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o5y |24z 12821696 1033 19.92 | (g [3.92 | 1.4¢ =37 [ 20 |anz (L
T""‘ROI 24% | .40 1.378 | . 452 } 222 |.516 | 355 .savl\;z ol a6 | 0oz |
PENETRATION €D 205 2\ S 219 b .zt 223
70% PB 1. 28 | \ 923 1464 |1.55 Es29 | 1,19 2.6l | . 985 iz-z‘f g0l §1.¢C | 72
_____JROII.5lZ 43| 242 (.S58 § . 2gc ] .s54 l419 | .37} 445 |.017) Aa¢ | .43
PENETRATION | . =213 218 22z 224 .25 . 226
| / a v




TECHNOLOGY:  SOLAR PONDS - 50000 SQ.FT. INVESTMENT (p): $750,000
ENERGY VALUE (B): __ X $7.22/10° BTU FUEL INFLATION: L 17%
RESOURCE 1 2 3 4 5 6 _
% TOTAL 706324 639055 571786 504517 437248 S - 1 BTU/Ft2 - YR
____ DIRECT 899871 | s 642765 | 514212 385659 321382 BTU/Ft2 - YR
o 4.9 ’ 5.3 5.9 | 6.4 6.8 7.4 M/S
ENERGY | | - |
SAVINGS(C) 15009.4 13579.9 12150.45 10721 ' 9291.5 nja BTU
TAX CREDITS ‘ < | L f ' ‘ -
(&) f 1981- 1991 | 1981 1991 § 1981 1991 | 1981 1991 | 1981 1991 {1981 1991
g L8 J8el 6.0 1992 [o82 Jied | 791 1429940 Lig.2 | 1159 |
° ] 1 , - P » Voo »{S ..l:l 1ie
[ro1 Jo. Msl=mexlo 27288 0. |-8%Z |o.02 [Fote]o. 06 |- [
PENETRATION O .00l 0.00] 0.0010° ' 0.0009 0. 0009
ssq |28 |7-18 150 [8.27 |5.6% [3.74 .59 {11.87 | 7.82 15.17 | 360
" frol o9 Jo.e4 0.6 [0.22 {0,144 [0.20 8.2 [0.17 Jo.10 [o. 4 i
PENETRATION | o.004 | o.cci2 0.00! 0. 00l Q. 0010
40, PB 1574 | 4.0 |o.! | 485 7.9 |5.2¢ 1949 |6.27 {1213 |7.73
T___ROI 0.23 loxvile.21 10.27 {c.19 |0.24 Jo.17 lo. 22 Jo.142 |0.19
PENETRATION 0.105 Q. 642 0. 00 .00l 0. 00 I
- PB 4.3 | 3.0 J4.96 |3.41 Iz g5 {3.95 Y702 4.0 910 |5.80
L ROI Jo.29 |0.35 Jo.r1 |0-32 §a.z5 |o.30 [0.225(0.28 |o. 199 |2248
PENETRATION | .1¢Y 0. 14 % o.M, 3. GG &, 009 i
702 PB | R.87 {2.0 1331 12.27 |3.90 |2.6% f4.75 |3.13 J6.07 |2.56} )
ROI 0.3 [0.42 Jo.34 |0-39 Jo.3% |037 [0.29 [0.34 0.2 o. 32 |
PENETRATION |, 203 G G4 0. I¥ 0. 16" 0. IR0 |

THBLE B—1O
’J

AR Toud MArKET PEVGTROTON @ W% TaFLATION

7 -



$750,000

TECHNOLOGY: _ SOLAR PONDS - 50000 SQ.FT. INVESTMENT (D):
ENERGY VALUE (B): X___$7.22/10 BTU FUEL INFLATION: 11% \X/ 17%
RESOURCE K 2 3 4 5 6 |
x__ TOTAL 706324 639055 571786 504517 437248 1 BTU/FE2 - YR
___ DIRECT 899871 771318 642765 514212 385659 321382 BTU/Ft2 - YF
v 4.9 5.3 5.9 6.4 6.8 7.4 M/S
ENERGY 4 : | |
SAVINGS(C) 15009. 4 13579.9 12150.45 | 10721 9291.5 n/a BTU
TAX CREDITS v o . -
(A) 1981 1991 f 1981 1991 | 1981 1991 f 1981 1991 | 1981 1991 | 1981 1991
oy 2 42.61 1319 [9.92 | 8.s% 1.9 [4-0F f14.24 |4.74 J18.20 |5.65
ROI }o0.26. [.390 §0.18% |.2¢A0.168 | .235 fo.15 | .30 Jo1ee]|.any |
| , - : T
PENETRATION L1M7 15N L0999 04k X2l
255 PB J7.186 |26t §8.27 | 2.99 F.14 | 3.40 {1187 [3.95 1IS.IT | 4.7
" ROI Jo.244 | p.435])0.224 [0. %41 fo.204 |6.3% Jo.18 0.8+ Jousd |o.312 }
PENETRAT ION 0.19% 0. 184 O. k] o.118 0. 05| ' |
sy P8 5.7 [2.13 |66l 2.3 V19 [272 19.49 3.6 J12.3' | 3.7
e 0L J0.287 106486 0.2 |0, 46 J0.247]0.425 J0.223 10.393 }0.19% [0.357
PENETRATION 0. 209 0.203 Q. 1944 G.177 0.137
o PB 4.3 |10 1490 | 172 ¥5.35 | 2ot }7.02 |2.3719.10 | 2.¢3
"~ JROI 1G.34 |0.5% 0.32 0.515 }0.299 |0.482) 0.2 |0. 148 0.281 |o.4z |
PENETRATION 0.RI' 0.215 1 0.2 0.204% o./91 |
703 PB §2.57 | 1.0 §3.31 119 390 |1.36 |4.75 |1.58 |¢.01 |1.g%
ROI_30.405 10.611]0.38 P.58 §0.26 |0.55 10.3% |0.514 J0.315]0.+71 j
] PENETRATION { 17,2244 0,222 | p RO 0. 217 B3.213
TRABLE 34 ' T
PEPRESEUTATIVE RESOLTS /)



TECHNOLOGY:  FLAT PLATES - 50000 SQ.FT. INVESTMENT (D): _$1,250,000 , v '}?
\\\\_ \ \\ \ )
ENERGY VALUE (B): X .$7.22/ 10 687) FUEL INFLATION:\" 1% A\ 17% ’Q \
—_— | / ) 7
RESOURCE ] 2 3 4 5 6 |
x__ TOTAL 706324 639053 571786 504517 437248 ———- | BTU/Ft2 - YR
—___ DIRECT 899871 771313 642765 514212 385659 321382 | BTU/Ft2 - YR
Voo 4.9 5.3 5.9 6.4 - 6.8 7.4 M/S
ENERGY 1 | : ‘ i
SAVINGS(C) §  15009.4 13579.9 12150.45 10721 9291.5 n/a BTU
TAX CREDITS ' R F
~(A) 1981 1991 1981 1991 | 1981 1991 1981 1991 1981 1991 | 1981 1991 .
1o% PB Lig.2m|iz16 |23.41 | 14,25 R9.82 | 1.2l YH1.05 |21.72 §65.85| 27.43 {
ROI lp.083 | 0.102 | 0.035|0.634]0.01te [0064 |. QDO | oo |.6®.0 |.00
| PENETRATION { 0.000923 0. 00694 0.00098 0.004 5 Q. 0081
| 257 PB | 10-00|10.13 §19-51 | 1I-8T | R24.45 [1+34 | 3L R 18.10 |54.87 | 24.52
wd ROL J0.041 [0.139 | 2.073] 0.121§0.053 | 0102 J0.031]o.0% | 10.0] O ‘
PENETRATION 03.00078 Q. OO 3.0010 eIl 0.0037
402 PB 11285 |g. 11 }15.61 [9.50 §19.85 | 1eAT),270.37] 14.48§43.399| 19.462
ROI 15,137 |o.1g0 §0.19 {0107 Y000 |.148 Yo.0v8 {0126 |o- 053 (0.101
55q PB 1 9.6t | .08 §1.7 7R 491 .60 Y ro.52] lo.ce)38.92114.71
ROI 13.194 [0.243 f .17 | 6.224 §0.057 [0.£05 Y0138 (G154 0. 11( 10160
PENETRATION 0. 004 0. 602 Q. 0013 O O0IR 0.0013
704 PB_J (- 25 |4.055 | 7.90 | 4.5 Tq.c)fl S.74 §18. 68| 721 [21.014] 9.0l ~
- _J ror O.~elelo.312 |o.25 10.29 |o.23 |0c1}0.214 0255 § 193 |.234
PENETRATION | (. 1124 o.0028 003857 ». 0183 024 |




TECHNOLOGY: _ FLAT PLATES - 50000 SQ.FT. INVESTMENT (D): $1,250,000
ENERGY VALUZ (B): X .$7.22/ 10 ®BTU FUEL INFLATION: ng v
RESOURCE ] 2 | 3 | S [ s 6
_x__ TOTAL 706324 63005 | 571786 504517 J( 437248 | ---- BTU/Ft2 - YR
___ DIRECT | 899871 171318 | 642765 514212 | 385659 321382 BTU/FtZ - YR
W 4.9 5.3 | 5.9 6.4 6.8 7.4 M/
ENERGY | o | 2 -
SAVINGS(C) 15009. 4 13579.9 § 1215045 10721 9291.5 n/a » | BTU
’ 1 $
TAX CREDITS - | | |
(A) ] 1981 1991 | 1981 1991 | 1981 1991 § 1981 1991 f 1981 1991 § 1981 1991
oy PB4 19.27] 5.82 ) 23410 4o (o8 | 29.8 F T T4 141.05]19.195 | 65.85 | 152
ROI 10.116]| 0.26¢40.10 |0.R44)0.682]0.223 § 0.062} 0198 | 0.0¢ {0.172
PENETRATION O.DIt § ©0.00%83 0. 0034 O»ob§5 0.0042 .
psy } P8 1G-06 |90 19.51|5.57 | 24.85|&.445 | 5420 | 7663 | 54.87] 943
ROI fo.151 |0.305 §0.134 |0.283 0. 116 |0.259 §0.095 |0-234 {0.073 |0. 208
PENETRATION | o. 044 G.0R 4 0. 0139 0.006! 0. 00 463
a0z LLPB 1285 1398 JI5.01| %446} 19.88 |8.1 | 27.37 | ¢.13 | 43.90| 7.55
T___LROI 0.193 |0.351 §0.177 |0.328 0458 |0.304+} 0.138 |0.278 C.115 {025
| PENETRATION a.12 24 0.080 G.Offé-z— 3. 0220 c.onl
- P J Q.64 [2.94 il | 834 §i4.91 | 3.87 JR0.52 | 4.60 | 32.92|5.66 1
" JROI Jo. 245 (9.405 )0.228lo.352 Jo.21 10352 ) 0.191]0.23 | 0.169]| 0.303 |
PENETRATION | 0O.18Y A 169 - 0.132 g.0"78< 0.0389
700 P8 be.d2 | 1.9 [ 1.0 |2.23 19.94 |25% [13.08 |3005]2.95 |0.143 1
~Jd ROI |2.31 Jo.NT Jg.R9%|a.~MHe)0.270 |0.4R21}0.25710.395 V0.236{06.367
PENETRATION 0. 217 L 0.208 0.,19976 o 1835 Q. 142




TECHNOLOGY: EVACUATED TUBES - 50000 SQ.FT. INVESTMENT (D}:  $1,750,000
ENERGY VALUZ (B): . __ X $7.22/10° BTU FUEL INFLATION: _ + 11% 17%
1 RESOURCE ] 2 | 3 l 4 5 6
I x toraL 706324 | 630055 | smi7es | 504517 437248  BTU/Ft2 - YR
| —__ DIRECT 899871 | s 642765 514212 | 385659 321382 | BTU/FtZ - YR
v 4.9 l 5.3 I 5.9 6.4 6.8 7.4 M/S
ENERGY | ‘ |
SAVINGS(C) 17481.5 15816.6 §-  14151.7 12486.8 |  10821.9 n/a BTU
TAX CREDITS : o . | '
(A) } 1981 1991 | 1981 1991 § 1981 1991 | 1981 1991 | 1981 1991 | 1981 1991
101 PB lpg.02| 1641 ]35.64 | 19.64)48.95 | 24.49¢] 78. 14 | 3243 |a3.63 | 43.07
ROI_14.02 £=ln99| 00 |99 | oo lem| oo Bae |00
_PENETRATION 0. 0010 0. 00% 0.00X4 0. 00X 0. 00N§
259 PB 123.35 | 13.4671 | 29.70 | 1.3 }406.7719 [20.39 J65.12 | 2702} 161. 36 | “40.00 1
ROI Jo.0¢ |o.1l | .04 |o.09 Je.o2 |o.07 | 999 | 0.0 }9.99 |p0
PENETRATION 0. 00| 0.001 0. 001l 0.00 3t Q.00R2
409 PB 118.49 | 10-99) 237 |13.09 | 32.63 16.31}52.10 | 2L62}1R9.09| 32.05
: ROI §o.10 015 Jo.09 |c.i1350.07 |0.12 Jg.05 |0-09 Jo.02 |p.07
PENETRATION .00 .00k G.00 12 0. 0014+ . 0.00RZ
- PB Jrt.ol | 8.20 §17.82 | G52 §24.97112.23 139,07 | 16.21 }9¢.8) | 24.0¢
| JR Jo. |02 Jous {019 §o.13 |ot1 Jo.11__loas |o.08 {0.13 {
PENETRATION 00012 0.00(2 I o.00i2 e.ool1t 0 -00R3 |
70 PB [ 2.34 |5.47 J 1138 [¢.55 f16.32] 8.5 §a6.05 | 1021 | ¢ds54] .0
JROI fo.e4 o2g foRkrlo. 26 o205 025 1.9 |0.23 1041 |o.2)
PENETRATION | . 5:l4 0. 025 0.0082 G. 00 o 0. 0025 |




TECHNOLOGY: EVACUATED TUBES - 50000 SQ.FT. INVESTMENT (D}:  $1.750.000
ENERGY VALUE (B): X_ $7.22/10° BTU FUEL INFLATION: 11% v,
RESOURCE 1 2 3 4 5 6 | |
x_totaL | 706324 - 639055 571786 | 504517 437248 ———— jBTU/FtZ - YR
___ oIrecT. | 899871 771318 642765 | 514212 385659 © | 321382 BTU/Ft2 - YR ]
v 4.9 5.3 5.9 6.4 | 6.8 | 7:4 M/S
ENeRGY | , ‘ | ' 0 |
SAVINGS(C) | ~ 17481.5 15816.6 14151.7 12486.8 10821.9 | n/a BTU
TAX CREDITS| . | L
(A) 1981 1991~ | 1981 1991 § 1981 1991 | 1981 1991 | 1981 1991 f 1981 1991
10% PB L 2g.02| 7.4 § 35.64| 8.55 [ 48.95|10.0 §78.15{12.05 }193.63|15.15 |
RO _|0.086 |~e20 |0.07 ke Jo.05 [-oo J0.03 [m6m54]0. 009 |64 |
PENETRATION 0. 0ok 0,00k 0.00¥ | O.00¥% | o0.oc0kk
- "PB §23.35 | gea |29.70 |12 |40.719 | .33 Jo5-12[10.04 V161.36]12.62
e 01 Jo 12 |O.26 Jo.104]0.24 {0.09 |0.22 |6.01 |0.20]0.043| 0174 |
PENETRATION 0.015 Q.00 0.0 0. 005 0. 0ok |
40% PB i?(.(?g l*tqtg 2.3.‘,(15 5’70 A 32-6’)3 é.é", 52-’0 8003 '29.' /é.l
b 0L 010 | 031 JO.15 |,29 JO-13 |0.27 Jo. 1 |0.2% | 0.086|C- 22
PENETRATION 0. 05 0.03 0.016 0. 008 L0102,
6oy PB 1 i4.01 | 2.3 §17.82 14.297 J2+47]58.00 [39.67 |G.02 §96.81 | 7.57
__Rr Jo.2l |o3e ez fesd Jous {032 Joue g.z9 Jo.rt (o027 1
PENETRATION o.Mz} 0.099 0.088 0. 0315 0.0z |
0 PB 1c?.':"'/ 299 111,88 | 255 §1p:32] 3.%8 | 2%.05 |4 0R|64.54{5.05 - :
o Jd FOr Jo.22 fou3 0.2 |04 1 ©.25 [0.3% |o.23 |0:3¢ |o.21 |0.332F
PENETRATION 3,002, 0.192 G Iy O. 123 3 .06 |
’/./“\
O HD)




PARABOLIC TROUGHS - 50000 SQ.FT. INVESTMENT (D):  $1,750,000

TECHNOLOGY : '
I . 6 - . / 9 o
ENERGY VALUE (B): x  $7.22/ 10° BTU FUEL INFLATION: ns 17%
RESOURCE - ] 2 E 4 5 6 | |
TOTAL 706324 639055 571786 . 504517 437248 S BTU/Ft2 - YR
_x_ DIRECT | 899871 771318 . 642765 514212 385659 321382 | BTU/FE2 - YR |
v ] 49 5.3 5.9 6.4 6.8 | 7.4 M/S
_ ENERGY 4 | -
savings(c) | 12508.2 | 10721.3 8934.45 7147.55 5360.65 |  4467.2 BTU
TAX CREDITS : ) : ' | ‘
(A) 1981 1991 ] 1981 1991 ] 1981 1991 § 1981 1991 |} 1981 1991 [ 1981 1991 -
100 PB [717.55 ]| 32.29]212.6 | 49.52]-286. 10014 |-85.02 "739.9 |- 50.33 | -g2. 474 = V1 12] - 57 10 |
ROI |o.001| O 7921 @ 9.9°° o 299 | 0°°19995] o Jac oo | |
PENETRATION 0. 00 2B 6.00175 0.0007% . 0.25 o.0] BR300 OTRYG 0.0

P8 1.+, ¢3l 20, b7, 1 8l 4.e6 §-238.93 | 88,15 -1 35 | -616.59)-4).94|-¢8.13 | -3+ 77| -4 7.59
ROT 1 9.99] © 9.99| O 299 | 9.99 | 9.929| 9.99 19.99% |9.99% | 9.999| 9. 999
PENETRATION o003 58 0. 002 0. 00094 a.rk% 0. 249 QR4 E
PB }S/. 70 21,63 41,74 ) 33.00 §=191.14 | 70,16 )-57. 08 |-493.27}-33 .55 | “54. 98} -27.32] -39, 07
ROT |5, 04 |0.09 la.oi8 00681 9.99 | 0 o8-89 [P%99 F3.999 [ 9.999 | 95954 | 7999

259%

40%

PENETRATION ] og O. s ,
A 0.0013 Jp.002% 0.0012 |05 28 2°) gztg 9.0 | »>pis oo
- PB 13877 1. 144106.31 | 24576 §-143. 3¢ 53.01§-42.81 [-3699 V-25 .10 |-4].21 V-20.5¢ -28.55

o " ~ . (L] =] 0| 06
ROI 3. 11 |0.15 Jo.03+4l0..29 Jo.os5 |0.099 | 499° 0.0 | 299215999 | o545 Fs99
PENETRATION F. 004 ‘ 0. CORS 0.CO0003 0.0 o4 8 OO} o R4 40

P8 §75.85 |10.76 | 70.87| 651 | ~95.57| 35.3% |28 .51| - 2460} 16077 |27 49 | =13. 91 | ~19.03
J ROI JO.187 |O.227T 0.7 Jo.€05 §o.41 foar9fo. 11l 0. 198 f0.667]9.109 0.032 0,0ZZJ
PENETRATION | ©. 0015 0. 00R" 0. 000c05 0.000%5 « f o.c005 | 0.0005 |

70%




FPAKABULLIU [ RUUGHS = DUUUU J\4.rI. INVESTMENT (D) . $1,/3U,U0U

TECHNOLOGY:
ENERGY VALUE (B): X $7.22/ 12° BTU FUEL INFLATION:. 1% 17%
RESOURCE | 1 2 3 4 5 6
TOTAL 706324 639055 571786 504517 437248 -} = ---- BTU/FtZ - YR
x__ DIRECT 899871 771316 | 642765 - 514212 385659 321382 | BTU/FtZ - YR
N 4.9 5.3 5.9 6.4 6.8 i A | M/S
ENERGY o ﬂ - -
SAVINGS(C) 12508.2 10721.3 8934 .45 7147.55 - 5360.65 4467.2 ' BTU
TAX CREDITS - | ' .
(A) 1981 1991 | 1981 1991 | 1981 1991 § 1981 1991 | 1981 1991 | 1981 . 1991
. 2B L7565 | 12,02 |212.41] 15,39 1-2361 [ 2139 |-85.02]| 35.08 |=50.35]97.38 | -41.72 |§69 . 47 !
10% > : SR
k——RDI 0.03 [=6+65 FO“)‘?‘? ¢. 0 2.9 | 0.0 @77 0.0 @L79 0.0 F @99 0.0 l
. PENETRATIDN O, 0046 o.ont? O, 00 ¥G 0,000 O.000R5 0.000092,
| 25y PB oM. 63]10:01 L8 [1R.82. 1-238.93)17- 83 |-11.35 |29.23 |-41.99 | 81.15 | 34.77| 72450}
S ROL o0y Jo.20 Jo.o% o1 Jo.0iR Jo.ud KR 0.0 | @99] 0.0 |GH9 | oo |
PENETRATION 0, 00 % 3, ol Q. 00 0.003| Q¢ 001 0,000l i

a0z 1L.FB 8LT [ §.00 Yigiy J1e 2¢0-190 14 14,20 157,08 23.39 |-83. 65| 4. 92) 27.82|579.65

Lo ROI JG.11 0.4 Jp.0g 10.22 Y6.055]a.18 Ja.02 1815 [@G299 | 0.0 | @99 | 0.0

PENETRATION Jooey .01l Q. 0 0.co 0. 0013 0.0006!t

PB ax.tt o0l f10G-31|71.69 F-143.30[10.10 L-42.51 |1t.54 |25 1o | 48. L9 }-20.90| 434.7¢

55%

LT__ROI 0.1 _0.29 o1t |a.zt Jonz lo.24 Jo.os [0.20 10,08 {g.15 | P12 | 0.0
PENETRATION TR A 0.0)() Q. 00 l./ 0,00 ) 0.00 0. 600~ ’

702 PB 1 ou5,85] 4cos )8 1443 §-95.59] .13 b-28.5410 .49 1617 15606 §5B.91 |259.82
J FOT #9.2% {030 Jo.ud |G 33 Qouag 16.50 Jo.1e lo.#t Jo. ik |o. 224 /o,o%_ Q.20

PENETRATION IR (.3t I O 003 CLLODE- C.o0 /I k“z,co I




APPENDIX B
MARKET PENETRATION AND ECONOMIC ANALYSIS PROGRAM WITH TEST
WRITTEN FOR TI-59 PROGRAMMABLE CALCULATOR WITH PRINTER

Arthur D Little Inc



Documentation: MARKET PENETRATION PROGRAM

Program to Estimate Market Potentia],'Substitution, and Penetration as a

Function of Economics

I. INPUT DATA
"DATA FOR MARKET PENETRATION

o LBL B' '"INPUT YEARS TO RUN, FORMAT:
sT0 23 '1981. 1991 ‘
INT STO 22 '1981.
(RCL 23 INV - INT. ©'.1991 - 1000 - 1981 = 10

- 1000 - RCL 22)

STO 23 : 10
R/S
e LBL C' "INNOVATIVE INDEX
STO 24
R/S
e LBL D' '"REQUIRED ROI
STO 25
R/S
o LBL E' | "INPUT INITIAL PENETRATION
STO 29 STORE FOR FIRST YEAR RETAIN
STO 15 ORIGINAL VALUE
R/S

Arthur D Little Inc.



'DATA FOR ECONOMIC ANALYSIS
o LBL A -
ST0 11
R/S

o LBLB
STO 12
R/S

e LBLC
STO 13
R/S

o LBL D
STO 14
R/S

I1. ECONOMIC-ANALYSIS
 CBLE
2ND - RAD
IF FLG 02 "EXC"
STF 02

'FIRST, PRINT ALL INPUTS
4517 13 35 2-0P-04
(RCL 22 2-0P-06
+ RCL 23)  2-0P-06
{00 00 00 24 24 2-0P-04

'"TAX CREDIT

'VALUE OF ENERGY SAVED

"AMOUNT OF ENERGY SAVED

*AMOUNT OF INVESTMENT

'BEGIN PROGRAM EXECUTION
'IF E ALREADY HIT
ONCE, GO TO "EXC"
'"OTHERWISE, SET FLAG 02,

AND PRINT INPUTS WITH LABELS
""YEAR"

"FIRST YEAR, PRINT

"LAST YEAR, PRINT

"INITIAL INVESTMENT

Arthur D Little Inc



RCL 24 2-0P-06} "PRINT "IT"

35 35 32 24 2-0P-04 '"RROI"
RCL 25 2-0P-06 ~  'PRINT
24 36 4114 2-0P-04 '] SUB"
RCL 15 2-0P-06 '"PRINT INITIAL SUBSTITUTION
00 00 37 15 2-0P-04 R o
RCL 11 2-0P-06 "PRINT TAX CREDIT
00 62 63 54 2-0P-04 tnz/e
RCL 12 2-0P-06 " 'PRINT $ PER UNIT OF ENERGY
00 17 20 36. 2-0P-04 'WE - §"
RCL 13 2-0P-06- 'PRINT ENERGY SAVINGS
00 24 31 42 2-0P-04 TRINY"
RCL 14 2-0P-06 "PRINT INVESTMENT
R/S - 'STOP: OPERATOR EXAMINE
e LBL 'EXC' 'IF INPUTS OK, HIT E, ARRIVE HERE
.009 PGM 08 A "INPUTS TO SEARCH PROGRAM:
1 PGM 08 B ‘A, B: ROOTS FROM .009 to 1.
.05  PGM 08 C 'C : SAMPLING INCREMENT

.001.  PGM 08 D ‘D. : ACCURACY. POSSIBLE
INSTABILITIES
"IF A OR C CHANGED.

'"CALCULATE PAYBACK

((1 - RCL 11) = (RCL 13
- RCL 12 = RCL 14 - .04))

Arthur D Little Inc.



IFF 03 "LNX" -

STO 16

STO 26
SBR TAN 1/X PRD 29

GTO PGM
'SECOND TIME PAYBACK CALCULATED
e -LBL "LNX"
(CE - RCL 16) STO 18
"CALCULATE RETURN ON INVESTMENT

e LBL "PGM"
PGM 08 E

IFF 03 "P/R"

STO 17 STO 27

"IF FLAG 03, THIS IS SECOND TIME
THRU. OTHERWISE:

'STORE IN 1981 PAYBACK

'STORE FOR FIRST YEAR PRINT
'"USING DISPLAY VALUE, CALCULATE
POTENTIAL. DIVIDE FIRST YEARS
PENETRATION BY POTENTIAL TO GET
SUBSTITUTION AND STORE

'GO TO 'PGM' TO CALCULATE ROI

'STORE CHANGE IN PAYBACK IN 18

'"EXECUTE SEARCH PROGRAM: FINDS

ROOTS TO FUNCTION OF LABEL

A': £(A') = 0 AT THESE ROOTS

_"RETURN FROM 08 WITH ROOT IN

DISPLAY. IF SECOND TIME THRU,
GO TO "P/R".

"OTHERWISE, STORE ROI FOR 1981
IN 17 AND 27 (27 FOR FIRST

YEAR PRINT)
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1.17 SBR INT PRD 12
1.08 SBR INT PRD 14
STF 03 E

'FUNCTION DESCRIBING NPV
AS F (DISCOUNT RATE)
e LBL A
STO 10
((((.0832 = (RCL 10 - .08))
. (1-1.08 + 1 + RCL 10))

v 20)

+2 -2+« RCLI11 = (1 +RCL

10) - .25 & RCL 10 1/X
#((1 = (( 1 +RCL 10) Y7
#1-1)) + (RCL 10 X° -
28)))

((1.77 + RCL 10 - ,17)) -

((1 - (1.11 + (1 + RCL 10))
Y 20)))

RTN

"AND ALLOW VALUE OF ENERGY TO

GROW EXPONENTIALLY FOR THE
NUMBER OF YEARS OF ANALYSIS,
'AND ALLOW COST OF EQUIPMENT

TO GROW EXPONENTIALLY FOR THE
NUMBER OF YEARS OF ANALYSIS
'SET FLAG 03 (ONCE THRU) AND GO
BACK TO LBL E

'PRESENT DISCOUNT RATE

TRIAL VALUE

"NUMERATOR

‘DIVIDED BY

. 'DENOMINATOR

'"MUST EQUAL ANNUAL VALUE.

"END OF NPV

Arthur D Little Inc



III. MARKET PENETRATION ESTIMATION

"CLEAN UP ECONOMICS, PRINT

FIRST YEAR

LBL "P/R"

(CE - RCL 17) STO 19

0 STO 20
2 - FIX 4
GTO SBR

'FIND PAYBACK AND ROI FOR

THIS YEAR

. RCL 19 -

LBL “n"
RCL 23 X + T RCL 20

2 € X2 t? "ADV"

1 SUM 20
(RCL 16 + RCL 23 1/X

- RCL 18 - RCL 20)

STO 26
(RCL 17 + RCL 23 1/X
RCL 20)

"ARRIVE HERE WITH ROI & END OF

" ANALYSIS PERIOD IN DISPLAY
'STORE CHANGE IN ROI in 19

"INITIALIZE YEAR COUNTING
REGISTER

FOR LATER ARCTAN FUNCTION.
PRINT ONLY 4 DIGITS

"GO TO THE PRINTING FUNCTION
IN THE "PRT" SUBROUTINE TO
_PRINT FIRST YEAR

'IS YEAR JUST DONE (20) 2

LAST YEAR FOR ANALYSIS? IF
SO, GAME OVER: GO TO "ADV"
"OTHERWISE, INCREMENT YEAR
"FIND PB OF YEAR IN 20:

+ APB(1991 - 1981)
(1991 - 1981)

PB + AYRS

1981

STORE in 26
"FIND ROI OF YEAR IN 20:

ROI + AROI (1991 - 1981) - AYRS

1981 (1997 - 7981)
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STO 27
X:T

RCL 25
INV - X 2 R? "COS"
GTO "PRT"

'CALCULATE THIS YEARS

SUBSTITUTION

e LBL "COS"
(RCL 27 - .53 + RCL
25 + RCL 24)

INV LNX STO 21
(RCL 29 - RCL 21

= (1 + RCL 29 = (RCL 21

'"PRINT RESULTS

LBL "PRT"

'STORE. IN 27

'PUT THIS YEARS ROI IN T REGISTER
FOR TEST

'RECALL REQUIRED ROI

'IS REQUIRED ROI ¥ ROI, THIS YEAR?
IF SO, G0 TO "COS". OTHERWISE,
GO TO PRINT WITHOUT CHANGING

SUBSTITUTION

'CALCULATE "p": (.53 - ROI/

R + INNOVATIVE INDEX)

OTREqQUIRED
'EXP (P), STORE IN 21

'FIND THIS YEARS SUBSTITUTION
FROM INCREMENTAL FORMULA:

F (i-1) - EXP_(P)

F(i) = et
T-F(i-1)+F(i-1)-EXP(P)

'STORE FOR PRINT SUBPROGRAM

"ARRIVE FOLLOWING PROCESSING OF
"COS" OR BECAUSE ROI THIS YEAR
IS LESS THAN REQUIRED ROI, AND
SUBSTITUTION UNCHANGED
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IFF 01 SBR 'IF FLAG 01 IS SET, PRINT ALL
YEARS. OTHERWISE, TEST:

RCL 23 X:T RCL 20 'S PRESENT YEAR GREATER THAN OR

2 - X 2 T? "SBR" EQUAL TO LAST YEAR? IF SO,
PRINT RESULTS

GTO = : - "OTHERWISE, GO CALCULATE NEXT
YEAR.

LBL "SBR" "THE ACTUAL PRINTING FUNCTION

ADV '"MORE PAPER

45 17 13 35 2-0P-04 ""YEAR"

(RCL 22 + RCL 20) 2-0P-06 'PRINT THIS YEAR

00 00 33 14 2-0P-04 tepg"

RCL 26 2-0P-06 'PRINT PAYBACK OF THIS YEAR

00 33 32 37 2-0P-04 HpQTH

RCL 26 SBR TAN STO 28 'TAKE PAYBACK OF THIS YEAR AND

GO TO SUBROUTINE ‘TANGENT' TO
CALCULATE MARKET POTENTIAL.
STORE THE RESULT

2-0P-06 | ~ 'AND PRINT IT

00 35 32 24 2-OP-04 tWROI

RCL 27 2-0P-06 'PRINT ROI OF THIS VEAR

00 36 41 14 2-0P-04 Husyg"

RCL 29 ‘ 'PRINT SUBSTITUTION OF THIS YEAR
00 33 17 31 2-0P-04 ' HpENY

(RCL 29 + RCL 28) |
2-0P-06 'PRINT PENETRATION OF THIS YEAR
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GTO = 'RETURN TO "=" TO CALCULATE
NEXT YEARS RESULTS

IV. ALL YEAR'S RESULTS PRINTED

e LBL "ADV"
ADV ADV "~ '"SPACE BETWEEN RUNS
RCL 15 STO 29 'RE-INITIALIZE PENETRATION
INV STF 03 '"RESTORE 'TWICE THRU'
1.11 SBR INT 1/X PRD 12 . FLAG
1.08 SBR INT 1/X PRD 14 "ALL DONE. AWAIT NEW COMMANDS

V. SUBPROGRAM TO CALCULATE POTENTIAL

e LBL "TAN" 'ARRIVE WITH PAYBACK IN DISPLAY
((( CE - 5) INV TAN 'AN "S" SHAPED FUNCTION WHICH
: 1) £ +.5) PREDICTS 50% ACCEPTANCE OF A
RTN | | 5 YEAR PAYBACK, 80% ACCEPTANCE

OF A 3 YEAR PAYBACK, 15% OF A
7 YEAR PAYBACK, 6% OF A 10 YEAR
PAYBACK.
VI.  SUBPROGRAM TO CALCULATE
GYPONENTIAL INCREASE
o LBL "INT"
(cE Y* ReL 23)

RTN
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STORAGE REGISTERS - MARKET PENETRATION PROGRAM

1-10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30

USED IN SEARCH PROGRAM:
TC
K

Es

I

INITIAL PENETRATION

PAYBACK, 1981

MAXIMUM ROI OF 1981

A IN PAYBACK FROM 1981

A IN ROI FROM 1981

COUNTER OF YEARS: 29 TO 59
INTERMEDIATE JUNK STORAGE

FIRST YEAR OF MARKET PENETRATION
YEARS TO RUN

INNOVATIVE INDEX

REQUIRED ROI

CURRENT PB

CURRENT ROI

PRESENT POTENTIAL

SUBSTITUTION IN THIS YEAR
INITIAL PENETRATION + POTENTIAL = SUBSTITUTION

Arthur D Little Inc.



INSTRUCTIONS FOR MARKET PENETRATION PROGRAM

I. DATA ENTRY
A. YEARS TO RUN:
EXAMPLE: 1981 to 1991
ENTER: 1981 - 1991

PRESS: 2ND - B

B. INNOVATIVE INDEX:
EXAMPLE: 0.0
ENTER: O

PRESS: 2ND - C

C. REQUIRED ROI:
EXAMPLE: 25%
ENTER: .25

PRESS: 2ND - D'

D. INITIAL PENETRATION:
EXAMPLE: .01
ENTER: .01

PRESS: 2ND - E!

E. TAX CREDIT
EXAMPLE: 25%
ENTER: .25

PRESS: A

Arthur D Little Inc.



F. VALUEIOF ENERGY SAVED
EXAMPLE: $6.50/MILLION BTU; $.05/KWH
ENTER: 6.50 ;.05
PRESS: B ; B

NOTE - THIS MUST BE RE-INPUT WITH EACH RUN

G. AMOUNT OF ENERGY SAVED
' EXAMPLE: 4980 MILLION BTU ; 10000 KWH
ENTER: 4980 . 10000

PRESS: C ; C

H. INVESTMENT IN DEVICE
EXAMPLE: $261000
ENTER: 261000
PRESS: D
NOTE - THIS MUST BE RE-INPUT WITH EACH RUN

II.  PRINT CONTROL
A. FOR FULL PRINT
WHILE THE CALCULATOR IS NOT PROCESSING,
PRESS: 2ND - ST FLG (THE RST BUTTON) - 1.

B. TO END FULL PRINT

PRESS: INV - 2ND - ST FLG - 1.

C. TO PRINT CURRENT DATA

e IF YOU HAVEN'T RECEIVED CURRENT DATA FOLLOWING A

RUN, PRESS 'E'
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e IF YOU HAVE ALREADY SEEN DATA ONCE, PRESSING 'E'
WILL CAUSE PROGRAM TO CONTINUE. SO, PRESS
'E'. PRESSING "INV - 2ND - ST FLG - 2"
CAN NEVER CAUSE A PROBELM; WHEN IN DOUBT, PRESS IT.

ITI.  PROCESSING
A. TO CAUSE EXECUTION OF PROGRAM:
e PRESS 'E'
CURRENT DATA WILL PRINT

IF ERRORS, CORRECT BY RE-INPUTTING

IF OK, PRESS E AGAIN

TO REVIEW ERROR CORRECTION, PRESS
"INV - 2ND - ST FLG - 2 - E." 'THEN,
PRESS E, WHEN SATISFIED, TO FINISH PROCESSING

B. CASES TO BE DONE
1. SOLAR SYSTEMS
- SOLAR PONDS

B = 6.50
D = 750000
A,C = VARY

THE PROGRAM NEEDS TO BE RUN FOR 5 x 5 = 25
VARIATIONS OF RESOURCE LEVEL BY THE TAX

CREDIT LEVEL.

- FLAT PLATES
B =6.5
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D = 1,250,000
A,C = VARY
25 RUNS

- EVACUATED TUBES

B =6.5

b =1,750,000
A,C = VARY

25 RUNS

- PARABLOIC TROUGHS

B =6.5

D =1,750,000
A,C = VARY

25 RUNS

2. WIND SYSTEMS
UNLIKE SOLAR SYSTEMS, THE VALUE OF THE WIND
GENERATED ELECTRICITY (B) VARIES. THEREFORE,
THERE IS MORE THAN ONE WORK SHEET FOR WIND
TURBINES. 25 RUNS PER SHEET ARE REQUIRED.
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Test of Economic Model

Using:

1) M (R) = Cs1I = OMPT + (CRF(R,N)/(1-T)-(1-(TC/(1+R)) - T-DEP)
‘Where= _
OMPI = CRF (R,N) *((1+g)/(R-g)) - (1-((1+g)/(1+R))") -MPI,

'DEP = (2/DP(DP+L) R) - (DP-1/CRF(R,DP))

NOTE: These are simplifications of Eq. (1), (G-1), (G-3)
from reference (1). The simplifications are made
possible by the following assumptions.

f: 'fraction financed' = 0
M(tc): No component replacement

S: Salvage value is O

2) LG(R) = CRF (R,N) * ((1+g")/(R-g")) = (1-((1+g")/(1+R})N)

3) M(R) L LF (R) -_Pf_-0 ' ES/I =0

Salve for R.
EXAMPLES
T=.5 gl = .11 OMPI_ = .04 DP = 7
g = .08 Tc = .2 = 20 [ = 261000
E,= 4980 P ey 6.5 q=.1
R = .1805 '"From ADL Program
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- Test:

Test:

CRF (R,N) = .18728
OMPI = .06692
DEP = .63195

M (R)/LF (R) = P

TC = .4
CRF = .226738
DEP = ,57877

LF (R) =1.91069

M (R)/LF (R) - Pfo :

M (R) .25967
LF (R) =2.08813 'CRF (R,7) + .262734
Pfo' ES/I'= .12402

: ES/I = .000335

OMPI
M (R)
Pfo - E_/I

ES/I = -.0000826

‘Close to O
.22267
.062915
.23680 -
.12402

‘Close to 0
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APPENDIX C
STATE DATA SHEETS
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AVERAGE $/KWH

¢c7a:82L\

CLASS

ECT

RcIyy 8

TOTAL
SOLAR

DIRECT §

EVACUATED

- TUBES

PARABOLIC
TROUGHS

WIND
TURBINES |




STATE A seonsin’ AVERAGE $/KWH __ O T

ENERGY USE DATA

7733 §

TOTAL
SOLAR

DIRECT |
SOLAR

WIND

MARKET PENETRATION

TAX SOLAR _ FLAT EVACUATED PARABOLIC WIND
CREDIT . PONDS PLATES . TUBES TROUGHS TURBINES

- 10%

25%

40%

55%

77%




" TOTAL

SOLAR |

DIRECT |

SOLAR

TAX

CREDIT §

FLAT

PLATES

"~ EVACUATED
TUBES

" PARABOLIC

"TROUGHS

WIND

: | TURBINES
10%
25%
| 40%
55% v

77%

s




AVERAGE $/KWH

03¢

§ 70 - 1407

ToTAL |

SOLAR

140 - 160°F

160 - 212°F

212 - 400°F

ELECTRICITY

DIRECT |
_ SOLAR ®

FLAT

PLATES .

EVACUATED

TUBES

PARABOLIC

TROUGHS

WIND
TURBINES




CLASS

“ENERGY RESOURCE DATA

9599 |9577.0] 1/23.5¢ | c 0192,

ELEC

>

CTRICITY . §

252

SOLAR

TOTAL

SOLAR

"MARKET PENETRATION

TAX
CREDIT
10%

25%

40%

DIRECT

TUBES

EVACUATED

PARABOLIC

TROUGHS

WIND

TURBINES  §

55%

77%




STATE  ovommn /" AVERAGE $/KwH . 0420

212 - 400°F ELECTRT_AY_M

507 L3 65] 042 ] 2739 [ asna

DIRECT
SOLAR

FLAT EVACUATED PARABOLIC |  WIND &
PLATES .|  TUBES TROUGHS TURBINES




45

'ENERGY USE DATA

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

MARKET PENETRATION

TAX §  SOLAR
CREDIT |

FLAT
PLATES

EVACUATED
TUBES

PARABOLIC
TROUGHS

T WIND
TURBINES




AVERAGE $/KWH

ELECTRICITY

TOTAL
SOLAR

DIRECT &
SOLAR |

'MARKET PENETRATION

TAx 8 | EVACUATED PARABOLIC WIND
CREDIT | | Tuses TROUGHS TURBINES




STATE _ “Zepnes-e AVERAGE $/KWH _ L0420

| eLectrIcITY |

DIRECT |
SOLAR

™ | | - | PARABOLIC
CREDIT PLATES . TROUGHS TURBINES




STATE _M‘Da@%’ AVERAGE $/KWH RO N i

“ENERGY USE_DATA

70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY

DIRECT |
SOLAR

TAX FLAT EVACUATED PARABOLIC WIND
CREDIT PLATES .|  TUBES TROUGHS TURBINES




i Cornfineo AVERAGE $/KWH 0400

11087 1

CLASS ~ &

TOTAL
SOLAR

DIRECT §
SOLAR

MARKET PENETRATION

TAX I | EVACUATED | PARABOLIC |  WIND
CREDIT § 1 " tuses TROUGHS TURBINES




STATE _z£§2§éé£:aé§iﬁé22fif | AVERAGE $/KWH -0 2.1

70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | ELECTRICITY

“pIrecT '}
SOLAR -

F LT EVACUATED PARABOLIC WI' D | :
PLATES . TUBES TROUGHS TURBINES :




STATE _Zou<edionsn AVERAGE $/KWH .05 3D |
w o I i i -

SOLAR |
DIRECT

MARKET PENETRATION

SdLAR EVACUATED PARABOLIC WINb §
PLATES . TUBES TROUGHS TURBINES p




STATE (Zogon/ AVERAGE $/KWH __ ,020?

{70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F
| 735,67 Y9es g/ |333.0/7 | 3326/ | 14037 ¢

TOTAL
SOLAR

DIRECT |
SOLAR

WIND
MARKET PENETRATION

TAX SOLAR FLAT EVACUATED PARABOLIC WIND B
CREDIT PONDS PLATES .|  TUBES TROUGHS TURBINES B




STATE /bt AVERAGE $/KWH -OD7] |

"ENERGY USE DATA

“ENERGY RESOURCE DATA

CLASS §
TOTAL |
SOLAR B
DIRECT |
SOLAR |

MARKET PENETRATION

TAX “ | EVACUATED PARABLIC | WIND N
CREDIT PLATES . TUBES TROUGHS TURBINES




,,049{

STATE 2%~ - AVERAGE $/KWH

"ENERGY USE DATA e —— - -
¥ 70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | ;i pcTRICITY B
G185 |

“ENERGY RESOURCE DATA

| - ~ FLAT "EVACUATED | PARABOLIC WIND |
: . PLATES .|  TUBES TROUGHS TURBINES |




AVERAGE $/KWH .0O39K

"ENERGY USE DATA

70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | grectrIcITY |
399.5 |

CLASS

TOTAL §
SOLAR - |

DIRECT
'SOLAR 1}

“MARKET PENETRATION

"~ TAX f§  SOLAR |  FLAT | EVACUATED | PARABOLIC | WIND @
' g PONDS PLATES .|  TUBES TROUGHS TURBINES |




STATE [/4éf/ Covaiine AVERAGE $/KwH _ .O40L

ENERGY USE DATA

70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | pLECTRICITY

/i//f /707/2 792 A 57 75/70‘7 "

"ENERGY RESOURCE DATA

TOTAL
SOLAR

DIRECT §
SOLAR

MARKET PENETRATION ;
TAX @  SOLAR. FLAT EVACUATED PARABOLIC WIND ‘
CREDIT PONDS PLATES .|  TUBES TROUGHS TURBINES  §

10%

25%

40%

55%

77%




ENERGY USE DATA

20792, C f

TTOTAL
SOLAR

DIRECT |
SOLAR

MARKET PENETRATION [
l T - . a— e "':—t'
TAX EVACUATED | PARABOLIC WIND b

CREDIT § PLATES TUBES TROUGHS TURBINES &

10%

25%

40%

55%

77%




STATE __ Mo Flbctico AVERAGE $/KkuH __ . OGB7 a
ENERGY USE DATA :
1 70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | gigcTRicITyY 8

7607 ]

DIRECT
SOLAR

'MARKET PENETRATION |

I SOLAR FLAT " EVACUATED PARABOLIC T WIND
8 PONDS PLATES .|  TUBES TROUGHS TURBINES |

ey




STATE /. Towceer

AVERAGE $/KWH

OS5 D

ENERGY USE DATA

“T0TAL |
soLAR R

DIRECT
SOLAR 1§

MARKET PENETRATION

TAX SOLAR

CREDIT

10%

PONDS

EVACUATED

TUBES

" PARABOLIC
TROUGHS

WIND

TURBINES

-
I SRR ST

25%




AVERAGE $/KWH

.02

 DIRECT

SOLAR
WIND

CREDIT

EVACUATED
TUBES

PARABOLIC
TROUGHS

WIND |
TURBINES &




STATE

A

140 - 160°

/6947

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

“MARKET PENETRATION
mw I
CREDIT

" EVACUATED
TUBES

PARABOLIC
TROUGHS

WIND |
TURBINES ~ §




elzosi ~OHED

AVERAGE $/KWH

ELECTRICITY _§
SENSNE

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

MARKET PENETRATION

TAX SOLAR EVACUATED PARABOLIC |  WIND  §
CREDIT PONDS 1 TuBes TROUGHS TURBINES  f




STATE /607020

"ENERGY_USE DAT

AVERAGE $/KWH

L, O30F

FLAT

PLATES

EVACUATED

PARABOLIC
TROUGHS

ELECTRIC

A/ A

TURBINES




. o445 “

STATE e o s
L

AVERAGE $/KWH

"ENERGY USE DATA | R
§ 70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | ¢ gcTRICITY B
02944 §

1 /771,08 | 598 2.24| /eeg. 8| 92¢ 90,

ENERGY RESOURCE DATA R T

CLASS

"TOTAL
SOLAR |
DIRECT §
SOLAR  §

"MARKET PENETRATION

TAX o " EVACUATED | PARABOLIC |  WIND
CREDIT  § 1 Tuees TROUGHS TURBINES  §




TOTAL
SOLAR

DIRECT
SOLAR

MARKET PENETRATION

o

T Tax B SOLAR FLAT EVACUATED | PARABOLIC |
CREDIT PONDS PLATES .|  TUBES TROUGHS TURBINES |




~ TOTAL
SOLAR

"ENERGY USE DATA

70 - 140°F

140 - 160°

TY7.8¢ 4403,73 | A5 6¢

ELECTRICITY 3

[

cers |

-

SOLAR

DIRECT @

WIND

TAX
CREDIT

'MARKET PENETRATION

PONDS

SOLAR |

. LA Lol

PLATES

EVACUATED

TUBES

PARABOL IC

TROUGHS

WIND
TURBINES




AVERAGE $/KWH o4%3

STATE 4;%2Z;%¢;9

"ENERGY USE DATA

§ 70 - 140°F 140 - 160°F 160 - 212°F 212 - 400° ELECTRICITY §
52577 §

| 350685 |asey).75 | ygvmer |g541¢.

“ENERGY RESOURCE DATA

TOTAL
SOLAR

DIRECT |
SOLAR

FLAT | EVACUATED PARABOLIC. WIND
PLATES TUBES TROUGHS TURBINES




STATE _ 2 svosbusclie AVERAGE $/KWH __ 0734

F 160 - 212°F

ELEcTRICITY K
70046 B

s =3

140 - 160°

212 - 400°F

61417

- TOTAL
SOLAR

DIRECT &
SOLAR

EVACUATED PARABOLIC
TUBES * TROUGHS TURBINES




STATE ,422§7z4§4z//” AVERAGE $/KWH . 0540|

"ENERGY USE DATA

70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F

ELECTRICITY 8

TOTAL
SOLAR

DIRECT
SOLAR

“MARKET PENETRATION
TAX SOLAR FLAT EVACUATED PARABOLIC WIND :
CREDIT §  PONDS PLATES .|  TUBES TROUGHS TURBINES K
10% |
25%
40%
55%
77%




STATE __ZZgwvis

AVERAGE $/KWH

L0524

"ENERGY USE DATA

CLASS

140 - 160°

N 70 - 140°F F 160 - 212°F 212 - 400°F

LECTRICITY

EZXN

TOTAL
SOLAR

DIRECT §
SOLAR §

MARKET PENETRATION
TAX B SOLAR

CREDIT | PONDS

FLAT

PLATES

EVACUATED
TUBES

PARABOLIC
TROUGHS

WIND |
TURBINES |




STATE (o vsnn o

ENERGY USE DATA

70 - 140°F

Y2728

21148.A |

ENERGY RESOURCE DATA

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

MARKET PENETRATION

TAX SOLAR FLAT EVACUATED PARABOLIC WIND
CREDIT - PONDS PLATES TUBES TROUGHS TURBINES

10%

25%

40%

55%

7%




STATE A, s, AVERAGE §/KwH . O22C

"ENERGY USE DATA

{. 70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY

~ToTAL 0
SOLAR

DIRECT §
_JSO0LAR ¥

MARKET PENETRATION

TWIND
TURBINES

PARABOLIC
TROUGHS

EVACUATED
TUBES

A | " FLAT
CREDIT §  PONDS PLATES

10%

25%

40%

55%

77%




AVERAGE $/KWH

483

~TOTAL
SOLAR

DIRECT

SOLAR |

I .
TAX
CREDIT

10% j

25%

40%

| . 0 Bkt L. . .
MARKET PENETRATION

SOLAR
PONDS

FLAT

PLATES

EVACUATED

TUBES

TROUGHS

PARABOLIC

TURBINES

WIND




STATE /7

AVERAGE $/KWH

CLASS

TOTAL
SOLAR

ELECTRICITY _#

crs1 4}

DIRECT
SOLAR

FLAT

PLATES

EVACUATED

TUBES

PARABOLIC
TROUGHS

TURBINES |




ELECTRICITY 8
256326 §

CLASS

TOTAL
SOLAR

DIRECT |
SOLAR |

"MARKET PENETRATION

TAX @ SOLAR FLAT EVACUATED | PARABOLIC |  WIND &
CREDIT PONDS PLATES " TUBES TROUGHS TURBINES |




STATE __=Z s | AVERAGE $/KWH ___ .0 S~

"ENERGY USE_DATA

ELECTRICITY _H
| zceso.! §

i

CLASS

“TOTAL
SOLAR

DIRECT B
SOLAR

"MARKET PENETRATION

Tax 8 SOLAR FLAT | EVACUATED PARABOLIC |  WIND
CREDIT @  PONDS PLATES .|  TUBES TROUGHS TURBINES




AVERAGE $/KWH O B0

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

MARKET PENETRATION

“TAX SOLAR TELAT | EVACUATED | PARABOLIC |  WIND
CREDIT PONDS |  PLATES .|  TUBES TROUGHS TURBINES

10%

25%

40%

(R

55%

77%




STATE /@,f/c,'ﬂ AVERAGE $/KWH L.OS09

ELECTRICITY ]

160 - 212°F 212 - 400°F

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

EVACUATED PARABOLIC WIND
TUBES  TROUGHS TURBINES




CLASS

TOTAL
SOLAR

DIRECT |
SOLAR

MARKET PENETRATION
TAX [ SOLAR

PONDS

" EVACUATED
TUBES

PARABOLIC

TROUGHS -

WIND

TURBINES A

[ ARLE B—\2-

FloriDA TDATA TABRLE




STATE

Zrpre. ~ AVERAGE $/KWH __ 0569

70 - 140°F | 140 - 160°F 160 - 2]2°F 212 - 400°F ELECTRICITY
/54/5 72 20. 9:2 954/3, 335’3.( ,

ENERGY RESOURCE DATA

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

EVACUATED | PARABOLIC | WIND  §
“TUBES TROUGHS TURBINES  §




STATE  /Zore 00~ AVERAGE $/KWH L0713

57354i

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

| g : S .
MARKET PENETRATION

WIND
TURBINES

" PARABOLIC
TROUGHS

EVACUATED
TUBES

FLAT
PLATES

TAX 0§ SOLAR
cREDIT §  PONDS

10%

25%

40%

55%

77%




e
31270 §

cass N1 2 3 4 5 6 7
TOTAL  § |

SOLAR B .o/ L 2D SO SO
DIRECT | | 1
SOLAR § - . L9 | O

Wi

| . .- - .
ENERGY RESOURCE DATA

| L
MARKET PENETRATION
— bt

WIND . |
TURBINES

PARABOLIC
TROUGHS

EVACUATED
TUBES

FLAT
PLATES

"7ax B SOLAR
CREDIT PONDS

10%

25%

40%

55%

77%




STATE gjéégggzzy

TOTAL
SOLAR

DIRECT |
SOLAR

MARKET PENETRATION

SOLAR
PONDS

FLAT
PLATES .

"EVACUATED

TUBES

PARABOLIC

TROUGHS

WIND
TURBINES  §




CLASS

TOTAL
SOLAR

DIRECT |
SOLAR _ §

" EVACUATED
TUBES

PARABOLIC
TROUGHS

WIND  §
TURBINES




0084

AVERAGE $/KWH

F F

ELECTRICITY _#

140 - 160°

7%1.7

CLASS

TOTAL
SOLAR |
DIRECT §
SOLAR |

MARKET PENETRATION |
" TAX §  SOLAR |  FLAT | ‘EVACUATED | PARABOLIC |  WIND [
CREDIT PONDS |  PLATES .|  TUBES TROUGHS TURBINES  §




STATE __ <t

§ 70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F | gigcrRIcITY B
R332}

CLASS

TOTAL
SOLAR

DIRECT
SOLAR

|_- . ; L T i - L - I e o
MARKET PENETRATION ] e

| .
PARABOLIC
TROUGHS

"EVACUATED WIND B
TUBES TURBINES &

TAX FLAT
crepiT N PONDS PLATES

10%

25%

40%

55%

77%




" CLASS

ELECTRICITY

- :

ARG, 3}

TOTAL
SOLAR

DIRECT
SOLAR

TTAX
CREDIT

MARKET PENETRATION

FLAT
PLATES

EVACUATED
TUBES

PARABOLIC

TROUGHS

WIND B
TURBINES 8




APPENDIX D
ENERGY USE PROCESSING PROGRAM
WRITTEN FOR TI-59 PROGRAMMABLE CALCULATOR WITH PRINTER
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Documentation: DATPROII

Program To Assign Energy Use to Collector Type

'Build Data Base

e LBL A' 'Enter Location-30 Start
Sto 0 R/S , 'Intialize Count Register
o LBL B'
Print | 'Prints Display ="2011010203"
STO 2-IND O 'Stores in Register, #Stored in P
RCL 0 PRT ADV 'Develops Listing of Data Base
1 INV SUM O 'Decrements Register 0
R/S ‘Next Command

'Print Data Base

e LBLC'
30 STO O 'Start at Top
e LBL "2-PRT"
RCL 2-IND O PRT  'RCL First Entry, Print
RCL O PRT ADV 'RCL Location, Print
2-DSF 00 “2-PRT" 'Next Position
R/S | 'Next Command

Arthur D Little Inc.



"Input SIC-Specific Data

e LBL A

STO 40

INV

2-ST FLG

01
R/S

LBL B
STO 41
INV

2-ST FLG
01

R/S

'Process Data of ABCDE

e LBL E'

2-1F FLG 01

2-ST FLG 01

RCL
RCL
RCL
RCL
RCL
ADV

40
41
42
43
44

PRT
PRT
PRT
PRT
PRT
R/S

HRCLH

e IBLC o LBL.D e LBLE
STO 42 STO 43 STO 44
INV INV INV

2-ST FLG 2-ST FLG  2-ST FLG

01
R/S

01 01
R/S R/S

'Second Time Thru? To "RCL"
'First Time Thru

'Print ABCDE

'0k? If So, E'. If No, Change

'Find Data Base Contents For SIC - A

e LBL "RCL"

30 STO 00

RCL 40

X
LBL

:T

HX:TH

'Initialize Counter

IRCL SIC _“A"

Arthur D Little Inc.



(RCL 2-IND O 'RCL Contents of Counter

+ 1000000) Location and Examine

2 - INT First Four Digits.. If

2 - X=T? Equal SIC- "A", Go To

A - Label "/"

2 -DS2 PP "X:T" ‘Ot-herwise, Decrement Counter
71 2-0Pp 04 -and return to "X:T."

RCL 40 '‘Print SIC, "?" If Not Found.
2-0P 06

R/S ‘ '"If hit R/S, do below

(RCL 42 + RCL 43) Sum 57 'Adds C + D to trough
RCL 44 Sum 55 'Adds hot air to plate
GTO "YX» 'GOTO "Yes"

Arthur D Little Inc.



'Put Data Base Contents in Right Form

e LBL
(RCL

ll/ll
2-IND O

+ 1000000) (

INV
X

STO
(2 -
+ 1
STO
RCL
INV
X1
STO

(2 -
1
STO
RCL

~INV
STO
.01

(RCL
2 -
GTO

-2 -INT
100)
50
INT
00)
51
50
-2 <INT
00
50

INT
00)
52
50
-2 -INT
53
X:T
51 + RCL 52 + RCL 53)
X = T? "Fix"
nSUM"

'"Now have 2011010203
'2011.010202
'Discard SIC
'01.02 03

'0102° 03

‘a; *100 = 01.

'.01

'STO @y in 51: .01
'01.02 03

'Discard ap: .02 03
'02.03

'02.03

'Discarday: 02

'.02

.02

'02.03

'Dicard Xa,: .03

'.03

'fest for "100%"

;If Sum = .01, "100%"
'If = .01, Go to "Fix"

'Otherwise, Ok, Go to "Sum"

Arthur D Little Inc



o LBL "Fix"
(RCL 51 ¢ .01) STO 51
(RCL 52 = .01) STO 52
(RCL 53 : .01) STO 53

6TO “Sum”

'Al1 "O”Is Remain,
But ".01" Changes to
II‘III.

'Go to "Sum"

'Accumulate Energy Use by Collector Type

e LBL “Sum"
(RCL 41 x RCL 51) Sum 54

(RCL 41 x RCL 52 + RCL 44)
Sum 55

(RCL 41 x RCL 53) Sum 56
(RCL 42 + RCL 43) Sum 57
LBL., : "Yx" e .

2 - OP 00 4517360071 2 -

Oop 04

2 - 0P 05
R/S

'Begin New State, Print 01d
o LBL D'
ADV
0033323116 2 - 0P 04

RCL 54 2 - OP 06

3327133717 2 - OP 04

RCL 55 2 - 0P 06

'Sums to 54 - Pond

Plate

'Sums to 55

'Sums to 56 -~ Tube
trough

*Sums to 57

'"Processing Finished,

'Print "Yes?"

'Next Instruction

'Print Line

'Label 'Pond'
‘Print Statewide Use
‘Label 'Plate’

'Print Use

Arthur D Little Inc.



0037411417 2 - OP 04
RCL 5 2 - 0P 06
3735324121 2 - OP 04
RCL 57 2 - OP 06

ADV  ADV

00/STO 54 STO 55 STO 56
STO 57

R/S

'Label 'Tube'

'"Print Use

label 'Proof

'Print Use

'Zero Accumulators

'Next Instructions

Arthur D Little Inc. |



Instructions For Use of "DATPROII"

To Change or Write Data Base

e Enter location; 30 is maximum and any location down

to 1 may be used
® Press '2nd - A"

o Enter data base entry

Example: 2011000100

. Thé first four digits are the SIC‘codé
e The next two are'the percent of the energy
used below 212°F used between 70-140°F
¢ The next two digits are the % used
between 140-160°F
* 9. The next two are the % used between
160-212°F

. Error? Presé "CE" and re—enter

® Press "2nd - B'"

—Prints: 2022040096
30
(blank)

—4If wrong, enter "30" (or whatever), press
2nd - A'. Enter "2022080096" (or whatever),

press 2nd - A'.

Arthur D Little Inc



e If changing daté base, proceed as for

preceding error correction. Otherwise.:

0 If bui]ding data base, program automati-
cally has stepped to next location (29 1in

example)
So:

e Enter data base entry - see preceding

instructions

e To review data base contents, press "2nd - c'".

Press "R/S" to stop review -

To Process a State

o Presé '2nd - D'
— This is the 'Done' key: - calculations
are complete for preceding state, and

results are printed. 1t should always

be pressed before beginning a new state
e Input data from industrial energy use data base

- Enfer SIC code; press ."A"

_ Enter billion BTU Tess than 212°F from SERI
Industrial Energy Use Data Base; press "B"

- -Enter billion BTU, 212-300°F; press “C"

-‘ Enter any other SIC code with same first

two digfts for codes like, "20XX."
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- Enter billion BTU, 300-400°F; press "D"
- Enter billion BTU, Hot Air less than 150°F;

press "E"

e Begin Execution:

- Press "2nd - E'"
- Examine data
o If ok, press E! again
e If wrong, enter correcf data, and

press A,B,C,D, or E as appropriate; then E'

e If no data base available for SIC code A, error
message: printed. Examine data base contents and

fix.bf add to data base, enter different SIC code, or "R/S"

@ If "R/S", C + D -added to trough; E added to plate

e When processing of this SIC code is finished,
program asks, "yes?". This shows that it is
impatient]y'%waiting more data. Enter the

SIC code and energy use as.previously described:

To Finish a State

e Press D'
e Label results: write state name on tape in

blue pencil

Arthur D Little Inc.



o Proceed with new state

o Note: When D' is pushed, the registers accumulating
energy usage are set to zero. This means
that if D' 15 used to examine iﬁterhediate
.resg1ts, say, five SIC codes worth of input,
those results will not be included in the
future results, When D' ié pushed, the program

believes the state is finished.

To End

e To store.data base, wkite program to magnetic.

cards, sides 1,2,3,4, as per -TI-59 conventions

Arthur D Little Inc.
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