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Application 2011-2030

Growth Rate, %
Post Offices 12.11%
Big Box Retail 28.10%
Warehouses 15.91%
Airport Facilities 26.79%
Wastewater Treatment/Sanitary 24 23%
Food Stores 21.43%
Restaurants 20.00%
Commercial Office Buildings 24 23%
Apartments 11.10%
Hotels 26.79%
Laundries 26.79%
Data Centers 24 23%
Car Washes 24 23%
Maovie Theaters 28.10%
Health Clubs 24 23%
Golt/Country Clubs 26.79%
Mursing Homes 30.61%
Hospitals 30.61%
Schools 12.77%
Colleges/Universities 12.77%
Museums 14.81%
Government Buildings 24 23%
Prisons 26.79%

Source: EIA 2011 Annual Energy Outlook, Reference Case.
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50-

500-1 1-5 5-20 >20
Market Type i’f:,ﬂ MW | MW | MW | MW :-h?:ﬁ?;
(MW) (MW) | (MW) (MW) (MW)
Industrial On-site 60 29 68 51 20 228
Commercial - Traditional 51 G 13 0 0 70
Commercial - Heating & Cooling 408 173 363 154 64 1,162
Residential - Heating & Cooling 12 12 8 0 0 32

Source: ICF Intemational.

=) g (V=3) Jgits .l 0133,5 &8ly) lojon ddgs (sl wianw 1> (ST (ola Wgo )5 (659lid dnwgs (slaylino g Cundg dald] )

Omed 8D (oo LS b 959,80 (sl (VoY) Joda 5 (655 b cpygs sl (A-Y) Jgis doygige gl |y ) ol (A

ol 003,85 LI (W=Y) Jods 55 (6y5ld (ST g (Jad W59y (390 9 332) (sialopor Sl S



& d ¥q

L-,,»_,@;_.»T,o;,)g‘o)lp‘@)gola}o.nyﬁguwg,,um,saljuﬁgg)ﬁal)m

(CCHP)

1VAF udsl piel s

M Sl pr935:1 jB

[A1Se 58 (S 52 9 8, (Sl y9590 (512 dla 3 Ol pund g V=) g

System | Characteristics 2015 | 2020 | 2005 | 2090
;'J,fw’ﬁ”emge Installed Cost, $2750 | $2.475 | $2200 | $2,200
CA Installed Cost, $/kW $2921 | $2,629 | $2337 | $2,337
After-Treatment Cost, $/kW $0 $0 $0 $0
Federal Tax Credit, $/kW $292 $263 50 30
Present Value SGIP, $/kW 5440 3440 50 50
100 KW - | Net Capital Cost, $/kw $2.190 | $1,927 | $27337 | $2,337
Rich Burn | O&M, $/kWh $0.0220 | $0.0200 | $0.0183 | $0.0183
with 3way | Heat Rate, Btu/kWh 12,637 | 11,488 | 10,531 10,531
catalyst | |seful Thermal, BtuwkWh 6,700 6,091 5,583 5,583
CHP Gas Cost, $/MMBtu $5.44 $5.75 $6.53 $7.25
Boiler Fuel Gas Cost, $/MMBtu | $7.40 $7.71 $8.49 $9.21
Net Power Cost, $/kWh $0.0822 | $0.0752 | $0.0835 | $0.0871
Economic Life, years 15 15 15 15
;'J,fw’ﬁ”mge Installed Cost, $1.900 | $1.710 | $1520 | $1520
CA Installed Cost, $/kW $2.018 | $1.817 | $1615 | $1615
After-Treatment Cost, $/kW $300 %240 %180 $180
Federal Tax Credit, $/kW $232 $206 $0 $0
Present Value SGIP, $/kW $440 3440 50 50
Net Capital Cost, $/kW $1.647 | $1.411 | $1,795 | $1,795
800 KW - | O&M, $/kWh $0.0160 | $0.0140 | $0.0120 | $0.0120
Lean Bum | Heat Rate, Btu/kWh 9,760 9,750 9,225 9,225
Useful Thermal, Btu/kWh 4,299 4,300 3.800 3,800
CHP Gas Cost, $/MMBtu $5.35 $5.66 $6.44 $7.16
Boiler Fuel Gas Cost, $/MMBtu | $6.98 $7.28 $8.07 $8.79
Net Power Cost, $/kWh $0.0691 | $0.0643 | $0.0744 | $0.0783
Economic Life, years 15 15 15 15

Source: ICF Intemational. Inc.
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Systam Characteristics 2015 | 08 | 2000 | 2000

gfw‘ﬂ”emge Installed Cost, $1450 | $1378 | $1.305 | $1.305
CA Installed Cost, S/kW $1,540 | $1.463 | $1,386 | $1,386
After-Treatment Cost, $/kW 5200 $160 £120 $120
Federal Tax Credit, $/kW 5174 $162 50 50
Present Value SGIP, S/&W $256 $256 50 50
Net Capital Cost, $/KW $1,310 | $1,205 | $1506 | $1,506

3000 kW - | O&M, $/kWh $0.0160 | $0.0152 | $0.0145 | $0.0145

Lean Bum | Heat Rate, Btw/kWh 9,800 9,400 9,000 9,000
Useful Thermal, Btu/kWh 4,200 3,850 3,500 3,500
CHP Gas Cost, $/MMBtu $5.33 $5.63 $6.42 $7.14
Boiler Fuel Gas Cost, $/MMBtu | $6.54 $6.85 $7.64 $8.35
Net Power Cost, $/kWh $0.0627 | $0.0620 | $0.0708 | $0.0748
Economic Life, years 20 20 20 20
gfw‘ﬂ”emge Installed Cost, $1450 | $1378 | $1.305 | $1.305
CA Installed Cost, $/kW $1,540 | $1.463 | $1,386 | $1,386
After-Treatment Cost, $/kW 5150 $120 $90 %80
Federal Tax Credit, $/kW 5169 %158 %0 50
Present Value SGIP, S/kW $103 $103 50 50
Net Capital Cost, S/KW $1,.419 | $1322 | $1476 | $1466

5000 kW - | O&M, $/kWh $0.0140 | $0.0133 | $0.0127 | $0.0127

Lean Bum | Heat Rate, Btu/kWh 8,486 8,325 7.935 7.935
Useful Thermal, Btu/k\Wh 3,073 2,950 2,700 2,700
CHP Gas Cost, $/MMBtu $5.13 $5.44 $6.22 $6.94
Boiler Fuel Gas Cost, $/MMBtu | $6.19 $6.49 $7.28 $8.00
Net Power Cost, $/kWh $0.0585 | $0.0579 | $0.0633 | $0.0666
Economic Life, years 20 20 20 20

Source: |ICF International, Inc.



et T 9 D39 0 )2 152 Olo jod ulgi (S pitunsan (§29US dungs bl L5 9 (53 pudl ) diaw

(CCHP)
» PR ||
)/:’ J:: 1VAF udsl piel s M Sl pr935:1 jB
[ALS Cmpg b Qlojod Mg (51 whans 4l 32 (Sl ey 18- g
{5::;_ em Characteristic/Year Available 1;[:105- EETE?I_ 22%2310_ EEEE}%:]_
;,&ME'EQE Installed Cost, 52450 | $2328 | $2,205 | s2.205
CA Installed Cost, 3/EW $2.603 2473 52,342 32,342
After-Treatment Cost, kW 3365 2292 32159 218
Federal Tax Credit, S/kW 5297 5276 50 0
Present Value SGIP, $/&W 256 3256 30 20
Met Capital Cost, S/kW 22415 32,232 $2.561 32,561
3000 KW D&M, 3HWh 200100 | 00095 | 300091 | 200091
GT Heat Rate, BiukWh 14,085 13414 12,805 12,805
Lseful Thermal, Btu/kWh 5,947 5,664 5,406 5408
CHP Gas Cost, 3/MMBtu 3533 Fo.63 2642 37.14
Boiler Fuel Gas Cost, $IMMBtu S6.54 $6.85 Z7.64 $8.35
Met Power Cost, 3/kWh 200865 | $0.0837 | 30,0929 | 200952
Economic Life, years 20 20 20 20
o o o
;,'k‘,";,f”mge installed Cost, $1520 | $1444 | $1,368 | $1,368
CA Installed Cost, 3/EW $1.615 31,534 1453 31,453
After-Treatment Cost, kW $180 144 3108 380
Federal Tax Credit, S/kW 5179 5165 50 0
Fresent Value SGIP, $kW $103 £103 30 50
Met Capital Cost, S/kW $1.513 $1.408 31,561 31,533
10 MW GT D&M, FHWh 2000858 | %0.0084 | %0.0080 | 200080
Heat Rate, BtuwkWh 11,765 10,800 9,950 9,950
Lseful Thermal, Btu/kWh 4674 4 062 3,630 3,630
CHP Gas Cost, 3/'MMBtu 3513 Fo.44 2622 36.94
Boiler Fuel Gas Cost, $IMMBtu 8619 F6.49 £7.28 $5.00
Met Power Cost, 3/kWh 200605 | $0.0596 | 300648 | 2006586
Economic Life, years 20 20 20 20
;m%ﬂ”mgemm"m Cost, $1.170 | $1,141 | $1,112 | $1.112
CA Installed Cost, 3/EW $1.243 $1,212 1,181 31,181
After-Treatment Cost, kW 380 64 438 380
Federal Tax Credit, S/kW 350 245 50 50
Present Value SGIP, $/&W 319 19 30 20
Met Capital Cost, S/kW 31,254 31,209 $1,229 31,261
A0 MW GT D&M, FHWh 200050 | %0.0050 | %0.0050 | =0.0050
Heat Rate, BtukWh 9,220 8,950 8,759 8,759
Useful Thermal, Btu/kWh 3,189 3,109 3,020 23.030
CHP Gas Cost, 3/'MMBtu 3514 Fo.44 2623 36.94
Boiler Fuel Gas Cost, 5IMMEBtu £5.94 $6.24 £7.03 §7.75
Met Power Cost, 3/kWh 200470 | 00473 | 30,0508 | 200549
Economic Life, years 20 20 20 20

Souwrce” ICF Intematonal, Ing.
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CHP System Characteristics b oy v ey
U5, Average Installed Cost, 5/&W $3,100 52,720 $2.480 F2.480
CA Installed Cost, 3kW 53,283 52064 32,835 $2,635
After-Treatment Cost, 3EW 30 30 50 30
Federal Tax Credit, 3/kW 3329 52046 50 2]
Present Valus SGIF, 3KW 40 =40 50 30
Met Capital Cost, 5/kW 32524 52,228 $2.835 $2.635
85 KW O&EM, 3kWh $0.0250 500227 $0.0208 50.0208
Heat Rate, BtwkWh 13,850 13,280 12,882 12,682
Useful Thermal, BiukWh 5,582 5,297 5,056 5,058
CHP Gas Cost, BMMBw 3544 3575 36.53 37.25
Boiler Fuel Gas Cost, ZMMBtu 5740 Fr.7 3240 F0.21
Met Power Cost, 3/kWh $0.1071 501000 F0.1101 50.1156
Economic Life, years 15 15 15 15
U5, Average Installed Cost, 5/&W $3.000 52,700 52400 32,400
CA Installed Cost, 3kW $3.187 52, BGB $2.550 %2550
After-Treatment Cost, 3EW 30 30 0 30
Federal Tax Credit, 3/kW 3318 5287 50 2]
Present Valus SGIF, 3KW 40 =40 50 30
Met Capital Cost, 5/kW 32420 52,142 52,550 32,550
185 KW O&EM, 3kWh F0.0220 50,0200 F0.0183 500183
Heat Rate, BtwkWh 12,247 11,863 11,133 11,133
Useful Thermal, BiukWh 4,285 4,062 3877 3877
CHP Gas Cost, #MMBw 3544 $5.75 36.53 37.25
Boiler Fuel Gas Cost, ZMMBtu 5740 Fr.7 3240 F0.21
Met Power Cost, 3/kWh F0.1026 50.0954 F0.1060 501112
Economic Life, years 15 15 15 15
U5, Average Installed Cost, 5/&W 2,900 52,610 $2.320 52,320
CA Installed Cost, 3kW $3,081 52,773 32,485 $2.485
After-Treatment Cost, 3EW 30 30 0 30
Federal Tax Credit, 3/kW 308 5277 50 2]
Present Valus SGIF, 3KW 40 =40 50 30
Met Capital Cost, 5/kW 32,333 52,058 52485 F2.485
995 KW O&EM, 3kWh 30.0200 50.0182 F0.01&T 00167
Heat Rate, BtwkWh 12,247 11,863 11,133 11,133
Useful Thermal, BiukWh 4,285 4,062 3877 3877
CHP Gas Cost, #MMBw $5.33 $5.63 36.42 .4
Boiler Fuel Gas Cost, ZMMBtu 3054 $0.85 5784 $8.35
Met Power Cost, 3/kWh $0.1011 500945 F0.1048 50.1100
Economic Life, years 15 15 15 15

Souwrce: ICF Intemational, Inc.
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Multi Stage Flash (MSF)
Multi Effect Distillation (MED) S5 99
Thermal Vapor Compression (TVC)
Solar Desalination (SD)
Freezing ok S+l <l sjlols
Formation of hydrates Crystallization
Membrane Distillation (MD) ool yild g poes
Mechanical Vapor Compression (MVC) x> Evaporation
Reverse Osmosis (RO) S Ogwl yikd Sl
Electrodialysis (ED) & e bl S sl Sas Bl
lonic Exchange (I1X) oo I
Extraction
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9- ICF: International INC.
10- EIA 2011 Annual Energy Outlook, reference case.

11- worldwatch Institute, 2013
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12- Ref. Emerging trends in desalination: A review, UNESCO Centre for Membrane Science and
Technology, Waterlines Report Series No 9, October 2008.
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Source: Oak Ridge National Laboratory.
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. Additional Cost for
CHP System Size Absorption Chiller
50 - 500 KW $390 - 530/kW
500 -1,000 kW $275 - 500/kW
1-5MW $110 - 270/kW
5-20 MW $65 - 110/kW
=20 MW $45/kW

Source: ICF International.
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2 Development blocks

¥ National innovation systems (NIS)

* Sectoral innovation systems (SIS)
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