)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation Il

1. 1976 Startup
0. Casts using solar {conservation) system:
Total with no incentives . ..................... 144, 179. 163. 198.) 219, 254.)
Totolyin %U% M..,... 136. 172, 154 (191) 211 l247.)
Tota Wi s . 12. 9. 14.  (168)  200. (224)
b. Costs using conventional reference system . . ... ... 117. 154, 226.
2. 1985 Startup®
a. Costs using solar (conservation) system:

(capital related costs).................... 82. (118.) 82. 1 18.) 82. (118)
[operation & maintenance costs) 4. 4. 4. 4.) 4. 4)
(BB e 9. 9. 19. 19.) 28. [28.)
(Blectic il . RTTTPPTOT 48. (48.) 67. 67.} 146. (146)
Total with no incentives . . .. 144, (179.) 173. (208.) 261. (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 reference system .. 117, 174. 287

C. EFFECTIVE COST OF ENERGY TO CONSUMER

(Conventional reference system is SF-1)

Type of incentives given

Levelized cost of solar energy No Full

or 'conservation’ energy® incentives 20% ITC incentives
$/MMBHu primary fuel............................. . 527  [8.76) 4.47  (8.07) 3.41 (5.79)
¢/kWhelechricity 6.20 (10.30) 526  (9.50) 401 (6.81)

Escalation of conventional energy costs
Constant real Energy price Energy price

Levelized price paid for conventional energy™* energy prices escalation | escalation Il
$/MMBt primary rid 3.37 4.86 7.80
/kWhelechricity ... 3.97 573 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)

I - _ " =
W . _—
Heater
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Component Size cost incl. O&P) O&M  (yrs)
1. Oil furnac e 5M Bth 23 $/M Btuh $1,030 $30 15
2. Ductwork . . —_ — 425 0 30
3. Centrol electric o/c . .. . . P 1.85 tons 430 $/ton 796 30 10
4. Gashot water Neater.. . ..................ooouienii ... 40 gol 225 ea. 225 0 15
TOTAL $2,476 $60
ANNUAL ENERGY FLOWS (Conventional reference system is SF-51
Energy consumed Backup co. sumed w/ Energy saved
by ref. system dar/conservation (% of total)
Net Electricity (bought-sold) (MWh/ unit) 115 115 0
Fuel consumed onsite (MMBIU/unif) .. . ... 205. 205. 0.
Total energy requirement (bbl crude equiv.}* 71. 71. 0.

Electricity sold to grid annually (MWh,entirebuilding)..................... T

Annual peak electricity demand (kW, e ntire building) . . . ... .

52

Qutside
Heal Exchanger

. Central
Air Conditioning
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*

[Conventional reference system is SF-5}

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation It
1. 1976 Stertup
Total with noincentives ........ 179. (193.) 212. (226.) 358. (372.)
Totak with 20% IT... .. . . o 179. [193.) 212, [226.) 358. (372)
Total with fullincentives ... 179. (193.) 212. [226.) 358. (372)
2. 1985 Startup®
(capitol related COStS) ... ... ..vvviii i . 33. [47.) 33. (47.) 33, (47.)
(operation & maintenance costs).. 9. (9.) 9. 9) 9. [9.)
(Fuelbill .. . [ETTTRPRO L 88. [88.) 120. (120.) 268. (268.]
(electricbil). ... 49. (49.) 68. (68.) 14s. [148.)
Total with #0 incentives 179. (193)) 230. [244.) 4s8. (472.)
Total with 20% IT.... .. 179. (193)) 230. (24.) 458. [472.)
Total with full incentives . . . 179. (193.) 230. [244.) 458. (472.)

C. EFFECTIVE COST OF ENERGY TO CONSUMER

(Conventional reference system is SF-5)

Type of incentives given

Levelized cost of solar energy No Full

or ‘conservation’ energy’ incentives 20% ITC incentives
$/MMB1u primary fuel.. N/A  (NIA) N/A  [N/A) N/A  [N/A)
¢/kWhelectricity .. ... N/A  [NIA) N/A  (N/A) N/A  (N/A)

Escalation of conventional energy costs

Constant real Energy price Energy price
Levelized price paid for conventional energy®*® energy prices escalation | escalation Il
$/MMBl primary fu el ... .. 482 5 w 1115 -
¢/kwh electricity.. . . 5.67 7.05 13.12
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Table IV-9.—Albuquerque: Conventional System-Single Family House Using Improved Oil Heating and Central Electric A/C (SF-5)

" Quiside
Heat Exchanger

Central
Air-Conditioning
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"’/’

(Conventional reference system is SF-5)

Escalation of conventional energy costs

Constant real

Energy price

Energy price

Gro Misc
Flectrc & Electric
Loag
!
—————— -— - FuelLine
Electnc
—_— &+t . | Ar-Conationer
e
Heating
—_— e or
ossssassriss oo
) Load
e Improved
On
C | - ™= — | Furnace
I
1
|
improved
Water [ EEp———- O HW
Supt . HW Load
> Healer
n 05
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Component Size cost tinc. O&P) O & M (yrs)
1. 0il fumoce ... 45 M Bruh 25 $IM Btoh $1,120 $30 15
2. Ductwork... R = — 425 0 30
3. Central €lECHriC @/ . . ... .o 185 tons 430 $/ton 796 30 10
4. Gos water heater ... 40 gal $275 eo. 275 0 15
TOTAL, $2,616 $60
ANNUAL ENERGY FLOWS
(Conventional reference system is SF-5)
Energy consumed Backup consumed w/ Energy saved
by ref. system 5010r/conservation (% of total)
Net Electricity (bought-sold) (MWh/unit) 115 11.9 35
Fuel consumed onsite (MMBY/unit) .. 205. 161. 21.4
Total energy requirement (bbl crude equiv.}*. 71. 63. 115
Electricity  sokd fo grid annually (MWh, entire building) . ... .. 0.

Annual peak electricity demand (kW, entire building) . . ......... ... o i 5.2

energy prices escalation | escalation Il
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. Coss using conventional reference system . . 179. 212. 358.
2. 1985 Startup?
a. Costs using solar (conservation) system.
(capital related casts.... 35. [50.) 35. [50.) 35. {50.)
(operation& maintenance costs) . . . 9. [9) 9. ©) 9. ©)
(Fuel bil) 69. (69.) 94. (94.) 211. [211)
(Bt bl) . 50. (50.] 70. (70.) 152. (152.)
Total with no incentives . . e . e 163. (178.) 208. (223.) 407. (421.)
Total with 20% ITC. 163. 177) 208. (223.) 406. {421)
Total with full incentives .. ... e . 163. 177 208. (222.) 406. (420.)
b.Costs using conventional reference system ... .. ... 179. 231. 4s8.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-5)
Type of incentives given
Levelized cost of solar energy No Full
or 'conservation’ energy® incentives 20% ITC incentives
$/MMBY primary fuel. ... 54 (4.94) 48 (4.89) 39 [4.69)
¢/kWhelectricity ... .64 15.82) .56 (5.75) .45 (5.52)
Escalation of conventional energy costs
Constant real Energy price Energy price
Levelized price paid for conventional energy™* energy prices escalation ! escalation Il
$/MMBI primary fUel. ..o 4.82 5.99 11.15
C/kWhelecticity 5.67 7.05 13.12
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Table IV-10.— Albuquerque: Conventional System— Insulated Single Family House Using Oil Heating and Central Electric A/C (IF-5)

Warer
S.ie

A. ITEMIZED COST OF COMPONENTS

Unit First cost  Annual Life

Component Size cost {incl. O&P)  O&M  (yrs)
1. Oil  furnace 31M Btuh 23 $/M Btuh $713 $30 15
2 . Ductwork - - 425 0 30
3. Central electric a/c . . . 1.3 tons 430 $/ton 559 30 10
4 Gas woter heater . . . . . 40 gal 225 ea. 225 0 15
5. Extra insulation, storm doors and windows . . . . .. ...... — — 981 0 30

TOTAL .o $2,903 $60

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

Energy consumed Bockup consumed w/ Energy saved
by ref. system solar/ conservation ( % of total}
Net Electricity (bought-spld) {(MWh/unit) 115 10.7 6.5
Fuel consumed onsite (MMBtu/unit) . .......... o 205. 151. 26.4
Totol energy requirement (bbl crude equiv.}*. ... 71 58. 185
Electricity sld o grid onnually (MWh, entire buiding) .. . 0.
4.3

Annvol peak electricity demand (W, entire building) . .

Outside
Heat Exchanger

2Tu N N
Cenrral
AirConditionin Q

Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™

(Conventional reference system is SF-5)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar {conservation) system:
Total with e incentives . . R 153. (167.) 180. [194.) 298. (313.)
Total with 20% IT... . . . 152. [166.) 179. (1941] 298. (312.)
Totol with full incentives .. ...........oovvviiiiiiiiiiis 150. [165.) 177. (192.) 296. (310.)
b. Costs using conventional reference system ........ 179. 212. 358.
2. 1985 Stortup?
a. Costs using solar (conservation) system:
[capital related costs) 33. (47.) 33. (47.) 33. (47.)
(operation & maintenance costs) . e 9. 9. 9. [9) 9. )
(fuelbil).... TP T o 65. (65.) 89. (89.) 198. (198.)
(electric bill. . o o o o . 46. (46.) 65. (65.) 140. (140.)
Total with noincentives........ 153. (167.) 195. (209.) 379. (394.)
Totat with 20% (TC... 152. (166.) 194. (209.) 379. (393.)
Total with full incentives TR e 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
$/MMBtu primary fuel -.08 (2.69) .21 (2.58) -51 (2.21)
¢/kWhelectricity ... -.10 (3.16) -25 (3.03) .60 (2 60)

Escalation of conventional energy costs
Constont real Energy price Energy price

Levelized price paid for conventional energy®® energy prices escalation | escolation Il
$/MMBt primary fuel. . . . . . 482 5 w- 11.15
¢kWh electricity..,. . . . 567 705 13.12
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Table IV-11.—Albuquerque: Solar Hol Water System—Single Family House Using Fiat. Plate Collectors (1977 Prices);
Building Equipped With SF-5 Space-Conditioning

A. ITEMIZED COST OF COMPONENTS

Coan

Unit first cost  Annual Life
Component Size cost (incl. 0&P) O & M ({yrs)
101 fumage . 45M Btuh 23 $/M Btuh $1,030 $30 15
2 Ductwork . .. ... ... .. - - 425 0 30
3. Central electric Olc .. ... e o S 1.85 tons 430 Siton 796 30 10
4. Hot water storage with electric backup (including heat 100 gal $380 380 0 30
exchanger).
5Pumps and control. . — $250 250 0 10
6. Insulated steel pipe 75 ft $2.6/4t 195 0 30
7 Flat plate solar collectors 10 m 143 $/m’ “715 o 30
—Collector cost@ 95 $/m’ ° 715 0 15
——Installotion @ 16 $/m’
——Transportation @ $3/m
—Overhead and profit= 25%
TOTAL L e $4,506 $60
. Y2installed collector cost assumed replaced in 15 yrs., with total replacement in 30 yrs

ANNUAL ENERGY FLOWS

(Conventional reference system is SF-5}

Energy consumed
by ref. system

Backup consumed w/ Energy saved
salar/conservation

(% of total)

Net Electricity {bought-sold) IMWh/unifl. . . 115
Fuel consumed onsite (MMBtu/ unit) 205.
Total energy requirement {bbl crude equiv.}*. . . 71

11.3
146.
5a.

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

17
28.7
18.0
0.
5.2

Outside
Heat Exchanger

Oit 7
Furnace X

Central
Air-Conditioning
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dellars)®<

(Conventional reference system is SF-5)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation ||
1. 1976 Startup
a. Costs using solar {conservation) system:
Total with no incentives . . e o 174. (197.) 201. (224.) 319. (342.)
Total with 20% IT.... 171, (194) 198, [221) 316.  (339)
Total with full incentives . e L 166. (1851} 194. (212} 312. (330.)
b. Costs using conventional reference system .. ... ... 179. 212. 358.
2. 1985 Startup?
0. Costs using solar {conservation] system:
(capitol related COSES) .. .......ovvvii 54. 77) 54. (77) 54, (77)
(operation & maintenance costs) . 9. [9) 9. ©) 9. [9.]
(el bil). R 63. (63.) B6. (86.) 191 (191)
(electrc bill) ... 48, (48.) 67. (67.) 146. (146.)
Total with no incentives . . 174. (197.) 216. (239.) 400. (423.)
Total with 200/, IT..... ... i 171. (194.) 213.  ‘ (236.) 397. (420.)
Total with full incentives . . . . P TR 166. (185.) 209. [227.) 393. [411)
b. Costs using conventional reference system ... ... .. 179. 231. 458.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference systemis SF-5)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBtu primory fuel. 4.10 (8.58) 3.46 (8.03) 2.62 16.22)
¢/kWhelectricity .................. 4.83 (10.10) 4.08 (9.46) 3.09 (7.32)

Levelized rice paid for convel

$/MMBIy primary fuel...
tk Whelecmicity

Escalation of conventional energy costs

Constant real
energy prices

Energy price
escalation |

4.82 5.99 1115
5.67 7.05 13.12

Energy price
e scalation Il

ntional energy®*
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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
i

A. ITEMIZED cOST oF COMPONENTS

Unit

Component Size cost

First cost

Annual  Life

finc. O&P) O&M (yrs)

1 Oil furnace .. 45M 8tuh 23 $/M Btuh $1,030 $30 15
2. Control electric 0/C ... 185 tons 430 $/ton 796 30 10
. . . . — 425 0 30
4, Collectors and associated com ........................... 45 m 143 $/m? ‘3,218 0 15
Collectors @ 95 $/m' 0 3218 o 30
——Iinstallation @16 $/m*
Transportation (@ 3 $/m*
25"/ overhead and profit
5. %" insulated steel pipe . ...................... 125 2 $4.1 513 0 30
6. Storagé (without plumbing) .. ... ... 200 kWh  $2.05/kWh 410 0 30
7. Pump, controls, and heat exchanger . . . $650 650 0 10
TOTAL. oo $10,260 $60
A lied ol cost dreplocedin 15 yry  with total replacement in30 yrs

ANNUAL ENERGY FLOWS

(Conventional reference system s SF-5)

Energy consumed

Backup consumed w/  Energy saved

by ref. system solar/conservation (% of total]
Net Electricity (bowm 1 sold] (MWh/unit) 115 11.3 17
Fuel consumed onsite (MBIY/unif..... . 205. 53, 741
Total energy ni {bbicrude equiv.t . ... ... .. 71. 39. 45.4
Electricitv sold to qrjd ann [MWh _entire b \d ““““““““““““““ o
Kaec qJ’mundl‘V)ve(mwebul m;]. o |ng) 5.2

Annual Peck electricity

Outside
Heat Exchanger

L Hot Water
i \L Storage
(e
N ~ Air-Condinoning

Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®

{Conventional reference system is SF-51

Escalation of conventional energy costs

Energy price Energy price

Constant real

energy prices escalation | escalation Il
1 1976 Startup
o %?.ﬁ‘ﬁ#:;&i:::‘;’ (conservation) system: 196 [246) 213, (264) 289, (339)
Total with 20% ! ) 183.  (235) 201.  (253) 276 (328)
Total with ‘u"lnunhvn . . 167. (200.) 184. (218.) 260. (293.)
b. Costs using conventional f'f."":' system 179. 212. 358.
2. 1985 Shﬂup
0. Costs using solar i :
(capno\ve\a\;';osls)...(.‘.‘.’f‘”"unm‘ system: 116. (167.) 116. (167.) 116. [167.)
(operation & maintenance cos‘s) ................ . 9) . (9. 9. [CH]
(foelbill-..... [T . 23, (23) 3. {31.) 69. (69.)
(electric baH) TSR 48. (43.) 67. (67.) 146. [146.)
Total with no incentives . . 196. {246.) 223. [274.) 340. (391.)
Total with 209 IT... ... . 183. (235) 211. [263.) 328. (380.)
Totolvith fullincentives ... o 167. (200.) 194. (227.) 311. (344.)
b Costs using :onv-nhana/ mhnnu syslem """""" 179. 231 4s8.

C. EFFECTIVE COST OF ENERGY TO CONSUMER

[Conventional reference system is SF-5)

Type of incentives given

Levelized cost of solar energy No N Full

or ‘conservation’ energy® incentives 20% ITC incentives
smmmmmww i 6.42 (10.34) 5.45  [951) 417 [6.75)
¢/kwhelectriaty, FEE 7.56 [12.17) 6.41 (1 1.19) 491 (7.94)

Escalation of conventional energy costs

Constont real Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation | escalation Il
$/MMBrv primary fuel. 482 5.9P 1115
e/kWhelectricity || 5.67 7.05 1312
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Table IV-13.-Albuquerque: Conventional System-Single Family House With Gas Heat and Hot Water and Gas-Powered Absorption A/C (IF-7)

_—— e e m = F* | Line

. A C Electricity ] Misc
. Grid . > Electric
Water . ines
TI7777777777 A Gucts
Heat Exnangers
" Gas
o avsomion 77777777 |
C 1 TLrtine | Chiller Heating
4 &
| .
. 7772 ot
| Loads
Sl Gas 777777 4
_LI' Furnace LLL LY
1
|
|
| I
Water > GasHot Hot Water
supply Water  [————— |oads
Heater
A. ITEMIZED COST OF COMPONENTS
Unit First cost Annual  Life
Component Size cost (incl O&P) Q&M (yrs)
L0GaS fUMACE . oo 45 MBtuh 15$ MBtuh $675 $0 15
2 Ductwork . L= - 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 FORBUILDING . ...ttt $2,895 $20

ANNUAL ENERGY FLOWS

[Conventional reference system is SF-7)

Energy consumed
by ref. system

Backup consumed w/ Energy saved
salar/conservation (% of total)

Net Electricity (bought-sold) (MWh/unif 8.0 8.0 0.
Fuel consumed onsite (MMBtu/unit) . ... . 218. 218. 0.
Total energy requirement (bbl crude equiv.)* . . 65. 65. 0.
Electricity sold to grid annually (MWh,entice building)........... 0.
Annual peak electricity demand (kW, entire building) 3.5

Outside

Heat Exchanger
Gas

Gas Absorption
Air-Conditioning

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™*

[Conventional reference systemis SF-7)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
1. 1976 Startup
Total with no incentives . .. ... 122. (138.) 165. [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 Startup®
(capital related cost............... 35. (50.) 35. (50.) 35. (50.)
(operation & maintenance costs| 3. @3) 3. @3) 3. (3)
[fel bl - 47. 7)) 97. 97) 143. (143)
(electrc bill) ... o 37. [37.) 53. (53.) 114. (114)
Total with me 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 solar 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)
¢/kWhelectricity . N/A IN/A) N/A IN/A) N/A  IN/A}

Levelized price paid for conventional energy®*

$/MMBty primary fuel....
elk Wh electricity . e

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
3.25 4.87 7.51
3.82 5.73 8.84

Ajiwe 9j8uis —anbianbng|y e 091



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

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annval  Life
Component Size cost (inel O&P) O&M l[yrs)
1. Gos furnace.. 45 MBtuh  15% MBtuh $660 $0 15
2 Ductwork - - 425 0 30
3. Absorption AsC. 185 tons 850 $/ton 1,570 20 15
4 Storgae tank ... 200 kWh 2,05 $/kWh 410 0 30
5 Heat exchanger, pump, and controls —_ - 650 0 10
6 Insulated steel pipe . 125 ft. 4.1 $/ft. o 30
7 Fl at p | at e solar collectors. 45 m? 143 $/m’ .3218 0 30
——Collector cost @ 95 $/m’ .3218 0 15
——Installation@ 16 $/m’
——Tronsportation @ 3 $/m*
—Overhead and profit equals 25 percent
TOTAL FOR  BulLDING G e $13,729 $2000

L installed collector costassumed replaced in 1 Syrswith total replacementiniOyrs

ANNUAL ENERGY FLOWS

(Conventional reference systemis SF-7)

Energy consumed

by ref. system

Backup consumed w/ Energy soved
solar/conservation

[% of total)

Net Electricity (baught-said) (MWh/unit)
Fuel consumed onsite [MMBtu/unit) .
Total energy requirement (bbl crude equiv.)*

8.0
218.
65.

8.0
42.
28.

80°7
56.2

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

" Outside
Heat Exchanger

: - Hol Water
- Storage Tank

" Gas Absarption
Air Conditioning

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

(Conventional reference system is SF-7)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices ascalation | escalation Il
1. 1976 Startup
0. Costs using solar (ccnservallon) system:
Total with no incentives . . 167. [219.) 183 (235.) 228. {280.)
Total with 20% IT... 154. (208.) 170. [224.) 215. (269.)
Total wwhmHmcen tives . ... - 138. (173.) 154. (189.) 199. (234
b. Costs using conventional relerence syslem ““““““ 122 165. 233.
2.1985 Startup’
a. Costs using solar (conservauon) syslem:
(capital related casts) . . . 117. (170.) 117. (170.) 117. (170]
(operation & maintenance com) 3. (3) 3 (3) 3. [3)
(Fuel bl - 9. 9.) 19. (19.) 28. (28.)
[elestric D). 37. (37.) 53, (53.) 114, (114)
Total with no incentives . 167. (219.) 192. {244.} 262. (314.)
Total with 20% IT.. 154. [208.) 179.  (233) 249. (304.)
Totol with full incentives 138. 173.) 163. (198.) 233. (268.)
b . Costs using conventionol reierence syxrem 122. 187. 295.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-7)
Type of incentives given
Levelized cast of solar energy No Full
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBtu primary fuel 5.64 (9.21) 478 (8 48) 3.66 (6.05]
¢/kwh electricity . 6.63 (10.83) 5.63  (99B) 431 7 12)

Levelized price paid for conventional energy®*

$/MMBN primory fuel. . . . . . ..
tk  Wh eleckicity . . . . . . . .

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
325" 487 751
382 573 8.84
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Table IV-15.—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

Gnd Misc
Electricity Electric
Loads
_______ — Absorption
r Choler
Solar
Thermal //
Collectors |
! /
c— — e —— = Flellme Hot Water + Heating
N e ~ Storage L'j
-t ’ ) & Co
— | Loads
Gas —» r _ [ Gas 7/ /1
i Furne
LNy —] urnace
Water |
s u | Supply L | Gasnhw
— | Backup
n=25
A. ITEMIZED COST OF COMPONENTS
Unit First cost Annual  Life
Component Size cost {inc) O&P) O&M  (yrs)
..45MBWh 15 $ MBIuh $675 0 15
- - 425 0 30
1.85 fons 850 $/ton 1,570 $20 15
4.Storage tank . ... 00kWh 2,05 $/kWh 410 0 30
5. Heat exchanger, pump, and ¢ e - 500 0 10
6. Insulated steel pipe .............. 125 ft. 4.1 $/& 513 0 30
7.Flat plate solar collectors. ................... B PP 45 m? 86 $/m? *1935 o 30
—-Collector cost @ 50 $/m? ‘1935 0 15
——Installation @ 16 $/m
——Transportation @ 3 $/m?
—overhead ond profit = 25%
TOTALoconrnr $7,963 $20

.'sinstalled collector cost assumed replaced m 15 yrswith total r

epl acenent n 30 yrs

ANNUAL ENERGY FLOWS

(Conventional reference system 1s SF-7)

Energy consumed

Backup consumed w,

Energy saved

by ref system solar/conservation (“/. of total)
Net Electricity (bought-sold] (MWh, unit) 8.0 80 0
Fuel consumed onsite (M MBtu/unit) 218 42. 80.7
Total energy requirement (bbl crude equiv) 65 28. 56.2
Electricity sold to grid annually (MWh,entire building) 0
Annual peak electricity demand (kW, entire building ). . . ........... s 35

. Gas T
I Furnace \;‘

Outside
Heat Exchanger

Hot Water
Storage Tank

Gas Absorption
Air Conditioning

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"

{Conventional reference systemis SF-7)

Escalation of conventionol e nergy costs

Constant reel Energy price Energy price

energy prices 1 escalation 1|
1 1976 Startup
a. Costs using solar (conservation) system.
Total with ) no incenhves . 137 ar7) 153. (193 } 198 (238.)
Total with 20% ITC 129 (170 ) 145 (186.] 190 (231.)
T ot al with ful | ncentives 110 (147) 126. (163.) 171 (208.)
b. Costs using conventional reference system 122 164. 233.
2 1985 Stertupd
a. Costs using solar (conservation) system:
(capitol related costs).. 87. [128.) B7. (128.) 87 {128)
(operation & maintenance cOsts).. 3 3) 3 (3) 3. [3)
(fuel . b i 9 9) 19. (19.) 28 28.)
(elecmv( ) b_ i | | ) 37. (37 53 (53.) 114, (114)
Total with no incentives . 137 [177) 16). [202.) 232 [272)
Total w‘ilh 20%. IT., e 129 (170.) 153. (195.) 224 (265)
TYotat with full incentives , 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 s SF-7)
Type of incentives given
Levelized cost of solar energy No Full
of ‘conservation’ energy’ incentives 20% ITC incentives
$/ MMBw primary fuel 361 (636) 3.05  {5.88) 179 (4.30}
¢/kWh electricity 4.24 [7 48) 3.59 [6.93) 210 [5.06)

Levelized price paid for conventional energy” *

$/MMBtv primory fuel... .
¢ kWh  electricity... .

Escalation of conventional energy costs

Constant real
energy prices

Energy price
escalation |

Energy price
escalation Il

3.25 4.87 7.51
382 5.73 884
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Table IV-16.—Albuquerque: Conventional System— Insulated Single Family House With Gas Heat, Hot Water,
and Gas-Powered Absorption A/C(IF-7)

———————— Fuel Line
N \ X Misc
Gnd Electric
E Electrncity Loads
Nower
LLITIZ777777 ~0
ARAPNAANAPAIIIIIII 1430 E g
e Gas
l’ Absorption [////
Q T | oner Heating
| 4 ;
i -+ Z/ Cooling
l Loads
Gas ‘s f 7
Gas == ?'. Furnace Z// Z/ [
|
I
|
Water - - - - * GasHo Hot Water
Supply Water Loads
Heater

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual  Life
Component Size cost lincl. O&P) O&M lyrs)
1. Ges furnace . . . . 31 MBtuh 15 $/MBtuh $465 0 15
2. Ductwork S — - 425 0 30
3. Central absorption a/ ¢ “ . . 13 tons 850 $/ton 1,100 $20 15
4. Gos water heater . 40 gol. 225 ea. 225 0 15
5 Extra insulation, storm doors and windows.. . ce— — 981 0 30
T F%REwwm(; s $20
TOTAL UNIT $20

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

Energy consumed

Backup consumed w/ Energy soved

by ref. system solar/conservation (% of total)
Net Electricity (bought-sold) (MWh/unit) 7.8 7.8 0
Fuel consumed onsite (MMBtu/unif) 169. 169. 0.
Total energy requirement {bbl crude equiv. 54. 54. 0.

Electricity sold to grid gnnuolly (MWh,entire building) .............. e R
Annual peak electricity demand (kW, entire building).. . . . . .. .. ...

N o e

Gas
Furnace

Gas Absorption
Air Conditioning

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*

(Conventional reference system is IF-71

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il

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 fuflincentives ... 110. (126.) 145. (161.) 206. (222.)

2. 1985 Startup?
{capital reloted COSIS) ..............ooeeiriieiiiiiiiii 34, (49.) 34, (49.) 34, (49.}
[operation & maintenancecosts) . . . 3. 3) 3. 3) 3. 13.)
elbi....... . . e 37. [37] 75. (75) 11 (1)
(electrichill) ... ... .. . 37. [37.) 52. (52.) 112, {112]
TOtal With 1O INCEMveS ...\ 110.  [126.) 163.  [179.) 264).  (276.)
Total with 20% 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 systemis IF-~
Type of incentives given

Levelized cost of solar energy No Foll

or ‘conservatism’ energy® incentives 20% ITC incentive
$/MMBru primary fuel.. N/A IN/A) N/A [N/A) N/A (N/~
¢/kWhelectricity.................. N/A (N/A) N/A [N/A) N/A (N/A]

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation escalation !I
$/MMBIu primary fou. .. 3.37 4.97 779 °
alk Wh electrici 3.96 5.84 9.17
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Table IV-17.-Albuquerque: Solar Heat Engine Cogeneration System— |nsulated 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

.

] (— — 7
R W

) = Outside
1(/ 4 Condenser
N System
i
Hot 1 — AL %
e Water .
(u,(‘ Storage fo Fa Absorption
= Chiller

Organic Turbine
Engine

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

(Conventional reference system is IF-7)

ITEMIZED COST OF COMPONENTS

bic

Unit First cost Annual  Life i i
Component Size cost [inCl. O&P} O&M  (yrs.) Escalation of conventional energy costs
Constant real Energy price Energy price
11-axis E-W tracking ColleCtor... .. ....ovvvivvi i 46 m’ 129 $/m’ f{$2vg70 030 energy prices escalation | escalation Il
- | 2,970 0 15
) 1. 1976 Startup
::?:Jl:ﬁé?i:)n@@ggoyg}m, a. Costs using solar (conservation) system:
o Ghinai 2 Total with noincentives........... RTT 184. (249.) 206. (271.) 226. 291.)
'3:55\':3&%3 :fgf'n @ 25% IO‘Ia' with 20% (TC.. 168. (236 191 (258) 211, (218)
‘otal with full incentives e . 134. (192.) 156. (215.) 177. (235.)
2 H O_I wa ter s ! orage 200 kwh 2 $/kwh 400 o 30 b. Costs using conventional reference system | 10 145. 206.
3. Fossil boiler—cast iron .. .. 21.7 47 $/kW 1,000 015 2. 1985 Stertu
LADSOTPHON A/C. ..o ov oo e oo 1.3 tons 850 $iton 1,100 $20 10 : Tup )
5. Water-to-air heot exchanger 9 10 $/ton 90 0 15 0 Costs using solar (conservation) system:
6 Insulated steel pipe 125 ft 41 St 513 0 30 (capital related casts.... 14. (209.) 144. (209.) 144. (209.)
7 H e d R : [operation & maintenance costs). . . c 7. (7) 7. 7.} (7)
. Heot ® xchanger, pumps and controls. = — 500 o 10 e bil) 33 (33) 67 67) 99 W)
5 Bxira nssletion, Storm doors and windows.. - - peay 5 30 i e o ) o ] o )
10. Organic turbine (installed with cooling tower, controls, 4.3 kW 4908/kW 2,110 30 15 Tzl‘zlwthngogflepwes e igg ggz) 2838 ggs; ggg Egég;
and high temperature heat exchanger, and generator). Tota with full ICENTVES v o : 134: [1921] 168‘. (227:) 200: [259“)
TOTAL..,. . $13,059,000 $50 b. Costs using conventional reference system . ... .. .. 110. 163. 2150.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference systemis IF-7)
* , installed collector cost assumed replaced int 5 yrs with total replacement in .30 yrs Type of incentives given
. . Levelized cost of solor energy No Full
ANNUAL ENERGY FLOWS (Conventional reference system is IF-7) or “conservation” energy® incentives 20% ITC incentives
$/MMBtuprimary fuel. . ... 12.46 (19.53) 10.80 (18.1 1) 7.02 [13.39
Energy consumed Backup consumed w/ Energy saved ¢/kWh electricity. 14.66 (22.99) 12.71 (21.32) 8.27 Els 76;
by ref. system solar/conservation (% of total] ’ ’ . :

Net Electricity (bought-sold) (MWh/unit).. 7.8 0. 100.0 Escalation of conventional energy costs

Fuel consumedanme(MMBh_J/uuitl e 169. 151. 10.8 Constant reat Energy price Energy price
Total energy requirement (bbl crude equiv.)* . 54, 31 422 Levelized price paid for conventional energy®* energy prices escalation | escalation Il
Electricity sold to grid annually (MWh,entire building) . 0. $/M M8t primary fuel PP 3.37 4.97 7.79
Annual peak electricity demand (kW, entire building) . .. .. 0. 4k Wh electricity.... . 3.96 5‘84 9‘77
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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

« A\ v
— T
i —
EEN
b | Hign _
U
= ! S ) Temperature
N | Storage
} ! |
t Ly -
- 4 -
- A _ Orgar T oab e
—————————————————————————————— - e Fra
ITEMIZED COST OF COMPORERTS B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*
Unit First cost Annual  Life (Conventional reference system 1s IF-7)
Component Size cost fincl 02P) Q&M (y 1s) Escalation of conventional energy costs
- - A
1. ETC:T‘.ZCE;W@m;;k;-e"couecwr 46 m 129 $/m v$.§g77% g 312 Constant real Energy price Energy price
——Installotion @ 20$ m? energy prices escalation | escalation Il
—Shipping @ 3$/m? _ 1. 1976 Startup
——-overhead and profit 25% 0. Costs using solar (comervmhon) syslem
2 High temperature oil storage... ..................... 80 kwh 19 $/kWh 1,520 0 30 Total with no incentives .......... e 183. (255.) 196. (268.) 207. (279.)
3. Fossil bailer-cast 1ron . . . . . L 217 kW 47 $/kW 1,000 0 15 Total with 20% IT........ 166. [240.) 178. (253.) 189. (264.)
4 Absorptiona/c.......... 1.4 tons 850 $/ton 1.200 S20 10 Total with full incentives . ... ... . 125. (189.) 138. (202.) 149. (213.)
5 Water-to-air heat exthanger . . 9 kw 10 $/kW 90 0 15 b. Costs using conventional reference system . . ... ... 110. 145. 206.
6. Insulated steel pipe . . 125 ft 4.1 $/ft 513 0 30 2. 1985 Startup?
7 Heat exchanger, Pu"\ps“"dr.onllols - 500 o 10 0. Costs using solar (conservalion) system:
8. Ductwork . . - - 425 0 30 (capital related costs) . 158. (230.) 158. (230.) 158. (230.)
9. Extra meuNon “°'mdoon and windows . . . .. ... .... — - 981 0 30 [operotion& maintenance costs) . 7. 7 7. (7.) 7. (7.)
10. Organic turbine {installed with coaling tower, controls, 43 kW 490 $/kwW 2,110 30 15 (foel i) . o 18. [18. 37. (36. 55. (55.
ond high temp heat exchanger, and generator. [electric bil). ... [T 0. 0. 0. ()) 0. (Oj
TOTAL FOR BUILDING . ) ) ) B $14,279 $50 Total with Mm'zenlwes‘ 183. (255.) 203. (275] 221. (292.)
TOTAL PER UNIT $14,279 $50 Total with 20% IT... 166. (240.) 185. (259.) 203. 277.)
----------------------------------------------- ' Total with fullincentives ... 125, [189) 144, (209) 162.  (227)
b. Costs vsing conventional reference syslem 210. |d7 260.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
{Conventional reference system is IF-7)
. > nstalled epllector cost assumed replaced 0 1% yrg  with total replacement in 30 yrs - Type of incentive given
. . Levelized cost of solor energy No Full
ANNUAL ENERGY FLOWS (Conventional reference System is IF-7) or “conservation’ energy” incentives 20% ITC incentives
$/MMBtu primary fuel...........cooveeienoinienicnnns 8.72 [13.58) 7.51 [12.55) 4.77 (9 12)
Energy consumed Backup consumed w/  Energy saved ¢/kwhelectricity... . 10.26 [15.99) 8.84 (14.77] 562 (10.74)
by ref. system solar/ conservation (% of total) R
" Escalation of conventional energy costs
Net Electricity {bought-sold) (MWh/unit). 7.8 0. 100.0 - oy
Fuel consumed onsite (MMBtu/unit] 169. 84. 50.3 Constant real Energy price Energy price
Total energy requirement {bbl crude eq 54, 17. 67.8 Levelized price paid for conventional energy® " energy prices escalation | escalation |l
Electricity said to grid annually (MWh,entire building) . ....... 0. $/MMBt primary fuel. . . . . . . . . 3.37 497 7.79
Annual peak electricity demand (KW, nnhmbuuldmg] 0. e | k Wh electricity. 396 584 9. 27
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Table IV-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

| !
Sotar s
Cotlector T
(One Axis ar
Tracking o
Troughi Storage |
i
’ | | avsarpt resus
~cce oo — 33 sorptior
- 7 s TR 2,
| I - Loed
I 250 F
| S DRI a2 ne
1 I - z
t . £§
Outsiae
_ e S,
| . Cungenses
: 77T« i ‘ : I System
1 - nea v . .. | Cooing <
| . Ll 3¢ | Radator Hign L
|| [:;J e £y Temperatare
b, , Lone [ S
1 : o i I- ] .
-— Dloop oy e Crganc L water
{ Fina I Loop = Organic Turbine
L o Gas Backup Engrne
7 HW
A. ITEMIZED COST OF COMPONENTS B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*
Unit First cost Annual  Life (Conventional reference system is IF-7)
Component Size cost {incl. O&P) O&M lyrs) Escolation of conventional e nergy costs
1. One axis E-W tracking collector . ..............coovviiiiiiiiiinn 46 m 129 $/m’ .$2,970 0 30 Constant real Ener - -
: gy price Energy price
——Collector @380 $/m? . 2.970 0 15 energy prices escalation | escalation Il
—installation @ 20 $/m*
——Shipping @3$%$/m?* 1. 1976 Startup
——Overhead and profit 25% 0. Costs using solar (conservallon) syslem
2. High temperature oil storage . . - 100 k¥Wh 17 $/kWh 1,700 0 30 Total with noincentives............ 207. (287.) 221. (301.) 234. (314.)
3. Fossil boiler-cast iron . . 21.7 kW 47 $/kW 1,000 0 15 Total with 20%ITC.. e . . . 187. (270.) 201. (284.) 214. (297)
4. Absorption AIC.... 1.4 tons 850 $/ton 1,200 20 10 Total with full incentives . . . o 141. (212.) 155. (226.) 168. (239.)
5. Water-to-air heat exchanger 9 kW 10 $/kW 90 0 15 b. Costs using conventional reference syslem ““““ 110. 145. 20d.
8. Insulated steelpipe TR . 125 ft. 4.1 8/t 513 0 30 2. 1985 Startup?
7. Heat exchanger, pumps, and commls e - - 500 0 10 a. Costs using solar [conservation) system:
8, Ductwork . - — 425 0 30 (capital related casts . . . e 177. (257.) 177. (257 177. (257)
9. Extra |nsu\at|on norm doors and wmduws — - 981 0 30 {operotion & maintenance costs) . . . 9. [9) 9. 9. 9. 9.
10. Organic turbine (installed with cooling 1ower controls, 4.3 kw 490 $/kW 2,110 30 15 (fuel bill)... R 21, (21.) 42. (42.) 62. 62.)
and high temp. heat exchangerund generator. (electric bill) .. . 0. (0.) 0. (0) 0. (0.
11. Battery and space . 78 $/kWh 780 6 10 Total with no incentives . . 207. (287.) 229. (309.) 249. (329]
12. Power conditioner . .. ... 124 $/kW 580 6 30 Total with 20% ITC...., C . . 187. (270.) 209. (291.) 229. (312)
T — Total with full incentives ... 141. (212] 163. [234.) 183. (254.)
IOOTT\T.\I;’EFROUFLI?P”‘-D‘NG o :iggig fgg b. Costs using conventional reference system . 110. 1d.2. 260.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference systemis IF-7)
‘ 2mnstalled collector cost assumed replaced n 15 yrswith total replacement n30YyS Type of incentives given
Levelized cost of solar energy No Full
ANNUAL ENERGY FLOWS (Conventional reference system is IF-7) or ‘conservation” energy” ncentives 20% ITC incentives
$/MMBtuprimary fuel. .. ..........ooooeiiiiiiii, 10.83 (16.59) 9.37 (15.34) 6.04 (1 1.18)
Energy consumed  Backup consumed w/ Energy saved ¢/kWhelechiity....................... e 12.75 (19.52) 11.02 [18.05) 7.11 [13,16)
by ref. system solar/ conservation [*]. of total)
Escalation of conventional energy costs
Net Electricity (bought-sold] (MWh/unit). 7.8 0. 100,0 v
Fuel consumed onsite (MMBtu/unit). . 169. 95. 43.9 Constant real Energy price Energy price
Total energy requirement {bbl crude. equiv.) . 54. 20. 63.7 Levelized price paid for conventional energy®* energy prices escolation | escalation Il
Electricity sold to grid annually (MWh,entire building) . . 0. $/MMBty primory fuel 3.37 4.97 7729
Annual peak electricity demand (kW, entire building).... 0. ¢/kWhelectricity ... 3.96 5.84 9.17
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Table IV-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 WithIF-9 Space” Conditioning

s

| M i
* —
i IRy
|
Lo T
— Pw el ..1‘ —~ / ]
L e e e ———— b

A. ITEMIZED COST OF COMPONENTS

Unit First cost ~ Annuol Life
Component Size cost {incl. O&P) O & M lyrs)
Lo Heat PUMpP. ..o 130 tons 800 $/ton $1,040 $50 10
2 Ductwork........ — — 425 0 30
3 Low temperature 2 $/kW 100 o 30
4 Fossil water heater.............. 225 eo. 225 0 15
5. Stirling engine {1=0.32) 188 $/kW 1,3s0 100 10
——Engine (less generotor} @ 150 $/kW
—Overhead and profit@ 25%
6 Generator e 37 $/kW 204 0 10
7. Heat exchanger... 33% ea. 33 0 30
8 Extrainsulation, stormdoorsand windows .. ................. ... - 981 0 30
TOTAL ..ot . . . $4,358 $150

ANNUAL ENERGY FLOWS (Conventional reference systemis IF-7)

Energy consumed
by ref. system

Backup consumed w/ Energy saved
solar/conservation (% of total}

Net Electricity (bought-sold) (MWh/unit).. 7.8 0. 100.0 ~
Fuel consumed onsite {MMBtu/unit)... ... ... . 169. 142. 16.1
Total eneray requirement {bbl crvde equiv.® ... ....... .. 54, 30. 45.6
Electricity sokd to grid annually {MWh,entire buikding) 0.
Annual peak electricity demand (kw, entire building) . ... ... ... 0.

Stirling
Heat Engine

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®<

(Conventional reference systemis IF-7)

Outsiae
Heat Exctangel

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar (conservation) system:
Total With M INCENtIVES . .. ...\ 13, (137.) 135. (158.) 154. 177.)
Total with 20% IT... ... ... 111, (136.) 133. (157.) 152. (176.)
Total with full incentives . ... . ... o . 107. (130.) 128. (151.) 147. [171.)
b. Costs using conventional reference system ... ..... 110 145. 206
2. 1985 Stertup
a. Costs using solar (conservation) system:
(capital related costs) . . - 60. [84.) 60. [84.] 60. (84.)
(operation & maintenance costs} . . . 22. (22.) 22. (22) 22. (22.)
{Fuel bil) 3L (31) 63. 163.) 93. [93)
[electrc bill. . o e e vl 0. ) 0. ) 0 (0)
Total withnoincentives . ... .. . 113. (137.) 146. (170.) 176. (200.]
Total with 20%ITC.. m. {136.) 144. {168.) 174. {198.)
Total with full incentves.......... . e 107. (130} 140. (163.) 170. (193.)
b. Costs using conventional reference system .. ... ... 110. 163, 260.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is(F-7}
Type of incentives given
Levelized cost of solor energy No Full
or ‘conservation’ energy* incentives 20% ITC incentives
$/MMBR primary fuel.................. e 4.63 {7.04) 4.45 (6.88) 4.02 (6.34)
¢/kWhelectricity....................o . 5.45 (8.28) 5.23 (8 09) 4,73 [7 46)
Escalation of conventional energy costs

Constont real Energy price

Levelized price paid for conventional energy® energy prices escolation |
$/MMBr primory foul. ... 337 4.97
¢/kWh electricity..... . . . . . . 396 584

Energy price
escalation |l

7.79
9.17
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Table 1V-21 —Albuquerque: Conventional System— All Electric Single Family House Using Heat Pump Heating (SF-2)

Gra Misc
Electnicity Eectre
Loag

Heat
Pump LT Cowng
Loac
arige
_ [ 2
Water it tlectne o HW
Supply HW Loac
Heater
n=0n75
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Component Size cost {incl. O&KP) O&M {yrs)
LHEAEPUMP L. L5 tONS 800 $/ton $1,480 $50 10
2.Ductwork................ = - 425 0 30
3. Electric water heater 40 gal 225 ea. 225 0 15
TOTAL o $2,130 $50

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

Energy consumed

Backup consumed w/ Energy saved

by ref. system solor/conservation (“/. of total)
Net Electricity (bought-sold) (MWh/unit).............. 325 32,5 0.
Fuel consumed onsite (MMBtu/unit).................. cen 0. 0. 0.
Total energy requirement (bbl crude equiv.}*. 79. 79. 0.
Electricity sold to grid annually (MWh,entire bumming).. 0.
Annual peak electricity demand (kW, entire building) . .. 25.6

Outside
Heat Exchanger

«

— /-‘:7<“Heal Pump

Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"

[Conventional reference system is SF-2)

Escolotion of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
1. 1976 Startup
Total with N0 INCENtIVE! . ... ... 156. 169.) 186. [199.) 310. [322)
Total with 20% IT. . 156. (169.) 186. 199.) 310. [322.)
Total with full incentives 156. (169.) 186. (199.} 310. (322))
2. 1985 Startup?
{capital related costs) 32. [44.} 32. (44.) 32. (44]
(operation & maintenance costs] 7. (7. 7. 7) 7 (7))
(fuelbill) ..o 0. (0) o. (0) o. )
lelectric bill) . ... 117. (117, 164. (164. 355. (355.)
Total with ne incentives . 156. (169.) 203. (216.) 395. (407.)
Total 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 systemis SF-2)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBty primary fuel. N/A (N/A) N/A (N/A) N/A [N/A)
¢/kWhelectricty....... ... N/A  (NIA) N/A  (NIA) N/A  [NIA)

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation | escalation ||
$/MMB primary fuel. 3.66 8.47
-k Wh elactricity............ . 4.31 5.42 9.97
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Table IV.22.—Albuquerque: Conventional System —All Electric Single Family House Using Improved Heat Pump Heating (High Price) (SF-2)

M5
_ —p] Ewectnc
Q. e
Loag
" improvea Aeatng
_— Hea: TITT7T7T e
pUVY\D LOanng
: [ Z ; L aad
_  SE—
AN AN
Improved
Water b Lroctic HW
Sopply HW Loan
S Heater
N 285
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annucl Life
Component Size cost Gncl. O&PY O & M (yrs)
1.85tons 1,440 $/ton $2,660 $50 10
L - - 425 0 30
3. Electric water heater .. 40 gal 225 so. 225 0 15
TOTAL, oo . $3,310 $50

ANNUAL ENERGY FLOWS (Conventional reference system is SF-21

Energy consumed
by ref. system

Backup consumed w/ Energy saved
solar/conservation

(“/,0f total)

Net Electricity (bought-sold) (MWh/unif).. 325 27.8 145
Fuel consumed onsite (MMBtu/unit). . 0. . 0.
Total energy requirement bblcrude equiv.* .. .......... 79. 68. 14.5
Electricity sold to grid annuolly (MWh,entire bUilding) .. .. ... ...ttt 0.
Annual peak e\ec!riE\Ly demand (kw, entire building) . 25.6

7 Outside
Hea[ Exchanger

TN
IS~ Heat Pump
Compressor

-

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*

[Conventional reference systemis SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar (conservation) system:
Total with no incentives . 162. (181.) 188. (208.) 295. [315.)
Total with 20% IT............ - 160.  (180] 186.  [206] 203, (3134
Toted with full incentives 155, (174.) 182. (201] 289. (308.)
b Costs using conventional reference System. .. ?s6. 186. 320.
2. 1985 Startup®
0. Costs using solar (conservation) system:
(capital related coats . e 53. (73.) 53. (73.) 53. [73.)
(operation & maintenance costs) . 7. (7)) 7. (7) 7. 7)
(fuel bil), . . 0. (0) 0. (0.} 0. (0.)
[electric bill) ..., 101. (101.) 142. [142.) 309. (309.)
Total with no incentiv . 162.  [181) 203,  (222) 369.  (389.)
Total with 20% IT............. 160.  [180) 201 (221) 367. (387
Total with full incentives ... ....... 155. [174.) 196. (215.) 363. (382)
b Costs using conventional reference system.. 156. 203. 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
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBtu primary fuel. 4.48 (8.77) 4.06 (8.42) 3.13 (7.25)
¢/kWh electricity 5.27 (10.32) 478 (9 91] 369 (8.54]

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy®® energy prices o scalation | escalation I
$/MMBtu primary fuel 366 4.61 847
C/kWh electricity....... ... ... 431 542 997
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Table IV-23.—Albuquerque: Conventional System—All Electric Single Family House Using Improved Heat Pump Heating (Low Price) (SF-2)

Gna Misc
Electricity E:.e:al;lc
e A0 Fectaty
WW Ll b et
o Improved Heating
> Heat TIIITT or
Pump Cfgggg
ol TR B R T
Improved
Nater a Electric HW
Supply HW Loaa
B ——
Heater
n= 085

A. ITEMIZED COST OF COMPONENTS

Unit First cost  Annual Life
Component Size cost {incl. O&P) O & M ({yrs)
1. Heat pump . . . . . . . . . . . . 185 tons 960 $/ton $1,780 $50 10
2. Ductwork..... — - 425 0 30
3.Electric water heater . 40 gal 225 ea. 225 0 15
TOTAL e o e $2,430 $50

ANNUAL ENERGY FLOWS

(Conventional reference system is SF-2)

Energy consumed

Backup consumed w/ Energy saved

by ref. system solar/ conservation {% of total)
Net Electricity (bought-told) (MWh/unit). . . . 32.5 27.8 145
Fuel consumed onsite (MMBtu/unit] 0. 0. 0.
Total energy requirement {bbl crude equiv.)* . 79. 68. 145
Electricity sold to grid annually (MWh,entire building).............................. Q.
Annuol peak electricity d d(kW, entire buildi 25.6

QOutside
Heat Exchanger

Heat Pump
Compressot

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™*

(Conventional reference system is SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | o scabticm If
1. 1976 Startup

0. Costs using sokar (conservation] system:
Total with moincentives .. ... e 147. (IbO.) 173. (187.) 280. {294.)
Totol with 20% ITC........ 146. (160.] 172. (186.) 279. (293.)
Total with full incentives 145. (159.) 172. (185.) 279. (292.)

b. Costs using conventional reference system . . . 157. 187. 310.

2. 1985 Startup?

a. Costs using solar (conservation) system:
(capital related casts, .. ................... - 38. (52) 38. (52) 38. (52.)
(operation & maintenance costs) . . . . . P.) 7. (7. 7. 7.)
{hoel i) . . 0. 0.) 0. (0) 0. (0)
(electric bill). ... . 101. (101.) 142. (142. 309. (309.)
Total with no incentives . . 147. (16.0.) 187. (201.) 354, (368.)
Totol with 20% IT: 146. (160.) 187. (201.) 353. (367.)
Total with full incentives .............. . . . 145. (159.) 186. (200.) 353. (366.)

b. Costs using conventional reference system .. ... ... 157. 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
or 'conservation’ energy® incentives 20% ITC incentives

$/MMBHy primary fuel. . 1.15 (4.16) 1.04 (4.07) .90 (3.78]
¢/kWhelectricity............. 1.35 (4.90) 123 (4.50) 1.06 [4.45)

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy®-* energy prices ® scakaticm | escalation ||
$/MMBty primary fuel. 3.66 4.61 8.47
C/kWh dlectricily....... 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

L t
. tec
RS o
. ne o
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual  Life
Component Size cost {incl. O&P)  O&M  ({yrs)
1 Heat pump 1.85 tons 800 $/tons $1,480 50 10
2DUENING . o — 425 0 30
3 Hot water storage with electric backup (including heat 100 qul $355 355 0 30
exchanger).
APUMPS and CONMTOIS . .. ..ot $250 250 0 10
Sinsuloted steel pipe . .. . 75 ﬂ $2.6/ft 195 0 30
6 Flat plate solar Collectors.. . e 10 m 143 $/m? .75 0 15
—Collector cost (@ 95 $/m* e 715 0 30
——Installation @ Yo $/m?
——Transportation @ $3/m*
——Overhead and profit= 25%
$4,135 $50

TOTAL

«Yzinstalled collector cost assumed replaced n 15 yrs., with total replacement n 30 yrs.

" Outsice
Hea! Exchanger

- Hot

~—
Water
Storage

Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®:

(Conventional reference system is SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price

ANNUAL ENERGY FLOWS

(Conventional reference system is SF-2)

Energy consumed Backup consumed v/ Energy saved

energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar (Cnnservaunn) syﬂ-m
Total with no incentives . .. .. e 147. 169.) 160 {191 261 283
Total with 20% IT.. 144 (166, 167 188. 258 (280
Tool WIEN flincentves 140. 157, 162. 119. 254, 211
b. Costsusing convanhonal reference system ‘‘‘‘‘‘‘‘ 157. 187. 310.
2. 1985 Startup®
0. Costs using solar {conservation) system:
(capital related costs) . . 53 (74.) 53 (74.) 53 (74.)
(operation & maintenance cosls) ............... 7. (7)) 7 (7) 7. (7)
(fuel bil), . . . . . . 0. (0.) 0. (0.) 0. (0)
EBEEIC DI ... 87. (87.) 122 [122) 264,  [264)
Total with ne incentives 147. (169.) 182. (204.) 325. (346.)
Total with 20% IT... 144, (166.) 179. (201.) 322. [343.)
Total with full incentives . . o 140. [157.) 175. (192.) 317. (334))
b. Costs using conventional reference. system ,,,,,, 157. 204. 39.5.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference system is SF-2)
Type of incentive given
Levelized cost of solar energy No Full
of'conservation’ ® nergy’ incentives 20% ITC incentive!
$/MMBu primary fuel. ... .. e 2.30 (4.65) 1.94 (4.34) 1.47 (3 33)
¢/kWhelectricity.................. 2.70 (5.471 2.28 [5.11) 1,73 (3.92)

Escolation of conventional energy costs

by ref. system solar/conservation (“/. of total)
Net Electricity (bouqhilold} (MWHh/unit). 325 23.3 28.4
Fuel consumed onsite (AMBtu/unit).. 0. 0. 0.
Total energy requiremeat {bb! crude equiv.]* . 79. 57. 28.4
Electricity sold to grid gnnually (MWh,entire building) . .. 27%

Annual peak electricity demand (kw, entire building}....

Constant real Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation | escalation Il
$/MMBHy primary el . .. 3.66 461 8.47
tlk Wh electricity. . . .. 4.31 5.42 9.97
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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

Heatng

e HW
yas Loac
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Component Size cost finc. O&PY O&M vrs)
L HERLPUMP oo 1.85 tons 800 $/ton $1,480 $50 10
2.0UCtWOrk .. - - 425 0 30
3. Collectors and associated costs 25 m' 143 $/m* .1,787 o 15

——Collectors @ 95 $/m’ ® 1787 o 30

——Installation @ 16 $/m’

——Transportation @ 3 $/m’

—25% overhead and profit — — — — —
4. %" insulated steel pipe . 125 #t $4.1 513 0 30
5. Storage (without plumbing) . ... . e 200 kwh $2.05/kWh 410 0 30
6. Pump, controls, and heat exchanger............................ - $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

‘Heat Pump
Compressor

Outside
Condenser
unit

Hot Water
Storage

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dellars)®-<

(Conventional reference system is SF-2)

Escalation of conventional energy costs

Constant real

Energy price

Energy price

Energy consumed
by ref. system

Backup consumed w/ Energy saved

solar/conservation

(% of total]

energy prices escalation | escalation Il
1. 1976 Startup
0. Costs using solar {conservation) system:
Total with no incentives . e 171 [206.) 191 (226.) 273. (308.)
Total with 20% IT! 163. (199.) 183. (219.) 265. (301.)
Total with full incentives ....... c e 152. 177 172. (197.) 254, (279.)
b. Costs using conventional reference system 157. 187. 310.
2. 1985 Startup?
0. Costs using solar {conservation} system:
(capitol related costs) 85. (21) 85. (121] 85. (121.)
(operation & maintenance costs) 7. (7)) 7. 7)) 7 (7)
(fuel bill . 0. 0.} 0. (0) 0. (0)
(BRSO ..o 78. [78.) 109, (109.) 237, [237.
Totalwith no incentives . ... .. 171. {206.) 202. (237.) 329. (365.)
Total with 20% ITC.... e . . 163. (199.) 194, (230.) 321. (358.)
Total with full incentives ....................... T 152. 177 184. (208.) 311. (335.)
b. Costs using conventional reference system.., . . . . . 157. 204. 395.
c. EFFECTIVE COST OF ENERGY TO CONSUMER
[Conventional reference systemis SF-2)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ energy® incentive 20% ITC incentives
$/MMBty primary fuel. . P . 4.49 (7.48) 3.82 (6.91) 2.94 [5.01)
¢/kWhelectricity....................coiiii 5.29 (8.81) 4.50 (8.13) 3.46 (5.89)

Net Electricity (bought-sold) (MWh/unit)..
Fuel consumed onsite(MMBtu/unit)...
Total energy requirement {bbl crude equiv.}* . ..

325

79.

37.0
0

37.0

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

0.
25.6

Escolation of conventional energy costs

. Constant real Energy price Enecgy price

Levelized price paid for conventionol energy®-* energy prices escalation | escalation Il
$/MMBM primary hi... . 3.66 4.61 8.47
~Ik Wh electricity..... 4.31 5.42 9.97
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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

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual  Life
Component Size cost fincl. 0&P) O&M (yrs)
1 Heat pump 1.85 tons 800 $/ton $1,480 $50 10
2 Ductwork - - 425 0 30
3 Collectors ond associated costs . 30 m' 143 $/m? ©2.145 0 30
——Collector! @ 95 $/m’ " 2145 0 15
——Instollation @ 16 $/m’
——Transportation @ 3 $/m’
-—25% overhead ond profit
4. 1. insulated steel pipe ... ... ... ... 125 f 4.1 $/ft 513 0 30
5 Storage {without plumbing) .. ....................... 200 kWh 205 $/kWh 410 0 30
6 Pumps, controls, and heat exchanger — 650 650 0 10
TOTAL FOR BUILDING $7,768 $50
$7,768 $50

TOTAL PER UNIT

ANNUAL ENERGY FLOWS

(Conventional reference system s SF-2)

'z nstalled collector cost assumed replaced in 15 yrs  with total replacement in 30 yrs

Energy consumed
by ref. system

Backup consumed w/ Energy saved

solar/conservation (% of total)

Net Electricity (bough;-sold) {MWh/unit), 325 19.0 41.4
Fuel consumed onsite (MMBtu/unit). . .. 0. 0. 0.
Total energy requirement tbbl crude equiv. 79. 47. 41.4
Electricity sold to grid annually (MWh,entire building) . . . 0.
Annual peak electricity demand (kw, entire building). 25.6

; Outside
1) Condenser
!
' L n”
ke
N T — Hot Water
= Storage

Heat Pump
Comoressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™

(Conventional reference systemis SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
1. 1976 Stortup
a. Costs using solar (conservation) system:
Total with no incentives . ..................... 172. (212.) 191. (231.) 268. (308.)
Total with 20% IT... . i 163. (204.) 182. (223.) 259. (300.)
Total with full incentives .............. e 143. (179.] 162. (197.) 239. (275.)
b. Costs using conventionol reference system . . . ... .. 156. 186. 310.
2.1985 Startup’
0. Costs using solar (conservation) system:
(capital related costs) . 92. (132.) 92. (132} 92. (132)
(operation & maintenance costs) . . . 7. 7)) 7. [7) 7. (7)
(fuel bill . . e 0. [0.) 0. (0) 0. [0.)
[electric Bll) ... 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 . e . Co 143. (179.) 172 (208.) 292. (328.)
b. Costs using conventional reference system ........ 156. 203. 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
or ‘conservation' energy® incentives 20% ITC incentives
$/MMBtu primary fuel.. o 4.52 (7.53) 3.83 (6.94) 2.27 (4 99)
¢/kWhelectricity . . 5.32 (8.86) 4.51 (8.17) 268 [5.88)

Escalation of conventional energy costs —

Constant real Energy price Energy price

Levelized price paid for conventional energy®. energy prices escalation | escolation Il
$/MMBtu primary fuel. . . . . . - 366 461 847
¢/kwh electricity... 431 542 9.97
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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

Gra Misc
Llectncity Fi‘eoca';“
Heating
Hea' or
SY///5 71700
L oac
Wwater HW
Suppy L 0ac
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Component Size cost finc. O&P) O&M (yrs}
LHEAEPUMP .o 185 TN 800 $/ton $1,480 $50 10
2. Ductwork — — 425 0 30
3. Collectors and associotedcosts .. ... 45 m? 143 $im* 3217 0 15
——Collector @ 95 $/m* ® 3217 o 30
——installation @ 16 $/m?
Transportation @ 3 $/m?
——25% overhead and profit
4.Insulated she#lIPE ... ... $4.1 513 0 30
5. Storage (without plumbing) $2.05/kWh 410 0 30
6. Pump, controls, and heat hang — $650 650 0 10
TOTAL. . . PSSP $9,912 $50

.Y installed collector cost assumed replaced in 15 yrs., with total replacement in 30 yrs

ANNUAL ENERGY FLOWS

(Conventional reference system is SF-2)

Energy consumed Backup consumed w/ Energy iaved
by ref. system r/conservotion (% of total)

Net Electricity (bought-sold) (MWh/unit)................... 32,5 16.8 48.4
Fuel consumed onsite (MMBtu/unit)... ... 0. 0. 0.
Total energy requirement {bbl crude equ 79. 41, 48.4

Electricity sold to grid annually (MWh,entire building)....... ... .
Annual peak clectricity demand (W, e ntire building)........ e

~ Outside
Condenser
Unit

Hot Water
Storaqe

Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*

(Conventional reference systemis SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escolation | escalation Il
1. 1976 Startup
a. Costs using solar (conservation) system
Total with MO INCENLVES ... ..., 188. (237.) 205. (254.) 274. (323)
Total with 20% ITC..... 176, (226.) 193, (243) 262, (313]
Total with full incentives . 159. (191.) 176. (208.) 245. {277}
b. Costs using conventional reference system . .. .. ... 157. 187. 310.
2. 1985 Startup®
0. Costs using solar (conservation) system:
(capitol rebated COStS) ... 115. (164.) 115. (164.) 115. {164.)
[operation & maintenance CoSts) .. ................... 7. [7.) 7. 7.} 7. (7)
(fuel bill, . . Q. (0) 0. 0.) 0. 0.
electric Bll) ... 66. [66.) 92, (92] 200. (200.)
Total with ne incentives .. ... 188. (237.) 215. {263.) 322. 371
Total with 20% ITC. 176. (226.) 202. [253.) 310. (361.)
Total with fullincentives ................ 159. (191.) 186. (217.) 293. [325.)
b. Costs using conventional reference system ... ... .. 157. 204. 395.

c. EFFECTIVE COST OF ENERGY TO CONSUMER

(Conventional reference systemis SF-2)

Type of incentives given

Levelized cost of solar energy No Full

or 'conservation’ energy® incentivas 20% ITC incentives
$/MMBtu primary 5.35 (8.52) 4.54 (7.82) 3.48 (5.52}
¢/kWhelectricity.................. 6.30 (10.02) 5.35 (9.21) 4.09 (6. XI)

Escalation of conventional energy costs
Constant real Energy price Energy price

Levelized price paid for conventional energy™* energy prices escolation | o scobtion H

$/MMBR primary tail. ... 3.66 4.61 8.47

C/kWh electricity....... . F . 4.31 5.42 9.97
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Table IV-28.—A[buquerque: 100-percent” Solar Hot Water and Heating System— Single Family House Using Flat. Plate Collectors 1977 Prices),
Community Seasonal Low. Temperature Thermal Storage; Building Equipped With SF-2 Space-Conditioning

Water-to- Heatng
A redt 78 coacs
Ecnanger
Heg! Hot Water
Excnanger coads

T

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual  Life
Component Size cost {incl. 0&P) o&M lyrs)
LFANCOIl UNIt . ..o 13.2 kW 13 $/kw $170 0 15
2. Ductwork . .. . = - 425 0 30
3. Central electric ajc. . . .. .. .18 tons 430 $/ton 796 $30 10
4. Hot water tank w/heat exchange . ... .... . 30 gol 225% 225 0 15
5. Collector and 0ssociated costs . 35m? 143 $/m’ * 2500 0 15
——Collectors @95 $/im’ ' 2500 0 30
—-- Installotion @ 16 $/m?
——Transportation @ 3 $/mm?
——25% overhead and pwm
8.Controls ... . N 100 0 15
Hmulaudmlmp. - 100 ft $4.1/8 410 0 30
8. Storage . 13,000 kwh 0.5 $/kWh 6,000 0 30
9 Dlslrlbutlun sys'em [including BTU meter) . — - 3,000 90 30

$16,126 $120

TOTAL FOR BUIDING ...
$16,126 $120

TOTAL PER UNJT..

*1; installed collector costassumedreplac ed in 15 yrs with totalreplacementin 30 yrs

ANNUAL ENERGY FLOWS

(Conventional reference system is SF-2)

Energy consumed Backup consumed w/ Energy saved

by ref. system solar/conservation (% of total}
Net Electricity (bought, sold) (MWh/unit)................... 325 11.3 65.4
Fuel consumed  onsite (MMBtu/unit}... o. 0. 0.
Total anergy requiremynt [bbl crude equiv.* .. 79. 28. 65.4

E\ecmcnytddhandﬂMW»Y(MWhonhrobmldmg) 0.
Annulpeak alectricity demand (W, enie buidina . PP PP Y

Waler-to-
A Hea'
Exchanger

Proes

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™®

(Conventional reference systemis SF-2)

Escalation of conventional energy costs

Constant reel Energy price Energy price
energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using soku(:oﬂurvahon) lytf.ﬂ\x
Total with no incentives . . 216. (286.) 229. [298.) 279. (349.)
Total with 20% IT... 194. (267.) 206. (279.) 257. [329.)
Total with fulhncenlwes . . 164. (203.) 177. (215.) 227. (266.)
b. Costs nmlw mnnhona/ mhnfxe ;y:lun ...... 157. 187. 310.
2. 1985 Startup?
a. Costs using solar {conservation) system:
{capital related costs)] 151. (220.) 151, (220.) 151. {220}
(opmmnl.mmnmmcom) 18. 18) 18. (18) 18. (18))
(fuelbil . . . . . 0. 0.) 0. [0.) 0. (0.)
(electric bifl} 48. (48] 67. (67.) 146. (146.)
Total vith noincentives ... 216, (286) 236.  [305.) 314, [384)
Total with 20% IT. 194, (267.) 213. (286.) 292. (364.)
Totol with full incentives ... ... e 164. [203.) 184. (222.) 262. (301.)
b. Costs using conventional reference sys{em ,,,,,, 157. 204. 395.

€. 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’ energy” incentives 20% ITC incentives
$/MMBtu primary fad 6.18 [9.51) 5.10 (8.59) 3.68 (5.52)
¢/kWh electrici 7.27 (1 1.19) 6.00 (10.10) 4.33 (6.49)

Escalation of conventional energy costs
Constant real Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation | escalation !
$/MMB primary fuel. . . 3.66 48] 8.47
¢/kWh Aced+-.. ... 4.31 5.42 9.97
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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

Misc

Bewrcty | Electnc

Loads

Eiectne

Anr- Cooling
CTenatigner Loads

Trerma
Colectors

3 Water 1o —
Arr Heat Z77  Loaas
o Exchanger
Pae
Heat Hot Water
Exchanger Loads

. Distribubon
oipng

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual  Life
Component Size cost {incl. 0&P) O&M (yrs)
LRONCOI UNIE. e 1320W 13 $/kW $170 0 15
2DUEWOMK., .. 425 0 30
3. Control electric o/ ....... - 1.85 tons 430 $/ton 796 $30 10
4. Hot water tank wheat exch. . 30 ga 225 $/ton 225 0 15
5. Collectors and associated costs . . . . 40 m* 86 $/m* .1 720 0 15
—Collectors @50 $/m* 1720 o 30
—Installation @16 $/m*
—Transportation @ 3 $/m?
—25% overhead and proflt
4Contol........ [RUTT . e = — 100 0 15
7.1" nsulted l'n|p\pd 100 ft $4.1/81 410 0 30
8. Storage (aquifer part) . 17,000 kwh 0.1 $/kW 1,700 0 30
9. Distribution piping . ... ... - - 3.000 90 30
TOTAL FOR BUILDING . $10,266 $120
TOTAL PERUNIT ... $10,266 $120

Water-to-
Air Heat
Exchanger

District Heating
Pipes

p———— Window

Air-Conditioner

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

{Conventional reference system is SF-2]

Escalation of conventional energy costs

Constant real Energy price

Energy price

.'s installed collector cost assumed replacedin15yrs withtotal replacement in 30 yrs

ANNUAL ENERGY FLOWS

{Conventional reference system is SF-2)

Energy consumed

Backup consumed w/ Energysaved

by ref. system solar/conservation (% of total)
Net Electricity (bought-sold) (MWh/unit). 32.5 11.3 65.4
Fuel consumed onsite (MMBtu/unit)... . 0. 0. 0.
Total energy requirement {bbl crude equiv.*. ... ... .. .. 79. 28. 65.4

Electricity sokdto grid annually (MWh,entire building) . .
Annual peak electricity demand (kW, entire buikding)...

5.2

energy prices escalation | escalation il
1. 1976 Slarlup
a. Costs using solar (cunservallon) system:
Total with no incentives . 166. (21 1) 178. (224.) 229. (274.)
Total with 20% 153. (200.) 165. [212) 216. (263.)
Total with full incentives . . 136. (163.) 148. (175.) 199. [226.)
b. Costs using conventional mfonmn syslem ,,,,,,, 157. 187. 310.
2.1985 Startup”
a. Casts using solar (cunservallon) syslem:
(capital related costs) ........... 100. (146.) 100. {144} 100. (146.)
{operation & maintenance ccm) 18. [18.) 18. (18.) 18. [18)
(fuel bill. . . 0. (0.) 0. 0] 0. )
(electric bill) e 48. [48.) 67. (67.) 146. [146.)
Totalwith moincentives ... 166. (211) 185. (231.) 264. (309.)
Total with 20% IT... 153. (200.) 172 (219.) 251. (298.)
Total with full incentives . .. . 136. (163.) 155. (182.) 233. [261 )
b. Costs using conventional reference syslem ,,,,,,, 157. 204. 395
C. EFFECTIVE COST OF ENERGY TO CONSUMER
{Conventional reference systemis SF-2)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ energy* incentives 20% ITC incentives
3.75 (5.931 3.13 (5.39) 2.30 3.61)
4.42 (6.98) 3.68 (6.35) 271 (4.25)

Levelized price poid for conventional energy®*

$/MMBty primary fuel. ...
¢/kWh electricity...

Escalation of conventional energy costs

Constant real Energy price

Energy price

energy prices escalation | escalation Il
3.66 4.61 8.47
4.31 5.42 9.97
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Table IV-30. .—~Albuaueraue: Solar Photovoltaic System— Single Family House Using Flat-Plate Air-Cooled Silicon Arrays
($0.50/Watt), Building Equipped With SF-2 Space-Conditioning

Misc l
Eectro
|

coad

Prétovottaic

Array

e 1 1 -
Water L | Lo HW ‘
G . Supuiy Load
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Component Size cost lincl. 0&P)  O&M  (yrs)
1. Heat pump. ... 1.85tons 800 $iton $1,480 $50 10
2. Ductwork . cee— - 425 0 30
3. Electric hot water . T I . . 40 gal $225 ea. 225 0 15
4 Air-cooled silicon PV (500 $/kw (11 0. 2) “““““““““““““““““ 118 m ¥ 88 $/m’ 5,190 o 30
—Silicon arroy @ 60 $/m? “5,190 o 15
—Shipping @2 $/m?
——Installation @ 8 $/m?
—25% overhead and profn
5. Power conditioning .. e e 4 kW 108 1,510 15 30
6. Lightning prolecuon ) — — 300 0 30
TOAL...o G B PP P P $14,320 $65

. % installed collector costassumed replaced in 15yrs., with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS

(Conventional reference system is SF-2)

Energy consumed Bockup consumed w/ Energy saved

by ref. system solar/conservation (% of total)
Net Electricity {bought-sold) (MWh/ unit). 325 47 85.6
Fuel consumed onsite [MMBty/unit) 0. 0. 0.
Total energy requirement (bblcrudeequiv.t* ... ... 79. 11, 85.6
Electricity sold to grid annually (MWh,entire building) . .. 15.3
Annval peak electricity demond (kW, entire building)..... . 235

PrROtoy0tad
Panois

Quisige
Heat Fxcrarger

© HeatPump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*

(Conventional reference system is SF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation Il
1. 1976 Startup
cr. Costs using solar {conservation} sys[em;
Total with o incentives . 215. (284.) 229. (297.) 283. (351.)
Total with 20% ITC... 196. (267.) 209. [280.) 263. (334.)
Totol with full mcenﬂves . . 170. (21t} 183. (225.) 238. (279.)
b Costs using connnnona/ nknnco system ,,,,,,, 157. 187. 310.
. 1985 S'ortup
a. Costs using solar (conservation) syslem:
(capitol related Cash. . ... 154, [223] 154, [223) 154, (223)
(operation & maintenance cos\s) 10. 10} 10. [10.) 10. (lo.)
{Foel bil) . 0 (0) 0. (0.) o (0)
(electric bill... . 51. (51.) 72. 72.) 156. [156.)
Total with mo incentives 215. (284.) 236. (304.) 320. [389.)
Total with 20 IT... 196,  (267) 217.  [288) 301, (372)
Total with full lmmmm ““““ 170. 211) 191 [232) 275. (316.)
b. Costs using conventional reference syslem S 157. 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

or ‘conservation’ energy® incentives 20% ITC incentives
455  (7.05) 3.83  (6.44) 2.89  [4.40)
536  {8.30) 451 (7.58) 3.40  (5.18)

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy”* energy prices escalation | escalation Il
$/MMBH primary fuel. . . 3.66 4.61 8.47
CAWh A&i+.... i 431 5.42 9.97
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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

o E’»Vemt:( = Photovolt
Electncity e - otovoltaic
Load N . Panels
Power Heating
, - ' Heal
Photovoltaic W Conaitioning == [
Array » 095 Pump 7777 Cooting
Loaa
AC Eectacity
++{-*++0—+—++—1+¢ OC blecincry
—_  Waterlimes
IIIIIzzzz. »oowes Outsice
WA aanantraRa  HEA! EXChangers Heat Exchanger
e —
Water Electric HW
Suppl HW
] e Py Leae
nn 75 Heat Pump
Compressor

A. ITEMIZED COST OF COMPONENTS

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Deollars)®-¢
{Conventional referenc. system is SF-2)

Unit First cost ~ Annual Life i tional
Component Size cost finch. O&P) O & M (yrs) Escalation of conven energy costs
Constant real Energy @CO Energy price
1"['200pumpu.u e LEB NS $800/ton $1,480 $50 10 energy prices escalation | o Scabtim I
....... . - 425 [} 30
3. Electric hat water hooter . ............oovieiii i . 40 gol $225 ea. 225 0 15 1. 1976 Startup
4. Thin film module (p 0 094) thin film @100 $/7kW......... 106 m* 25 $/m?* .1,330 0 30 0. Costs UMWW(CO"MGM) system:
—Thin film @ 10 $. 1330 0 15 Total with mincentives . . . 142. (169.) 160. {187.) 232. {259.)
—Instaliation @ 8 $,m Total with 20% ITC. 137, [165) 154, (182) 226, (255)
—Shipping @2 $/m? Total with full incentives ... ... e 129. [149.) 147. (167.) 219. (239]
_25% overhead ond profn b. Cos'ss usmg mmmu/nfcmcn Syse o 157. 187. 310.
5. Power conditioning............. . 10 kW 40 $/kW 400 4 30 2. 1985 Startup?
6. Lightning protection. ., - — 300 0 30 a. Costs using solar (conservation) system
(capital related casts) . 66. 93.) 66. (93.) 66. (93.)
(operation & maintenance costs) o 8. 8.) 8
TOTAL e - - (8. 8. @®)
$5490 854 (uelbi)......... o. () 0. () 0. ©)
B b [PTTR 68. [68.) 96. (96.) 208.  (208)
Total with noincentives . o ETETI 142. (169.) 170. (197.) 282. (309.)
Total with 20% IT. 137, (165.) 164,  (192) 276.  [305)
Total with full incentives . 129. [149.) 157. ar7.) 269. [289.)
b. Costs using conventional mfonm sys‘em e 157. 20.4. 395,
c. EFFECTWE COST OF ENERGY TO CONSUMER
{Conventional reference system is SF-2)
. Y% installed colkector cost assumed replaced in 15 yrs., with total replacement in 30 yrs. Type of incentives given
ANNUAL ENERGY FLOWS Levelized cost of solar energy No Full
{Conventional reference systemis SF-2) or 'conservation’ energy® incentives 20% ITC incentives
Energy consumed Backup consumed W/ Energy saved ://kxhl.ﬁ:c::ﬂ"pnmary fowl.. 21;; (272701) 11712 [2.96) L1 (2.16)
by ref. system solar/conservation (% of total) : : @ : (848) L3 @54
Net Electricity (bought-sold) (MWh/unit)... .. .. 325 13.0 59.9 Escalation of conventional energy casts
Fuel consumed onsite (MMBtu/unit)... ... 0. 0. 0. Constant real Ener Energy pri
. M gy price price
Total energy requirement (bbl crude equiv.)* . . 79. 32. 59.9 Levelized price paid for conventionol energy®* energy prices escalation | escalation 1l
Electricity sold o grid annually (MWh,Oﬂ'i"‘b\{ildincl 9.1 $/MMBI prlmacy fus.... 3.6d 4.61 8.47
Annualpeck electricity demand (kW, entire building)... . 24.1 Sk Wh elactricily......... . 43 5.42 9.97
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Table |V-32.—Albuquerque: Solar Photovoltaic Cogeneration System —Single Family House Using One-Axis Concentrator
With Si Cells ($15/Cells), Multitank Low-Temperature Thermal Storage; Building Equipped With SF-2 Space-Conditioning

Musc
Eiac

Powe:
Conditioner

Concenirating &
Therma: » PV tiecine
Collector System

water ; !
Supply MW
Heater i eel, |
. v, no,

]

A. ITEMIZED COST OF COMPONENTS

Unit First cost  Annual Life
Component Size cost {inct. O&P) O&M (yrs)
1. Electric heot pump. . 1.85 tons 800 Si/ton $1,480 $50 10
2.DUCtWOrk ... ..o = — 425 0 30
3. Multitank electric hot water and storage ... 200 kWh 3 $/kWh 600 0 30
A Insulated steelpipe . ... ... . 125 ft 4.1 $/ft $513 0 30
5. l-axis trackingsilicon module (cells cost $15, OOO/kW) 74 m? 293 $/m? ® 10,840 0 30
(n=0.099)

7JTrack|ng collector @ 130 $/m? . 10,840 0 15

-——Silicon concentrator cells@62$/m?

—-Shipping @2 $/m*

——installation (@ 40 $/m

—Overhead and profit @ 25%
6 Pumps, controls and hat exchanger ond miscellaneous — - 500 0 10

equipment.
7 Thermal only collector Orea. ................oiiii 18 m 215 $/m* .1 935 0 30

.1 935 0 15
8. Power conditioning 7 kW 222 $/kW 1,550 16 30
9. Lightning protection o - 300 0 30
TOTALucoy oo R PSP PSP PPN $30,918 $66

«% installed collector costassumed replaced in 15 yrs., with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS

(Conventional reference systemis SF-2)

Energy consumed Bockup consumed w/ Energy saved

by ref. svstem solar/conservation {% of total)
Net Electricity (bought-sold) (MWh/unit)............ . . 32,5 24 92.7
Fuel consumed onsite(MMBtu/unit)... ... ... .. ... 0. o. 0.
Total energy requirement [bbl crude equiv.p . . . 79. & 92.7
Electricity sold to grid annually (MWh,entire building 5.7
Annual peak electricity demand (kW. enfire building) ... .. 25.6

Muiti- Tank
HO! Water
Storage

Heal Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)".*

{Conventional reference system is SF-2)

Escolation of conventional energy costs

Constant real Energy price Energy price
* nofUY prices escalation | escalation Il
1. 1976 Startup
0. Costs using solar (conservation) system:
Total with moincentives...................... e 362. (508.) 369. (515.) 395. (542.)
Total with 20% IT... 316. (469.) 322. (475.) 349. [502.)
Total with Mlmcenlw . . 255. (337.) 261. (344.) 288. (371]
b. Costs u.mg conventional reference symm. ....... 157. 187. 310.
2. 1985 Startup?
a Co:'::‘::.nrlow (cnnservaunn) system: 7.
copif costs, B 327. [473) 327. 4 327. [473.
(operation & mam]lenance o) 10. {10,) 10. [10 10. (10
Wil 0. () 0. [0) 0. 0.
(electric bill). ... 25. (25.) 36. (36.) 7. (77.)
Total with mo incentives ... .. 362. [508.) 372. 519.) 414, (560.)
Total with 20% IT... 316. (469.) 326. [479.) 368. (521.)
Total with Mlncenlwes e 255. [337) 265. (348.) 307. (389.)
b. Costs using convenhoml relerence syslem ,,,,,,, 157. 204. 395.

€. EFFECTIVE COST OF ENERGY TO CONSUMER

(Convention reference system is SF-2)

Type of incentives given

Levelized cost of solar e nergy No Full
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBtu primary fue 10.04 (14.98) 8.47 (13.65) 6.4) (9,20)

¢/kWh electrici 11.81 (17.64) 9.97 [16.06) 755 (10.83)
Escalation of conventional energy costs
Constant real Energy price Energy price
Levelized price paid for conventional energy®:® energy prices escalation | escalotion ||
$/MMBtu primary fowl. . .......... ... .. ..., 3.66 4.61 8.47
~k Whelechicity...... ... .. 437 5.42 9.97
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Table IV-33.—Aibuquerque: Conventional System— Insulated Single Family All Electric House With Heat Pump Heating (IF-2)

Gro
Eectacty

Heat

Pump LI TT

0 Exar e

‘ Misc

Llectric
" Loag

Heatng
or
Coaling
Load

water e et i HW
Supply HW Loaa
Heater
n-075
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Lite
Component Size cost {incl. 0&P) O&M  (yrs)
LHBBLPUMD ... 1.3 tons 800 $/ton $1,040 $50 10
2. Ductwork.......... — - 425 0 30
3. Electric water heater ... e e - 225 ea. 225 0 15
4. Extra insulation, storm doors and windows...., . .................— - 981 0 30
TOTAL $2,671 $50

~ :
Outside
Heat Exchanger

Heat Pumo
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®<

(Conventional reference system is IF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation ||
1. 1976 Startup
Total with noincentives ... . 142, (155.) 168. (181} 275. (289.]
Total with 20% ITC..... cee . 142, [155.) 168. (181.) 275. (289.)
Total with full incentives ... . 142. (155.) 16s. s 275. (289.]
2. 1985 Startup?
(capitol rokated costs) ............... s . 32. (46.) 32. 46.) 32. (46.)
(operation & maintenance costs} . . 7. 7.) 7. 7.) 7. 7.}
(fuel bl o o 0. (0.) 0. (0. 0. (0.)
(electric B PP 102. (102. 143. (143.) 311 (311)
Total with no incentives . P 142. (155.) 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
ANNUAL ENERGY FLOWS (Conventional reference system is IF-2) or ‘conservation” energy* incentives 20% 11C incentives
$/MMBtu primary fuel.......coovnin N/A (N/A) N/A (N/A) N/A (N/A)
Energy consumed Backup consumed w/ Energy saved ¢/kWh electrici
by ref. system sOlar/conservation (% of total) i N/A (NIA) N/A (N/A) N7A (N/A)
Net Electricity (bought-sold) (MWh/unit). 28.0 28.0 0. Escalotion of conventional energy costs
Fuel consumed _omi'e (MMBtu/unit] 0. 0. 0. Constant real Energy price Energy price
Total energy requirement {bbl crude equiv.)* 68. 68. 0. Levelized price paid for conventional energy®® energy prices escalation | escalation Il
Electricity sod to grid annually (MWh,entire kiting) 0. $/MMBty primary fowl.............. G . 3.72 4.68 ado
Annual peak electricity demand (kW, entire b ) DD OO AU UUUITPIIP PP 221 Tk WH GROCHIGHY...ovs . 4.38 5.51 10.12
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Table IV-34.— Albuquerque: Solar Photovoltaic System— Insulated Single Family House Using Flat-Plate Air-Cooled Silicon Arrays
($0.50/Watt); Building Equipped With IF-2 Space-Conditioning

Protovoitac
Panels

Heat

Prhotavota e
By

Array

Ousige
Hea! Exchanger

Water

T Heat Pump
C,0Mpresso

Q b "
1

A. ITEMIZED COST OF COMPONENTS

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™®

(Conventional reference systemis IF-2)

Unit First cost Annual  Life
Component Size cost {incl. O&P) O&M lyrs) Escalation of conventional energy costs
1. Heat pump . ... 1.3 tons 800 $/ton $1,040 $50 10 Constant reol Energy _price Energy price
2 DUCKWOTK.. .« + e ettt et et et — — 425 0 30 energy prices escalation | escalation Il
3. Electric hot water . . . - 40 gol $225 e0. 225 0 15
4. Air-cooled silicon PV [500 $/kW)(n = O 12) . 59 m’ 88 $/m’ “2,600 o 30 1. 1976 Startup
——Silicon array @ 60 $/m? 42,600 o 15 cc. Costs using solar (cenurvuhon) system
—Shipping @ 2 $/m* Total with noincentives . e 172. (214.) 189. (231) 258. (301.)
——installation @8 $/m? Total with 20% IT... . 161. (206.) 178.  (223) 248. (292.)
—25% overhead and profit Total with fullincentives . . . 14a. (176.) 165. (194.) 234. (263.)
5. Power conditioning 113 859 9 30 b. Costa using convmhoﬂa/ relerence syslem ....... 142. 168. 276.
- FOwer conditioning .. . . ... ]
6. Lightning protection . . . . . - 300 0 30 2. 1985 Starty
7. Extra insulation, stormdoors and windows - 981 0 30 CC. Costs USlng solor f‘Oﬂ“"ﬂ'M‘] ‘Y“""’
- (capitalrelated Cash. . .. .. 97. [140.) 97. (140.) 97. (140.)
TOTAL..ooviiiins TR e $9,030 $59 (operation & maintenance :om] 9. ©) 9. ©) 9. ©)
(et bil) . o. {0.) 0. (0, 0. (0.
(electric bil) ... 66. [66.) 92. 92.) 200. (200.)
Total with o incentives 172. (214.) 198. (241.) 306. (349.)
Totat with 20% IT... 161. (206.) 188. (232.) 296. (340.)
Total with full incentives . . 148. (176.) 174. (203.) 282. [311)
b. Costs using conventional reference sys!em ‘‘‘‘‘‘‘‘ 142, 183. 350.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference systemis IF-2)
. Y2 installed collector cost assumed replaced in 13 ¥3-, with total replacement n 30 yrs - -
Type of incentives given
ANNUAL ENERGY FLOWS Levelized cost of solar energy No ~ Ful
[Conventional reference systemis IF-2) or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBtu primary fuel ... B 462  (7.62) zor (100 296  [4.97)
Energy consumed Backup consumed w/ Energy saved &/kWh electricity. 5.44  (8.97) 4.60 (8.25) 3.49 (5.85)
by ref. system solar/conservation (% of total)
Escalation of conventional energy costs
Net Electricity [boughv sold) (MWh/unit). 28.0 13.4 51.9 9
Fuel consumed onsite (AMBtu/unit). 0. 0. 0. Constant real Energy price Energy price
Total eneray requirement (bblcrude equivf. . ... ..., 68. 33. 51.9 Levelized price paid for conventional energy®* energy prices escolation | escalation Il
Electricity sold to grid annually (MWh,entire building) .. ...............oooiiii 6.7 $/MMBtv primary 3.72 4.68 8.60
Annual peck electricity demand (kW. entire building).................. 19.6 ¢/kWh electricity. 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

Grg E'V'S[C
iectnc
Electncity Loac
Electric
Storage
n-075
e Heating
owe: ~—t Heat or
Photovoltaic 5 ung [ o
oy s Conatonng Pump z Cooung
Load
AC E ecincty
—_— Naterores
S e Fenangen L,
Water Electric HW
| Supply HW Load
C Tum, ne Heater
n-075
A. ITEMIZED COST OF COMPONENTS
Unit First cost Annuol  Life
component Size cost {incl. O&P) O &M (ym}
1, Heal pump .. e e ciiciion. 13 tons 800 $/ton $1,040 $50 10
2. Ductwork e — 425 0 30
3 EIBCHTIC NOUWRET ..ot 40 gol S225 ea. 225 0 15
4. Air-coded silicon PV (500 $/kW)(n=0.12) .. 59 m 88 S/m’ ® 2boo o 30
——Silicon array @ 60 $/m? *2,600 0 15
——Shipping @ 2 sim’
——Installation @ 8 $/m*
——25% overhead and profit
5. Power conditioning. ... 7 kW 114 800 8 30
6. Lightning Profeehion. ... - 300 0 30
7. Batteries....... P L 20 kWh 70 kWh 1,400 4 10
8. Extra insulation, storm doors and windows . ...................... - 981 0 30
TOTH oo . . . . . o . [T T $10,371 $62

.% installed collector cost assumed replaced in 15yrs., with totol replacement in 30 yrs

ANNUAL ENERGY FLOWS

(Conventional reference system is IF-2)

Energy consumed Backup consumed W/ Energy saved

by ref. system solar/conservation (% of total)
Net Electricity (bought-sold) {MWh/unit)... 28.0 15.3 45.2
Fuel consumed onsite (MMBtu/unit).... . 0. 0. 0.
Total enetgy requirement (bbl crude equiv.| 68. 37. 45.2

Electricity sokd to grid annually (MWh,entire building)
Annual peak electricity demond {kW, entire building) ..

Heat Pump
Compressor

" Outside
Heat Exchanger

Photovoltaic
Panels

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®-

(Conventional referee systemis IF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation ||
1. 1976 Startup
a. Costs using solar [conservation) system:
Total with neincentives .. G . 192. (243.) 207. [259.) 272. (323.)
Total vith 20% ITC........ . . . 179, (232) 195.  (248) 260.  (313)
Total with full incentives 163. (197.) 179. [213)) 243. (277.)
b. Costs using conventional reference system .. ... ... 142. 168. 276.
2. 1985 Stortup?
0. Costs using solar (conservation) system:
(capitol related casts . .......................s 121. 72, 121. (172] 121. (172.)
(operation & maintenance costs) 9. [9.) 9. ) 9 9]
(fuel bil). - - . 0. ) 0. ] 0. (0)
(Electric Dl . ... 61, 1) 86. [86.) 186. (186.
Total with no incentive .......... 192, (243.) 216. (267.) 317. (368.)
Total with 20% ITC 179, [232) 204. (257 304, (357.)
Total with full incentives .. ... . e 163. (197.) 188. (222.) 288. [322.)
b. Costs using conventionol reference system . ... .. .. 142, 183, 350.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is IF-2)
Type of incentives given
Levelized cost of solar energy No Full
or "conservation’ energy® incentives 20% ITC incentives
§/MMBIuprimary fuel. 7.30 (1 1.43) 6.31 (10.58) 499 (775}
¢/kWhelechricity. ... 8.60 [13.45) 7.42 (12.45) 5.88 9.12)

Escalation of conventional energy costs

Constant real Energy price

Energy price

Levelized price poid for conventional energy™* energy prices escalation | escalation It
$/MMBI primary el . 3.72 4.68 8.60
tk Wh ehectrieity........................ . 4.38 5.5 10. J2
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Table IV-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

T \
e Improved
Protovotac il it Hear
Array ! . - o rp
N
— At
P s T rproved
Wan Electr:c
E HW
tabine

Heater

A. ITEMIZED COST OF COMPONENTS

Unit First cost  Annual Life
Component Size cost (inCl. O&P)  0&M (yin)
1 Heatpump ... - o N ... 13tons 960 $/ton $1,250 $50 10
2, Ductwork .. = — 425 0 30
3.Eloctric hot water ... . e 40 gol $225 ea. . 225 0 ;(5’
4. Air-cooled silicon PV (500 S/kw) Q=01 59 m' 88 $/m’ ..2'600 0
—Silicon arroy @ 60 $/m* 2,600 o 15
——Shipping @2 sm’
—Installation @8 $/m?
——25% overhead ond profll e 30
5. Puwevwnduonm% R 114 800
6. Lightning protechon. — 300 0 30

— 981 0 30

~

. Extm insulation, uomdooﬂ and windows

$9,181 $58

TOTAL

. Y installed collector cost assumed replaced in 15 yrs., with tetal replacement in 30 yrs.
ANNUAL ENERGY FLOWS

(Conventional reference system is IF-2)

Energy consumed Backup consumed W/ Energy saved

by ref. system solar/ conservation (% of total}
Net Electricity (bought-sold) (MWh/uni 28.0 10.9 61.2
Fuel consumed onsite (MMBtu/unit)... 0. 0. 0.
Total energy requirement {bbl crude equiv.}* . 68. 27. 61.2

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

Photovoltaic
Panels

]

Outside
Heat Exchanger

Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)".

{Conventional reference system is IF-2)

Escolation of conventional energy costs

Constont real Energy price Energy price
energy prices escalation | escalation Il
1. 1976 Startup
0. Costs using solar (conservallon) system:
Totol with no incentives . ...............ooeevni. e 166. [210.) 181. (225.) 242, (286.)
Total with 20% IT... 156. (201.) 171. (216.) 231. (277.)
Total with fullincentives . 142. (171) 157. (186.) 218. (247.)
b. Costs usmgconnnhonalmfwmvgysm. 142. 168. 276.
2. 1985 Startup?
0. Costs using solar (conservation) syslem
(capitol related costs] . . . [T 100. (144.) 100. [144.) 100. (14)
(operation &mumnnom:n:nm) 9. 9.) 9. 9.) 9. 9.
OB 0. (©.) 0. [0) 0. {03
(electrc Bl . 57. [57.) 81. (81.) 175. (175.)
Total with no incentives .. ... 166. (210.) 189. [233.) 284. (328.)
Total with20% IT... 156. [201.) 179. (224.) 273. (319.)
Total with fullincentives . ... ... G 142. [171) 165. [195.) 260. [289.)
b. Costs using conventional nfonm syslem ,,,,,, 142. 183. 3s0.

€. EFFECTIVE COST OF ENERGY TO CONSUMER

{Conventionol reference system is IF-2)

Type of incentives given

Levelized cost of solar e nergy No Full

or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBIUpRimary fad... ... 411 (6.72] 3.49  (6.19) 267 (4.42)
S/RWROlOCHICiY. - 4.84 (7.91) 4.10 7.29) 3.14 (5.20)

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation | escolotion )
$/MMBtv primary fuel.......... 3.72 4.68 8.60
¢/kwh olectricity. 4.38 5.51 1012
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Table IV-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

Grio M SC
BigCtntty g F{%Z,’
Ny Heating
Phatovoltaic P eat ar
Atray it Purmp 777 Cooling
Loao
—_— A tectnry,
—_— War e
RRAAAAAAPPPPIIIIIPS ! Enriar e,
Water -—-.-~>I Electrc HW
G T rome Supply  —— Load
] R P
I
A. ITEMIZED COST OF COMPONENTS
Unit First cost Annual  Life
Component Size cast (incl O&P) O&M (yrs)
1 Blectricheat prep. ... 1.3 tans $800 $1,040 $50 10
2. Ductwork - — 425 0 30
3. Electric water heater ........................... 40 gal 225 ea. 225 0 15
4. Thin film module {1 = .073) 300 $/kW ... 53 m! 40 * 1060 0 30
—Thin film @ 22 $/m* ‘1060 015
—-installation-@ 8 $/m?*
—-Shipping @ 2 $im’
—-—25% overhead and profit
5. Power conditioning.. . B .o 43 kw 118 507 5 30
6. Lightning protect F PP T - — $300 0 30
7. Extra insulation, starer doors and window: - - 5981 o 30

. ‘2 Installed collector cost assumed replaced in 15 yrs with total

ANNUAL ENERGY FLOWS
{Conventional reference system is |F-2)

| replacement in 30 yrs

Energy consumed

Backup consumed W/ Energy saved

by mf. system solar/conservation ['Y. of total)
Net Electricity (bought-sold] {(MWh/unit). 28.0 19.8 29.1
consumed onsite (MMBtu/unit] 0. 0.
Total energy requirement (bbl crude equiv.)* 68. 49. 29°i
Electricity soldto grid annually (MWh,entire building) .. ... 2.4
Aanual peak @ lectricity demand (W, entire building)... 200

Photovoltaic
Panels

1/

e

Heal Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™*

{Conventional reference system is IF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation Il
1. 1976 Startup
a. Costs using solar (conservation) system:
Total with RO inCeNtives .............ooovieieiiiiieinns 149. [175.) 169. (195.) 253. (279.)
Total with 20% IT... . ... e . 14. ar1) 164. (191.) 248. (275.)
Total with full incentives ....................oco . 138. [157.) 158. (178.) 242. [262.)
b. Costs using conventional reference system.....,., 142. 168. 276.
2. 1985 Startup?
a. Costs using solar {conseryation) system:
(capital related costs) s . 61. (87.) 61. (87.) 61. (87.)
(operation & maintenance costs) . . 8. . 8. 8. 8. 8.)
(uel i) e B 0. tSi 0. {0} 0. ?0.)
(BBCITC B} 79. (79.) 112. [112. 242. (242))
Total with noincentives . . e e 149. (175.) 181. (207.) 311. [337.)
Totol with 20%IT.... ... 14,  (71) 176, [203) 306.  (333)
Total with full incentives B P PPN 138. 157, 170. (189.) 300. (320.)
b. Cosh using conventional reference system . ... .. .. 142. 183. 350.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
{Conventional reference systemis IF-2)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ energy’ incentives 20% ITC incentives
$/MMBly primary fuel 3.66 (6.95) 3.07 (6.45) 2.29 (4.77)
¢/Wh dhchiciy. 4.30 (8.18) 361 (7.59) 2.70 [5.62)

Escolation of conventional energy costs

Constant real Energy price Energy price
Levelized price paid for conventional energy®* energy prices escalation | escalation ||
$/MMBt primary fad. 3.72 4.68 8.60

¢/k\Wh electricity...........

4.38 5.51 10.12
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Table V-38.—Albuquerque: Solar Pt(\sotovoltalc Sys

—Insulated Single Family House Using Flat-Plate Air-Cooled Thin-Film Arrays

0/Watt); éundlng Equipped With IF-2 Space-Conditioning

G
Erectng by

Heatng

Fower Heat

pump T

Photovoltaic
Array

AL Eecinaty

WW 20 pectaty

Water L nes

A Ducts

Hear Excnangers

C 1 Turb e

HW

B

A. ITEMIZED cOST OF COMPONENTS

Unit First cost Annual Life
Component Size cost tincl. O&P) o&M lyrs)
1. Electric heat pump. 1.3 tons $800 $1,040 $50 318
2. Ductwork - - 425 g o
3. Electric water hooter . 40 gal 225 ea 62553 0k
4. Thin film module(n=0.94) 1008/kW ........................ w53 mm 25 53 0%
—Thin film (61 10 $/m? :
—-insulation @ 8 $/m’
——Shipping 22 $/m?*
—-25% overhead and profit
5. power conditioning. ., L 55 kW ALO ggg S gg
i . —
6. Light mqpmmﬂun — 981 0 30

7. Extrd insulotion, storm doors and windows

Photovoltaic
Panels

~

! k Outside

Heat Exchanger

g

o T

Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)*<

(Conventional reference systemis IF-2)

Escalation of conventional energy costs

., installed collector cost assumed replacedin!Syrs withtotal replacement in 30 yrs

ANNUAL ENERGY FLOWS
(Conventional reference systemis IF-2)

Energy consumed Backup consumed w/ Energy saved

by ref. system u+Or/consolation (% of total}
Net Electricity (bought-sold) (MWh/ uni 28.0 175 375
Fuelconsumed onsite (MMBtu/unit)... . . o. 0.
Total energy requirement (bbl erude equiv. - 68. 43. 37°5
Electricity sold to grid annually {MWh,entire building) 133
Annual peak electricity demand (kw, enfire buildi -

Constant real Energy price Energy price
energy prices escalation | escalation Il
1 1976 Startup
0. Costs usi
G s onsaraton e 132 (154) 12, (73) 232 [2s1)
Total with 20%1T.......... 129.  (151) 149. (170, 221. [249.)
Total with full incentives ........................ 125. (143.) 145. [162.) 223. (24a)
b. Costs usina Sonventional reference system . . 142. 168. 276.
2. 1985 Startup®
a. Costs using solar lcoﬂunronon) syslem
(capital related Cost?) .. T 50. (72.) 50. (72.) 50. (72
(operation g maintenance :nml 8. ®) 8. (®) 8. ®)
foelbi)....... o. ©) 0. [0) 0. [0)
{olctric bl - 74. (74] 104, (104) 226, [226)
Total withno incentives ................... e 132. [154.) 162. [184.) 284, (306.)
Total with 20% IT................. L e 129. [151.) 159. (181.) 281. (303.)
Total with 'ulhncenlwes e . 125. (143.) 155. (173.) 277. (295.)
b. Costs using cunvemlonal m/amnca syx/em . 142, 183. 330

C. EFFECTIVE COST OF ENERGY TO CONSUMER
{Conventional reference system is IF-2)

Type of incentives given

Levelized cost of solar energy No Rl
or "conservation' energy® incentives 20% ITC incentives
$/MMlmpnmovymg| i 177 (3.85) 148  (3.61) 110 (279
¢/kWhelechicity. R USSR 208  [453) 174 [4.24) 130  [3.28)
Escalation of conventional energy costs
Constant reol Energy price Energy price
Levelized price paid for conventional energy®* energy prices escalation | escalation Il
S/MM‘WNMW 3.72 4.68 8.60
tlk Whelecticit........ ... . 4.38 5.51 10.12
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Table IV-39.—Albuquerque: Solar Photovoltaic System —Insula :ed Single Family House Using Flat-Plate Air. Cooled Thin-Film Arrays
($0.10/Watt); Building Equipped With Improved SF-2 Space-Conditioning

72 Photovoltaic
Gra Misc Panels
Eectrcty E‘ECILF <
Load = =
Heatng \//
Photovoltaic Hear or
Array Pump L Cooing ©
Loac
Outside
Heat Exchanger
Water I ticrwwc W
H
Q 10 e Supply Heater Load
n-075 S~ Heat Pump
Compressor
A. ITEMIZED COST OF COMPONENTS B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®b-<
(Conventional reference svstem is IF-2}
Unit First cost ~ Annual  Life
component Size cost {ind. O&P) O & M fyrs) Escalation of conventional energy costs
Constant real Energy price Energy price
Zl_giwwem PUMP-ccc 137”'“ 960:/)00\ $1'§25g $Sg ]3'8 energy prices escolation | escolation ||
3. Electric WOMERERIET .. ... .\ 40 gol $225 ea. 225 0 15 1. 1976 Startup
4. Thin film module (g= 0.0941100 $/kW ... 53 m* 25 $/m* * 663 [¢] 30 0. Costs using solar (conservation) system:
—Thin film @ 10 $/m* ° 663 0 15 Total with no incentives . B PPN 128. (151,) 145, {168.) 215. (238.)
Installation @ 8 $/m? Tol it A4 1C...... . 125. (148.) 142. (165.) 212. (235.)
—sShipping @ 2 $/m* Totatwith full incentives . ............oovviiieiiiiiie. 120. {139.) 138. (156.) 208. (226.]
—25% overhead and profit b. Costs using conventional reference Slum........ 142. 168. 276.
5. PowercOndiONINg.... ..., . B RW 40 $/kW 200 2 30 2. 19s5 Startup?
6. Lightning protection. ..., ............ S PP - - 300 1] 30 a. Costs using solar (conservation) system:
7. Extra Insulation, storm doors and WiNAOWS ... ..o — - 981 o 30 (capitol related COMM. ... ... 54. (77) 54. 77 54. 177)
_— {operation & maintenance costs) . . C 8. (8.) 8. ®) 8. 8.)
TOTAL ..o $4,707 $52 (folbil) .o [EREER RS 0. {0.) 0. (0) 0. {0.)
(electric bil)............. e TP 66. {66.) 93. [93) 202. (202.)
Total with seincentives . P PPN 128. (151.) 155. 177.) 264. (286.)
Total with 20% IT 125, (148) 151 (175) 260.  [283)
Total with full incentives e o 120. (139.) 147. (165.) 256. (274.)
b. Costs using conventional reference system., . . . ... 142, 183. 330.

€. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is iF2)

“% installed collector costassumed replaced in 15 yin., with total replacement in 30 yr.

Type of incentives given

ANNUAL ENERGY FLOWS Levelized cost of solar energy No Full
[conventional reference system is IF-2) or ‘conservation’ energy” incentives 20% ITC incentives
Energy consumed Backup consumed / Energy saved :;rx::‘l:’t::gym L 21712 [ji’g) 1?16 G bt 4o
by ref. system solar/ conservation {% of total} 0 (4.12) . (8:86) 13 (3.00t
Net Electricity (bought-sold} (MWh/unit).. 28.0 15.0 46.2 Escalation of conventional energy costs
Fuel consumed onsite (MMBtu/unit)............ 0. 0. 0. Constant real Energy price Energy price
Total energy requirement (bbl crude equiv.}* 68. 37. 46.2 Levelized price paid for conventional energy”* energy prices escalation | escalation ||
Electricity sold to grid annually (MWh,entire building). 3.9 /MBI primary §). 3.72 4.68 8.60
Annval peek electricity demand (kW, retire building 17.0 ¢/kWh elecmicity. 4.38 5.51 10.12
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Table IV-40.—Albuquerque: Solar Photovoltaic Cogeneration System— Insulated Single Family House Using One-Axis Concentrator
With Si Cells (515/Watt cells), Multitank Low-Temperature Thermal Storage; Building Equipped With IF-2 Space. Conditioning

—_—

Power
Coagtoner

Mose
Fecinc
«oau

Toioves

reat

Fumg

Il

A. ITEMIZED COST OF COMPONENTS

Component

1. Electric heat pump.,.
2. Ductwork . ...
3. Multitank el eclr|c hot water and storage.
4 Insulated steel pipe .
5 1-axis hocking sili:on module (cells cost $15,000/kwW}
{n = 0.099).
——Tracking collecte, @ 130 $/m?
—~—Silicon concentrator cells 62 $/m?
——Shippine @ 2%, m?
——install non @ q0 $/m*
——Overhead and profit @ 25"/.
6. Pumps, controls and heat ® xchowr and miscellaneous
equipment
7. Thermal only collectorarea. .. ... .. B

8. Power conditioning
9. Lightning protection .
10. Extra unsulaﬂoﬂ storm doors ond windows

Unit First cost  Annual Life

Size cost (incl. O&P)  0&M (yin)
1.3 tom 964) $iton $1,250 $50 10
— 425 0 30
200 kWh 3 $/kWh 600 0 30
..................... 125 ft 4.1 $/f# 513 0 30
37 293 $/m* *54,201 0 30
‘54.201 o 15
— — 500 0 10
9 215 $/m? .968 0 30
.968 0 15
4 kW 233 $/kwW 932 9 30
- 300 0 30
981 0 30

$115,839 $59

? Hea! £xcnanget
bl

S

Mu't-T )

Hot Waler

Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"

(Conventional reference systemis IF-2)

Escalation of conventional energy costs

Constant real Energy price Energy price

. Y% installed collector cost assumed replaced m 15 yrs., with total replacement in 30 yrs.

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

Energy consumed
by ref. system

Backup consumed w/ Energy saved
sOiOr/conservation

(% of total)

Net Electricity (bough!‘wld) {MWh/uni). ..
Fuel consumed onsite [AMBtu/unit)... o
Total energy requirement (bN crude equiv. )‘

28.0

68.

76.7
0.
76.7

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

energy prices escalation | escalation Il
1. 1976 Slarlup
a. Costs using solar (conservallon) syslem
Total with moincentives........ e 235. (323.) 244, (332) 281. (370.)
Total with 20% IT.. 210.  [302) 219. (311) 256,  (348.)
Tota with ful incentives ... o 153. (230.) 162. (240.) 199.  (277)
b. Costs using conventiono! reference system ,,,,,, 142 Ids. 275.
2. 1985 Startup!
a. Costs using solar (conservauon) system:
(capital related costs).................... . . 191. (279.) 191. (279.) 191. [279.)
(operation & maintenance com) o . 9. ©) 9. ) 9. )
(fuel bl . . . . . 0. (0.) 0. (0.) 0. (0.}
(electic i) . ... e . . o 35. (35) 50. (50.] 108. (108.)
Total with no incentives . 235. [323.) 249. (337 307. (395.)
Total vith 20%1T......... 210.  (302) 224.  (316] 282.  (374)
Total with full incentives . . . . . ... . 153. (230.) 167. (245.) 225. [303.)
b. Costs using conventional reference system .. ... ... 142. 183. 350.
C. EFFECTIVE COST OF ENERGY TO CONSUMER
IConve.tied reference system is IF-2)
Type of incentives given
Levelized cost of solar e rwgy No Full
or 'conservation' energ: incentives 20% ITC incentives
$§/MMB1y primary fuel....... P 7.60 (1 1.80) 6.41 (10.78) 3.71 (7.40)
e/kwhelectricity. 8.95 [13.89) 7.55 (12.69) 436  [8.70)

Escalation of conventional energy costs

Constant real Energy price Energy price

Levelized price paid for conventional energy™* energy prices escalation | escalation I
$/MMBty primory FU]| ............ 3.72 4.68 8.60
¢/kWh slechrcily.... 4.38 5.51 10.12
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Table IV-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

[ Misc
Electricity El:c.l;c
Power
Cona toner Il
Two-Tanx
Hot Waler
| [} Storage
Syste™ improved Heating
e B0°F |10 F Heat or
%% Pump Coonng
£c Load
Concentrating N
Thermai » PV Electtne
Cofiector Systerm
Water L’*‘ improved o
Supo., | [ = e .caa
l Healeriklectric,
—_ _— i e L n=075
mea Excra-gers
A. ITEMIZED COST OF COMPONENTS
Unit First cost Annual  Life
Component Size cost {incl. 0&P) O&M (yn)
1. Electric heat UMP. ... 113 tons 800 $/ton $1,040 $50 10
2 DUEIWOMK e v - - 425 30
3. Electric hot water and multitank law temperature storoge 200 kWh 3 $/kWh 600 0 30
4. Insulated StEEI PIPE . ...\ oou e 125 1 4.1 $/8 513 0 30
5. Nontracking 100X plastic concentrator with 30% efficient 38 m* 103 $/m* «1,960 0 30
cells.
—-Plexiglass and dyes @ 45 s/m’ +1,960 0 15
——Cells @ 15 $/m?*
—-Shipping @ 2 $/m*
—Installation @ 20 $/m?
——25% overhead ond profit
6. Pumps, controls, and heat exchonger . .............................. —_ —_ 500 010
7. Power conditioning.................... . 85 kW 53 $/kW 450 7 30
8. Lightning protection.. PR - - 300 0 30
9. Extra insulation, storm doors and windows . - - 981 0 30
TOTAL L $8,729 $57

. Y installed collector cost assumed replaced in 15 yrs., with total replacement in 30 yrs.

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

Energy consumed Backup consumedw Energy saved

by ref. system solar/conservation (% of total)
Net Electricity (baught.said) {MWHh/unif 28.0 -2 100.8
Fuel consumed onsite {MMBtu/un 0. 0. 0.
Total energy requirement (bbi crude eq 68. -1 100.8

Electricity said to grid annually (WWh,entire building]
Annual peak electricity demand (W, entire building).

9.5
19.8

" Outside

Condenser
Unit
1.
e
_\S”b\ Hot Water
Storage
Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)™

(Conventional reference system is IF-2)

Escalation Of conventionalenergycosts

Constant real Energy price Energy price
energy prices escalation { escalation 1|
1. 1976 Startup
a. Costs using solar {conservation) system:
Total with meincentives............... e 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. (159.)
b. Costs using conventional reference system . . . . ... 142. 168. 275.
2. 1985 Startup!
a. Costs using solar {conservation) system:
{copital reloted Cash...... 93. (135.) 93. (135.) 93. (135]
{operotion & maintenance costs) . . 8. 8) 8. 8.) 8. ®)
(fuel bil). 0. (0] 0. (A} 0. (0.}
(eectric bi)...... RN [N . 22. (22.) 3. (31.) 68. (68.)
Total with noincentives . . . . . 124. (166.) 133. (175} 170. (21 1)
Total with 20% IT......... 114. (157.) 123. (166.) 160. (203.)
Total with full incentives 92. (130.} 101. (139.) 138 (175.)
b. Costs using conventional reference sysen ........ 142. 163. 3s0.

c. EFFECTIVE COST OF ENERGY TO CONSUMER

{Conventional reference system is IF-2)

Type of incentives given

Levelized cost of solor energy No

Full
or 'conservation’ energy® incentives 20% ITC incentives
S/MMlmpr.in.mrywa_m.,. 223 {3.75) 188 (3.45) 108  (2.45)
¢/kWh electricity........ . 2.63 (4.41) 2.21 (4.05) 1.27 (2.88)
Escalation of conventional e nergy casts
. ) Constant real Energy price Energy price
Levelized price paid for conventional energy®* energy prices escalation | escalation 1
$/MMBN pimary fuel.. ... 3.72 4.68 8.60
¢/kwh electricity......... 4.38 5.51 10.12
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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

Misc

] Eiectrc

< Loaa

Grio
Electnity

ower Heating
Photovoltaic p| Conaimoning e ear 77 o
Artay ! 085 Pump Cooling
! Load
AL Bty
Mﬂ% DU Feceny
—_— WaterLines
IIIIIIITIT oo
NMAAAAAAMAAAAMMANA  Hea! E xchangers
— Water - Etectne HW

HW
n-075 e —

ITEMIZED COST OF COMPONENTS

Unit First cost Annual  Life
Component Size cost {incl. O&P) O&M lyrs.)
1. Electric heat Wimp. 1.3tons 800 $/ton $1,040 $50 10
2.Ductwork ......... = - 425 0 30
3. Electric water hooter . 40 gals 225 ea. 225 0 15
5. Nontracking 100x plastic concentrator with 30% 39 m' 103 $/m’ . 2,010 0 30
efficient cells. - {2,010 0 15
——Plexiglass and dyes @ 45 $/m*
——Cells @ 15 $/m*
—-Shipping @2 $/m?
——installation @ 20 $/m?
—25% overhead and profll
7. Power conditioning . . G 131 53 $/kw 690 4 30
& Lightning P'O’K"ﬂﬂ — - 300 0 30
9. Extra insulation, lfomdooﬂand WINAOWS., ..o — - 981 0 30

TOTAL $11,381 $54

*1, installed collector cost assumed reptacedint5 yrs With total replacement in 30 yrs

ANNUAL ENERGY FLOWS
[Conventional reference systemisIF-2)

Energy consumed Backup consumed W/ Energy saved

by ref. system sOlor/conservation {% of total)
Net Electricity (bought-sold) IM.W’\/\"'“) 28.0 2.8 0. 0
Fuel consumed onsite (MMBtu/unit)... . .. - 0. X
Total energy requirement {bbl crude equiv.f* . ... ... . ... 6s. 7. 90 0
Electricity sold to grid anuofly (MWh,entire biting) . . 14.4
Annual peak electricity demond (kW, entire buikling) ... 19.0

Photovoltaic
Panels

" Outside
Heat Exchanger

—~—— Heat Pump
Compressor

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"

(Conventional reference system is | F-Z]

Escalation of conventional energy costs

Constant real Energy price Energy price
«nemv orices escalation | escalation II
1. 1976 Stortup
0. Costs uungsok:v(coﬂurvononl syslem
Total with no incentives . PP 133. (170.) 144. (181)) 190. (227.)
Total with 20% ITC.. 125. (163.) 136. (174.) 182. (220.)
Toted with follincentives . 106. (140.) 118.,6(151.) 164. (198.)
b. Costs using c.unvemlunal mhnnco system ,,,,,, 142. 275.

2. 1985 Startup
a. Costs using solar {conservation) system:

(capiolrlated Canls ., 81. (118.) 81. (1 18) 81. (118.)
{operation & ma wcoth). ... . 8. 8. 8. ) 8. ®.)
(ful bil.. PP 0. 0. 0. (0.) 0. (0.)
(electric bill} . 44. (44.) 61.  (61) 133. (133)
Totalwith noincentives . ... . T 133. (170.) 150. (187.) 222. ( 59.)
Total with 20% IT... 125. (163.) 142. (181) 214. (252.)
Total with full mcemwes . o 106. (140.) 124, (158) 196. %230)
b. Costs vxwmmwnfsmm syslem ,,,,,,, 142. ‘ 183. ° 0
€. EFFECTIVE COST OF ENERGY TO CONSUMER
{Conventional rference System is IF-2)
Type of incentives given
Levelized cost of solar energy No Full
or ‘conservation’ ® ner# incentives 20% ITC incentives
$/MMBHu primary fuel. 2.00 (3.50) 1.68 (3.23) .94 (2.30)
¢/kWh electricity. 2.36 (4.12) 1.98 (3.80) 110 2 71)
Escalation of conventional energy costs
Constant real Energy price Energy price
Levelized pn’co poid for conventionol energy”-* energy prices escalation | escalation Il
$/MMBY fuel 3.72 4.68 8.60

¢/kwh olecmcity...... 4.38 551 10.12
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Table IV-43.—Albuquerque: Solar Photovoltaic System— Insulated Single Family House Using Flat-Plate Air-Cooled Silicon Arrays
($0.S0O/Watt), Low-Temperature Thermal Storage; Building Equipped With Improved IF-2 Space-Conditioning

Photovonat FPower [

A. ITEMIZED COST OF COMPONENTS

Unit First cost Annual life
Component Size cost {incl. 0&P) O&M  (yrs}
T hoa UMD 131tons 800 $/ton $1,040 $50 10
2. Ductwork, - — 425 0 30
3. Electric hat water ... . . . 40 gal $225 eo. 225 015
4. Air-cooled ulu:on PV (500 S/kW) (n 0. 12) ,,,,,,,,,,,,,,, 59 m* 88 $/m* ‘2,600 0 30
—Silicon array @ 60 $/m* *2,600 0 15
——Shipping @2 $/m*
—-Installation @ 8 $/m’
——25% overhead and profll
5. Powaer conditioni 7 kW 114 800 8 30
6. lightning protection. — - 300 0 30
7 loduplnglmandwn«amr 6.53 kw 225 $/kW 1,470 5310
8. Hut exchanger......... e 33 ea. 33 0 30
9. Law temperature st 50 kWh 2 $/kWh 100 0 30
10.Exra insulation, stom - 981 0 30
TOTAL . $10,574 s

<Y installed collector cost assumed replaced in 15 yin., with total replacement in 30 yrs.

ANNUAL ENERGY FLOWS

{Conventional reference system is IF-2)

Energy consumed Backup consumed W/ Energy saved

by ref. system solar/ conservation (% of total)
Net Electricity (bought-sold) (MWh/unit).................. 28.0 0. 100.0
Fuel consumed onsite [MMBtu/unit).... .. .. . 0. 86. 0.
Total energy requirement (bbl crude equiv.* ... ... ... ... 68. 18. 73.9

Electricity said %o grid annually {MWh,enfire building)..
Annual peak electricity demand (W, entire building)

o

Photovoltaic
Panels

L TFFTF“]

J/—” ‘»—_

Eﬂ !

T Oulside
Heat Exchanger

Surling
Heat Engine

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)"*
(Conventional reference systemis |F-2)

Escalation of conventional energy costs

Constant reol Energy price Energy price
energy prices escalation | escalation I
1. 1976 Slarlup
a. Costs using solar (:onufvuflon) system:
Total with noincentives............... T 159. 11) 171, 224) 183. (235.)
Total with 20, IT... . - 146, (200.) 159, [213) 170, (224)
Total with full mcemwes e 129. (164.) 142. 177.) 154, (188.)
b. Costs using conventional reference syslem ,,,,,,, 142. 168. 276.
2. 1985 Startup?
a. costs using solar {conservation) system:
(capitol related COStS)............vveviviiiiiii i 124. (176.) 124. (176.) 124. (176.)
i 16. [16) 16. (16.) 16. [16.)
19. (19.) 38. (38.) 57. (57.)
o. 0.) 0. [0.) o. (0.)
Total with nomcenlwes 159. 211) 178. [231.) 197. (249.)
Total with 20% IT... 146. {200.) 166. (220 184. {238.)
Total with full mcemwes PR 129. (164.) 149. [184.) 167. (202.)
b. Costs using mm»onal mhmm syslem ,,,,,,, 142, 183, 330.

C. EFFECTIVE COST OF ENERGY TO CONSUMER

{Conventionol reference system is IF-2)

Typo of incentives given

Levelized cost of solar energy No Full

or ‘conservation’ energy” incentives 20% WC incentives
§/MMBluprimary fad. ... 4.94  (7.52) 4.32 [6.98) 349  (5.20)
¢/kWh electricity.... e . 582  (8.85) 508  (8.22) 411 (6.12)

Escalation of conventional energy cash

. 3 . Constant real Energy price Energy price

Levelized price paid for conventional energy>* o nergy prices escalation | escalation 1
S/MMBI PAmGIY ... 3.72 4.68 8.60

VW R . 4.38 5.51 10.12
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Table [V.44.—Aibuquerque: Conventional System-—A|| Electric Single Family House Using Electric Resistance Heat and Window A/C (SF-3)

Gt Misc
Flectricity Electnc
Loa¢
Window -
Arr- Cooling
Conuitioners Load
Baseboard Heating
B
Heaters 240
Water o Etectne Hw
Suppty HW | oan
Heater
7= 075

A. ITEMIZED COST OF COMPONENTS

Unit First cost ~ Annual Lif.
Size cost (incl. O&P) O&M (Yin)
. 13.1 67 $/kW $878 30
2. Window electric alc.. Coeo... . 01.85tons 280 Sf/ton 518 $3: 10
3. Electric waterheater ... 40 gal $225 ea. 225 0 15
$1,621 $30

TOTAL. .

ANNUAL ENERGY FLOWS

(Conventional reference systemis SF-3)

Energy consumed

Backup consumed W/ Energy saved

L | =

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)?:<

(Conventional reference systemis SF-3)

Escalation of conventional energy costs

Constant real Energy price Energy price

energy prices escalation | escalation If
1. 1976 Startup
Total with no incentives 177. (185.) 216. [224.) 378. [386.)
Total with 20% IT... ... 177. [185) 216, (224) 378.  (386)
Total with full incentives .......... 177. [185.) 216. (224.) 378. [386.)
2. 1985 Stortup?
[copital related costs) . R 19. [27.) 19. [27.) 19. [27.)
(operation & maintenance costs) . . . . 4. ) 4. [4) 4. (4.)
(fe! bil). 0. (0) o. ©) 0. [0)
[eectic bl . 153,  (153.) 215. [215.) 467. (467
Total with no incentives . . 177, [185.) 239. (246.) 490. [498.)
Total with 20% IT..... .. 177.  [185) 239.  [246) 490.  (498)
Total with fullincentive 177. (185.) 239. (246.) 490. (498.)
C. EFFECTIVE COST OF ENERGY TO CONSUMER
(Conventional reference system is SF-3)
Type of incentives given
Levelized cost of solar energy No Folt
or ‘conservation’ energy® incentives 20% ITC incentives
$/MMBRPAMOTY fUel...............ooiviviiiiiii, N/A [N/A) N/A  (N/A) N/A  (N/A)
C/RWREIBCTICIY ... N/A (N/A) N/A (N/A) N/A (N/A)

by ref. system solar/conservation (% of total)
Net Electricity (bought-sold) 1MYIh/unif). 43.8 43.8 0.
Fuel consumed onsite (IMMBtU/uni).... o. 0. 0.
Total e nergy requirement (bbl crude equiv.J* 107. 107. 0.
Electricity MWOM;MW(MW}\,.H‘ building).. 2705

Annual peak electricity demond (KW, entire buikding)..

Levelized price paid for conventional energy™*

378w prnory fa.,
C/kWh electricily...

Escalation of conventional energy costs

Constant real Energy price Energy price
energy prices escalation | escalation Il
3.57 4.49 8.25
4.20 5.29 9.72

L6L e SISAjRUY SWISAS JO SINSIY Al YD




Table 1V-45.— Albuquerque: Conventional System—Ail Electric Single Family I-louse Using Electric Resistance Heat and Window AJC,
65/85 Thermostat Settings (SF-3)

Window
AC Electricity Air- Cooling
0C Brectr Conditioners | 03¢
-ﬁ-f-}-f-}—*—}-H—f—H— icity |
—_——————  Waterlines
ZITTTTTT a Owcts
e «changer Baseboard
SRR Heatbachangers Electnc Hm
Heaters
Q Turbine
il er s Electrc HW
supply HW Load
Heater
n =075
A. ITEMIZED COST OF COMPONENTS
Unit First cost  Annual Life
Size coot find. O&P) O&M (yns}
1. Baseboord eleciric heat... 13.1 67 $/kW $878 0 30
2. Window electric alc... ....18tns 280 $iton 518 $30 10
3. Electric waterheater ... . 40 gal $225 ea. 225 0 15
TOTAL $1,621 S30
ANNUAL ENERGY FLOWS
(Conventional reference system is SF-3)
Energy consumed Backup consumed w/ Energy saved
by mf. system solar/conservation {% cd total)
Net Electricity (bought-sold) (MWh/unif).... 43.8 42.0 4.2
Fuel consumed onsite (MMBty/unit)... - o. 0. 0.
Total energy requirement (bbl crudesquiv )t 107. 103. 42
Electricity sokd fo grid annually (MWh,entire Building)........................ 0.
Annuol peak electricity demond k it BUHING) .o 27.3

B. LEVELIZED MONTHLY COSTS PER UNIT TO CONSUMER (Dollars)®<

{Conventional reference system is SF-3)

Of e onal gy costs
constant feal Energy price Energy price
energy prices escalation | escalation ||
1. 1976 Startup
0. Costs using sotar [cnnservaunn) iylhm
Total with o incentives P . 171. (179.) 209. (217.) 364. (372.)
Total with 20% ITC.... . . . 171, (179) 209.  (217)) 364.  (372)
Total with full incentives. ... .. ...................... - 171, (179.) 209. (217.) 364. (372)
b. Costs uung conventional reference system........ 177. 216 378
2. 1985 Startup?
a. Costs using solar (conurvqhon) system:
(capitol related Costa) .......... 19, [27.) 19. (7)) 19. (7))
(Whoﬂlmmmemcom) 4. (4) 4. (@) 4. (4)
[forlbih . JERRTT 0. (0.) 0. (0) 0. (0)
(oechric &-... . PP 147, [147) 207.  (207) 449, (449)
Total wnh no |r\cent|ves 171 (179.) 230. (238.) 472. (480.)
TOMI W08 [T e 171 (179] 230.  (238) 472, (480)
Total with full incentives . . 171. (179.) 230. (238.) 472. (480.)
b. Costs using :onmmono/ nhunc- syrhm ........ 177. 239. 490.

€. EFFECTIVE COST OF ENERGY TO CONSUMER
Conventional reference system is SF-3)

Type of incentives given

Levelized cost of solar energy No Full

or 'conservation' energy” incentives 20% ITC incentives
$/MMBIY PEMOIY M....... ..o -.00 [4.36) -.00 (4.36) -.00 (4.36)
¢/kWh electriciy........ e G . -00  (5.13) -00  (5.13) -00  (5.13)

Escalation o f conventional - costs
constant reol Energy price Energy price

Levelized price paid for conventional energy®* energy prices escalation | escalation ||
$/MMBty pnmryﬁn/ ....... 3.57 449 8.25
¢/kWh olectriciy.... e 4.20 5.29 9.72
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