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TECHNOLOGY: WIND TUP.BH!E - 100 kW INVESTf~ENT (D): $150,000. 

ENERGY VALUE (B): ,oZkZ.. .. $/k~Jh FUEL INFLATIOr4: v 11% 17%. 
--

RESOURCE 1 2 3 '; 4 ' 5 6 i 

TOTAL 706324 639055 571786 504517 4~7248 ---- BTU/Ft2 - YR 
-- ' 

__ DIRECT 899871 771318 642765 . 514212 385659 321382 BTU/Ft2 - YR 

X 
. 

-- v 4.9 5.3 5.9 6.4 6.8 . 7.4 .. M/S 

ENERGY 
SAVINGS(C) 123878 147666 185593 218445 245005 284512 kWh 

TAX CREDITS 
(A) 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB 
10% 

ROI : 

PENETRATION 

PB 
25% 

fWI 

PENETRATION 

40% 
PB i 

(b/,gg Z3,tb 
ROI .o67 ,·Off?S" 

PENETRATION • ooCJS 

PB ' 4-b.4.Z /?. 76 
55~& 

ROI ,;03 ~14'7 

PENETRATION , ooi.S-"' 

PB ' 36-94 //-,8'-:; 70% 
ROI ~- -11sZ . -zz.Z 

PENETRATION ·.~-" C) 0 0 0 'c? ,OJcJ/7 
'· .. " 



TECHNOLOGY: WIND TURB H!E .:. 100 kW ~ INVESTHENT (D): $150,000. 

I ENERGY VALUIE (B): .ozGZ-, $/kWh FUEL INFLATIOf\: 11% v 17% 
----:--

RESOU~CE 1 2 3 4 5 6 

__ TOTAL 706324 639055 I 571786 504517 4~7248 ---- BTU/Ft2 - YR 
' 

__ DI~ECT 899871 771318 
,I 642765 514212 I 385659 321382 BTU/Ft2 - YR ·! ! 

: X i I, 

v 4.9 5.3 ! 5.9 6.4 i 6.8 7.4 M/S 1- I 
I ! 

I I 

I ENER:JY 
SAVIN:lS(C) 123878 147666 185593 218445 I 245005 284512 kWh 

I J 

I TAX CREDITS ,. 

(A) 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB i 
10% 

ROI 
; 

PENETRATION - -
PB 

25% 
ROI -

PENETRATION - ---:-"' 

40% 
PB (.t, 'if? g-".4~ 

ROI ,tOs I 2?. s-
PENETRATION - ,~~ 

PB -2.14 \0. \(~\. <g,ltJ '4~.42.. (..37 
55% 

ROI • II~. .2.42 .\s1 ,z{gl tl~f ~ ·zg-g' 

PENETRJ!.TION -.00 ,o I %'8' ,o-z..~ 

70% 
PB 

I -\{,"2....(:, G. .6'1 '101,)0 S,l{S £f!), '~ ~45" I 

ROI I I <'-tC7J ."t,~ I 7()~ .-szs .. ~2.? ,, 3SZ .. I 

PENETRATION 0 ,~1t 
: 

0 -o .02cj .. 105 



' TECHNOLOGY: ~JI ND TURB It!E - 100 kW INVESTr~ENT (D): $150,000. 

ENERGil' VALUE {B): . ~~ctls- $/kWh FUEL INFLATIO~: / 11% __ 17% 

RESOU~CE 1 i 2 3 
~ 

4 5 6 
I ~ 

i __ TOTAL 706324 i 639055 i 5.71786 504517 437248 BTU/Ft2 - YR I, i ----; 
i I 

I 

BTU/Ft2 __ DIRECT 899871 i 771318 i 642765 514212 385659 321:382 - YR· 
I 

I 

X 
i 

IJ 4.9 I 5.3 5.9 6.4 I 6.8 7.4 M/S -- i i ! 

I 

ENEIGY 
SAVINGS( C) 123878 147666 - 185593 218445 

I 245005 284512 kWh 
I 

l i 
I 

! 
I 

TAX CREDITS l I 

(A) 1981 . 1991 1981 1991 1981· 1991 1981 1991 i 1981 1991 j1981 1991 I 
! 

PB ~0.15' 12-· ~r~ : 
10% I 

ROI .o~ .cr)~ 

PENETRATION 

PB 1'7.15" /t::J.69 
25% 

ROI ~og3 ,/33. 
PENETRI'TION - , C?c:JO~ 

40% 
PB V?.?Z ,1,.5-..> 

ROI -130 ~179 
PENETRP,T I ON -- ,C::O/ 

PB \'t.0\"2_ K.t...o /??2~ ~ . .t-/2 
55% 

ROI ,t<o -s . wc.:J ~1~8' ,230 
PENETRJ!.TION -,. ,00\ .00\ .. cz:>3 

70% 
PB 12.. 3 4 ,,.,< '7,~ -::;-.4.{ t.rr ,4,27 

ROI .?,.,~ . "2.~ z., .~~ . :l. 8 .2-b -30b 
PENETR.C.TI ON 0 -- - . .d .;J(. .o4G.\ .. o~6 ~ 



• 
TECHNOLOGY: \\liND TUR3It!E - 100 kW INVESTMENT (D): $150,000. 

ENERGY VALUE (B): .o'f-tiS" $/kWh FUEL INFLATION: 11% v 17% --

RESOURCE 1 2 3 4 5 6 

TOTAL 706324 639055 571786 504517 437248 ---- BTU/Ft2 - YR : 
I 

__ DIRECT 899871 771318 642765 i 514212 ·385659 321382 BTU/Ft2 - YR 1 

' 
I 

X v I 
4.9 5.3 5.9 6.4 6.8 i 7.4 MIS ' -- i i 

- : I 

ENERGY ' ' 
SAVINGS(C) 123873 147666 185593 218445 245005 284512 kWh 

i 

i I 

TAX CREDITS 
(A} 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 ! 1981 1991 

PB ~5~.1S I <;"",:<65 '"'·53 \1.0~ ~ .,,O'f ll'. z. 2- 2<KitJJ... ~.4{;. w~s'7 ,1,~ ' 

10% 
ROI .ior - - ,Q<tt d"lS .c4'7 . o'b{g • 'J..'ll> . II \ . 2.~ . 

PENETRATION o.o o.o . cO~ ,C03 .oO? 

PB <..tG. .51 ~~.u 5\•lg ?~I~ · ~o.~7 1. -z.l 2~. ~) ro~ z:z- n.1s- $112.. 
25% 

ROI . I 0\ . "ZA z .2f.ps .145"" . d.~ '7 .osOJ . IG.'? .ole.. I '2. I I I \LO 

PENETRATION .ootl .aJ4 . oo"" ~0\5 o03~ 

40% 
PB ,..,:a,, u. 10• S'l "'\\.oz.. .,,~5 ""a<l.~., s-;8Z. IY.l'u8'. ~t, 'J8 ,-;; r-, z· 4.10 

ROI 
I 03'2- .£..~2.. . 1\g .zs~ . \4~ .'2~(:, . \{; l- o)Q'J .l'!l .~3 

PENETRATION .o\3 .011 .oG-5 .o <;"" 2.. • 10'? 

PB 12.~ • .,q .,,~) ~0.'1'1 5.'5( ~~.)Z 4. JG. 1~.ot ~.'Is. /0.2-9 1,07 
55~~ ROI .~b~ I 2'3 / • I ~ "l ,-z.c;,t . I., I :s~ 

. I '"'" 

• "S "'$, :'2...1~ .3,7 
PENETRATION - .ol., .o4 L .o~3 . lltl/ I ffZ-

i PB -'bf.tr8 '1· "LfS ' <gG, .~~ s. z..g ao~s1 I'Z.· ~ ~ z..~t . '?.s4 z. ~'? (p,~(p z.o5 
I 70% ~.G.'1 
I ROI , lt{1- ·Ol'7~' .2.0t , s'Z..!r . '23~ ,-s., • Z'-Z.. .~03 .'2. '1~ .~2/ , 3?7' , -=ft62. I 
1 PENETRATION .. Oo7..4 .o'5L .l4" . \~0/ '?.02. ~ 2/0c:J 



TECHNOLOGY: WIND TURBit!E - 100 kW INVESTHENT (D): $150,000. 

FUEL INFLATION: ~% 17% ENERGY VALUE (B): .o5S Is $/kWh --

RESOURCE 1 2 
i 

3 4 5 6 

_TOTAL 706324 639055 : 571786 
I 

504517 4~7248 BTU/Ft2 - YR ----
_ DIRECT 8998Tl 771318 642765 514212 385659 321382 BTU/Ft2 - YR 

X v 4.9 5.3 5.9 6. 4 . 6.8 7.4 M/S - ' 

ENERGY 
SAVINGS(C) 123873 147666 185593 218445 245005 284512 kWh 

TAX CREDITS 
(A} 1981 1991 1981 1991 1981 1991 . 1981 1991 1981 1991 1981 1991 

PB 31 Oj() 1~.10 d~~~ l3,(L ( 1. "Jf? /1.41 LAA't' ~t; ~ ·10% 
ROI .(.)1 . osOJ. ,o~ ,or;? •05~ .10~ :t'«ri- -7"'irr'J 

PENETRATION 0 0 .ceo-. 0 
PB a.~.s~ 15":0'? l&'lbi.. lllt.l-3 \4."?g . :2 5'- t(. "1, ...,.~~ 

25% 
ROI .o4'6 . O?G:. .o-z~ .0?1 .144. .I'Z--~ .,_.,<" • l '2.{p 

PENETRATION .ocl ,00() C) .oc:O" .oof 

40% 
PB l;jt a7 ,c._,o7 \ 't, 8'? -9,1~ ''·'~ 1.'-S .,, 'L'? ·(,.IS" 

ROI , o'?S" I I L-\ -z.. ,,23 . 112.. .JL{3 d03 .lb~ . "2-t 2 

PENETRATION ,oor .col .ex:> I . ool 1 

PB 15":'?5 c:;.os- I L l'l (g 'g'(p ~·'='~ s:'13 ~. t?/ 4-~' 55% 
ROI , IS"$'" ,d._Q? •' <b I . ;;r~ 8 .~of .~s-o ·.1,.'1..., .1.~, 

PENETRATION ,Ooj .col .. o1+ .o-,1"2. 

70% 
PB IO•G:.~ G,01 liL4 s- ~,5'] s.~~ '3.8'2. ..q,tA 3.0, 

ROI -~~g' . a. '11 .~s-3 I 'd.OJ8' ~~'ll .~1~ .2,,7 . 34ct 
PENETRATION 0 0 ,o34- .o/8 I I 2':? . '"'". 

A 



TECHNOLOGY: WIND TU'RB It!E - 100 kW INVESTMENT (D): $150,000. 

ENERGY VALUE (B): .• osSI3 $/kWh FUEL INFLATION: 11% v 17% --

RESOURCE 1 2 . 3 4 5 6 

_TOTAL 706324 639055 571786 504517 437248 ---- BTU/Ft2 - YR 

_DIRECT 899871 771318 642765 514212. 385659 321382 BTU/Ft2 - YR 

' ·x 
- v 4.9 5.3 5.9 6.4. 6.8 I 7.4 M/S 

ENERGY 
SAVINGS(C) 123878 147666 185593 218445. 245005 284512 kWh 

I 
TAX CREDITS 

(A) 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB l~Z. 1 1 11·~· .(o3 0~ Lit I~ :;\,<3' r;.& d~·3't ,,'\OJ 11. GJIS S. c'a I 13·"' .q,(,,_ 
10% 

ROI • 1'1 zf ,tO'} .~s-c • 0\l.S""' ',t.~3 .0\1. .Otl .d-.\7 • 12.3 .2..14- ·'"' :~o~ 

PENETRATION ,. LA::5 '7. .oat ' -00~'1-- .QO~t"J .ol~ ' .. o~f 

PB I~) lt.4 16· ~2- s2.s5 'J.~e 2kJ,~ ,,,J ~~~z... .$", L(O 14. op; --1 .G:. I rt.loZ. ~.~~ 
25% 

ROI ,ng •d-O~ .. \ I t .~S"l "~g . 15'] .t~~ . ~q~ ,o4L. .074 ·~87 •313 
PENETRATION ·00-=6 .ex:>+ .oCPJ{,p • 02..6~ .o&;o • ' 7.,'1., 

40% 
PB \a6.S o;, 'Jg -<\-2...03 7.42-. "Z( ~ 2.., $"": ~ ~ ~~.r., ~.!L II, ':Jq ~. '14 '·'~ ~I' I 

ROI .06? .d.~ • I( '7 ·J53 .1s-s · ,;t,g • \SO .. ~~~ ··~ .~5'? .'Zt" . ~"(, 
PENETRATION .0()~ .oil .o 'SC:, • p ~cf "13':)~ . ',~ 

PB <61. ~~ "7,33 31,S:S S.(u7 ,s:qS" 4.0~ ~1\.l'l ~ ~4 '?.OJ=:) 2-.8'0 (.. _,, z... ~q-
55~~ 

I 

ROI I 144- I 2.73 ol( :05 .u:h .~.rl -~~ .~8'1 ·DIS ;z. ·4/4 Z.."li -it~l 
PENETRATION t O"L .o41 ,,,~g- .('1'-J I l~Z • "'t.O ~ 

PB 54, cC:. -4·~) ~ 1.02. ~'ll lo.fo> z,.~8 ,.45 j. \(p c;,C7)0) l.'b/ •41\.6'1- (.~b I 

70% 
ROI I ::2.13 ~~~~ , oc::PJ ,3/00J '%J.1.1 .41(,p .~91 .'1S'..t .31~ .4'l8. ··~~ ·~15 ·~~. 

PENETRATION t·~1 '14-2- 0 lOJ 1 ~~c?~~ . ~14 -- .. 2.18 



TECHNOLOGY: HIND TUEBH!E - 100 kW INVESTr~ENT (D.): $150,000. 

ENERGY VALUE (B): .oi43L $/kWh · FUEL INFLATIO'l: /11% 17% --

RESOURCE 1 2 3 .4 5 6 

_TOTAL 706324 639055 571786 504517 . 437248 ---- BTU/Ft2 - YR 

_ DIRECT 899871 771318 642765 514212 385659 321382 BTU/Ft2 - YR 

X 
; 

- v 4.9 5.3 5.9 6.4 6.8 7.4 . M/S 

ENERGY 
SAVINGS(C) 123878 147666 185593 218445 ' 245005 284512 kWh 

' 

TAX CREDITS 
(A) 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB ~~.1~ llo.OI 11.~2 II .I z. 1~.1C? g rr' IL~ 1,S2. <t,qz.. ~. 13 " 10% 
ROI .Ill~ , 113 • ( (p5 .t41 .\j5" .07..."3 .Oll ,Q(o~ . ll ~ ,OCJ2 

PENETRATION 0 .ocQCJ I oo:>~ .(:XX)~ 'C"CX:> / •CC>I 

PB l2,s,or;; 18'142.. ~~.101 ~~.34 14 43 .,.).~ l0 I'}';> '1. 3 z_ ').21 ~.2'1 /.43 01(... 
25% 

ROI ,Q(.9 .0/~ ,(08 I \~C) • \8 \ ts-1 ,zo4 I 11GJ .~~s-.00 .lOI. .1~0 

PENETRATION ,(501 • csc:DO] .oo~ .00\ ,o::>l ,COL 

40% 
PB 

1 ;iK.O] 1_1 ."ts I <tf,Oo; 10.~7 II· 55 /.41 ~.1'1 S.Bb 1.3'7 5.01 5.'~4 4.1~· 
ROI .o/q o\2t ,lOl .t~S d41 I l'?'l .. I ~G. . z:v6 "~1 I d.SZ I ~~<c. I :l81 

PENETRATION .om ,oo, .oo1 .ool _Q_\~ ~o'?>~ 
PB ~ \.05 1\.05" t?/.S'l 3.00 :'b ,(o(p s,S{p (..,C,o ~·40 s.s~ ~. 'lC:. ·cqAG. 3 0_<1_ 55% 

ROI I 1-:s1 •I~Z • \lob ,"Lis ,;;lOS .~SL\ I z.34 .(.$$' :,z._)) .soc:> .~&1 .3Q I 
PENETRATION .o-ol 

i ,d)j 
1 oiS . 08"3 I 121 • ((o 3 

70% 
PB \~t.o3 "), ''1 C?.os S._34 s.1g '!$,~\ '4 .3 :;J ,_ 2..~3 3.<.:S 2.~s' "L~~~ 2·~ 

ROI .;z\2. .~5? l.;t3~ .~3s .~'15 ~3zs :·~3 ~s£.5 .32..3 .s'l~ -3'32 · 't II 
PENETRATION .ol~ 104-8 '1~1 

I 

I '14 '\~7 I -z..o I I 
I 



TECHNOLOGY: WIND TURB H!E :.. 100 kW INVESTMENT (D): $150,000. 

. ENERGY VALUE (B): ,oi4~Z.... $/kWh FUEL INFLATIOt~: 11% v/ 17% --

'. 
5 6 

~-

RESOURCE 1 2 I 3 4 

TOTAL 706324 639055 571786 504517 4~7248 ---- . ! BTU/Ft2 - YR 

__ DIRECT 899871 771318 642765. 514212 385659 321382 BTU/Ft2 - YR 

X v 4.9 5.3 5.9 6.4 6.8 7.4 M/S --
ENERGY 

SAVINGS(C) : 123878 147666 185593 218445 245005 284512 kWh 

TAX CREDITS! 
(A) 1981 1991 1981 1991 1981 1991 i 1981 1991 1981 1991 1981 1991 

PB c::tZtl '1. sl 2.'l.ILf ~. ~z_ 11· ~7 t;A'- I 
LtA~ II 0&. ~.OJ I '&'·"' :s.~ 10% 

1 1s.,., 
ROI .0& • \ 'B ;o8"8' ·.~3 \£....~ ,2.'1' .,~4 .s1G:. ,('l~ '<;,44 1 '2.02 ~~~4 

PENETRATION ,OOS .oo5 '0 2. s o~" ' 1\\ '\&Co 

PB 1~5.0~ '?.'lc;. d,d,,(pl ,,10 ,q,~) 4.55" \0.~ -s.'l3 l~.:ll ~ ~~G:. 1.43 '2.. 'l4 
25% 

ROI .z"r , ( lo I I 31~ . (<{~ . ?. 51 , ~~~. ~sn . ~sq I 4'2..-g ,0':>5 . 2..~) o I 2.$ 

PENETRATION , ooCc:> ,015 .o~5 I~~.,. .. l&~ I I'?S 

40% 
PB Z'l.OI ~.l,( t'(.o"? 4.'{~ 1/,55 3.'4 f. '1~ '?lqg 7.~'1 "L.~I 5."~4 2.. I'? 

ROI . \s 'l . ~ '11 I I (ps- . Sl'- I '2..0 3 .s<-.4 1 '23 2- .4cb ."2..£.4 .~'3-c; I 2-~Z. ,L\l<? 
PENETRATION '0'2.. Z- . .o~~ '14(p I l <65 I l ~g' .-z_o-, 

PB "2.1.05 4 '(:, Cs. 13' <;G:. ~ ,G,(o I <t. <..G. ~.13 <... S'? '(_, "2.. 4 ~.5~ f I ')5 14.4/ I.C.4 55% 
ROI .~~~ , sD(O I 1'6 ') '-~~0 .v'7 .~(..(_ ·~S5 .L{I'? '"2...'6'4 .4'?2 .~?.G, I ~s8' 

PENETRJ\TION .orS '144 ''"5 I ""Lo_]_ ~L.\"2- I '2.. I ...., 

70% 
PB f4-,03 3,10 9.o4 '2. 4lf l=i '1 '1 1.~~ .q,qo I I <t' ~.~9 \,30 z.c:J7 1.0~ 

ROI -~55 . "S"? 2 ,L.~L .4s .~I~ . -tf4 ~41( I S"2.. 1 c3Ct;.'7 .s~'J ,4() .66 

PENETRJ\TION 
I l '8 c... , L.OS 

I 2.. 11 ' {.._I <j? .2.'2..0 ,22.3 



TECHNOLOGY: WIND TURBit!E - 100 kW INVESTMENT {D)~ $150,000. 

ENERGY VALUE {B): • og- S 3 $/kWh FUEL INFLATION: ~11% 17% 

RESOURCE 1 I 2 3 4 5 6 

__ TOTAL 706324 639055 571786 504517 437248 ---- BTU/Ft2 - YR 

__ DIRECT 899871 771318 642765 514212 385659 321382 BTU/Ft2 - YR 

X v . 5. 3 . 5. 9 6.4 6.8 7.4 
; 

M/S 4.9 I -- I 
i 

ENERGY 
SAVINGS{C) 123878 147666 185593 218445 245005 284512 kWh 

TAX CREDITS 
{A) i 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB · 1,~'?). s-~ 1'1 0) ~0 .~'1 1 2.. ,1"78' ts.'l 3 ~.II 10." K' ?. z.CJ '7,0, c.. z. 8' Tl,~~ ·s,~f 10% 
ROI 

I 

1 l'$~ I(~~ "t} s i, OIG. .()05' .O~&' . 0"')(, .ot7 . "'l . I~';) i • (<':, 1 -~~s i 

: PENETRATION 
I . ar.J:JOJ ,000~ ... ovo'? . o-oo~ .col 'cso' I 

PB 24-.<0S ,~.2t l'l.oG. fO,[qS 11.44 '1. S'? (),c::J (, .o'i! ll. s:s s c .. :~ (..(G, 4~s4 25% 
ROI '151 ,1<...5'" .o\ '1 '1 . os-4 ,\02 .o~4 . n<... '~~-s- .-w-, ."2.$3 120'7 .u.ro 

PENETRATION .oor ,000/ ,00 I , cStl I ,002- ,044 

40% 
PB I '1 '11 11.40 IS,(o~ -g,S""2.. ~.15" G·07 _'l.IL 4,g-e:, (..04 4 l0 41?3 ~. 4'l 

ROI ,\00 , I '-f8' .1~ I '18'0 .112... .22> ·""2..01 . c . .s-, ,zz.~ ,'2..i'l -~~s '11 s. 
PENETRATION .co\ .c:m I .COl .C)J~ ' O'i{ Z.. • ,;..o 

PB 11.1g )\.55 ID."ZS (., )"? (..~'l 4.SS 5."~4 ~.c,S 14.~3 s.l't '3.~~ z~(p o 
55% 

ROI I I 'i: c:; . z:FfO . 15':) , :tOS"" .2.~'1 .?.."'L"J . 7.-.S:~ .31'-f ·L~\ .s.~~ .. ·~ IL. .~is 

PENETRATION .oOl .o-o~ .0£'1- . IS~- . ICo I .. I gz.. 
70% PB OJ ~t; 5 .'lQ (o .'62 <=f,-z.G. 4. 58" 3.oi s.s~ "ZA~ 3.0'2.. "(_,o, z.4<:. 1~'14 

ROI . ·~:sz . 2 'l'l .2..~0 . $0<0 .z.'/g 's 1") ·~2..'i? .~.r.s .~s t .~os. ~sro .,<i4S 
PENETRATION .o~9 ,o98 .II I . 18q '"2.0? I 2.\ I 



TECHNOLOGY: WIND TURBH!E - 100 kW INVESTf~ENT {D): $150,000. 

ENERGY VALUE (B): FUEL. INFLATION: 11% / 17% --

RESOURCE 1 ' 2 3 ! 4 5 6 ' 

706324 i 639055 571786. 504517 437248 BTU/Ft2 YR __ TOTAL i ---- -

__ DIRECT 899871 771318 642765 514212 ·385659 321382 BTU/Ft2 - YR 

X v 4.9 5.3 -- 5.9. 6.4 6.8 7.4 MIS 

ENERGY 
SAVINGS(C) 123878 147666 185593 218445 245005 2845i2 kWh 

TAX CREDITS 
(A)' 1981 1991 1981 1991 1981 1991 1981 1991 1981 19~1 1981 1991 

PB z.e;. SG. 1.'1 2015( ,113 r~. '7G. ~~~ "Z... \O.G:> 3 ~.<60 ~.OCt, ~Js •. ~q 2 ~I 10% 
ROI ~og z. ."2.2.~ ol' l '"L'S~ I I S"'O .~II .\1<6 .~s-1 I 2..Q::) :~i' I ,'2..'~0 .L\24 

PENETRATION .cc~ .oo"? . 0 s., .. 1"'2 ~ 1 tfo4 ·I'? I 

PB 2.4 .~3 c.42- \'1_1 09 s._, ll U.4 f .. ~.~5 t~ -,o ~n 'i· 55 z.. '11 ~.IG. '2.. "3.4 
25% 

ROI . II~ . z.loO I 20)~ I~S .s~z . 'f "Z. q. • -z_(p(p 
I IL\~ .~SI . '2..15 . z:~ '1 .~no . 

PENETRATION .614 .0~0 . 1£-5 I liG. . \~2 • '2.05 

40% 
PB 1?.11 s.1s I~ G.1 ~.o"? _j,j_l_ _1 ot 1~12. '2.. 54 __(,.04 <. :z. 2 ~~'?3 t.<Bl 

ROI .. [5' .sos , I'IS'~ . s4'S ."2..1-l .?,~g ."Z.S~ .442.. ,"Z..g-0 . l+IS"' .stz. , St.'-
PENETRATION .· 04' 'l ,\\0 I I~/ ' 'Zoo .7.0( . I "2.11' 

PB l LL_'l_ <6 3.8t; \O.z.G. :s.o7 ~ '<6' c;? 2.~ s I · s.~4 t O)D .q.S) 
·'·" 1 

'3 I G."1 \.41 
55~& 

ROI . s.,~ 14)4 .s~s .an .35'? . z.40 I 2..'60 . sll '~oV .~\~ · .s1'f I ~c.,S 

PENETRATION .I~:S II~ 2. . ?..OG, . 1.. I S . '2. 'I G. 1 -z 2.0 

70% PB '?. ~5 z.sr-; (..~q z..o4 o:q,s-~ I· 5"4 s. S<D I' '2.. 'l· -=),OZ- I.\ I z.4(.. .~:,1 

ROI -a.'1'1 . 4 "2..3 1)Q4 .~(;. 2.. .-s44 .no . ~'14 . . '>C..'- . ~.,.., . c.. OZ. .~2., . <..S z. 
PENETRATION .200 I '2.1 I 1"2.18 '£..'2..1 ' '2. '2. "!. ."2.2S 



TECHNOLOGY: WIND TURB lt!E - 100 kW INVESTf~ENT (D): $150,000. 

ENERGY VALUE (B): • ICX"o ~ . $/kWh FUEL INFLATIOI\: . ../ 11% ·17% --

RESOURCE 1 2 I 3 
i 

4 ! 5 6 .. 

TOTAL 706324 639)55 571786. 504517 437248 ---- BTU/Ft2 - YR 
I 

-.-DIRECT 899871 771318 642765 514212 . I . 385659 321382 BTU/Ft2 - YR 
I ' I 

X 5.9 6.4 ' 6.8 7.4 M/S -- v 4.9 5.3 

ENERGY 
SAVINGS(C) 123878 147666 185593 218445 245005 284512 .kWh 

TAX CREDITS i 

(A) 1981 1991 1981 1991 1981 1991 . 1981 1991 1981 l991 ; 1981 1991· 

PB I ~-<l~ II·., Z. f'3 . .,2. ?· d.J. c;,. ~~ (Q!t'l ~,ill s.so (,'] ~ 4· 1'6 : 5 Is '7 ~.60 
10% 

ROI .If( I ut-I 
l 

.o~S • lo<l .ot{,o -13C.. .IG.'i!> I\ s--, I "2.1 s ' I '6'2- 1'2..13, .z1lP 
PENETRATION .000, .coo, .~\ .ov1 .on""\- .oe:,<t 

PB l s .too; ~-~lf tldp0 , "~ <6· \~ s .. G."f G,.ss 4.st' s-.~ I ~ ·"g cq.co4 s.s3 
25% 

ROI . ,-z.,~ .nS" .Ito to . z:z.o I \G) g ,-z..s' ."Z.,"Z..J .7$2 .?...~q .-s,c; . 0.,2. . ,~, 
PENETRATION .000":> ·. 0"0 \ .00, -• 0 t g .oil"'? .I~~ 

40% 
PB \Z-'5(:. -,_,.,5 '?). 2.i t • . rs-

"· S'G, 
~.s 2. s.z."!. \.<o'l ..qA" ~.If< ~-11 -z,tab 

ROI .,~~ .)i~ . I ( . '22-'Z. .2.12. . 2'-? ,(..~<:" .~os .~10 ,)"S1. .~oz . ~'10 

PENETRATION . oot ·o-c>\ . 04\~ \ l""l.8 ' \ ~-~ •. , ~'if 

PB ~.4Z c:;._~~ G,.~(p ~.{.\ <\~It _'?L._1<6' 3 -,z <-·I"S ~ .s'l <._.~"') :J ,.,g I, C) OJ 
55% 

ROI . '-2.., . \'=," ·Z.'"i5 .'2..'1'? .Ud) .~z.'l .so2.. ISb~ .s~'1 .sVJt .s~l .4'SO 
PENETRATION . C'fD~ .Oil ·'S'O .ct~ • '0) f .ws-

70% 
PB (q_.l.. g s.~ 14.~4 3.01 3. "28 z..zc. ':;1 <at L&''S z.~z4 \.~'1 l .~fo 1. 3 S 

ROI -~' -~15 . 2.., 1 . ~<i 'iS .~40 .3.,5 •S1( 
• 

.'l~~ .~'?0 ~~(o\ ,43 SOl 
PENETRATION . "g- . f(c., . ,.,s • "2.08 \ "2.-llf I Z..t '? 



TECHNOLOGY: WIND TUR31t!E - 100 kW INVESTf~ENT {D): $150,000. 

ENERGY VALUE (B): • 10~ 3 $/kWh FUEL INFLATION: 11% v 17% --

.. 

RESOURCE l ' 2 3 4 5 . 6. 

706324 
i 

639055 571786 504517 437248 BTU/Ft2 - YR TOTAL ----
__ DIRECT 899871 . 771318 642765 514212 385659 . 321382 BTU/Ft2 - YR 

X v -- 4.9 5.3 5.9 6.4 6.8 7.4 M/S 

ENERGY 
SAVINGS(C) 123878 147666 185593 . 218445 245005 284512 kWh 

TAX CREDITS 
(A) 1981 1991 1981 1991 1981 1991 1981 1991 . 1981 1991 1981 1991 

PB l'b. '65 s. '1'? \ s. "'JZ 4.1 ... ~ '?.<?'~ ;.s~ 7.<6'1 ~.~5 ·~ '14 -z..toD '3.S'7 ?...20 10% 
ROI 'II~ .a,~· . \ <l" . sG.G. . \t.%6 . ~Oj . 'J-~0 All . Z.A to{ .tt4b , "2 .,~ .4C?J5 

PENETRATION .015 .04~ . \ 't1' .I~S \'?! . "l.O <t 
PB I $'.<0 '? .-4 .~2- ( \. (p0 ~~" 'i'-\"? 7_.-=?1 ! (.,53 :l•4(, s I 01 7_,1~ l..q,&'f I I CbS 

25% 
ROI ·1~3 .306 • ~-'t<Z • 7.:1-~ .qo'? 1 i.8'1 . '4~ 2. l_c;4q . l<?i I "l.. c; g' 14ss ·~IS 

PENETRATION .os1- .\'2..3 . l~s I 'l.O"'Z.... .:z ... o g- ·"2.14 

40% 
PB IZ..· sG. ~. g-G:,. ~.~6 :~H II (o,S(p CZ.·~l s.~3 I I o;_'] ~.40) \.IS ~~~I 1·4~ 

ROI ·I'? 5 .353 '?.2(e, . sC?t, .t..~t?J .4~1 I Sol. ,soS' \ ~Z.'l .S4S .~!PI . SCJOJ 
PENETRATION . rz. '7 .\CW .'l,O~ ,C,..I"2- ,"LIG. .'2...1~ 

PB ! 0) .42._ 2.. .6"? '· "" ~.s-s ~.qz L'lf ~."JZ. \.'-{'6' s.J'l \. 1.0 ~J?<J 1.\0 55% 
ROI ,2..-¥6' . 40'? .~'/& . .'t~Z. .su.. , SIG. .~55 .~to1 ,?:_g '~ t .ttt<o .(o6'?. 

PENETRATION . \ '6'~ .w<: . Z.,\ c; 
·~'" 

• 2.:z ... 1 ,£,.'2..3 

70% 
PB G.Z8 \.V.)3 ~.G..4" 1.55 19.2~ ,, '~ 12.&>( .o.>x-5 i 2... z.~ ,<i((o~ (, q(p .( ~ 

ROI . S"l ~ 
: ' I' ?I 2. .c:t-'13 .~2. ~~~~ .s~4 .. -1 ( '}_ .(D3'7 : .<t45 .(o1'1 .~q ·'13 

PENETRATION ' 
.21-:s .'2..18" .£..,'2..5 i ' ·"2-"'Z...Z- ·~2..~ ,2_"2.~ I i 

/ 



TECHNOLOGY: SOLAR PONDS - 50000 SQ. FT. INVESTMENT (D): $750,000 

E~ERGY VALUE (B): __ x_ $7.22/lO{g BTU FUEL INFLATION: 

RESOURCE 1 2 3 4 5 6 : 

- .. 
BTU/Ft2 _x_ TOTAL 706324 639055 571786 504517 437248 ---- - YR 

' 

__ DIRECT 899871 771318 642765 514212 385659 321382 I BTU/Ft2 - YR 
! ' 

! 

v 4.9 5.3 5.9 ! 6.4 6.8 ~ 7.4 M/S -- i 

ENERGY- ' I 

I 10721 
i 

SJl.VINGS(C} 15009.4 13579.9 12150.45 . 9291.5 n/a BTU 

' 
TJl.X CREDITS ! 

(A} I 1981 . 1991 1981 1991 . 1981 1991 1981 1991 1981 1991 1981 1991 

PB ! B • Ct:>l c;;.d g.q,e (p.g;2.. Jl.~'} '(,C) I 1'4·~~ q . ..jO 19.Z I 1. 5'3 ! 10% 
· ROI G. 1~-5 o.t~7 -~" -~ -~, ~ ~ o. ,, o.o~ a. OG:, - . 

PENETRATION o.oo/1 o.ooJ ().0010' o.oooc; o.ooo~ 

PB '"/. 12 .5.0 8.r2.7 6.(e,<l ' 0· '7~ Co. 5'--J /I.~ 7 . 7. g3 15./7 g ,(p'(p 
25% 

ROI G. I~{ 0.11 0. ;2_1-f 0./f.t, ·o. R-2... o. 1'-11/ o. ~0 (J.J~ G./7 o.to 
PENETRATION o.oo4- (). (10/2. o. OOI 0 . 60/ 0.0010 

40% 
PB 5.'71 Lf.O. &,.U,I -4 .,55 ?.?'} 5 .:2'"/ C), ~9 (&, .;:.7 I~. 13 '7. 7'3 

ROI Q .. <-3 0. ;.!b"() G.g.t o. 'Z7 G. I'J o.2A 0. ,,.., o. ~2.. Q./4?- a. tCJ 
PENETRATION o.to5 c3! G"-1 2. 0. 0() (p d.c>OII 0, OC> II 

PB '-/.3/ 3.0 4. 9c:J:, 3. "fl 5.- c~s 3.'}5 7.1~ L-j • 'J(> C")p I 0 5 ~ rl(') 
5:~~ 

ROI o, .. ~!> (},. .3 z , C::J o.Z'I O.Z5 o.3o o.~.c.6 O . .2S 0.199 0.2 1-lg Q,,._ 

PENETRATION a .I~ 'I o. f'l z I 
I 

0. 1f1--f'l' (i•. ()f.,'/ ·"; 009 c' . - _, 

70~~ 
PB E .<t. 7 ;t.O 3.31 2.z:t 3 .. 'i'O z .(p3 :1.,75 3.13 & • Ott 3. ~~ 

---
ROI (). 3(o 0. i-fZ o. 3~- 0·39 (), 3i-:., o. 3'1 0, ;:.•) (}.j~--1- 0.~'7 o. 3Z. 

PENETRATION 0.~03 0· 1'7"1 G ./'6 o. ur..•--, ().I~~ 
-......., _.,. . 



+ . 
..>-

TECHNOLOGY: SOLAR PONDS - 50000 SQ. FT. INVESTMENT (D): $750,000 

ENERGY VALUE (B): ..,---x __ $7. 22/l 0 BTU FUEL INFLATION:. 11% 

RESOURCE 1 

_x_ TOTAL 706324 

__ DIRECT 899871 

-- v .4. 9 

ENERGY 
SP.VINGS (C) 15009.4 

TAX CREDITS 
(A) 1981 1991 

PB <6 .(pi 3.19 10% 
ROI , O.i!.t:/, ~3~ I 

PENETRATION ., I '11 
PB 7. I '6 2 ,&:,(; 

25% 
ROI o,l2'ff 0. 'i .35 

PENETRATION 0. I &Jt, 

40% 
PB 5 .7'/ 2.13 

ROI o.2<ff7 o. 48ft, 

PENETRATION 0. 2..C>'J 

PB '-1. 3J ,.(po 
55% ROI 0.3Jl 0.5'f 

PENETRATION (), !2. I,_, 

70% PB ?. ~-'{ /. 0((1 

ROI 0.1-jtyj o.rotf 
PENETRATION t:i' ;.: t:.~ :-; -~ 

2 . 3 . 4. 

639055 571786 504517 

77131 a 642765 
' 

514212 

5.3 5.9 : 6.4 

13579.9 12150.45 10721 
' i 

' 

I 1981 1991 . 1981 1991 1981 1991 

.'1.'1i?. s.~~ : /l.(o~ '-/.O'if 11.128 J-1. ·-,~ 
0./8'1. .. 3~-t Q./~ , ~35 :J,/5 .30 

.. t 5'7 : ,o'}~ ,o"""(Q . 

Z.2.7 2.'1CJ q,?'f -.3. JfO 1/.'87 . .3.q5 

0,.2:2J../- o."+l a. :20~ o.3-g o. /13'1 o.3'f 
. 0. /'6"f 0.101 0./1'1) 

G,.L,I -~· B'1 "f,'1C} !-.7~ q.'-iq 3 'liP 

o.~..., o. '-liP Q.2A-17 0. J./Z.5 0.2Z3 0.393 
0. ;2.03 0. I t3"-14 0./7'7 

~., ,q(p ·1.7<1 5.5?5 2 .o.J 1.t2. ;;.37 

().3R. (). 515 O. ZCJCJ a.'--18Z 0.;27('p (). "IJ.fS 

0.215 Q, 2./1 o.2o'f 
3.3/ I./ CJ 3. '10 1. 3to "/. 75 I. 5'8 

0.3i? b.5'3 0. 3'=> o.s5 o. 3i.f 0 51 --1 

o. 22;:2.· c;,,·z;Lo I 
0. '")_t'1 

"lA.'SLE~-.tt 
~E'PraESE IUTt. TW'e il.E.~L ~ 

---

5 

437248 

385659 

6.8 

9291.5 

1981 1991 

18.W 5. (0'0 

..). I Zi::.. ,;;t(~ 

.piCe, 

15. I o-i . 'f. 7/ 

0.15GP o. 31Z. 

o. 6'531 

IZ.I3~ 3.'rt 
o.I9S? o.357 

0.13 7 

9.10 ;2.'(;3 

0.201 0.-<.fiZ. 

o./91 

.0 .07 /.'6~? 

0.::>15 o.--17'7 

o. /? .. 13 

17% 

6 

BTU/Ft2 - y~ 

321382 BTU/Ft2 - YR 

7.4 M/S 

n/a 
' 

BTU 
i 

1981 1991 .. 
! 
I 

l 

~ 

' 

-



TECHNOLOGY: FLAT PLATES - 50000 SQ.FT. 

ENERGY VALUE (B): X • $7. 22/ 1 0 6 BT J 

RESOURCE 1 2 

_lL_ TOT Jl.L 706324 639055 

__ DIRECT 899871 771313 

v I -- 4.9 5.3 
I 

ENERGY 
SAVINGS(C) 15009.4 13579.9 

I 

TAX CREDITS 
(A) 1981 1991 1981 1991 

' PB ,q,z,'-1 1~.16 Z3.'-ll I'-/.Z5 
10% ; 

ROI a.o53 o.loa 0· 0.35 o. fJ?J'f 

PENETRATION o. oooq"j:3 o. 00() 9.L.f 
PB 10-60 !0-15 I CJ ·51 /l.g? 

25% 
ROI o./39 0.,073 ! o.oql 0.112 I 

' PENETRATION o.OOO"!$ o. oooCJfJ 

4m~ 
PB /2. {?5 'if. I I !5 .(ol q.60 

ROI o.l3'1 (J,J<g(b o.119 0.1(.;7 

PENETRATION 0 . oo '' 0.00/0 

PB q.(o"f 0.03 u. ~n {1/i:J 
55% ROI a .212 ·I (3.191-f 0. 2'{3 '0.177 

PENETRATION o.OO(o o. 601~ i 

70~~ 
PB &,. J..f~5 !f.053 · 7. <i!O ~-75 

ROI 10· i;(p{p 0.31~ 0.26 0.2'1 
PENETRATION : o. ,,z+ Q. {)(p88 

3 

571786 

642765 

5.9 

12150.45 

. 1981 1991 

~q.z~ 17.Z./ 

o .. 0/lA o.o!P'-1 
o. 00096 

Z"f. ~5 I "f. 3~ 

(}.C>53 0 ./{)2.. 

0.00/0 

1'). sea I L .. tr-f 

Q.IO (.}.t-'18 

o. ()0/1 

1--1 • .:r I ¥.~0 

0.159 o.~Y>.5 

0.()/:}/,2, 

'1. q ~ ..5,?4 

(.).f-3 ().i'~/(p 

O.O-g8S7 

\
\\ \- \ 

FUEL INFLATION: ,\ v""" 11% \\' 

4" .5 

504517 437248 

514212 385659 

6.4 6.8 

; 10721 9291.5 

1981 1991 1981 1991 

. "'I .()p l:,t.?Z ~5.~5 Z'J.C/3 
.f!lD() .oo .ri/rJ.O ,00 

o. ooJ.f 5 (). 0051 

3'"1--. 2.1 1'6. 10 S'f. ~? ,eLf. 52. 
a. D3t o. oca- 10·0 0 

0, ('til I o.oo.3CJ 
r2r-/.3? /1.•13 13 .~1'7 JC}.~IG 

o. otiS ().I'Zh o.063 0. ID I 

Q,QQjl G.oo/3 
£(), ff z. /(). s {, 32. 9Z /"-/.7/ 
0./S'i: 0.1~>(.1 0 . II fs:>__ {),,u,Q 

(), 0012... 0' 0018 
1.:1. &,8 721 ?1.0)4 ~ .f>l 

1 a. 21 t.f O.t-55 .1~3 ,1...34 
CJI. OJ'63 et?tiOc 4 

17% 

6 

----
321382 

7.4 

n/a 

1981 1991 

--· .. 

. 

BTUiFt2 - YR 

BTU/Ft2 - YR 

M/S 

BTU 

. / /~. -.. 
~ ~--\ \ 



TECHNOLOGY: FLAT PLATES - 50000 SQ.FT. INVESTr1ENT (D): $1,250,000 

ENERGY \iALU::: (B): x .$7.22/ 10 6BTU FUEL INFLATION: 11% · v/ 17% 
-'----

RESOURCE 1 2 3 4 ! 5 6 I 

I I . BTUiFt2 _x__ TOTAL 706324 639055· I 5].1786 504517 I 437248 - YR I ; ----
I 

__ · DIRECT. 771318 
: 

899871 642765 514212 385659 I 321382 BTU/Ft2 - YR 

v -- 4.9 5.3 5.9 6.4 6.8 I 7.4 MIS 

ENERGY ~ 

SAVINGS(C) 15009.4 13579.9 12150.45 10721 9291.5 n/a ~ BTU 

TAX CREDITS 
(A) 

' 
1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB /9.?:.7 ,5. ~~ 23.lJI t,, ~~ l..O;.·~ z 7. 7J.f t.ti.D 5 q,/q'5. '5/if5 /1,~ 
10% 

ROI 1 0. II (p o.z(pc; o. ,(4'/ 0.10 o. ()8;?. o.zzs o. 0(pf2. 0.1'18 o.ot 0.172 
PENETRATION O.Dt"'iU:> 

I o. OOR a o, 00..3'-f 0-0D35 o. ool-/1:-

PB 1&.. ()(p Jf. '7D /1.!.5/ 5.57 .21."35 tu>-15 3i.ZO /.(p(/,3 5'1.<~7 9 ."f3 
25% ROI 1).151 (J,I/fo o.oq6 o.2s'"1 (];, 305 0.134/' 0 . .?8'3' O . .C59 o.D73 a. zog 

PENETRATION o: 0'"--L/- o. 0 ~·-J(p o.oJ3t3 o.DO(pl o. oo "f(p3 

4m~ 
PB IZ.g5 3.CJR.. 15Jo/ ~. 'f(p 1 ct. sg 5./(p ~7.37 (p./3 Jj .3. 90 7.55 

ROI o.1q3 0.351 o. 1'17 0. 3Z f{ Q./5$ 0.30'+ a./3g 0.278 O.JtS o.Z51 

PENETRATION o.ue 21 ·o.oso O,QI-j-{p2.. a. ozz.e:, o. 0111 

PB q .&>'-t 2.9~ /1.'71 ,9 3i.f 1/..f ~ 91 .3. g? zo.5z .. t-/.iPO 3z.qe 5.&tP 
55% ROI 0. 2A/5 ::3. '-105 (] ':) -) 8 o.38Z 0.~ I 0.35& a. 19/ 0-33 o.llP"J 0.303 l;. ~ .... 

PENETRPTION o.tS't (;. lft,C} o./32.. o.o7S~ o. 0'3 8 ~ 

70;~ 
PB 0, "-1 e, /. CJ(p 7.~0 2.23 q, 9-4 2.5<6 ·. 13. CoS .3.Dto5. .:J I. Cf'5 o.t'-13 --- .. " 

ROI ,o.3J o.'·tr/ !o.~q3 (1 ... p,~ 0.21(b o."ii?.l o.257 o.3CJS · o.z.Jto 0.3~7 

PENETRPTI ON O.ZIZ.. : O . .G08 0 I 1<"1 97(c, o, 1835 o.ttfz 



TECHNOLOGY: EVACUATED TUBES - 50000 SQ.FT. INVESTt1ENT (D): $1.750.000 

ENERGY VALU~ (B):. x $7. 22/l 06 BTU FUEL INFLATION: / 11% 1n~ ----

I RESOURCE 1 2 i 3 4" 5 6 
I 

'_x_ TOTAL 706324 639055 571786 504517 437248 ---- BTU/Ft2 - YR 
: 

! __ DIRECT 514212 
I 

385659 321382 I BTU/Ft2 899871 771318 642765 ! - YR 
' 
I v 4.9 5.3 5.9 6.4 6.8 7.4 MIS I 

~--

ENERGY 
SAVINGS(C) 17481.5 15816.6 ; 14151.7 12486.8 10821.9 n/a BTU 

TAX CREDITS 
(A) i 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

I 

PB I 

28 ,O;G f(o. I../ I .35.(pl.j I<:J, t""/ l..f~. '15 2'-/.~~- '"/g.J4 3~ .'1.3 )q.3.(o3 1'6.07 
10% 

ROI ~- C1Yt1 o,o o.o ' ~ Q~· 0. oz.. ~- . o.o 
I ! l Ci'. 0 

PENETRATION 0. 0010 0. DO~ o.ao~~ o. ()OM:~ o .aoxt 
PB 23.35 13 • (o''l z C). 70 /fo.37 '-f0.7C) ;:.o. 39 (o5. I~ Z7.0Z l~f.8to "iO.O(p 

25% ROI o.ota 0. 11. a. o"f G. OZ. D·D1 o.o '~' '?") D. OCj CJ.tjCJ n.o 
PENETRATION 0.60/ Q.DOI o. 001/ o. ()o::Yf o.ooz~ 

40% 
PB I g · tr.8 I O. c-1~ 2.3. 7fe, 13. {)Cj 32.~3 l{p.3 I 5Z.I0 fJ f, (t,?.. 1~9.09 .3Z.05 

ROI Q./0 o. 1'$ 0.09 C./35 o.ol a.,G a.o5 o.D'J Q. oz. 0· O'"t 
PENETRP.TION O.Orl o.oon G.oot~ o. 0011 o.ooz;G.. 

PB IJ-1". 01 ?].20 17. 8?.. 9.82 Z1. '17 \2.23 3'J, o7 I Co. :21 9~. 81 2 '-I.O'f 
55~~ ROI 0.21 (}. 1'1 (7./(p 0.15 O.tC) o. 13 o. 1/ 0.15 0.03 o./3 

PENETRJl.TION i (). 00/:::?.. O.ODIZ Q.ODI2.. Q;.(;()l+ 0 .oo K.3 
PB ! c1 •. 31 ,'5. '"·I '7 I r1 :M3 t.:~s :l(o,3C::. ?;.15 ,2~.05 /0.~/ 6 1{.54 l(o .Gil ----· .. ·-·-

70:~ 
ROI i 0 •l;j- 0 . .::.-t: : 0 r)z 0. Zt.> 0.2.05 0· 2.5 0.1'1 0.Z3 0.1'7 G.?.l I • r~. ' ' • i:,. --

PENETRJlTION : . , ('"'""I l,J • .J ~.".".!· 0Z6 o.oog~ 0. 00 Ito o.oo2,5 



TECHNOLOGY: EVACUATED TUBES - 50000 SQ.FT. INVESTMENT (D): $1.750.000 

ENERGY VALUE (B): ~ $7.22/10
6 

BTU FUEL INFLATION: 11% V 17%. 

RESOURCE 1 2 3 4' 5 6 

_x_ TOTAL i 706324 639055 571786 504517 437248 ---- . BTU/Ft2 ~ YR I 

· __ DlRECT. ! 899871 771318 642765 514212 385659 321382 BTU/Ft2 - YR 

' v 4.9 5.3 5.9 6.4 ' 6.8 7A ~1/S -- . : I 

ENERGY 
: 

' I 

SAVINGS(C) 17481. 5 15816.6 14151.7 12486.8 10821.9 n/a BTU 
! 

TAX CREDITS 
(A) 1981 1991. 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

PB )..ff. oz 1.L.f(p 36.G,~ 8.55 ~8.95 /0.0 7 8./5 1~.0~ I Cf3 .~3 /5.15 
10% - u. _.._ ·>C' ot·· ;:Q~~~ 

-
ROI o.D8£P :..~ 0.01 0.06 0.03 0.009 -~ v·~·o . r 

PENETRATION (). OD,~"' 0.00~ o. oof_ o.oo~¥> O.DoJ.k 
PB 2~ .. 35 (p,.2~ 29.70 '"(.12 . '-/0.'7'} ca-'2 £D5 ./Z I 0, D'f 1~/ • .5~ I Z di>2. . ,;,..) 

25% 
ROI o. z~ (),Oc} o.zz. (j.07 o. 01./3 o.r7L/ 0 t lj2. o.Zto i o. IO<f 0. 2.D 

PENETRATION 0.015 i 
0 v 00") o.oo~-r ().005 o. ooA1)( 

40% 
PB ~~ .(.;, i l.,,q'd 23. ''{(p 5·70 32.&,3 &,.6;'1 5~./0 ~o03 12 Cj,l 16· I 

ROI 0.1lP o.31 o./5 O.Z') 0.13 o. ;:;.t1 Oc II o.z1 D. 6St.P 0· ;2 2.-
PENETRATION o. os· 0.03 o. 01&> 

I 
(), 008 • 0(!) Ia?., 

PB 1~-f.OI .3. 'l~ /7.82 1 / •. z'·/ ~i.~7 5.0D '3(J. () ''/ (p. 0;2.. 91P. 81 7.5r-t . 
55% 

ROI o.21 o.3 ·I 0.3.2. I 
(), 3(r.> (}.I' I 'Z 0-/8 . 0./(o a. 2C) :(J./'t 0 · ?:'7 

PENETRATION 
I 

0. )1-/ ;!. : 0, OC)Cj (). 05 8 o. 031.5 a. oz. 
i PB ' q ·~·i·f .?. '-19 I I • 'i?S !!.. 'il f. //.c;32. 3. '~3 Zto .05 1-.f. OIC- (a'-{. 51 5.05 -- .. .... 

70~~ ! I ~ .J 

l 

R.OI ,o • .:=-·z o.~J3 ()I ~to 0 ·'tl O.Z5 [~ .• '38' 6.~3 Q,Jt_p o. ri.l ,r :13 :/ (;l • .J ' 

PENETRATION 0' .. :(12. 0. /CJZ 0 I , • ., 0. II!. 3 () .Of.o 
; 
I 

(/-~\) 



TECHNQLOGY: PARABOLIC TROUGHS - 50000 SQ.FT. INVESTf~ENT (D): $1,750,000 

ENERGY VALUE (B): X $7.22/ 106 BTU FUEL INFLATION: ~11% 17% 
-~-

RESOURCE 1 2 3 4' 5 6 i 

; 

__ TOTAL 706324 639055 571786 504517 437248 ---- BTU/Ft2 - YR 

_x_ DIRECT 899871 771318 642765 514212 385659 321382 BTU/Ft2 - YR I # 

v -- 4.9 5.3 5.9 6.4 6.8 7.4 M/S 

ENERGY 
SAVIN.GS (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 

PB 17.5-5 3;2.:LCJ zrz.~ ~C).5Z -,2_8(p, '71 1~.11 -85. (..12..- -'73CJ.Cj -50.33 •92.~1 -..J ... "·7? - 5'7. I 0 !: ·1 0% 
ROI Cj.CJC) Q Cj,qcl·o 0·0 oo.o_ 0·0 

Q.OOJ a 0 q,q9 c;.q'}Cj 0 00 0.0 
PENETRATION 0. 00;2'5 o.oot75 0.0007~. o.e5 o.o' ,-., ') lLa_ 0.0 (7. it 'f 9 o.o 

PB (o""l • ~'~ (2(p, C)/ 1'77. tg t-f.!, t2(p -~sg.q3 88.15 -//.35 -(p/~.5'); -L./1.91- -(,pg.73 - ..31._71 -'-/ 7.52 
25% 

ROI q. 99 0 9.99 9.99 Cj'. C)C;Cj Cf.97'1 9.11CJ c;, 999 q.qCj 0 q.q9 9.99 
PENETRATION o. ()(; 3 t5 o. cn.:v o.oooCJf a.E5 0. ?."'CJ Qi2'f~ 

40% 
PB 5/.70 ,2./.5'3 I"' I. 7 Y 33.DI -I'J/.1.1 70.7~ -57. 0~ _..,93.27 -,33.55 -s1. t:t<8 -J.7.ZZ -3~. b7 

ROI 0, D"ltfl o. OC) o.o~g q.C)C)_ o.o~ 0.~ 'F>q~ 9'17 0·9. CJCJ c; o.o 9.~~~ O.D/g 0 9. qCjCj 

PENETRATION o. 0013 o.ooZ-1 OJ. ()OtZ o.oa ?'6 o.o 
.~ o. ?->~er o.o ~- ~·i B 0.() 

PB 3'6. 77 /(p. ,.,_ /OG>.3 I .;2 '-1.'7 tO -1"13. 3" 53.0? -t.t2.'iJI -.JCI-}.Clj -t:-'5, UP -•-11.2'1 -~0.~ - z.g.55 
55~~ ROI 0.15 o.o~9 ~0,( 

. g,g o.o o.o D•O 

(3 u II o.og '+ o.,zq ().05 C). 0 a <2.·<:...-? ~-qtj "j '1/fCj'J ~9 "' , 
PENETRJ!TION o. o.o,·'f a. C0.<-5 0.000003 n2....t. o.o .-0 , -;e ''-E o.o C) ' i3. ~>/:. ':J.(p ~ 0 

70~~ 
PB /.5. '35 10. 7(o 70.87 /Cv.SI -CJ5.5 7 35.3~ -z<o .s1 - 2'f(J .to -j(p. 77 -;27. 'f1 -13. '}I -t<J.03 

ROI o. 19;7 o. ;22'/ 0./7 o.zos O.NJ 0.1?9 o. 1/1 (J, I~ $5 0.667 (),10'1 o. D3Z. O. OS?J 

PENETRJ!T ION 0" 0010 o. 0027 o.oooco5 Q.QQQ J5. I o.ooo5 o. 000 5 
I ...... ·-. 



TECHNOLOGY: 
1-' 1\K/\ISULl L I KUl!lbH:::, - ::>UUUU ~lJ. r I • I~VESH1ENT (D): :j> I, /!>U ,UUU 

/ 17% ENERGY VALUE (B): X $7. 22/ 1·J6 
BTU FUEL INFLATION: 11% ---

RESOURCE ! 1 2 3 4' s· 6 

__ TOTAL ' 706324 63~055 571786 . 504517 437248 ---- BTU/Ft2 - YR 

_x_ DIRECT 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 
SAVINGS(C) 1.2508.2 10721. 3 8934.45 7147.55· 5360.65 4467.2 I eTu 

TAX CREDITS 
(A) 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 1991 

?B T/.5:5 IZ.C;2. 212..~1 l,5,j'J v~~~Jo71 2.1·39 -g.!), tpz 3~.()8 -.!)o. 3.3 Cj7 • .38 -~J. 72. r{D'1. ~7 I ·1 0% 
!!1-(3,(';50 bq,qq P1.'1? ~~q @.•J '} !~9 I ROI (1. () ~~ o.o o.o _Q_, () (),() o.D 

, PENETRATION o. ooi1G c). on f-1 o.oolftb o , o o.acn O.OOO'i(.5 o.ODOD9;?.... 

PB (o'-/. Ct>.3 /0.0/ 1'17.1"0 12. ~:z~ -238.q3 17, ~3 _.,,, 35 if.. C) .2.3 -~1.9'-/ '81./5 -..34.77 72.+Sk: 
25% 

ROI t.J,D'I !),2D a.oi· (). 0 t;:, 0.14 ~']') <$!97 @JCJ (},f't o.o o.o o.o I 
o.or ' PENETRATION (~. 00{) O. Ol o.0031 Or 001 o. 000 II 

40% 
PB 51. ~l s.ol I~/.··/~ I C•. 2C::. -191. N l'f,2(Cl - 5'/.08 /8.3~ -3~. 6!3 (c,~l. 9 z -z7. s z. 67CJ.IP5 

ROI 0.11 -:. tj (),r (l<o8 o.z~ c;LD55 G, IS t! . (.) Z, 0. 1'5 @"?'; o.o @'1'1 o.o 
PENETRP.TION 0.{';(' b' o.oll 0.('0 o.oo 0. OC>/3 O.ODC>I"f 

PB .'".';'!; .• "/'/ (n. ()I /0~·31 '/, (·/) -(L/3.3~ /0 .... 10 ~~.fz.a·l ,r-,.51· -1?.5. I (.a J.t!. to'} -20. 'iS'~ '-f3i. ?'/ 
55~~ 

ROI O.Z'l (~' 1'1· Q,Z"-J . o.~o <iP.CJCJ 0. /(c a. "l. 'I 0·/IZ 0 ,() '& o.os (].1'5 o.o 
PENETRATION ( '· () .. :1.·'-. o .. OICJ o. oocn'·l a. or o.oo Q. DoOZ. 

70~-~ 
PB ;.? t>, 'OS l./,tOS '}() .'zS '1 /:i./3 - ?5 . .'5"} r-;. J3 ~.2J5.5~/- lf,(o'J -1~.~n ~-c.'-1-0 ~.ttl Z..'6CJ.'02 

11.01 (0• 2~ 0, 3to o .. :: I ') 'i·l {. '? :) u. liS o.so a. l(n o.r:?.G:.~ o. Iii:.. 0.2~1 Vo. o~~ o. 20 

PENETRATION . ·;, , I tl. I r. u. (• ·-:j I 0<003 O.L•OD2~ o.oo I o.c:o 

( -1"~·"' ;, ~ "'\'·· 

D ) ( ', ____ ... _,. 



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 Potential, Substitution, and Penetration as a 
Function of Economics 

I. INPUT DATA 

'DATA FOR MARKET PENETRATION 

• LBL B I 

STO 23 

INT STO 22 

(RCL 23 INV - INT. 

. • 1 000 - RCL 22) 

STO 23 

R/S 

• LBL c I 

STO 24 

R/S 

t LBL D' 

STO 25 

R/S 

• LBL E I 

STO 29 

STO 15 

R/S 

'INPUT YEARS TO RUN, FORMAT: 

I 1 981 • 1 991 

'1981. 

I • 1 991 ° 1 000 - 1 981 : 1 0 

'1 0 

'INNOVATIVE INDEX 

'REQUIRED ROI 

'INPUT INITIAL PENETRATION 

STORE FOR FIRST YEAR RETAIN 

ORIGINAL VALUE 

Arthur D Little, Inc 



'DATA FOR ECONOMIC ANALYSIS 

t LBL A 

STO 11 

R/S 

t LBL B 

STO 12 

R/S 

t LBL C 

STO 13 

R/S 

t LBL D 

STO 14 

R/S 

II. ECONOMIC ANALYSIS 

t CBL E 

2ND - RAD 

IF FLG 02 II EXC" 

STF 02 

'FIRST, PRINT All INPUTS 

45 17 13 35 2-0P-04 

(RCL 22 2-0P-06 

+ RCL 23) 2-0P-06 

{00 00 00 24 24 2-0P-04 

I 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 

I "YEAR" 

'FIRST YEAR, PRINT 

'LAST YEAR, PRINT 

'INITIAL INVESTMENT 

Arthur D Little, Inc 



RCL 24 2-0P-06} 

35 35 32 24 2-0P-04 

RCL 25 2-0P-06 

24 36 41 ·14 2-0P-04 

RCL 15 2-0P-06 

00 00 37 15 2-0P-04 

RCL 11 2-0P-06 

00 62 63 54 2-0P~04 

RCL 12 2-0P-06 

00 17 20 36. 2-0P-04 

RCL 13 2-0P-06 

00 24 31 42 2-0P-04 

RCL 14 

R/S 

• LBL I EXC I 

2-0P-06 

.009 PGM 08 A 

1 PGM 08 B 

.05 PGM 08 C 

. 001 PGM 08 D 

'CALCULATE PAYBACK 

((1 - RCL 11) + (RCL 13 

· RCL 12 + RCL 14 - .04)) 

I PRINT "II" 

I "RROI" 

'PRINT 

'"I SUB" 

'PRINT INITIAL SUBSTITUTION 

I "TC" 

'PRINT TAX CREDIT 

'":./e" 

'PRINT$ PER UNIT OF ENERGY 

I "E - S" 

'PRINT ENERGY SAVINGS 

'"INV" 

'PRINT INVESTMENT 

'STOP: OPERATOR EXAMINE 

'IF INPUTS OK, HIT E, ARRIVE HERE 

'INPUTS TO SEARCH PROGRAM: 

'A, B: ROOTS FROM .009 to 1. 

'C 

I D . 

SAMPLING INCREMENT 

ACCURACY. POSSIBLE 

INSTABILITIES 

'IF A OR C CHANGED. 

Arthur D Little, Inc 



IFF 03 II LNX II • 

STO 16 

STO 26 

SBR TAN 1/X PRO 29 

GTO PGM 

'SECOND TIME PAYBACK CALCULATED 

• ·LBL 11 LNX 11 

(CE - RCL 16) STO 18 

'CALCULATE RETURN ON INVESTMENT 

• LBL II PGM 11 

PGM 08 E 

IFF 03 11 P/R 11 

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 !N PAYBACK IN 18 

'EXECUTE SEARCH PROGRAM: FINDS 

ROOTS TO FUNCTION OF LABEL 

A1
: ;(A 1

) = 0 AT THESE ROOTS 

. 'RETURN FROM 08 WITH ROOT IN 

DISPLAY. IF SECOND TIME THRU, 

GO TO 11 P/R 11
• 

'OTHERWISE, STORE ROI FOR 1981 

IN 17 AND 27 (27 FOR FIRST 

YEAR PRINT) 

Arthur D Little, Inc 



1 . 11 SBR I NT PRO 12 

1 .08 SBR INT PRO 14 

STF 03 E 

1 FUNCTION DESCRIBING NPV 

AS F (DISCOUNT RATE) 

• LBL A1 

STO 10 

((((.0432.;. (RCL 10- .08)) 

• ( 1- 1 . 08 + 1 + RCL 1 0)) 

yx 20) 

+ 2- 2 • RCL.11 .;. (1 + RCL 

10) - .25 + RCL 10 1/X 

+ ( ( 1 = ( ( 1 + RCL 1 0) YX 7 
., 

+ 1 - 1 ) ) + ( RCL 1 0 X'- • 

28))) 

((1.11.;. RCL 10- ,11 )) • 

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

Yx 20))) 

RTN 

1 AND ALLOW VALUE OF ENERGY TO 

GROW EXPONENTIALLY FOR THE 

NUMBER OF YEARS OF ANALYSIS, 

1 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 

1 NUMERATOR 

•oiVIDED BY 

1 0ENOMINATOR 

1 MUST EQUAL ANNUAL VALUE. 

•END OF NPV 

Arthur D Little, Inc 



III. MARKET PENETRATION ESTIMATION 

•cLEAN UP ECONOMICS, PRINT 

FIRST YEAR 

• LBL II P/R 11 

(CE- RCL 17) STO 19 

0 STO 20 

2 - FIX 4 

GTO SBR 

1 FIND PAYBACK AND ROI FOR 

THIS YEAR 

• LBL 11
1T

11 

RCL 23 X + T RCL 20 

1 SUM 20 

(RCL 16 + RCL 23 1/X 

• RCL 18 • RCL 20) 

STO 26 

(RCL 17 + RCL 23 1/X 

• RCL 19 • RCL 20) 

1ARRlVE HERE WITH ROI & END OF 

· ANALYSIS PERIQD IN DISPLAY 

•sTORE CHANGE IN ROI· in 19 

1 INITIALIZE YEAR COUNTING 

REGISTER 

FOR LATER ARCTAN FUNCTION. 

PRINT ONLY 4 DIGITS 

1 GO TO THE PRINTING FUNCTION 

IN THE 11 PRT" SUBROUTINE TO 

. PRINT FIRST YEAR 

•Is YEAR JUST DONE (20) ~ 

LAST YEAR FOR ANALYSIS? IF 

SO, GAME OVER: GO TO 11 ADVii 

•oTHERWISE, INCREMENT YEAR 

1 FIND PB OF YEAR IN 20: 

PB1 981 + t.PB ( 1 991 - 1 981 ) • t. YRS 
(1991- 1981) 

STORE in 26 

1 FIND ROI OF YEAR IN 20: 

ROI 1981 +tiROI(1991 -1981) • t.YRS 
( 1 991 - 1 981 ) 

Arthur D Little, Inc 



STO 27 

X:T 

RCL 25 

INV - X 2' R? 11 COS 11 

GTO II PRT" 

'CALCULATE THIS YEARS 

SUBSTITUTION 

1 LBL 11 COS 11 

(RCL 27 ··.53 ~ RCL 

25 + RCL 24) 

INV LNX STO 21 

(RCL 29 • RCL 21 

~ (1 + RCL 29 •(RCL 21 

- 1 ) ) ) 

STO 29 

'PRINT RESULTS 

• LBL II PRT 11 

'STORE. IN 27 

'PUT THIS YEARS ROI IN T REGISTER 

FOR TEST 

'RECALL REQUIRED ROI 

'IS REQUIRED ROI ~ ROI, THIS YEAR? 

IF SO, GO TO ''COS 11
• OTHERWISE, 

GO TO PRINT WITHOUT CHANGING 

SUBSTITUTION 

1 CALCULATE 11 P11
: (.53 • ROI/ 

ROIREQUIRED + INNOVATIVE INDEX) 

'EXP (P), STORE IN 21 

'FIND THIS YEARS SUBSTITUTION 

FROM INCREMENTAL FORMULA: 

F(i) = F (i-1) · EXP (p)_ _ 
1-F(i-1 )+F(i-1 )·EXP(P) 

'STORE FOR PRINT SUBPROGRAM 

'ARRIVE FOLLOWING PROCESSING OF 

11 COS 11 OR BECAUSE ROI THIS YEAR 

IS LESS THAN REQUIRED ROI, AND 

SUBSTITUTION UNCHANGED 

Arthur D Little. inc 



IFF 01 SBR 

RCL 23 X:T RCL 20 

2 - X ~ T? "SBR" 

GTO 1r 

1 LBL "SBR" 

ADV 

45 17 13 35 2-0P-04 

'IF FLAG 01 IS SET, PRINT ALL 

YEARS. OTHERWISE, TEST: 

'IS PRESENT YEAR GREATER THAN OR 

EQUAL TO LAST YEAR? IF SO, 

PRINT RESULTS 

'OTHERWISE, GO CALCULATE NEXT 

YEAR. 

'THE ACTUAL PRINTING FUNCTION 

'MORE PAPER 

I "YEAR" 

(RCL 22 t RCL 20) 2-0P-06 'PRINT THIS YEAR 

00 00 33 14 2-0P-04 "'PB" 

RCL 26 2-0P-06 

00 33 32 37 2-0P-04 

RCL 26 SBR TAN STO 28 

2-0P-06 

00 35 32 24 2-0P-04 

RCL 27 2-0P-06 

00 36 41 14 2-0P-04 

RCL 29 

00 33 17 31 2-0P-04 

(RCL 29 • RCL 28) 

2-0P-06 

'PRINT PAYBACK OF THIS YEAR 

I "POT" 

'TAKE PAYBACK OF THIS YEAR AND 

GO TO SUBROUTINE 'TANGENT' TO 

CALCULATE MARKET POTENTIAL. 

STORE THE RESULT 

'AND PRINT IT 

'"ROI" 

'PRINT ROI OF THIS YEAR 

'"SUB" 

'PRINT SUBSTITUTION OF THIS YEAR 

'"PEN" 

'PRINT PENETRATION OF THIS YEAR 

Arthur D Little, Inc 



GTO rr 

IV. ALL YEAR•s RESULTS PRINTED 

ADV ADV 

RCL 15 STO 29 

INV STF 03 

1.11 SBR INT 1/X PRO 12 

1.08 SBR INT 1/X PRO 14 

V; SUBPROGRAM TO CALCULATE POTENTIAL 

• LBL 11 TAW' 

((( CE- 5) INV TAN 

+ rr) ± +.5) 

RTN 

. VI. SUBPROGRAM TO CALCULATE 

~YPONENTIAL INCREASE 

• LBL II I NT 11 

(CE YX RCL 23) 

RTN 

1 RETURN TO 11 rr 11 TO CALCULATE 

NEXT YEARS RESULTS 

1 SPACE BETWEEN RUNS 

1 RE-INITIALIZE PENETRATION 

·RESTORE •rwiCE THRu• 

FLAG 

1 ALL DONE. AWAIT NEW COMMANDS 

1 ARRIVE WITH PAYBACK IN DISPLAY 

• AN 11 S11 SHAPED FUNCTION WHICH 

PREDICTS 50% ACCEPTANCE OF A 

5 YEAR PAYBACK, 80% ACCEPTANCE 

OF A 3 YEAR PAYBACK, 15% OF A 

7 YEAR PAYBACK, 6% OF A 10 YEAR 

PAYBACK . 

Arthur D Little, Inc 



STORAGE REGISTERS - MARKET PENETRATION PROGRAM 

1 - 1 0 

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, 1 981 

MAXIMUM ROI OF 1981 

6 IN PAYBACK FROM 1981 

6 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 • 1 991 

PRESS: 2ND - B 1 

B. INNOVATIVE INDEX: 

EXAMPLE: 0.0 

ENTER: 0 

PRESS: 2ND ..: c 1 

c. REQUIRED ROI: 

EXAMPLE: 25% 

ENTER: .25 

PRESS: 2ND - 01 

D. INITIAL PENETRATION: 

EXAMPLE: . 01 

ENTER: . 01 

PRESS: 2ND - E1 

E. TAX CREDIT 

EXAMPLE: 25% 

ENTER: .25 

PRESS: A 

Arthur D Little. Inc. 



II. 

F. VALUE OF ENERGY SAVED 

EXAMPLE: $6.50/MILLION BTU; $.05/KWH 

ENTER: 6. 50 

PRESS: B B 

.05 

NOTE - THIS MUST BE RE-INPUT WITH EACH RUN 

G. AMOUNT OF ENERGY SAVED 

EXAMPLE: 4980 MILLION BTU 10000 KWH 

ENTER: 4980 1 0000 

PRESS: C C 

H. INVESTMENT IN DEVICE 

EXAMPLE: $261000 

ENTER: 261 000 

PRESS: D 

NOTE - THIS MUST BE RE-INPUT WITH EACH RUN 

PRINT CONTROL 

A. 

B. 

C. 

FOR FULL PRINT 

WHILE THE CALCULATOR IS NOT PROCESSING, 

PRESS: 2ND - ST FLG (THE RST BUTTON) - 1. 

TO.END FULL PRINT 

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

TO PRINT CURRENT DATA 

t IF YOU HAVEN'T RECEIVED CURRENT DATA FOLLOWING A 

RUN, PRESS 'E' 

Arthur D Little, Inc 



t IF YOU HAVE ALREADY SEEN DATA ONCE, PRESSING 1 E1 

WILL CAUSE PROGRAM TO CONTINUE. SO, PRESS 

I E1
• PRESSING 11 INV - 2ND - ST FLG - 211 

CAN NEVER. CAUSE A PROBELM; WHEN IN DOUBT, PRESS IT. 

III. PROCESSING 

A. TO CAUSE EXECUTION OF PROGRAM 

e PRESS 1 E1 

- CURRENT DATA ~HLL PRINT 

- IF ERRORS, CORRECT BY RE-INPUTTING 

- IF OK, PRESS E AGAIN 

- TO REVIEW ERROR CORRECTION, PRESS 

11 INV- 2ND- ST FLG- 2- E. 11 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 

Arthur D Little, Inc 



D = 1 ,250,000 

A,C = VARY 

25 RUNS 

- EVACUATED TUBES 

B = 6.5 

D = 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. 

Arthur D Little, Inc 



Test of Economic Model 

Using: 

1) M (R) = Csll = OMPI + (CRF(R,N)/(1-T)·(l-(TC/(l+R)) - T·DEP) 

Where= 

OMPI = CRF (R,N) ·((l+g)/(R-g)) · (1-((l+g)/(l+R))N) ·QMPI 0 

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 simpliffcations are made 
possible by the following assumptions. 

f: · 'fraction financ~d' = 0 

M(tc): No component replacement 

S: Salvage value is 0 

3) M(R) L LF (R) --Pfo · E/I = 0 

Solve for R. 

EXAMPLES 

T = .5 gl = .11 Dr~PI 0 = .04 DP = 7 

g :: .08 Tc = .2 N = 20 I = 261000 

Es= 4980 Pfo =6.5 q = .11 

R = . 1805 'From ADL Program 

Arthur D Little, Inc 



Test: 

Test: 

CRF (R,N) = .18728 

OMPI 

DEP 

= .06692 

= .63195 

M {R) 

LF {R) 

M (R}/LF (R} - Pfo · Es/1 = .000335 

TC = .4 R 

CRF = .226738 OMPI 

DEP = .57877 M (R) 

LF (R) =1.91069 Pfo · 

M {R)/LF (R) - Pfo · E
5
/I = ~.0000826 

= .25967 

=2.08813 

= .22267 

= .062915 

= .23680 

E /I = s . 12402 

'CRF (R,7) + .262734 

'Close to 0 

'Close to 0 

Arthur D Little, Inc 



V
)
 

~
 

LLI 
u 

LLI 
:::t: 

X
 

V
)
 

- C
l 

<
t 

::z 
!;j: 

LLI 
a.. 

C
l 

a.. 
<

t 
LLI 

!;j: 
t;; 



AVERAGE $/KWH ~ m_1)~ I 
ENERGY USE DATA 

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

("Ji'}J ?l)ll~ 
- . 

-rv\~7' - I 
{.(()'f I 

1 or~ 7? 3?~·'J.) I )C, ,J9 ) t/ 59, 351.~ 

-. 

ENERGY RESOURCE DATA 
·- . -· --· • 040-

CLASS l 2 3 4 5 6 7 
0 0 4o0 < - -.. -~ .. ·-· ··-···· -- -

TOTAL 
--3/ SOLAR .. 6CJ 

.. ---·-··· . -· 
DIRECT 

~ q_r .. s-s-SOLAR 
-·· -- -

WIND • 0"'2- ~ 102. .roe:, • 3:t5"" ~o4(, 

MARKET PENETRATION 

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

. -
-··· . . -

. . 

10% 

25% 
·---

40% 

55% 
··- . -- --

77% 

-



AVERAGE $/KWH _....;.."'..;::;..O__;~_,;;.b_LG....-__ I 
"ENERGY USE DATA 

- . - . -

·_··r I . I 
70 - 140°F 140 - l60°F 160 - 212°F 212 - 400°F ELECTRICITY ., . -

-· 

/JI/~;" ;ollf). S.0 .3 3jrJ.g2 9~9 5'd· 111'7"3, 3 
- -- - - ... - .. - ---

-------

ENERGY RESOURCE DATA 
.. . . 

CLASS 1 2 3 4 5 6 7 -... . 
- -- --- ,. -

TOTAL 
\,aD SOLAR 

DIRECT -\~ "rs-SOLAR - .. 

WIND -~ .S~/ ,3'13 
... 

MARKET PENETRATION 
---. ... 

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

. ·-··--. 

10% 
-

25% 
··-·- -

40% 
.. ------ .. -

55% 

... 

77% 
. ·-



STATE.~~~ AVERAGE $/KWH .. 04~":) I 
ENERGY USE DATA 

. I I I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY -- ~-- . ·-·-- ----------- ·-. .. ---- . -

j__ ){gg,)~ 7-Lf /~G, 1 o ,~0 1~313~ ~~~g-1 3 
... .. 

ENERGY RESOURCE DATA 
·-- --. 

CLASS 1 2 3 4 5 6 7 
--·- ... ·····-. . - -- ··- --

TOTAL 
SOLAR 0 ~Co .-a.:~ 

. ~ 

DIRECT 
71 41a~ SOLAR . 

n•••• .. -----
' 

WIND 
·'"~ .~"1-s I d.f,:l.. ·0~~ 'Q?t3 

.. - ... _ 

. .. .. 

t4ARKET PENETRATION 
.. -------

----

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

~ .. - ... 

10% 
-. ··--· .. . .... -

25% 
··-- -~--- ·-

40% 
··-·-· --- -·· .. -- ... 

55% 

77% 
---- ·-- -· --- ... 



·· .. n··--rz 

l J ~TATE . #)?y?£ 
7 

AVERAGE $/KWH o oa3 ~ 

ENERGY USE DATA 

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

" 

75 ). 0~ +r~~~9tt? /316, ~~ ~~6~/ ~ dBOtS-:'l 

.. . - --- .. - --

ENERGY RESOURCE DATA 
- ---

CLASS 1 2 3 4 5 6 7 
-·· . -· --· 

TOTAL 
;70 SOLAR 

"' :?o .. ·-

DIRECT 
,/~ ; ~~ .. //' SOLAR 

-. ··- ~- -- -· .... ·-· ·- --.- .. 

WIND .. l~s .(~s- .o1s . s-c,4 .og$ 
. - ·-- . - ... 

-- --

MARKET PENETRATION 

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

10% 
--- -

25% 

40% 

55% 

77% 



AVERAGE $/KWH • 04St 

.. .. 
-

ENERGY USE DATA . ~~ . .._.,_." ..... ' --- -
·-~-

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

98t.~~ 1517,09 J /?3,if c 0/9;2 1 c:;=J g s . ;;;__ 
--

ENERGY RESOURCE DATA 

CLASS 1 2 3. 4 5 6 7 

TOTAL 
SOLAR .9g .. o~ 
DIRECT 

/.CO SOLAR 
. ~ -- -- ---

-----· 

WIND .. :s"?g .~~5 .,~~ ,o\4 
.. 

--
. -- - .. 

MARKET PENETRATION 
- - ----

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

-- _ __.._ 

10% 
-

25% 
-------- --·- ---- ---

40% 
, 

55% 
.. --- --

77% 
-. ·------- ... 

--



STATE p{~-L AVERAGE $/KWH -...:..'"....:::;0_4:.-.,_0 ___ _ I 
- -· ·-· ---

ENERGY USE -DATA 
--- - ----

_ I I _ I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY - -· ... 

~. J7 
_... 

/6d--\ ~ ~ 
-

I y I 13 ";)739, '151.~ 
--

-

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 .. " --- - -- -

TOTAL 
SOLAR /.CfD 

. - - -~- --

DIRECT / 

SOLAR ,(t:!Z? 
.. ~. . 

.. 

WIND 
- cP'- " ·534 

--······--

MARKET PENETRATION 
--

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

.. -- ---

10% 
.. ··-- -- --

25% 
- .. --- . 

40% 
- --

55% 
. -- -- ·-- -
·- - ----------· -

77% 
----



STATE t/i,! AVERAGE $/KWH 9 OLf(o J- I 
ENERGY USE DATA 

. I I . _ I 
70 - 140°F 140 - l60°F 160 - 212°F 212 - 400°F 

- ··~· 
ELECTRICITY 

.. 

5"511 s-o /.66 ~7~3f 3&7f. 1~5~.~ I .. . ·-
-·---

- -
-· . 

ENERGY RESOURCE DATA 
----

CLASS 1 2 3 4 5 6 7 
-TOTAL 

SOLAR I 3~ ,at> ,-~~ 
DIRECT 

-iJ.~ ~ 72-SOLAR ,oz. 
WIND , r~OJ ,o~:s . I~S \ ll ~ I <; "2...8 

., -·· - ··-

.. .. . . . 

MARKET PENETRATION 
-

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

···---- ... --

10% 
.. 

·-·-

25% 
.... - -

--- -· 

40% 

55% 

77% 
- --- ·-

... 



:: AVERAGE $/KWH _....:;.. .. _0_40_5_· __ _ ] 
ENERGY USE DATA 

.. .. ·~ --~ ~ .. ·'"·-· 

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

-
/<? 3 :J.SCf P) Q r-'7;2 0 l c::< ::7'-- I I I 

dli 9 7' I~ I / 
• "-"' I I 

/g'::?::/g g: . - / : \ .. ~g3q./ 
.. --

- -.---

--

ENERGY RESOURCE DATA -
--·--

CLASS 1 2 3 4• 5 6 7 
TOTAL 
SOLAR -07 ~57 ;s-~ 

DIRECT / ~-3 .. ~6 .. ~~ ,0~ SOLAR 

WIND .4'1 -~~~ I[$"'"'~ .o~s- ,Q({e, 

·-·- .. 

MARKET PENETRATION 
·-·-· 

" 

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

l 0% . 
. ... ·-. 

-

25% 
----

40% 

55% 
.... 

.. 

77% ' 



AVERAGE $/KWH • 04;J..0 

-- ···-· ··----
--~ -----·-

ENERGY USE DATA 
---·. 

I I I 
7-0 - 140°F 140 - 160°F 160 - 2l2°F 212 - 400°F ELECTRICITY .. - - --- .. -- -- - -. ·-

-
;·LJ 7 g / fod. 7 ~/?b. 172s-:9f 7:2.?/ z ~~4s 

ENERGY RESOURCE DATA 
. - . -

----- .. , 

CLASS 1 2 3 4 5 6 7 ---- - -· --
TOTAL 
SOLAR f.OO 

. -. 

DIRECT 
.%;(6 ,.?~ SOLAR 

- -- --

WIND "1Ct, .2.-0'f .os~ 

.. .. 

MARKET PENETRATION 
.. -

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

.. . - - .. - .. - -

10% 
... -- -- ... ·-

25% 
... - -----

40% 
.... 

··-·· . -- --

55% 
- -- . - -- -. 

77% 
- ·---



STATE £;7z: j)?JKJ& AVERAGE $/KWH _ __;o;..;;;;m_,_.,...3_~_._ __ I 

ENERGY USE DATA 

. I I . I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY ·-

a. ,g- 4~J,tfK J7,3Y, I ~r;'f, $5;5,.2.. 
--

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
TOTAL 
SOLAR /96 ,(/~-

DIRECT 
~s-~ .. ~$-SOLAR 

WIND . ss-1 ,~q,-

-- . -

MARKET PENETRATION 
.. 

·--. . 

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

. ~--

10% 

25% 
.. 

40% 

55% 
... .. 

77?, 



AVERAGE $/KWH -~•.:.04_..;_(70 ___ _ I 
ENERGY USE DATA 

.. '· - ~ ... ·-·-
.. 

. I I . I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY --·· 

':21./7,~'/- )3/S?.-3~ 3~r;. 5~3/3. 1G, tot. 7 
-

... . .. 

ENERGY RESOURCE DATA .. ··-- ·- ----
-· 

CLASS 1 2 3 4• 5 6 7 
-·--

TOTAL ,.-

SOLAR ,.5~ .4<6 
DIRECT , s-c; SOLAR .. ~~ 

-- -

WIND , ~s s .o4r .IOZ 

.. 

MARKET PENETRATION 
.. 

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

.. .. 

10% 
--- - ... - ... 

25% 

40% 

55% 
·- .___ 

.. 

77% 
- -- - -. 



AVERAGE $/KWH __ o 0----:l_:t.~~..;.__ __ I 
ENERGY USE. DATA 

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

--- . -

S4 .~I /¥9& ,y; 
... 

2-12.)7 337S: 1«'~ ,::2_; 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
- - - ~- -

TOTAL 
SOLAR /.CV 

-
DIRECT . 
SOLAR ,(CJZI 
.. -

WIND , r~2 I ll &' 

MARKET PENETRATION 

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

10% 
. --------

25% 
---· 

40% 
... -- -- --

55% 
-... --~- - - -- - -

77% 



AVERAGE $/KWH __ . 0"'""---5-~-~------ I 

- --- - --- - . -- .... ----- . -·· ···- --------- -

ENERGY USE DATA 

I I I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY -· - """"' 

15~5', ~. 3g~~LJI S9 t-4 9£,/ 912/c; 7~ 355~5,4> I 
» >> 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
... - . -·- __ ,._ 

TOTAL 
SOLAR 1.00 

. - ---- ·- ---

DIRECT 
SOLAR ~~ :1~ .. .. 

WIND -35':' ,d...Ot :~o 1 \34-
- . - ~- -------. 

MARKET PENETRATION 

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

---- . - ---------- -

10% 

25% 
.. -- .. ------- ---- -- ... -

40% 
-------- -- ---- - -

55% 
> > ---- ---

77% 



AVERAGE $/KWH ---"-~0_~..;;...0_3 __ _ = I 
~- .. ·-

ENERGY USE DATA 
·- . ·-

I I I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY· . ~- -· 

J.3 ~~ ,, ~9~~1 g'j :J3 3 I 0/ 33 ~t:,j, 1403 o; 
. -· 

·- -
ENERGY RESOURCE DATA 

- -

CLASS 1 2 3 4 5 6 7 

TOTAL 
/~ ~I/ SOLAR 

DIRECT ·,o/ ,C/r /d? , I/ ,C)/ SOLAR 

WIND • 7:). ... :3, 3 'oe-1-s ,d,.Q(; .4~8' 

. ·-

MARKET PENETRATION 
·-· ·-

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

- -

10% 

25% 

40% 

55% 
---- -·· 

77% 
. -



AVERAGE $/KWH ,03 -y1 I 
--- - -

ENERGY USE DATA 

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

/0 (o .J :J.. 16JI~.;)Lj I 8 3. JJ/. t;.7?9.:(, S-140 

ENERGY RESOURCE DATA 
-

CLASS 1 2 3 4 5 6 7 
TOTAL 

.. OS SOLAR o~S 
DIRECT 

. ,t:)7 / 4'/ - s-2.. SOLAR 

WIND o~IS . ~s-C7J , 1~0 .oo7 
·- --- .. 

MARKET PENETRATION 

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

- . 

10% 

25% 
. ·- ·-- -· .. 

40% 

55% 

77% 



AVERAGE $/KWH _o;.....:0::;_4~~--"3r---- 1 
ENERGY USE DATA 

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

.. 

)733.t-,s lJ7~~'''~' ~7'i,.~a l'/1 ~if~. Gl~,g.s 
. - .. 

ENERGY RESOURCE DATA 
.. 

CLASS 1 2 3 4' 5 6 7 

TOTAL 
SOLAR .C% • '?;;)_ 

-· 
DIRECT 

... /c:;:> SOLAR . '5'0 

WIND 
o ICo .(0~::4. ,(~0 ,QI~ 

. ~. ·-· .. ---· 

MARKET PENETRATION 

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

10% 

25% 

40% 

55% 

77% 



STATE.,~ AVERAGE $/KWH , 03:2 [ I 
ENERGY USE DATA 

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

.. -- ·-- -· - -- ·- -.·-

/t,~l 03 ~ SD~~7 ) '} 3-3) 1/~J~, 3~~-t 

ENERGY RESOURCE DATA 
. 

CLASS 1 . 2 3 4' 5 6 7 
-

TOTAL 
,r6 ./f SOLAR · 

DIRECT 
/,t:JZ) SOLAR 

WIND .. ~18' ''I %'2... 

MARKET PENETRATION 

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

-
10% 

---- ·- . 

25% 

40% . 
-- ~ --- -· - ... -- -·. -- --·· ----· -

55% 
.. . ·- .. - . -

77% 



:STATE tL Or4t!& AVERAGE $/KWH a~ I 
ENERGY USE DATA 

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

.. 

~J;f'/..1 /7~tJ_2,;1ol ;?c:?d. ..5 .9 7~//cP ~~l,g' 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4• 5 6 7 

TOTAL 
SOLAR • 3G:. ._r;,q, 
DIRECT 

~>/3 .r7 SOLAR 

WIND e'Bsl .04? .co~ -~ .O<t3 
-

MARKtT PENETRATION 
... 

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

10% 

25% 

40% 

55% 

-

77% 



AVERAGE $/KWH _....;...• ..;;...O_t_..;'3::;._c::J..;...__---..,. 1 
... ·--- ..... -

ENERGY USE DATA 
... 

. I I 
.. 

I 
70 - 140°F . 140 .:. 160°F 160 - 212°F 212 - 400°F ELECTRICITY 

... -
... -

/3 9~~SI I ~of'~, ~3 ~9~J.O~ ! 3 7;;/S", -=$0/c::J~ I ~ 

·-·-··-· .. -- --
ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
TOTAL 
SOLAR f.OV 

. - .. -- .. -
DIRECT ., St?' .4d SOLAR 

... - .. 

WIND ,sg~ . s II .o/3 '' ~~- .Q(o2... 
.. -----· .. 

MARKET PENETRATION 
. ·---· -

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

10% 
. -- .... ·-

. --. ... 

25% 
······---. - - .. 

40% 
-

55% 
-- --. ---- .-

77% 

---- -· ·--



A I AVERAGE $/KWH __ , O_S_t§_} __ _ 

ENERGY USE DATA 
-

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

-· .. -· ·- -·- .. . 

rr~~5'/ ).s-8' 3 .,_ 7s~7" 10 Sb, c:Jo/, 7 

ENERGY RESOURCE DATA 
~---- - - . -·- . -·---

CLASS 1 2 3 4• 5 6 7 

TOTAL 
I;;).{; SOLAR / 7~. 

DIRECT 
; ~I ... ~~-SOLAR 

WIND 
I b ILJ. .~'lc:J , Dl~ .osl 

MARKET PENETRATION 

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

10% 

25% 

40% 

55% 

77% 



>TATE ::;: kuo/ AVERAGE $/KWH .O~S 3: 
Ell .. 

I 
.. . 

ENERGY USE DATA 

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

91./9,87 l~lb g, c g -2, ';, 8'7 5d./S3. IS4~.(p I - ·-. . --

- ···-- .. 

ENERGY RESOURCE DATA 
.. 

-··---. 

CLASS 1 2 3 4 5 6 7 
- .. .. - ------ .. 

TOTAL 
'r;:r-SOLAR ,.£.1~ 

.. 
- --· 

DIRECT 
/.aD SOLAR 

--·--·- ... " 

WIND 
(J ~(c,J .6?,~ ... 

-· . -· ··-

------. 

MARKET PENETRATION 
. - . 

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

. -

, .. 
·-10% 

-- -- -

25% 
-· . -

40% 
--- . --- ... - . 

55% 
-----

77% 
-- -- - -·- -



AVERAGE $/KWH . 0 I{ 2- I 
. -I - - .£ 

- E:NtRGY USE-- DAfA 
- . -- --- ··- -- . 

I I . I 
70 - 140°F 140 - l60°F 160 - 212°F 212 - 400°F ELECTRICITY 

·- . ----. 

L/ 9, :<..s- 7?8,t;'J I~S· 91 lot./ 7l, 14/ t:SI L 3 
.. -· 

ENERGY RESOURCE DATA 
--- ---

CLASS 1 2 3 4• 5 6 7 
----

·-- -- --· -·· ----- -

TOTAL 
SOLAR /,00 

. ·- ----- --

DIRECT 
('cJZ) SOLAR 

-- ... --------- .. --- . 

WIND -a o; r"""J .qos .o/'3 .~do 
.. 

,-, . ... ... -

MARKET PENETRATION 

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

10% 
- ·--------- --... -

25% 

- --··· ----

40% 
······- -

55% -
-- ·-

---- --

77% 



: STATE -7'7~~-~~.£~-- AVERAGE $/KWH _o ....;;_0_5_4_i.:-----,--,--- I 
. -- ~ -

. -
ENERGY USE DATA 

- -

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

. -

S;<.7t/ 16 9· ¥tt 39,7i (o 9~. J33·'3 
·~ -· -

-· 

ENERGY RESOURCE DATA 
.. -

CLASS 1 2 3 4• 5 6 7 . 

TOTAL 
. 3 3 I 19 ,/cf SOLAR .?:0 

DIRECT .// ,d ,(5/ SOLAR 

WIND {)014 .o:<.b '~~ e7J . G:,O .o~l 

-·-

MARKET PENETRATION 

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

. -- ·--· ~ -

10% 
--·- -----·-

25% 
··-

40% 

55% 

77% 



STATE ~R~ • 

ENERGY USE DATA 
. --~--- .. 

.. 

. I I I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY -· --- -- ... 

~6.3t.J., )I../ '7 "/, /)' 91~3~ ;oGJo, ;;..4s-c, . .s-
-·---- ·-- -· 

ENERGY RESOURCE DATA 
··----·-···- .. ...... 

CLASS 1 2 3 4' 5 6 7 

TOTAL 
/,0 SOLAR -. 

DIRECT /rs- ,/.j SOLAR 

WIND . ~~s . (l/ 

.. ---- ... 

MARKET PENETRATION 
-

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

... - ·-. 

10% 
·---

25% 
- ----

40% 

55% 
··-

77% 
- --- . . .. 



STATE~~ AVERAGE $/KWH _ _.;;.'.....;;.O__;=&)~,j,C..( __ _ I 
. ·--~ . -· .. -

--ENERGY USE.DATA 
-~""-- - -·. 

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

-
/~/, 85'. '/a/.7Z ~;;Jt,,37 L/8'0 ~' #d/1;2. 

--· 

-···· 
-·-·· 

ENERGY RESOURCE DATA 
. --

CLASS 1 2 3 4 5 6 7 
TOTAL 

,6P- , sZ-SOLAR 
DIRECT 

~ds- '.7t? ,or SOLAR 

WIND ,06/ /2~~? ,//J , t.!.?d' . .ar1 
-·. ~--· 

-··· 

r~ARKET PENETRATION 
.... ··--- --

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

-

10% 
...... -· 

25% 
....... - .. 

40% 

55% 

77% 



STATE ~~/ 
/' . 

• AVERAGE $/KWH ------- I 
·-

ENERGY USE DATA 

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

J77JI()'g 598~·~'1 /?8fl,~'i/ J3~ 90, /09~~f 
---

-·-·-

ENERGY RESOURCE DATA 
-

.. 

CLASS 1 2 3 4' 5 6 7 
TOTAL 
SOLAR /,OV 

DIRECT 
SOLAR /,CJZJ 

WINO /12-t:f' ,?'96 /O"Z~ 

.. 

MARKET PENETRATION 

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

10% 

25% 
·--- '. 

. --

40% 

55% 
-

-· 

77% 

·-



] 
- ·- -----

- -

ENERGY USE DATA 
••••a- .. ---

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

' 

J 31; ~ 8 ~ 'i¥e, g'l ef<~'·"~ 3'/7()~1 hc/Y/s-
-· - -

- . 

-· 

ENF,RGY RESOURCE DATA 
---

CLASS 1 2 3 4 5 6 7 
TOTAL 

.. 4(p .. s4 SOLAR 
DIRECT .. ~~ .31' SOLAR 

WIND ;,o 
- ··--······ ·- . 

-

MARKET PENETRATION 

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

10% 
---- -·- -

25% 
--------

40% 

55% 

77% 
----



STAT<~ u:: AVERAGE $/KWH __ • _O_<q_S~t __ _ -· I 
ENERGY USE DATA 

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

f '17· 3'/ 'lo/~31? 3 ~~JSilo' 'leJS'~"' c?Git" 
- --- - ------- ----- - -- -

ENERGY RESOURCE DATA 
- ··------- -. .. ---

CLASS· 1 2 3 4• 5 -· 6 .7 
-. .. - - . -- - - -- -·- --

TOTAL 
SOLAR /.00 

- ------ ------

DIRECT 
,~7 ,53 SOLAR 

·······- -- --

WINO /0( 'G?<.f 1 I 'l'l \ 1/ s 

MARKET PENETRATION 
- . --··· ---

TAX SOLAR FLAT EVACUATED PARABOLIC WINO 
CREDIT PONDS PLATES TUBES TROUGHS TURBINES 

10% 
-------

25% 

40% 

55% 
.. 

... .. . 

77% 



STATE ~~a! AVERAGE $/KWH __ .;...;0~4-~-~--- A I . 
ENERGY USE DATA . ··-··-hot'". 

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

3SO~. ~S' ::<8 8-J./ I. 75 1<?7J./, '' gs'-J J to~ c?/1J7S:7 
-· 

--- ----
---

ENERGY RESOURCE DATA 
- -- --

--

CLASS 1 - 2 3 4 5 6 7 -- --. 

TOTAL 
SOLAR 1.00 
DIRECT 
SOLAR o/~- ,rs-
WIND /0/J 'C/b? , t!sr- ,or/ 

- . 

·--- - ' - ·-
. -. 

MARKET PENETRATION 
. ---···· ·--

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

.. - - -· -

10% 
-

25% 
. ----

40% 

55% 

77% 



u: 

::AVERAGE $/KWH _..;;....;" 0;;......_7__;;d...'--=f_.__ __ I 
ENERGY USE DATA 

. . . - -~ - . 

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

I fS, 7g ~14/ /, 7 'i Jt/-83.'/4/ 3359~ 7C:,Q4· (p 
-· . 

·-

ENERGY RESOURCE DATA 
- -- 4- • -

CLASS 1 . 2 3 4 5 6 7 .. 

· TOTAL 
/.00 SOLAR 

. - .. - --
DIRECT 

A'OZ7 SOLAR 
.. ... 

WIND Q4&;, ,;.~ ,i% .1r4 

-· , ___ ..... . . . --

MARKET PENETRATION 

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

----·------

10% 
-- -- -· . - -- - . ~ . - ~ -- - - --- . - .. 

25% 
. 

.. . 

40% 

55% 

77% 



STATE-~ AVERAGE $/KWH • 0540( ] 
. -

- -- ~· 

ENERGY USE D'ATA 

. I I I 
140 - 160°F 70 - 140°F 160 - 212°F 212 - 400°F ELECTRICITY . - ·- -

~d I. 9 :;;. 77t·;). & 11'/3. '8~ {J 3 '11 9 • 6/43, ~ 
. -. -

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
TOTAL 
SOLAR .. 'l:S .&../ 
DIRECT 

/~ SOLAR 

WIND ,QLr7 I 4-~~- .o8'1 ,00~ 
" 

MARKET PENETRATION 

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

··--- -·· ---
" 

10% 

25% 
---

40% 

55% 

77% 



: STATE ,c;1/4(/V.G AVERAGE $/KWH .0 534 I 
···----

ENERGY USE DATA ---.... -·-·· ·---- . -

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

I. J tp ~ () LJ 8 ~s" 3 I 9, ~9 'IS'"I./33 I 
v~o&,/\.. 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
TOTAL /,@ SOLAR 
DIRECT 

{c:JV SOLAR 

WIND c;PJCJ . 301 ' 
. o'f2. .ox- .LJbS 

. ·-··-

MARKET PENETRATION 

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

----
- ---

10% 

25% 
-- .. 

40% 

55% 

----

77% 
-



:STATE ~v444 AVERAGE $/KWH .. 0~~1 I 
~-- . -

~--·· 

ENERGY USt DATA 
• - 0 .,. .. _ -

-· --- -

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

¥~7, ~8' IS9otj, '-1 g 89s; ~y Jt./LJ S..J'f, 0< 1/lfrt.~ 
~~- -

--

ENERGY RESOURCE DATA 
-- ···- .... 

CLASS 1 2 3 4" 5 6 . 7 

TOTAL 
SOLAR ~:13 ,07 
DIRECT .44 .. sc SOLAR 

WIND ~~s-3 .o'-f<J ,(X)""?.. 
--· 

MARKET PENETRATION 
-----

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

--- - --

10% 

25% 

40% 

55% 

77% 



61 

] AVERAGE $/KWH _Q_0_3_~_D __ _ 

ENERGY USE DATA 
... -- ---- - - - -· ...... -- - .. 

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

···-· 

C;~9~'1 'I ;1. ~~~ 7 Jr9~.CJ ~5'33.5: ~/dbtfl~ 
. 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4• 5 6 7 
---· ...... . .. 

TOTAL 
SOLAR (.CCJ 

--- - -··-- .. -

DIRECT 
-~7 SOLAR -CY3 ... -·-· . --- -· .... -. ·---·-- . .. 

----

WIND 
I 'l~ ' 1 8" I ,0~~ 

. 

.. - .... --·---- -

MARKET PENETRATION . 
TAX SOLAR FLAT EVACUATED PARABOLIC WIND 

CREDIT PONDS PLATES TUBES TROUGHS TURBINES 
... 

10% 

25% 
- ··-·· ·- ·--. - .. 

40% 
/ 

.. --· . . .. 

55% 

77% 



AVERAGE $/KWH ...:..•.~....o:::D4~i:..,._3_· ___ : I 
ENERGY USE DATA 

- -... 

. I I I 
70 ... 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY .. ·- - ··-· 

79/,~~ 358?,S 931· 98' ~S7s-g, ~03cfa OJ 

ENERGY RESOURCE DATA 
. -· 

CLASS 1 2 3 4' 5 6 7 
··-·-- ..... ---

... -

TOTAL 
SOLAR .-s-<7 ---~/ 
DIRECT 

,bO .. c;o SOLAR .. /c; 
... 

WIND ,II~ .~~~ . s~g .co'-/ 
-------· -------

MARKET PENETRATION 

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

10% 
. -

25% 
. -··· .. ····- ... -

40% 
- . ------· .. .. - ·-

55% 
··- -

7nG 
- -----



STAT~ ___ ==:::; AVERAGE $/KWH ~ 04 S 3 ] 
---·-· ·-

ENERGY USE DATA 
... , •.. ·····-···- -- ... 

. I _I . I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY 

.... 

'-13 9d, 3/ j~ 'J I• 9 )if/~ ,7'J 3 00 0 3 .. 6[571 if 
____ .:_ - --

ENERGY RESOURCE DATA .. -- --- ·- ---

' 
C~ASS 1 2 3 4 5 6 7 

-- -- ·-. 
···-· 

TOTAL .. ~z . -~5 SOLAR 
- --· 

DIRECT 
/t:'P SOLAR 

WINO I I~ , s-s-8' 
I ~0::2.. 

····-- ·-

... 

MARKET PENETRATION 
----· 

' 

TAX SOLAR FLAT EVACUATED PARABOLIC WINO 
CREDIT PONDS PLATES TUBES TROUGHS TURBINES 

10% 
-·-·-

25% 
- -·-·· ·- .... ----- -

40% 
---- - ---· 

55% 

77% 



AVERA~E $/KWH _ .. _0_4_3_~----- I 
ENERGY USE-DATA 

. _,_ __..,or ... ~ 
- --- --

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

-
~3711 8~ 1~¥75; s~ J7E6,G if(, ~rg~ ~s& s:<, ~ 

-- -

ENERGY RESOURCE DATA 
--- - -

-

CLASS 1 2 3 4• 5 6 7 
TOTAL . ss-SOLAR ,(os-
DIRECT 
SOLAR fia:::;; 

WIND I d.';;./ .. '7')3 
-. 

---- ·-

--

MARKET PENETRATION 

TAX SOLAR FLAT EVACUATED 
.. 

PARABOLIC WIND 
CREDIT PONDS PLATES TUBES TROUGHS TURBINES 

/ 

10% 

25% 
. ··--·-- ... 

40% 

55% 

77% 



AVERAGE $/KWH _ __;_• 0;..._,;;:;~;...__--· __ I 
---

ENERGY USE,DAT~ 
. -- .. 

. I I I 
70 - 140°F 140 - 1 60°F 160 - 212°F 212 - 400°F ELECTRICITY 

S/~9.9;; 1~5'.3' ·I.Jg '12..2. z I ~ Ia Z I I o, 3CX0£'0. ( 
-~ ..... -

---· 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4" 5 6 7 
TOTAL 

,OCR SOLAR ~C?J~ 
DIRECT 

-~r .. O:A SOLAR· 

WIND . tis ,'g'f:) 

--- .... -

MARKET PENETRATION 
-- -- .. 

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

- . --· 

l 0% 

25% 
-·- ---·-

40% 

55% -

77% 



:STATE ~· I AVERAGE $/KWH __ ,_0_~_0_~--- : I 
-· 

-ENERGY USE DATA 
. -

. I I . I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY ·--·- ---

/.5~ 9/7,51:, )'Hd.&t'1d /33o7, 44SO, L 
.. ---

ENERGY RESOURCE DATA 
... 

CLASS 1 2 3 4• 5 6 7 
TOTAL 

. 9fo ,OZf SOLAR 
DIRECT 

I/? /s-r .. /" -/0 SOLAR 

WIND 
Q l'l ,d..f,<-l \ l~s- ' l <?)G:, ,14~ I o.;(r 

--- -

-----

MARKET PENETRATION 

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

. -

10% 
... -·--· -- . 

25% 
- - - .. 

40% 

55% 

77% 
.. -

- . 



AVERAGE $/KWH __ .. _0_5_0_<=)~--

ENERGY USE DATA 
... .. . - . 

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

-- ~ . .. 

S3 3, te,().., /.:??3~.";;8 9J~~I ? ~' 7S', I LJ-1..)02.. s; 
' - ···-

.. - .. --

ENERGY RESOURCE DATA 
.. 

CLA~S 1 2 3 4• 5 6 7 
TOTAL 
SOLAR .£9 (p I~·'+ 
DIRECT 

,g~ lib/ SOLAR 
······-- ----

-----

WIND ,~0 I jOI 1 00f5' 
. - -- ~ .. 

- ., .. 

MARKET PENETRATION 

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

---- -----

10% 
-

------

25% 
·- . - . 

40% 

55% 
.. 

77% 
------ . -~ -~ 



:STATE .;;Jwivfi AVERAGE $/KWH __ . O_S_3--+-y __ _ 1 
--

ENERGY USE DATA - '- . -· 

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

Joty, ~7. Lf9s-~. ~ :J. o?~ gf.31 lj-_9~~d," ~q)/.7 

. - ·--

ENERGY RESOURCE DATA 
.. 

CLASS 1 2 3 4 5 6 7 

TOTAL 
I ~I SOLAR .4~ 

-DIRECT 
SOLAR /,c;z? 

WIND od,. 'l ~ ,(_{(~ . sC(; 

- --· --· 

MARKET PENETRATION 
·- - -----

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

-- -· 

10% 

25% 
·-

~'" -

40% 
( 

• 
55% 

77% 
-----



:STATE PWR!k AVERAGE $/KWH _.....;Q;...;:o:;....S..=......=C:,~~"---- I 
ENERGY USE DATA 

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

t:Rs-6. JS'/S: 7t -2o, ~~ 92'13, ~sF":s. r 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4 5 6 7 
TOTAL 
SOLAR J~CO 

DIRECT 
1.00 SOLAR 

WIND .r3"3 • ({c. I 
I 

- -

MARKET PENETRATION 
- .. 

--·-
TAX SOLAR FLAT EVACUATED PARABOLIC WIND 

CRCDIT PONDS PLATES ·ruBES TROUGHS TURBINES 
··- -

10% 

25% 
-

40% 

55% 

-· 

77% 



STATE AVERAGE $/KWH -"""""·-=0_"]...........,__1 _3'----- I 
--

·---

ENERGY,_ USE DATA 

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

~?3,;).3 <j()s-7. ~a 3~ o"1;- ;5~J'f, s ~55,'-/ 
-- -

- ·--

··---

ENERGY RESOURCE DATA .. . . --
--

-
CLASS 1 2 3' 4 5 6 7 
TOTAL 

/. (}[) SOLAR 
DIRECT 
SOLAR /CO 

WIND • S4g .t3~ ."?.lb 

---- ·---

MARKET PENETRATION 
. ··--

- ....... 

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

-- --
- . -

10% 

25% 

40% 

55% 
- --

----- -

77% 
-



- -w ---

AVERAGE $/KWH , 04(i..-., 1 
·---

ENE~_GY USE DATA 
"- - --- --

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

-.. 

3~ ~'I· J ;,s-9, -'!~ 5'~~ ,Sf /~,./~, 31~1~r 
- - --

--- . 

-· -

ENERGY RESOURCE DATA -- . -· 

CLASS · 1 2 3 4 5 6 7 

TOTAL .s-o .dO SOLAR .· ... o/ ,(;)9 

DIRECT .0?" SOLAR '~C)... 

WIND .o4 2.- . ~4b .oe,s- . ol) .0/2.. ,~0?-

--···--
---·· 

MARKET PENETRATION 
·- ·--

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

... -- ... 

10% 
- ---- . 

--·---·. 

25% 
---- - ----------

40% 
·--

55% 
--· 

--···· ----

77% 
. -



:.S~--~-~Eiiii?liii-.?t_.z.§.~.~.# ______ iiiiii~-A•V•ER•A•GE-$/•K•WH .. - .-........ •0=-.-&~~;;.i ...... _--;_--;_-;_-;_; __ .. 1 
··- .. 

--
ENERGY USE DATA 
-. --

--
I I . I . 

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

.. 

t( 3G,f, iS I" 773 I /f 8' ~J.~/. a7 /0 0/991 3/ 3'74·s-
. -·· ...• -·-

... ---- --

ENERGY RESOURCE DATA 
-· 

CLASS 1 2 3 4 5 6 7 .. -

TOTAL 
~sr --~6 .. /0 SOLAR I ;;<b 

DIRECT 
~0~ .53 ,_Jj .. o~ SOLAR 

WIND .tOL- . S.$4 . 4r'G .01.-1 .Ob~ ,02? 

MARKET PENETRATION 

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

10% 
. . ~ . .. 

25% 
~.- .. 

40% 

55% 

. -· -

77% 
---. 



:STATE ,&!£.htz,ut. r AVERAGE $/KWH ,.O~hO) --..,...-------- I 
EN~8.GY ~-SE DATA 

ELECTRICITY 

- -· 
.. 

ENERGY RESOURCE DATA 

CLASS 1 2 3 4• 5 6 . 7 
TOTAL 
SOLAR ,J7 _,;?'5 

DIRECT 
~c:JZ/ SOLAR 

WIND .08'2..- . \Z,q . I '(K" 
-. -··-

... 
.. 

MARKET PENETRATION 
... -

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

-- - - . -
-~ . --

10% 

25% 

40% 

55% 
... 

77% 



AVERAGE $/KWH ____._ • ....;;..C(o---"'8"_1.___ __ _ I 
.. -~. - - -

'ENERGY USE DATA 
···- ··•' ·-···- ------ - . 

. r I I 
70 - 140°F 140 - 160°F 160 - 212°F 212 - 400°F ELECTRICITY -- .. -- ----

--

3~J )~ 7<ill7 J~o. 1'1 ~¥6~, 30sr,1 
--

.. - - --

ENERGY RESOURCE DATA 

CLASS 1 z 3 4' 5 6 7 
TOTAL 

! // SOLAR --~'?) 
DIRECT • .cr 7 .. 53 SOLAR . 

.. -

WIND .. ~g-1 ,oos- .ore;;- ~--

MARKET PENETRATION 
-- -

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

10% 
. . - . - ·-··· .. -- ..... 

25% 
---

40% 

55% 

----

77% 



: STATE __,.,""""~~s:Ce=---- AVERAGE $/KWH _...;.;::90=--~-~-~f.....:.l......;..'l~_;'l._~ Jfo1) I 
- ----

ENERGY USE DATA 
.. -------

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

S7. 'I~ ~~~ ~ 8~- 3i (t)£9 71 ;;, 5 ~. ;2._; 
.. 

-

ENERGY RESOIIRC:E DATA 
·- .. 

CLASS 1 2 3 4 5 6 7 
TOTAL /,cz; SOLAR 
DIRECT 
SOLAR ~a;> 

WIND 13 ':' .oc:;.l .rou , o~s- .. c-1'_7 ~0( 

-. . --

MARKET PENETRATION 
-

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

10% 

25% 
- --- - --- .. 

40% 

55% 

77% 



AVERAGE $/KWH f; 05 b f :J 
.. -·-. 

ENERGY USE DATA 
-- a.~-~ • -. -·-

~ -- .. 

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

~ ~ 7~3& o7+'o-: ~ 9'/i of as-·7tJ7~ ~cxr;'30,3 
.... -

--·- --- - . 

ENERGY RESOURCE DATA ---- ... 
-

CLASS 1 2 3 4 5 "6 7 
TOTAL 
SOLAR .~ <6 ,5)-
DIRECT 
SOLAR .. s-; .49 
WIND 1.0 . --

········-

MARKET PENETRATION 
- .. 

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

10% 
.. ··-··· ··--- -- - -· 

25% 
. 

---- --- . ---

40% 

55% 

77% 



APPENDIX D 

ENERGY USE PROCESSING PROGRAM 

WRITTEN FOR T I-5.9 PROGRAMMABLE CALCULATOR WITH PRINTER 

Arthur D Little, Inc 



Documentation: DATPROII 

Program To Assign Energy Use to Collector Type 

'Build Data Base 

e LBL A' 

Sto 0 R/S 

e LBL B' 

Print 

STO 2-IND 0 

RCL 0 PRT ADV 

1 INV SUM 0 

R/S 

'Print Data Base 

e LBL C' 

30 STO 0 

• LBL II 2-PRT" 

RCL 2-IND 0 PRT 

RCL 0 PRT ADV 

2-DSF 00 "2-PRP 

R/S 

'Enter Location-3D Start 

'Intialize Count Register 

'Prints Display ="2011010203" 

'Stores in Register, #Stored in~ 

'Develops Listing of Data Base 

'Decrements Register 0 

'Next Command 

'Start at Top 

'RCL First Entry, Print 

'RCL Location~ Print 

'Next Position 

'Next Command 
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•Input SIC-Specific Data 

• LBL A e LBL B • LBL C • LBL· D · • LBL E 

STO 40 STO 41 STO 42 STO 43 STO 44 

INV INV INV INV INV 

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

01 01 01 01 01 

R/S R/S R/S R/S R/S 

•Process Data of ABCDE 

• LBL E1 

2-IF FLG 01 11 RCL 11 •second Time Thru? To 11 RCL .. 

2-ST FLG 01 1 First Time Thru 

RCL 40 PRT •print ABCDE 

RCL 41 PRT 

RCL 42 PRT 

RCL 43 PRT 

RCL 44 PRT 

ADV R/S ·ok? If So, E • • If No, Change 

•Find Data Base Contents For SIC -A 

I LBL 11 RCL 11 

30 STO 00 

RCL 40 

X :T 

LBL 11 X:T 11 

1 Initia1ize Cnunt~r 
1 RCL STl. - 11 A11 
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(RCL 2-IND 0 

1 000000) 

2 - INT 

2 - X=T? 

"/" 

'RCL Contents of Counter 

Location and Examine 

First Four Digits. If 

Equal SIC- "A", Go To 

Label "/" 

2 - DS2 00 "X:T" 

71 2-0P 04 

'Otherwise, Decrement Counter 

. 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 2-IND 0 

f 1 000000) ( 

!NV -2 -!NT 

X 100} 

STO 50 

(2 - !NT 

. 1 00) 

STO 51 

RCL 50 

!NV -2 -!NT 

X 100 

STO 50 

( 2 - !NT 

. 100) 

STO 52 

RCL 50 

!NV -2 -!NT 

STO 53 

- .01 X:T 

•Now have 2011010203 

I 2011 o 010202 

• Discard SIC 

I 01.02. 03 

I 01 02' 03 

I <lJ *1 00 : 01 • 

I • 01 

•sro a.1 in 51: .01 

•o1.02 03 

•Discard a 1 : .02 03 

•o2.o3 

•o2.o3 

•Discarda3: 02 

I o 02 

I o 02 

•o2.o3 

• Di card x a.
2

: • 03 

I o 03 

•rest for "100%" 

(RCL 51 + RCL 52+ RCL 53) 1 lf Sum= .01, "100% 11 

2 - X = T? " Fix 11 
• If = . 01 , Go to 11 Fix 11 

GTO "SUM" •otherwise, Ok, Go to 11 Sum" 

Arthur D Little, Inc 



a LBL 11 Fix 11 
I 

(RCL 51 .. . 01 ) STO 51 I All 11011 S Remain, 
( 

. (RCL 52 . . 01) STO 52 But II • 0111 Changes to 

(RCL 53 . . Ol) STO 53 IIlii . 

GTO 11 SUm 11 'Go to 11 Sum 11 

'Accumulate Energy Use by Collector Type 

a LBL nsumu 

(RCL 41 x RCL 51) Sum 54 'Sums to 54- Pond 

(RCL 41 x RCL 52 + RCL 44) 'Sums to 55 - Plate 
Sum 55 

{RCL 41 x RCL 53) Sum 

(RCL 42 + RCL 43) Sum 

LBL" "YX" 
.... 

2 - OP 00 4517360071 
OP 04 

2 - OP 05 

R/S 

'Begin New State, Print Old 

a LBL D' 

ADV 

0033323116 2 - OP 04 

RCL 54 2 - OP 06 

3327133717 2 - OP 04 

RCL 55 2 - OP 06 

56 

57 

2 -

'Sums to 56 - Tube 

~sums to 57 - trocgh 

'Processing Finished, 

'Print 11 Yes? 11 

'Next Instruction 

'Print Line 

'Label 'Pond' 

'Print Statewide Use 

'Label 'Plate' 

'Print Use 

-------· 
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0037411417 2 - OP 04 

RCL 56 2 - OP 06 

3735324121 2 - OP 04 

RCL 57 2 - OP 06 

ADV ADV 

•Label •rube• 

•Print Use 

• La be 1 • Proof • 

•print Use 

00/STO 54 STO 55 STO 56 •zero Accumulators 
STO 57 

R/S •Next Instructions 
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Instructions For Use Of "DATPROII" 

To Change or Write Data Base 

1 Enter location; 30 is maximum and any location down 

to 1 may be used 

t Press •2nd - A1 
• 

1 Enter data ba~e entry 

Example: 2011000100 

.. .. 

1 The first four digits are the SIC code 

1 The next two are the percent of the energy 

used below 2l2°F used between 70-140°F 

• The next two digits are the % used 

between 140-160° F 

:i· The next two are the % used between 

Error? Press "CE" and re-enter 

• Press 11 2nd - B1
" 

-Prints: 2022040096 
30 

(blank) 

-If wron·g, enter 11 30" (or whatever), press 

2nd - A1
• Enter "2022040096" (or whatever), 

press 2nd - A 1 • 
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t If changing data base, proceed as for 

preceding error correction. Otherwise.:. 

t If building data base, program automati­

cally has stepped to next location (29 in 

example) 

So: 

t Enter data base. entry- see preceding 

instructions 

t To review data base contents, press 11 2nd - C111
• 

Press 11 R/S 11 to stop review· 

To Process a State 
.. .· 

t P~~-s~ ·,-2nd - D •' 

-This is the 'Done' key: ·calculations 

are complete for precedi.ng state, and 

results are printed. It should always 

be pressed before beginning a new state 

t Input data from industrial energy use data base 

Enter SIC code; press "A 11 

Enter billion BTU less than 212°F from SERI 

In-dustrial Energy Use Data Base; press ~~~~~ 

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

Enter any other SIC code with same first 

two digits for codes like, "20XX.'' 
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Enter billion BTU, 3oo.:.400°F; press 11 011 

Ente~ billion BTU, ~ot Air less than l50°F; 

pres·s 11 E11 

• Begin Execution 

Press 11 2nd - E111 

Examine data 

• If ok, press E1 again 

• If wrong, enter correct data, and 

press A,B,C,O, orE as appropriate; then E' 

• If no data base av~ilable for SIC code A, error 

messag~ printed. Examine data base·contents and 
.. :·..c ~ ... :. . ......... 

fix o.r add to data base, enter different SIC code, or 11 R/S 11 

.0 If 11 R/S 11
, C+ 0 added totrough; E added to plate 

• When processing of this SIC code is finished, 

program asks, 11 yes? 11
• Thfs shows that it is 

impatiently !awaiting more data. Enter the 

SIC code and energy use as previously described· 

To Fini~h a State 

t Press 0' 

• Label results: write state name on tape in 

blue penci 1 
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1 Pr9ceed· with new state 

1 Note: When D' is pushed, the registers accumulating 

energy usage are set to zero. This means 

that if D' is used to examine intermediate 

results, say, five SIC codes worth of input, 

those results will not be included in the 

future results, When D' is pushed, the program 

believes the state is finish~d. 

·To End 

1 To store:data base, write program to magnetic. 

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

... 
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