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Waste |
Capacity | Heat
Customer Type/Sub-Group Technology Configuration Simple Payback {yrs}| Technology Fuel Capacity | Factor | Factor
Commercial Retail - Small Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 29 |Solar PV None 1 33 0
Commercial Schools - Large 'Wind Turbine, None fuel, 660 kW, 24 CF, 0 WHF 5 'Wind Turbine MNone 660 24 1]
Commercial Schools - Large Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 8 'Wind Turbine Mone 250 24 0
Commercial Schools - Large 'Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 10 'Wind Turbine Mone 100 24 0
Commercial Schools - Large Stirling Engine, Nat. Gas fuel, 52 kW, 90 CF, 50 WHF 11 Stirling Engine Mat. Gas 52 a0 50
Commercial Schools - Large Stirling Engine, Mat. Gas fuel, 25 kW, 90 CF, 50 WHF 14 Stirling Engine Mat. Gas 25 a0 50
Commercial Schools - Large ‘Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 15 'Wind Turbine Mone a0 24 0
‘Commercial Schoals - Large ‘Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 17 ‘Wind Turbine Mone 10 24 0
‘Commercial Schools - Large |Stiding Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 21 Stiring Engine Mat. Gas 52 50 &0
‘Commercial Schodls - Large Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 22 Wind Turbine Mone 1 24 0
‘Commercial Schools - Large Micro-Turbine, Nat. Gas fuel, 75 kw, 80 CF, 50 WHF 23 Micro-Turbine Mat. Gas 75 90 50
‘Commercial Schools - Large Stiding Engine, Nal. Gas fuel, 25 kW, 50 CF, 50 WHF 26 Stiring Engine Mat. Gas 25 50 50
Commercial Schools - Medium Stirling Engine, Nat. Gas fuel, 52 kW, 90 CF, 50 WHF [ Stiding Engine Mat. Gas 52 90 50
Commercial Schools - Medium Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 7 Stirling Engine Mat. Gas 25 90 50
‘Commercial Schools - Medium Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 8 Wind Turbine MNone 250 24 0
C. ial Schools - Medi Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 9 Wind Turbine Mone 100 24 1]
C ial Schools - Med Micro-Turbine, Mat. Gas fuel, 75 kW, 90 CF, 50 WHF 10 Micro-Turbine MNat. Gas 75 90 50
C ial Schools - Med Stirling Englne, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 10 Stirding Engine Mat. Gas 52 50 50
C. ial Schools - Medi Micro-Turbine, Nat. Gas fuel, 60 kW, 90 CF, 50 WHF 13 Micro-Turbine Nat. Gas 60 a0 50
C ial Schools - Med Stirling Engine, Mat. Gas fuel, 25 kW, 50 CF, 50 WHF 13 |Stirling Engine Nat. Gas 25 50 50
C i hools - Medi Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Wind Turbine None 30 24 1]
C ial Schools - Medi Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 16 Micro-Turbine Nat. Gas 30 90 50
Commercial Schools - Medium Micro-Turbine, Mat. Gas fuel, 45 kW, 90 CF, 50 WHF 16 Micro-Turbine Mat. Gas 45 a0 a0
Commercial Schools - Medium ‘Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 16 'Wind Turbine Mone 10 24 o
Commercial Schools - Medium Micro-Turbine, Nat. Gas fuel, 75 kW, 50 CF, 50 WHF 19 Micre-Turbine Mat. Gas 75 50 50
Commercial Schools - Medium Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 20 'Wind Turbine MNone 1 24 0
Commercial Schools - Medium Micro-Turbine, Nat, Gas fuel, 60 kW, 50 CF, 50 WHF 2_5 Micro-Turbine MNat. Gas G0 50 50
Commercial Schools - Small Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF T Stirling Engine Nat. Gas 25 G0 50
Commercial Schools - Small ‘Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 8 'Wind Turbine MNone 100 24 0
Commercial Schools - Small Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 10 Micro-Turbine Mat. Gas 30 40 50
(Commercial Schools - Small Stirling Engine, Nat. Gas fuei, 52 kW, 50 CF, 50 WHF 10 Stirling Engine Mat. Gas 52 50 50
(Commercial Schools - Smail Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 11 'Wind Turbine Mone 30 24 0
‘Commercial Schools - Smafl Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 12 Stirling Engine Nat. Gas 25 50 50
‘Commercial Schools - Small Wind Turbine, Mone fusl, 10 kW, 24 CF, 0 WHF 13 'Wind Turbine Mone 10 24 [}
‘Commercial Schools - Small Reciprocafing Engine, Mat. Gas fuel, 10 kW, 50 CF, 50 WHF 14 Reciprocating Engine Mat. Gas 10 90 50
‘Commercial Schools - Small Micro-Turbine, Mat. Gas fuel, 60 kW, 50 CF, 50 WHF 16 Micro-Turbine Mat, Gas 60 50 50
‘Commercial Schools - Small Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 16 ‘Wind Turbine Mone 1 24 0
‘Commercial Schools - Small Micro-Turbine, Mat. Gas fuel, 45 kW, 50 CF, 50 WHF 19 Micro-Turbine Mat, Gas 45 50 50
Commercial Schools - Small Micro-Turbine, Mat. Gas fuel, 30 kW, 50 CF, 50 WHF 20 Micro-Turbine MNat, Gas 30 50 50
Commercial Schools - Small Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 28 Solar PV Mone 1 33 0
Commercial Schools - Small Reciprocating Engine, Nat. Gas fuel, 10 kW, 50 CF, 50 WHF 30 Reciprocating Engine Nat. Gas 10 50 50
Commercial Services - Large 'Wind Turbine, Mone fuel, 660 kW, 24 CF, 0 WHF [ Wind Turbine MNone G660 24 0
Commercial Services - Large Stirling Engine, Mat. Gas fuel, 52 kW, 50 CF, 50 WHF 9 Stirling Engine Nat. Gas 52 90 50
Commercial Services - Large 'Wind Turbine, Mone fuel, 250 kW, 24 CF, 0 WHF 9 Wind Turbine Mone 250 24 1]
Commercial Services - Large Stirling Engine, Mat. Gas fuel, 25 kW, 50 CF, 50 WHF " Stirling Engine Nat. Gas 25 90 50
Commercial Services - Large ‘Wind Turbing, None fuel, 100 kW, 24 CF, 0 WHF 11 Wind Turbine MNone 100 24 1]
Commercial Services - Large 'Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 16 Wind Turbine None 30 24 1]
Commercial Services - Large Stirling Engine, Nat, Gas fuel, 52 kW, 50 CF, 50 WHF 17 {Stirling Engine Nat. Gas 52 50 50
Commercial Services - Large ‘Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 20 (Wind Turbine None 10 24 0
Commercial Services - Large String Engine, Nat, Gas fuel, 25 kW, 50 CF, 50 WHF 21 Stirling Engine MNat. Gas 25 50 50
Commercial Services - Large 'Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 25 Wind Turbine MNone 1 24 0
Commercial Services - Large Micro-Turbine, Nat. Gas fuel, 76 kW, 90 CF, 50 WHF 27 Micro-Turbine Nat. Gas 75 40 50
Ci ial Services - i Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF E) 'Wind Turbine None 250 24 0
Cr ial Services - Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF 11 Wind Turbine None 100 24 0
Ci ial Services - Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 16 Wind Turbine None 30 24 0
Ci jal Services - Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 19 Wind Turbine None 10 24 ]
Commercial Services - Medium Wind Turbine, None fual, 1 KW, 24 CF, 0 WHF 24 ‘Wind Turbine Mone 1 24 1]
Commercial Services - Small Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 'Wind Turbine Mone 10 24 0
Commercial Services - Small (Wind Turbine, Mone fuel, 1 kW, 24 CF, 0 WHF 19 ‘Wind Turbine None 1 24 0
Government - Large 'Wind Turbine, Mone fuel, 250 kW, 24 CF, 0 WHF 9 'Wind Turbine Mone 250 24 ]
Government - Large 'Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF 11 ‘Wind Turbine MNone 100 24 0
Government - Large 'Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 16 ‘Wind Turbine MNone 30 24 0
Government - Large 'Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 19 Wind Turbine Mone 10 24 0
Govemnment - Large 'Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 24 Wind Turbine MNone 1 24 0
Government - Medium 'Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 13 Wind Turbing MNone 30 24 0
Government - Medium 'Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 16 Wind Turbine MNone 10 24 0
Government - Medium ‘Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF i) Wind Turbine MNaone 1 24 1]
Government - Small Reciprocating Engine, Nat. Gas fuel, 10 kW, 50 CF, 50 WHF 7 Reciprocating Engine Nat. Gas 10 50 50
Government - Small 'Wind Turbine, Nene fuel, 30 kW, 24 CF, (0 WHF 7 Wind Turbine MNone 30 24 1]
Government - Small |Reciprocating Engine, Diesel fuel, 11 kW, 50 CF, 50 WHF 8 Reciprocating Engine Diesel 11 50 50
Government - Small ‘Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 9 Wind Turbine Mone 10 24 1]
‘Government - Small Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 10 Wind Turbine None 1 24 1]
Govemnment - Small Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 18 Solar PY MNone 1 a3 0
Govemnment - Small Reciprocating Engine, Bio-Diesel fuel, 11 kW, 50 CF, 50 WHF 20 Reciprocating Engine Blo-Diesel 11 50 50
Residential - Electric Heat Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 16 'Wind Turbine MNone 1 24 0
Residential - Electric Heat Sclar PV, None fuel, 1 kW, 33 CF, 0 WHF 27 Solar PV MNone 1 33 Q
Residential - Gas Heat Wind Turbine, Mone fuel, 1 kW, 24 CF, 0 WHF 16 Wind Turbine Mone 1 24 0
Residential - Gas Heat Solar PV, Mone fuel, 1 KW, 33 CF, 0 WHF 27 |So|§' PV Mane 1 33 0
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ATTACHMENT 1B

30 YEAR PAYBACK OR BETTER - SORTED BY PAYBACK & THEN BY TECHNOLOGY

Waste
Simple Payback Capacity Hoat
Tachnology Configuration {yrs) C Typal/Sub-Group Technalogy Fusl Capacity | Factor | Factor
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 3 C/l Wholesale Trade - Medium Sfirling Engine Mat. Gas 25 90 50
Stifing Engine. Mat. Gas fuel, 52 kW, 90 CF. 50 WHF <) CH Trada - Medium Stirling Engine Nat. Gas 52 90 50
Fuel Cell, Nat, Gas fuel, 200 kW, 80 CF, 50 WHF 4 ‘Commercial Housing Fuel Call Mat. Gas 200 a0 50
Fuel Cell. Nat, Gas fuel, 250 kW, 90 CF, 50 WHF 4 Commercial Housing Fuel Cell Nat. Gas 250 a0 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 80 CF, 50 WHF 4 CIl Wholesale Trade - Madium Micro-Turbine Nat. Gas 30 a0 50
Micro-Turbine, Nal. Gas fuel, 45 kW, 80 CF, 50 WHF 4 Cfl Wholesale Trade - Madium Micro-Turbing Nat, Gas 45 a0 50
|Micro-Turbine, Nat. Gas fuel, 60 kW, 80 CF, 50 WHF 4 CN Wholesale Trade - Medium Micro-Turbine MNat. Gas 60 a0 50
Reciprocating Engine, Nat. Gas fuel, 10 kW, 90 CF, 50 WHF 4 C/l Wholesale Trade - Medium |Recipm|:a|ir|g Engina Mat. Gas 10 a0 a0
Reciprocating Engine, Nat. Gas fuel, 61 kW, 90 CF, 50 WHF 4 CN Wholesale Trade - Medium Reciprocaling Engine Mat. Gas &1 a0 50
Stirlling Engine, Bio-Gas fuel, 52 kW, 90 CF, 50 WHF 4 Agriculture - Large [Slilling Engine Bio-Gas 52 g0 50
Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 4 C ial Health Care - Madium Stirling Engine Nat. Gas 25 a0 50
Micro-Turbine, Bio-Gas fuel, 75 kW, 80 CF, 50 WHF 5 Agriculture - Large |M[crt»TLuIJ'rns Bio-Gas 5 a0 50
Stirling Engine, Bio-Gas fuel, 25 kW, 90 CF, 50 WHF 5 Agriculture - Large Stifing Engine Bio-Gas 25 90 50
Stirling Engine, Bio-Gas fuel, 52 kW, 90 CF, 50 WHF 5 Cl Sewerage Systems Stirling Engine Bio-Gas 52 90 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 5 Commarcial Assembly - Large Stifing Engine Nat. Gas 25 80 50
Stirling Engine, Nat. Gas fuel, 25 kW, 80 CF, 50 WHF 5 Commercial Hotel / Motel - All Electric Stirfling Engine Mat. Gas 25 90 50
Stirling Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 5 Commoercial Health Care - Medium Stiing Engina Mat. Gas 52 50 50
Stirling Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 5 Cit Wholesale Trads - Medium Stirling Engine Mal. Gas 52 50 50
|Sli|1‘gg Engine, Nat. Gas fual, 52 kW, 90 CF, 50 WHF 5 Commercial Health Care - Medium | Stifing Engine Mal. Gas 52 80 50
Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 5 C/l Wholesale Trade - Medium Wind Turhine Mone 250 24 0
Wind Turhine, Mone fual, 660 kW, 24 CF, 0 WHF 5 Commercial Health Care - Large Wind Turbine MNane 660 24 1]
Wind Turbine, Mone fuel, 660 kW, 24 CF, 0 WHF 5 ‘Commercial Retail - Large Wind Turbine MNone 660 24 (1]
Wind Turbine, None fuel, 660 kW, 24 CF, 0 WHF 5 Commarcial Schools - Large Wind Turbine Mone ] 24 0
Wind Turbine, Mane fuel, 660 KW, 24 CF, 0 WHF 5 C/l Warehouse - Large Wind Turhine MNaone L] 24 a
Wind Turbine, None fusl, 660 KW, 24 CF, 0 WHF 5 Cil Manufacturing - Large Wind Turbine MNaone 660 24 0
[Fuel Cell, Mat. Gas fuel, 1000 kW, 50 CF, 50 WHF [ Commarcial Housing Fuel Cell Mat. Gas 1000 50 50
Fuel Cell, Nat, Gas fuel, 2000 kW, 50 CF, 50 WHF 5] Commaercial Housing Fuel Cell Nat. Gas 2000 50 50
Micro-Turbine, Bio-Gas fuel, 45 KW, 90 CF, 50 WHF 6 Agriculture - Large Micro-Turbine Bio-Gas 45 90 50
Micro-Turbine, Bio-Gas fuel, 60 kW, 90 CF, 50 WHF B Agriculture - Large Micro-Turbine Bio-Gas 80 90 50
Micro-Turbine, Bio-Gas fuel, 75 kW, 90 CF, 50 WHF 6 CNl Sewerage Systems Micro-Turbing Bio-Gas 75 a0 50
Micro-Turbine, Nal. Gas fusl, 75 kW, 50 CF, 50 WHF G Cil Wholesale Trade - Medium Micro-Turbing Nat. Gas 75 50 50
Reciprocating Engine, Mat. Gas fuel, 27 kW, 80 CF, 50 WHF & Cfl Wholesale Trade - Medium Reciprocating Engine Nat, Gas 27 a0 50
Stirfing Engine, Bio-Gas fusl, 25 kW, 80 CF, 50 WHF G C/l Sewerage Systams Stirling Engine Bio-Gas 25 a0 50
Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF B Cil Whalesale Trade - Medium MNat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF G Commercial Housing MNat. Gas 25 a0 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF @ Cll Wholesale Trade - Large MNat. Gas 25 a0 50
Slirling Engine, Nat, Gas fuel, 52 kW, 90 CF, 50 WHF i3 Commercial Hoalth Care - Large Mal, Gas 52 90 50
Stirling Engine, Nat. Gas fuel, 52 kW, 90 CF, 50 WHF [ Commercial Schools - Madium Nat. Gas 52 G0 50
'Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF [ Ci Whalesale Trade - Medium Wind Turbine MNone 100 24 0
'Wind Turhine, Nona fual, 660 kW, 24 CF, 0 WHF G Commercial Services - Large Wind Turbine Mone 660 24 0
Wind Turbine, Mone fuel, 660 kW, 24 CF, 0 WHF ] Cil Manufacturing - NEC Wind Turhine None GE0 24 0
Fuel Cell, Nat, Gas fuel, 250 kW, 50 CF, 50 WHF 7 Commercial Housing Fual Call Nat Gas 250 50 50
Micro-Turbine, Blo-Gas fuel, 30 kW, 90 CF, 50 WHF 7 [Agriculturs - Large Micra-Turbine Bio-Gas 30 90 50
Micra-Turbine, Bio-Gas fuel, 45 kW, 90 CF, 50 WHF 7 Cil Sewerage Systems Micra-Turbine Bio-Gas 45 90 50
Micro-Turbine, Bio-Gas fuel, 60 kW, 90 CF, 50 WHF 7 Cil Sowerage Systems Micra-Turbine Bio-Gas B0 a0 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 7 ‘Commercial Health Care - Madium Micro-Turbine Nat. Gas a0 @0 50
Micro-Turbine, Nat. Gas fusl, 45 kW, 90 CF, 50 WHF 7 Commercial Health Care - Medium Micro-Turbine Mat. Gas 45 90 50
Micra-Turhine, Nat. Gas fuel, 80 kW, 50 CF, 50 WHF 7 C/| Wholesale Trado - Madium |Micro-Turbine Mat. Gas 60 50 50
Reciprocating Engine, Mat. Gas fusl, 10 kW, 50 CF, 50 WHF T C/l Wholesale Trade - Mad: Recif ing Engine Mat. Gas 10 50 50
Reciprocating Engine, Mat. Gas fuel, 10 kW, 50 CF, 50 WHF 7 Government - Small {Reciprocating Engine MNat. Gas 10 50 50
Reciprocating Engine, Mat. Gas fuel, 61 kW, 50 CF, 50 WHF T Cil Wholesale Trade - Madium Reciprocating Engine Mat. Gas 61 50 50
Stirling Engine, Bio-Gas fuel, 52 kW, 50 CF, 50 WHF 7 Agriculture - Large Stirling Engine Bio-Gas 52 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 7 Commercial Health Care - Medium Stirling Engine Nat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 7 Commaercial Health Care - Large Stirling Engine Nat. Gas 25 90 50
Stirling Engine, Nat, Gas fual, 25 kW, 90 CF, 50 WHF 7 Commercial Schoals - Medium Stirling Engine Nat, Gas 25 a0 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF it Commercial Schoals - Small |Stirling Engine Mat, Gas 25 ag 50
‘Wind Turbine, Mone fuel, 250 kW, 24 CF, 0 WHF T Commercial Health Care - Large ‘Wind Turbine Mone 250 24 o
'Wind Turhine, Mona fusl, 250 kW, 24 CF, 0 WHF T Cfl Wholesale Trade - Large 'Wind Turbine Mone 250 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF T Government - Small Wind Turbine Mone 30 24 0
|Fuel Cell, Nal. Gas fuel, 200 kW, 50 CF, 50 WHF 8 Commercial Housing Fuel Cell Nat. Gas 200 50 50
Micro-Turbine, Bio-Gas fuel, 30 kW, 90 CF, 50 WHF 8 Cfi Sewarage Systems Micro-Turbing Bio-Gas 30 a0 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 8 Cil Wholesale Trade - Medium Micro-Turbine Mat. Gas 30 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 8 Commorcial Hotel / Motel - All Electric  |Micro-Turbine Nal. Gas 30 a0 50
IMicm-Turbinc Nat. Gas fuel, 45 kW, 50 CF, 50 WHF & Cil Wholesale Trade - Medium |Micre-Turbine Mat. Gas 45 50 50
Reciprocating Engine, Diesel fuel, 11 kW, 50 CF, 50 WHF g Govemment - Small Reciprocating Engine Diesal 11 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 8 ‘Commercial Hotel / Motel - All Electric Stirling Engine Mat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 8 Commercial Hotel | Motel - Gas Heat Stiing Engine Nat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 8 Commercial Retail - Large Stifing Engine Mat. Gas 25 90 50
Stifing Engine, Nat, Gas fuel, 52 kW, 50 CF, 50 WHF 8 Commercial Assembly - Large Stifling Engine Nat. Gas 52 50 50
Stirfing Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 8 Commercial Hotel / Matel - All Electic  |Stiding Engine Nal. Gas 52 50 50
Stirling Engine, Nat. Gas fuel, 52 kW, 80 CF, 50 WHF 8 Cfl Warehouse - Large Stirling Engine MNat. Gas 52 90 50
Stirling Engine, Nat. Gas fuel, 52 kW, 90 CF, 50 WHF _— 8 Ci Manufaciuring - Large | Stirling Engirte Mat. Gas 52 890 50
'Wind Turbine, Mone fusl, 100 kW, 24 CF, 0 WHF B Commarcial Assembly - Large Wind Turbine Mone 100 24 1]
Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF 8 Commercial Schools - Small Wind Turbine Naona 100 24 a
'Wind Turbine, Mone fusl, 100 kKW, 24 CF, 0 WHF 8 C/l Wholesale Trade - Large Wind Turbine MNone 100 24 1]
'Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 8 Commaercial Retall - Large 'Wind Turbine None 250 24 a
Wind Turbine, Mene fuel, 250 kW, 24 CF, 0 WHF 8 Commercial Schools - Large Wind Turbine Mona 250 24 1}
Wind Turbine, None fusl, 250 kKW, 24 CF, 0 WHF 8 Commercial Schools - Medium Wind Turbine Mone 250 24 o
Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 8 Agriculture - Large Wind Turblne Noeng 250 24 4]
Micra-Turbine, Bio-Gas fual, 75 kW, 50 CF, 50 WHF 9 Agriculture - Large Micro-Turbine Bio-Gas 75 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF a Commercial Assembly - Large Micro-Turbine Nat. Gas 30 a0 50
Micro-Turbine, Nat. Gas fuel, 75 kW, 50 CF, 50 WHF 9 Commercial Health Care - Medium Micro-Turbina MNat, Gas 75 50 50
Micro-Turbine, Mat. Gas fuel, 75 kW, 80 CF, 50 WHF ] Commereial Health Caro - Large IMicro-Turbing MNat. Gas 75 20 50
Reciprocating Engine, Nat, Gas fuel, 770 kW, 90 CF, 50 WHF 9 Commereial Health Care - Largs Reciprocating Engine Nat. Gas 770 a0 50
Stirling Engine, Bio-Gas fusl, 52 kW, 50 CF, 50 WHF El C/l Sewerage Systems Stirling Engine Bio-Gas 52 50 50
Stirling Engine, Mat, Gas fuel, 25 kW, 90 CF, 50 WHF 9 C/l Warehouse - Large Stirling Engine Mat Gas 25 a0 50
Stirling Engine, Nat. Gas fuel, 25 kW, 80 CF, 50 WHF 9 C/l Manufacturing - Large Stirling Engine Nat. Gas 25 90 50
Stirling Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 9 Commercial Housing Stirling Engine Mat. Gas 52 50 50
Stirling Englne, Nat. Gas fusl, 52 kW, 90 CF, 50 WHF 9 Commercial Services - Large Stirling Engine Nal Gas 52 90 50
Wind Turbine, Mone fusl, 10 kW, 24 CF, 0 WHF 9 Govemment - Small Wind Turbine Nane 10 24 0
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF L] Commercial Health Care - Large Wind Turbine MNane 100 24 [1]
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 9 Commoercial Health Care - Medium Wind Turbine Mane 100 24 ]
Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF ] Commercial Hotel [ Motel - All Electric Wind Turbine None 100 24 o
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 9 | Commercial Hotel [ Motel - Gas Heat Wind Turbine None 100 24 (1]
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF ] Commercial Housing Wind Turbine MNone 100 24 1]
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Wind Turbine, Mone fusl, 100 kW, 24 CF, 0 WHF 9 Commercial Retail - Madium Wind Turbine None 100 24 ]
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 9 Commercial Schoaols - Medium Wind Turbine Mone 100 24 [1]
Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 9 Commercial Services - Large 'Wind Turbine MNone 250 24 1}
Wind Turbine, Mone fuel, 250 KW, 24 CF, 0 WHF 9 C ial Services - Madi Wind Turbine Mone 250 24 a
Wind Turbine, Mone fuel, 250 kW, 24 CF, 0 WHF 9 Cll Sewarage Systems Wind Turbine MNona 250 24 4]
Wind Turbine, None fuel, 250 kKW, 24 CF, 0 WHF 9 Cil Warehouse - Larga ‘Wind Turbine Mone 250 24 a
Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 9 Cil Manufacturing - Large ‘Wind Turbine Mone 250 24 0
Wind Turbine, Mone fuel, 250 kW, 24 CF, 0 WHF 9 Government - Large ‘Wind Turbine Mene 250 24 0
Wind Turbine, None fuel, 30 kW. 24 CF, 0 WHF 9 Cfl Wholesale Trade - Medium Wind Turbing Mong 30 24 0
Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 10 Commercial Schools - Small Micro-Turbine Mat, Gas 30 80 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 10 Cil Wholesale Trade - Large Micro-Turbine MNat. Gas 30 a0 50
Micio-Turbine, Nat. Gas fuel, 45 kW, 90 CF, 50 WHF 10 Commercial Hotel / Motel - All Electric  |Micro-Turbine Nat, Gas 45 a0 50
Micro-Turbine, Nat. Gas fuel, 45 KW, 90 CF, 50 WHF 10 C/l Wholesale Trade - Large Micro-Turbina Mat. Gas 45 80 50
| Micro-Turbine, Nat. Gas fuel, 75 kW, 90 CF, 50 WHF 10 Commercial Schools - Medium |Micro-Turbine Mat. Gas 75 20 50
Reciprocating Engine, Diesel fuel, 11 kW, 90 CF, 50 WHF 10 Cil Wholesale Trade - Medium Reciprocating Engine Dliesel " a0 50
Reciprocating Engine, Nat. Gas fuel, 10 kW, 90 CF, 50 WHF 10 Commercial Health Care - Medium Raciprocating Engine Mat. Gas 10 a0 50
Raciprocating Engine, Nat. Gas fuel, 255 kW, 80 CF, 50 WHF 10 Commercial Health Care - Large Reciprocaling Engine MNat. Gas 255 50 50
Stirling Engine, Bio-Gas fuel, 25 kW, 50 CF, 50 WHF 10 Agriculture - Large Stirling Engine Bio-Gas 25 50 50
Stirling Engine, Nat, Gas fuel, 25 kW, 50 CF, 50 WHF 10 Commercial Assembly - Large Stirling Engine Mat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kKW, 50 CF, 50 WHF 10 C/l Wholesale Trade - Large Stifing Englne Mat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 10 Commercial Hotel / Motel - Gas Heat Stiding Engine Mat. Gas 25 90 50
Stirling Engine, Nat, Gas fusel, 52 kW, 50 CF, 50 WHF 10 Commerelal Health Care - Large Stirling Engine Mat. Gas 52 50 50
Stirling Engine, Nat. Gas fusel, 52 kW, 50 CF, 50 WHF 10 Commercial Schools - Madium Stirfling Engine Mal. Gas 52 50 50
Stirling Engine, Mat. Gas fuel, 52 kW, 50 CF, 50 WHF 10 (Commercial Schools - Small Stirling Engine Mat. Gas 52 50 50
Stirling Engine, Mat. Gas fuel, 52 kW, 50 CF, 50 WHF 10 C/l Wholesale Trade - Large |Stiding Engine Nat. Gas 52 50 50
Wind Turhine, None fuel, 1 kW, 24 CF, 0 WHF 10 Government - Small Wind Turbine MNone 1 24 1]
Wind Turbine, None fual, 10 kW, 24 CF, 0 WHF 10 Cil Wholesale Trade - Madium Wind Turbine MNone 10 24 a
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 10 Commercial Retail - Large Wind Turbine Mona 100 24 1]
Wind Turbine, Nona fuel, 100 kW, 24 CF, 0 WHF 10 Commercial Schools - Large ‘Wind Turbine Mone 100 24 1]
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 10 G Manufacturing - Medium 'Wind Turbine MNone 100 24 0
'Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 10 Agricullure - Large 'Wind Turbine Mene 100 24 o
'Wind Turbine, None fuel, 250 kW, 24 CF, 0 WHF 10 C/l Manufacturing - NEC ‘Wind Turbine Mone 250 24 o
Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 10 Commercial Assembly - Small ‘Wind Turbine Mona 30 24 0
Micro-Turbine, Bio-Gas fuel, 60 kW, 50 CF, 50 WHF 11 Agriculture - Large Micro-Turbine Bio-Gas 60 50 50
Micro-Turbine, Bio-Gas fuel, 75 kW, 50 CF, 50 WHF 11 Cfl Sewerage Systems Micro-Turbine Bio-Gas 75 50 50
Micro-Turbine, Mat. Gas fuel, 30 kW, 50 CF, 50 WHF 11 Commaercial Housing Micro-Turbine Mat. Gas 30 50 50
iMicro-Turbine, Mat. Gas fuel, 30 kW, 90 CF, 50 WHF 1 Commaercial Hotel / Motel - Gas Heat Micro-Turbine Nat, Gas 30 80 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF i1 Commercial Housing Micro-Turbine Mat. Gas 45 50 50
Micro-Turbine, Nat, Gas fuel, 80 kW, 50 CF, 50 WHF 11 Coemmercial Health Care - Madium Micro-Turbine Mat. Gas B0 50 50
Micro-Turbine, Nat. Gas fuel, 60 kW, 90 CF, 50 WHF 11 C/l Wholesale Trade - Large Micro-Turbine Mat. Gas 60 90 50
IMicm—Turbine[ Mat. Gas fuel 75 kW, 80 CF, 50 WHF 11 C/l Whalesale Trade - Large IMicru—Turhina Mat. Gas 75 90 50
Reciprocating Engine, Nal. Gas fuel, 27 kW, 50 CF, 50 WHF 11 G/l Whalesale Trade - Medium Reciprocating Engine Nat. Gas 27 50 50
Stirling Engine, Bio-Gas fuel, 25 kW, 50 CF, 50 WHF 11 C/l Sewerage Systams Stirling Engine Bio-Gas 25 50 50
Stirling Engine, Mat. Gas fuel, 25 kW, 50 CF, 50 WHF 11 Commergial Housing Sliding Engine Mat. Gas 25 50 50
Stiing Engine, Mat. Gas fuel, 25 kW, 80 CF, 50 WHF 1 ‘Commercial Services - Laige Stirling Engine Mat. Gas 25 90 50
Stiding Engine, Nat. Gas fuel, 25 kW, 90 CF, 50 WHF 11 ‘Commercial Retail - Medium Stiring Engine Mat. Gas 25 a0 50
Stirling Engine, Nat. Gas fuel, 52 kW, 90 CF, 50 WHF " Commercial Hotel { Motel - All Electric | Stirling Engine Mat. Gas 52 a0 50
Stifing Engine, Mat. Gas fuel, 52 kW, 80 CF, 50 WHF 11 Commercial Schools - Large Stirling Engine Mat. Gas 52 af 50
Slirling Engine, MNat. Gas fuel, 52 kW, 90 CF 50 WHF 11 Cil Wholesale Trade - Large | Stirding Engine Mat. Gas 52 a0 50
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 11 Commercial Services - Large Wind Turbine Mone 100 24 i}
Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 11 Commercial Services - Medium ‘Wind Turbine Mone 100 24 0
'Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 11 Cfl Sewerage Systems ‘Wind Turbine Mene 100 24 0
‘Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF 11 Cil Warehouse - Large 'Wind Turbine Mone 100 24 0
Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF 11 C/l Manufacturing - Large 'Wind Turbine Mone 100 24 o
‘Wind Turbine, Mone fuel, 100 kW, 24 CF, 0 WHF k! Government - Large Wind Turbine MNone 100 24 V]
‘Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF " Commerclal Schools - Small Wind Turbine Mone an 24 o
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 11 Cfl Wholesale Trade - Small ‘Wind Turbine Mone 30 gﬁl 0
Micro-Turbine, Bio-Gas fuel, 45 kW, 50 CF, 50 WHF 12 Agriculture - Large Micro-Turbine Bio-Gas 45 50 50
Micro-Turbine, Bio-Gas fuel, 80 kW, 50 CF, 50 WHF 12 Cil Sewerage Systems Micro-Turbine Bio-Gas 60 50 50
Micro-Turbine, Nat. Gas fuel, 60 kW, 90 CF, 50 WHF 12 Commarcial Health Care - Large Micro-Turbine MNat. Gas B0 a0 50
Micro-Turbine, Nat, Gas fuel, B0 kW, 90 CF, 50 WHF 12 Commercial Hotel / Motel - All Electric  |Micro-Turbine Mat. Gas &0 90 50
Micro-Turbine, Nat. Gas fuel, 75 kW, 50 CF, 50 WHF 12 Commercial Hotel / Motel - All Electric | Micro-Turbine Mat. Gas 75 50 50
Racipracaling Engine, Diesel fuel, 68 kW, 90 CF, 50 WHF 12 G/l Whelesale Trade - Medi Reci ing Engine Diesel 68 90 50
Reci ing Engine, Mat. Gas fuel, 10 kW, 50 CF, 50 WHF 12 Commarcial Assembly - Small Reciprocating Engine Mat. Gas 10 50 50
Reciprocating Engine. Nat. Gas fuel, 10 kW, 90 CF, 50 WHF 12 ‘Commercial Assembly - Large. Recipracating Engine Mal. Gas 10 a0 50
Stiding Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 12 Commercial Retail - Larga Slirling Engine Mat. Gas 25 50 50
Stidling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 12 ‘Commerclal Schools - Small Stiring Engine Mat. Gas 25 50 50
Stiding Engine, Nat. Gas fuel, 52 kW, 90 CF, 50 WHF 12 Cil Manufacturing - NEC Stirling Engine Mat. Gas 52 i 50
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 12 Cll Wholesale Trade - Medium 'Wind Turbine MNone 1 24 1}
d Turbine, None fuel, 10 kW, 24 CF, 0 WHF 12 ‘Commarcial Assembly - Small Wind Turbine Mone 10 24 1]
Turbine, None fuel, 30 KW, 24 CF, 0 WHF 12 Commercial Assembly - Large Wind Turbine Mone 30 24 1]
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 12 Commercial Housing 'Wind Turbine Mona kD) 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 12 CN Wholesale Trade - Large Wind Turbine Mone 30 24 0
Micro-Turbine, Bie-Gas fuel, 30 kW, 50 CF, 50 WHF 13 Agriculture - Large Micro-Turbine Bio-Gas 30 50 50
Micro-Turbine, Bio-Gas fuel, 45 kW, 50 CF, 50 WHF 13 Cil Sewerage Systems Micro-Turbine Bio-Gas 45 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 13 Commercial Health Care - Medium Micro-Turbine Nat, Gas 30 50 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF 13 Commercial Health Care - Medium Micro-Turbine Mat Gas 45 50 50
Micro-Turbine, Nat. Gas fuel, 60 kW, 50 CF, 50 WHF 13 Commercial Hotel / Matel - All Electric Micro-Turbing Nat. Gas 60 50 50
Micro-Turbine, Nat. Gas fuel, 60 kW, 90 CF, 50 WHF 13 Commaercial Schools - Medium Micro-Turbing Mat. Gas B0 90 50
Micra-Turbine, Nat. Gas fuel, 75 kW, 50 CF, 50 WHF 13 Cil Wholesale Trade - Large JMicro-Turbing Mat. Gas 75 50 50
Stifling Engine, Nat. Gas fusl, 25 kW, 50 CF, 50 WHF 13 Commerclal Health Care - Large Stirling Engine Mat. Gas 25 50 50
Stifling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 13 Commercial Retail - Medium Stirling Engine Mal. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 13 Commercial Schools - Medium Stirling Enging Mat. Gas 25 50 50
Wind Turbine, None fuel, 10 kW, 24 CF, ¢ WHF 13 Commerclal Schools - Small Wind Turbine None 10 24 ]
'Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF 13 Cil Manufacturing - NEC Wind Turbine hone 100 24 [
'Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Commercial Health Care - Large 'Wind Turbine MNone 30 24 i}
Turbine, None fual, 30 kW, 24 CF, 0 WHF 13 Commercial Health Care - Medium Wind Turbine Mone 30 24 0
'Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 ‘Commercial Hotel [ Motel - All Electric (Wind Turbine Mone 30 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Commaercial Hotel / Motel - Gas Heat Wind Turbine Mone 30 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Commercial Retail - Medium d Turbine Mone 30 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Commarcial Schoals - Medium Wind Turbine None 30 24 0
'Wind Turbine, Mona fuel, 30 kW, 24 CF, 0 WHF 13 Cil Manufacturing - Small Wind Turbine Mone a0 24 v]
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Agriculture - Small Wind Turbine Mone 30 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 13 Govermnment - Medium Wind Turbine None a0 24 0
|Micro-Turbine, Mat. Gas fuel, 30 kW, 50 CF, 50 WHF 14 Commaercial Relail - Large Micro-Turbine Nat. Gas 30 40 &0
Reciprocating Engine, Nat. Gas fuel, 10 kW, 90 CF, 50 WHF 14 Commercial Hotal / Matel - Gas Heat Reciprocating Engine Mal. Gas 10 90 50
Reciprocating Engine. Mat. Gas fuel, 10 kW, 90 CF, 50 WHF 14 Commercial Schools - Small Reciprocating Engine Nat. Gas 10 90 50
Stiing Engine, Mat. Gas fuel, 25 kW, 90 CF, 50 WHF 14 Commercial Schools - Large Stirling Engine Mat. Gas 25 90 50
Stirling Eng Mat. Gas fuel, 25 kW, 90 CF, 50 WHF 14 C/l Manufacturing - NEC Stirling Engina Mal. Gas 25 G0 50
Stirling Engine, Nat, Gas fuel, 52 kW, 50 CF, 50 WHF 14 ‘Commercial Retail - Large Stirling Engine Mat, Gas 52 50 50
Stirling Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 14 C/l Warehouse - Large Stirding Engine Mat. Gas 52 50 50
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|Stirding Engine, Mat. Gas fuel 52 kW, 50 CF, 50 WHF 14 Cil Manufacturing - Large Stirling Engine Nat. Gas 52 50 a0
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 14 Commercial Assembly - Large Wind Turbine Mone 0 24 0
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 14 Commercial Office Wind Turbine Mone 10 24 0
Wind Turbine, Mone fuel, 10 KW, 24 CF, 0 WHF 14 Commercial Retail - Small Wind Turbine MNone 10 24 0
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 14 G/l Warehouse - Small Wind Turbina Mona 10 24 0
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 14 Cil Wholesale Trade - Laige Wind Turbine Mone 10 24 ]
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 14 C/l Whalesale Trade - Small Wind Turbine Mone 10 24 0
Wind Turbine, Nane fuel, 30 KW, 24 CF, 0 WHF 14 Commercial Retail - Large Wind Turbine Mone 30 24 0
'Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 14 Al Manufacturing - Medium 'Wind Turbine Mone 30 24 1]
Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 14 Agricullure - Large Wind Turbine None 30 24 1]
Micro-Turbine, Bio-Gas fuel, 30 kW, 50 CF, 50 WHF 15 C/l Sewerage Systems Micro-Turbine Bio-Gas 30 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 15 Commercial Hotel / Motel - Gas Heat Micro-Turbine Mat Gas 30 50 50
Micro-Turbine, Nal. Gas fuel, 30 kW, 90 CF, 50 WHF 15 ‘Commaercial Health Care - Large Micro-Turbine Mat. Gas 30 90 50
Micro-Turbine, Mat. Gas fuel, 30 kW, 80 CF, 50 WHF 15 Commercial Retail - Medium Micra-Turbine Mat. Gas a0 40 50
ine, Mat. Gas fuel, 45 kW, 90 CF, 50 WHF 15 Commercial Health Care - Large Micro-Turbine Mat. Gas 45 a0 50
Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 15 CN Manufacturing - Medium ISIiﬂinﬁ Enéino Nat. Gas 25 50 50
Wind Turbine, Mone fuel, 1 kW, 24 CF, 0 WHF 15 Commercial Assembly - Small 'Wind Turbine Mone 1 24 Q
‘Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 18 Commercial Health Care - Medium ‘Wind Turbine Mone 10 24 a
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 15 Commercial Health Care - Small ‘Wind Turbine None 10 24 0
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 15 Commaercial Hotel / Motel - Gas Heat Wind Turbine Mone 10 24 0
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 15 Commercial Housing Wind Turbine Mone 10 24 o
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 15 Commercial Schools - Large Wind Turbine Mona 30 24 0
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 15 Cil Warehouse - Large ‘Wind Turbine Mone 30 24 o
Micro-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 16 Ceommarcial Hotel / Motal - All Electric Micro-Turbine Mat. Gas 30 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 16 Commercial Schools - Medium Micro-Turbine MNat. Gas 30 90 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF 16 Commercial Assembly - Large Micro-Turbine Mat, Gas 45 50 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF 16 Commercial Hotel / Motel - All Electric | Micro-Turbine Nat, Gas 45 50 50
Micra-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF 16 Commarcial Hotel f Motel - Gas Heat Micro-Turbine Mat. Gas 45 50 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 90 CF, 50 WHF 16 Commercial Schools - Medium Micro-Turbine MNat. Gas 45 a0 50
Micro-Turbine, Nat. Gas fuel, 50 kW, 50 CF, 50 WHF 16 Commercial Schools - Small Micro-Turbing Nat, Gas 60 50 50
Micro-Turbine, Nat. Gas fuel, 60 kW, 50 CF, 50 WHF 16 /| Wholesale Trade - Large Micra-Turbine Mat. Gas 60 50 50
iprocating Engine, Nat. Gas fusl,_10 kW, 80 CF, 50 WHF 16 Cfl Whaolesale Trade - Large Reciprocating Engine Nat. Gas 10 90 50
Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 16 (Commercial Hotel | Motal - Gas Heat Stirling Engine Nat. Gas 62 50 50
Wind Turbine, None fuel, 1 kKW, 24 CF, 0 WHF 16 Residential - Electiic Heat Wind Turbing MNone 1 24 1]
'Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 16 Residential - Gas Heat 'Wind Turbine None 1 24 0
'Wind Turbine, Mona fuel, 1 KW, 24 CF, 0 WHF 16 Commercial Schools - Small Wind Turbine Mone 1 24 1]
Wind Turbine, Mone fuel, 10 kKW, 24 CF, 0 WHF 16 ‘Commaercial Health Care - Large Wind Turbine Mone 10 24 L]
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 Commercial Hotel / Motel - All Electric Wind Turbine Mone 10 24 [}
‘Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 Commercial Services - Small Wind Turbine MNone 10 24 a
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 Commercial Retail - Large ‘Wind Turbine MNone 10 24 1]
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 Commaercial Retail - Medium ‘Wind Turbine Mone 10 24 a
'Wind Turbine, None fusl, 10 kW, 24 CF, 0 WHF 16 Commercial Schools - Medium Wind Turbine MNone 10 24 1]
‘Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 Cil Manufacturing - Medium Wind Turbine MNone 10 24 V]
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 16 Cil Manufacturing - Small ‘Wind Turbine Mone 10 24 0
Wind Turbine, None fuel, 10 KW, 24 CF, 0 WHF 16 | Agriculture - Small ‘Wind Turbine Mone 10 24 o
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 16 Government - Medium Wind Turbine Mone 10 24 0
Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 16 Commaercial Services - Large 'Wind Turbine Mone 30 24 o
Wind Turbine, Mone fuel, 30 kW, 24 CF, 0 WHF 16 Commercial Services - Medium Wind Turbine Mone 30 24 0
Wind Turbine, None fual, 30 kW, 24 CF, 0 WHF 16 Cll Sewerage Systems Wind Turbine Mona 30 24 0
Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 16 Cil Manufacturing - Large Wind Turbine MNone 30 24 0
Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 16 Government - Large Wind Turbine Mone 30 24 0
Micra-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 17 Commercial Assembly - Large Micro-Turbine Nat. Gas 30 50 50
|Micm-Turbinc Nat. Gas fuel, 75 kW, 90 CF, 50 WHF 17 Cil Warshouse - Large | Micro-Turbine MNat, Gas 75 90 50
Reciprocating Engine, Nal. Gas fuel, 10 kW, 80 CF, 50 WHF 17 |Commercial Hotel f Maotel - All Electric Reciprocating Engine Mat. Gas 10 90 50
Reciprocating Engine, Mat. Gas fuel, 255 kW, 50 CF, 50 WHF 17 C/l Whaolesale Trade - Large Reciprocating Engine Mat. Gas 255 50 50
Reciprocating Engine, Mat. Gas fuel, 770 kW, 50 CF, 50 WHF 17 Commercial Health Care - Large Raciprocaling Engine Mat. Gas 770 50 50
Stirling Engine, Mat. Gas fuel, 25 kW, 50 CF, 50 WHF 17 Cfl Warehouse - Large Stiding Engine Mat. Gas 25 50 50
Stirling Engine, Nat, Gas fuel, 25 kW, 50 CF, 50 WHF 17 C/l Manufacturing - Large Stirding Engine Mat. Gas 25 50 50
Engine, Mat. Gas fuel, 52 kW, 50 CF, 50 WHF 17 Commercial Services - Large |Stirling Engine Mal. Gas 52 50 50
Wind Turbine, None fuel, 1 KW, 24 CF, 0 WHF 7 Commercial Assembly - Large Wind Turbine Mane 1 24 0
‘Wind Turbine, Mone fuel, 1 KW, 24 CF, 0 WHF 17 ‘Commercial Offica Wind Turbine Mane 1 24 1]
Wind Turbine, Mone fuel, 1 kW, 24 CF, 0 WHF 17 Commercial Retail - Small Wind Turbine Nona 1 24 0
Wind Turbine, Mone fuel, 1 KW, 24 CF, 0 WHF 17 Cil Warghouse - Small Wind Turbine MNane 1 24 Q
'Wind Turbine, Mone fuel, 1 KW, 24 CF, 0 WHF 17 C/l Wholesale Trade - Small ‘Wind Turbine MNone 1 24 a
Wind Turbine, Mona fuel, 10 kW, 24 CF, 0 WHF 17 Commarcial Schools - Large Wind Turbine MNone 10 24 0
‘Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 17 Agriculture - Large Wind Turbine Mone 10 24 0
Micro-Turbine, Mat. Gas fuel, 45 kW, 90 CF, 50 WHF 18 |Commercial Retail - Large Micro-Turbine Mat. Gas 45 90 50
Micro-Turbine, Nat. Gas fusl, 60 kW, 50 CF, 50 WHF 18 Commercial Hotel / Motel - Gas Heat Micro-Turbina Nat, Gas 60 50 50
18 Commercial Health Care - Large Micro-Turbine Mat. Gas 75 50 50
18 Government - Small l50|ﬂr PV Mone 1 33 o
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 18 Commercial Health Care - Small Wind Turbine MNona 1 24 0
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 18 Commercial Housing Wind Turbine Mone 1 24 [i]
Wind Turbine, None fusl, 1 kW, 24 CF, 0 WHF 18 C/l Whaolesale Trade - Large Wind Turbine Mone 1 24 0
Wind Turbine, Mone fuel, 10 kW, 24 CF, 0 WHF 18 G/l Warshouse - Large Wind Turbine MNone 10 24 o
Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 18 Cil Manufacturing - NEC Wind Turbine Mone 30 24 1]
Micro-Turbine, Mal. Gas fusl, 30 kW, 50 CF, 50 WHF 19 C/l Wheolesale Trade - Large Micro-Turbine Mal. Gas 30 50 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF — 19 Commercial Schools - Small Micro-Turbine Mat. Gas 45 50 50
Micro-Turbine, Mat. Gas fuel, 45 kW, 50 CF, 50 WHF 19 C/l Wholesale Trade - Large Micro-Turbine Mat. Gas 45 50 50
Micro-Turbine, Nal. Gas fual, 45 kW, 90 CF, 50 WHF 19 Commercial Hotel f Maotel - Gas Heat Micro-Turbine Mat. Gas 45 a0 50
Micro-Turbine, Nat. Gas fuel, 75 kW, 50 CF, 50 WHF 18 Commarclal Retail - Large Micro-Turbine Mat. Gas 75 50 50
19 Commercial Schools - Medium Micra-Turbine Mat. Gas 75 50 50
Reciprocating Engine, Mat. Gas fuel, 255 kW, 50 CF, 50 WHF 19 ‘Commercial Health Care - Large Mat. Gas 255 50 50
Reci ing Engine, Nat. Gas fuel, §1 kW, 90 CF, 50 WHF 18 C/l Wholesale Trade - Large Mat. Gas 61 a0 50
ine, Nat, Gas fuel, 52 kW, 50 CF, 50 WHF 19 Commercial Retail - Medium Nat. Gas 52 50 50
ine, Mone fuel, 1 kW, 24 CF, 0 WHF 19 Commercial Health Care - Medium Wind Turbine Mone 1 24 1]
. Mone fuel, 1 kW, 24 CF, 0 WHF 19 Commercial Hotel / Motel - Gas Heat ‘Wind Turbine Mone 1 24 0
, Mone fuel, 1 kW, 24 CF, 0 WHF 19 Commerclal Services - Small Wind Turbine Mone 1 24 0
. None fuel, 1 kW, 24 CF, 0 WHF 149 Cil Manufacturing - Small Wind Turbine Mone 1 24 0
Wind Turbine, Mone fual, 1 kW, 24 CF, 0 WHF 19 Agriculture - Small Wind Turbine None 1 24 v]
Wind Turbine, Nona fuel, 10 kW, 24 CF, 0 WHF 19 Commerclal Services - Medium Wind Turbine Mone 10 24 ¥]
Wind Turbine, None fuel, 10 kW, 24 CF, 0 WHF 19 Cil Sewerage Systems ‘Wind Turbine Mone 10 24 o
Wind Turbine, None fuel, 10 KW, 24 CF, 0 WHF 19 G/l Manufacturing - Large Wind Turbine Mone 10 24 0
Wind Turbine, None fusl, 10 kW, 24 CF, 0 WHF 19 Government - Large Wind Turbine Mone 10 24 0
Micro-Turbine, Nat, Gas fuel, 30 kW, 50 CF, 50 WHF 20 Commercial Health Care - Large Micro-Turbine MNat. Gas 30 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 20 Commercial Schools - Small Micro-Turbine Nat. Gas 30 50 50
Micro-Turbine, Mat. Gas fuel, 508 kW, 90 CF, 50 WHF 0 ‘Commercial Health Care - Large Micro-Turbine Mat. Gas 508 90 50
Micro-Turbine, MaL Gas fual, 75 kW, 50 CF, 50 WHF 20 ‘Commercial Hotel f Motel - Gas Heat Mu:ro Turhme Mat. Gas 75 50 50
Micro-Turbine, Nat. Gas fuel, 848 kW, 50 CF, 50 WHF 20 Commercial Health Care - Lal Mat. Gas B48 50 50
Reciprocating Engine, Bio-Diesel fuel, 11 kW, 50 CF, 50 WHF 20 Government - Small Bio-Diesel 1 50 50
Reciprocating Engine, Nat. Gas fuel, 10 kW, 50 CF, 50 WHF 20 Commercial Housir Nat, Gas 10 50 50
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Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 20 Commercial Health Care - Large ‘Wind Turbine Nona 1 24 0
Wind Turbine, Mone fuel, 1 kW, 24 CF, 0 WHF 20 Commercial Hotel / Motel - All Electric Wind Turbine Mone 1 24 0
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 20 Commercial Retall - Large Wind Turbine Mone 1 24 i}
Wind Turbine, Nane fuel, 1 kW, 24 CF, 0 WHF 20 Commercial Retail - Medium Wind Turbine Monea 1 24 0
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 20 ial Schools - Madi Wind Turbine None 1 24 0
Wind Turbine, Nane fuel, 1 kW, 24 CF, 0 WHF 20 Ci Manufacturing - Medium Wind Turbine Mone 1 24 1]
Wind Turbine, None fusl, 1 kW, 24 CF, 0 WHF 20 Govemnment - Medium Wind Turbine MNone 1 24 0
Wind Turbine, None fugl, 10 kW, 24 CF, 0 WHF . 20 Commercial Services - Large Wind Turbine None 10 24 0
Reciprocating Engine, Dissel fuel, 11 kW, 50 CF, 50 WHF 21 Cil Wholesale Trade - Medium Reciprocaling Enagine Dinsel 11 50 50
Solar PV, None fuel, 1 kW, 33 CF 0 WHF 21 Cil Whaolesale Trade - Madium |Solar PV Mone 1 33 1]
Stirfing Engine, Nat, Gas fusl, 25 kW, 50 CF, 50 WHF 21 Commaercial Services - Large Stiding Engine Mat. Gas 25 50 50
Stirling Engine, Nat. Gas fuel, 25 kW, 80 CF, 50 WHF 21 C/l Manufacturing - Medium Stiding Engine Mat. Gas 25 a0 50
Stirling Engine, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 21 Commercial Schools - Large Stifing Engine Mat. Gas 52 50 50
Wind Turbine, None fual, 1 kW, 24 CF, 0 WHF 21 Agriculture - Larga Wind Turbine N 1 24 1]
Micro-Turbine, Nat. Gas fuel, 60 kW, 50 CF, 50 WHF 22 Commerclal Retail - Larga IMicro-Turbine Mat Gas G0 50 50
iprocating Engine, Nat. Gas fuel, 10 kW, 50 CF, 50 WHF 22 Commercial Health Care - Medium Reciprocaling Engine Mat Gas 10 50 50
Wind Turbine, None fual, 1 kW, 24 CF, 0 WHF 22 Commerclal Schools - Large Wind Turbine MNone 1 24 a
Wind Turbine, None fuel, 10 kW, 24 CF. ) WHF 22 Gl Manufacturing - NEC Wind Turbine None 10 24 a
Fuel Cell, Bio-Gas fuel, 250 kW, 50 CF, 50 WHF 23 C/l Sewerage Systems Fuel Cell Bio-Gas 250 50 50
Micro-Turbine, Mat. Gas fuel, 60 kW, 50 CF, 50 WHF 23 Commercial Heallh Care - Large Micro-Turbine Mal. Gas L] 50 50
Micro-Turbine, Mat, Gas fuel, 60 kW, 50 CF, 50 WHF 23 Commercial Retail - Medium Micro-Turbine Mat. Gas 60 50 50
Micro-Turbine, Nat. Gas fuel, 60 kW, 90 CF, 50 WHF 23 ‘Commercial Retail - Large Micro-Turbine Mat. Gas 60 90 50
Micro-Turbine, Nat. Gas fuel, 75 kW, 50 CF, 50 WHF 23 ‘Commarcial Retail - Medium Micro-Turbine Nat. Gas 75 50 50
‘Micto-Tuminc Nat. Gas fuel, 75 kW, 90 CF, 50 WHF 23 Commercial Schoals - Large Micro-Turbing Nat. Gas 75 a0 50
5 Engine, Mal. Gas fuel, 52 kW, 50 CF, 50 WHF 23 Cil Manufacturing - NEC ISII(IIng Engine Mat, Gas 52 50 50
Stiding Engine, Nat. Gas fuel, 52 kW, 80 CF, 50 WHF 23 Commercial Retail - Large Stirling Engine Mat. Gas 52 a0 50
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 23 Cl Sewerage Systems 'Wind Turbine Mone 1 24 Q
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 23 CIl Warehouse - Large Wind Turbine Mene 1 24 0
‘Wind Turbine, Nono fuel, 1 kW, 24 CF, 0 WHF 23 C/l Manufacturing - Large Wind Turbine Mone 1 24 0
Fual Cell, Nat. Gas fuel, 250 kW, 90 CF, 50 WHF 2 Commarcial Health Care - Large IFIIuI Call Mat, Gas 250 90 50
[Micra-Turbine, Nat. Gas fuel, 75 kW, 90 CF, 50 WHF 24 Commercial Retail - Large |Micro-Turbine Mat. Gas 75 a0 50
Recipracating Engine. Diesel fuel, 68 kW, 50 CF, 50 WHF 24 CAl Wholesale Trade - Medium Raciprocaling Engine Cigsel L] 50 50
Wind Turbine, None fuel, 1 kW, 24 CF, 0 WHF 24 Commercial Services - Medium ‘Wind Turhine Mone 1 24 ]
Wind Turbine, None fuel, 1 kKW, 24 CF, 0 WHF 24 Government - Larga Wind Turbine Mone 1 24 ]
|Micro-Turbine, Nat. Gas fuel, 60 kW, 50 CF, 50 WHF 25 Commercial Schools - Medium Micro-Turbine Nat. Gas 60 50 50
Reciprocating Engine, MNat, Gas fuel, 10 kW, 50 CF, 50 WHF 25 Cfl Whelesale Trade - Smail !Recigmnaligg Engine Nat. Gas 10 50 50
\Wind Turbine, Nona fuel, 1 kW, 24 CF, 0 WHF 25 Commercial Services - Large Wind Turbine None 1 24 0
Fual Cell, Bio-Gas fuel, 200 kW, 50 CF, 50 WHF 26 Cil Sewerage Systems Fuel Cell Bio-Gas 200 50 50
Micro-Turbine, Nat. Gas fual, 60 kW, 80 CF, 50 WHF 26 Cil Warshouse - Large Micro-Turbine Mat. Gas 60 90 50
Reciprocating Engine, Nat, Gas fuel, 10 kW, 50 CF, 50 WHF 26 Commercial Assembly - Large i ine Mat. Gas 10 50 50
Sclar PV, None fuel, 1 kW, 33 CF, 0 WHF 26 Commoreial Assambly - Small Nene 1 33 a
Stirling Engine, Nat. Gas fuel, 25 kW, 50 CF, 50 WHF 26 Commerclal Schools - Large Stirling Engine Nat. Gas 25 50 50
Micro-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 27 Commercial Retail - Larga Micra-Turbing Mal. Gas a0 50 50
Micro-Turbine, Nat. Gas fuel, 75 kW, 90 CF, 50 WHF 27 Commercial Services - Large Micro-Tutbine Mat Gas 75 90 111
Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 27 Residential - Electric Heat None ] 33 [¥]
Solar PV, Mone fuel, 1 kW, 33 CF, 0 WHF 27 Residential - Gas Heat MNone 1 33 0
Engine, Mat. Gas fuael, 25 kW, 50 CF, 50 WHF 27 C/l Manufacturing - NEC Mal. Gas 25 50 50
27 C/l Manuf ing - NEC Wind Turbine None 1 24 0
28 Commercial Health Care - Larga Fuel Cell Nat. Gas 200 a0 50
Micro-Turbine, Nal. Gas fuel, 30 kW, 90 CF, 50 WHF 28 C/l Manufacturing - Medium Micra-Turbine Mat. Gas 30 ag a0
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF 28 Commaercial Retail - Large Micro-Turbine Mat. Gas 45 5¢ 50
Solar PV, None fual, 1 kW, 33 CF, 0 WHF 28 Commercial Schools - Small Solar PV None 1 33 ]
Micra-Turbine, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF 29 Commercial Retail - Medium |Micro-Turbine Mat, Gaa 30 50 50
Micro-Turbine, Nat. Gas fuel, 45 kW, 50 CF, 50 WHF 29 Commercial Retail - Medium Micro-Turbine Nat. Gas 45 50 50
Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 29 Commercial Retail - Small Solar PV None 1 33 0
Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 29 C/l Wholesale Trade - Small Solar PV Mone 1 :_ig 0
Micro-Turbine, Mat Gas fuel, 45 kW, 50 CF, 50 WHF 30 Commercial Health Care - Large Micro-Turbine Mat. Gas 45 50 50
Reciprocating Engine, Nat. Gas fuel, 10 kW, 50 CF, 50 WHF 30 Commercial Hotal / Motel - Gas Heal Reciprocating Engine Nat. Gas 10 50 50
Reciprocating Engine, Mat. Gas fuel, 10 kW, 50 CF, 50 WHF 30 Commercial Schools - Small Reciprocating Engine MNat. Gas 10 a0 50
Solar PV, None fuel, 1 kW, 33 CF, 0 WHF 30 Commarcial Assembly - Large Solar PV Mone 1 33 0
Solar PV, Nane fuel, 1 KW, 33 CF, 0 WHF 30 Commercial Office Solar PV Mone 1 33 (1]
Solar PV, Naona fuel, 1 kW, 33 CF, 0 WHF 30 Cll Warehouse - Small Solar PV Mone 1 33 [1]
GDS Associates, Inc. Page 4 of 4 June 11, 2003 _
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ECONOMIC POTENTIAL - 5 YEAR PAYBACK OR BETTER (10%, 25% and 100%)

Assumptions:
- Only those ap

tions far tachnologies showing paybacks of 5 years or less are considered viable

- Load shapes used for “Typical Customers” serves as proxy load shape for entire custormer group

- The viable DG units identified from each custamar group will be assumed instatled equally over the group (i.e., for o customer sub-group where 3 unit lypes have paybacks all 5 yoars or less, kKW is estimaled by assuming 1/3 from each unit type)

- # of customars for each “Typical” custemer group ara from load shape data provided by Alliant and correspond to Billing Pramises.

- Dus to capital-intensive nature of DG ir

(& di fram

ATTACHMENT 2A

s key business line), only 10% of those masting above criteria are estimated as likely to be instailed, however, 10%, 25% & 100% ars presented

Appendix L
Page 96 of 347

- Econamic patantial estimates will vary greatly depending on the assumptions used in the screening modei to calculate simple payback (note: paybacks are calculated using numerous simplifying assumptions regarding utility rates, fusf casts, lechnology in

Exhibit  (BRK-1)
Schedule A
Page 95 of 393

Avorage. Total
Avorage | Customer | Potential # | | llad | E I E i i Wasto
#of Unit Size |Group Load| of Units Capacity Potantial Fotential Paotential Copacity | Heat
Customer Typa/Sub-Group Tachnology Configuration Simpla Payback {yrs)| C (W) Installed (kW) 10% 25% 100%  |Technology Fuol Capacity | Factor | Factor
Agriculiure - Large Stiding Engine, Bio-Gas fuel, 52 kW, 20 CF, 50 WHF 4 & 81 170 34 850 3 213 850 |Stirling Engine B-Gas 52 g0 50
Agriculiure - Large Micro-Turbine, Bio-Gas fuel, 75 kW, 90 CF, 50 WHF 5 Migro-Turbing Bio-Gas 75 a0 50
riculture - Large Stirling Engine, Bio-Gas fuel, 25 kW, 50.CF, 50 WHF 5 Sitirfin, ing Bic-Gas 25 20 50
Agriculture - Small fual, &KW, CF. WHF Nons - ar - - = - =
Cil Manufae‘.urina - Large 'Wind Turbina, None fuel, 860 kW, 24 CF, 0 WHF 5 4 880 963 1.8 13,482 1,348 3,371 13,482 JWind Turbine D&re 560 24 o
Ci Manufacturing - Medum f_ugL KW, WHF Nona - 208 - = - L] =
IC\"I Manufaclurini -NEC . fusl kW, WHF HNons = 10,354 - - - - -
Cil Manufacturing - Small . fuel, KW, CF_WHF None 76 - 56 - U5 - - i
Cil Sewerage Systems ISIir.‘ing Ergine, Big-Gas fuel, 52 kW, 50 CF, 50 WHF 5 2 _52 241 4.6 482 121 482 |Si Engine Bio-Gas 52 90 50
C/i Warehousa - Large Wind Turbine. Mone fuel, 860 kW, 24 CF. 0 WHF 5 0 G946 1.4 46 237 946 fWind Turbine Nona 1] 24 []
CJi Warshouse - Small . fusl ®W, CF, WHF Nene [: - 10 - - - - -
Chi Wholesals Trads - Large . fusl, kW, CF,_ WHF None 5 - 540 - il B - -
CA Wheolesaie Trade - Medium Stirling Engire, Mat. Gas fuel, 25 KW, 80 CF, 50 WHF 3 23 65 750 1.5 17,250 1,725 4313 17,250 | Stiring Engine Nat. Gas 25 a0 50
CA Wholesale Trade - Medium Stiring Engire, Nat. Gas fuel, 52 kW, 90 OF, 50 WHF 3 Stirling Engine Mal. Gos 52 a0 50
Cil Whaolesale Trade - Medium Micro-Turbine, Nat. Gas fuel, 30 kW, 90 CF, 50 WHF 4 Picro-Turkine Nat. Gas ao a0 50
Cil Wholezale Trade - Madium Micro-Turbine, Nat. Gas fuel. 45 kW, 90 CF, 50 WHF 4 Micro-Turbine Nal. Gas 45 20 50
Cil Whalesale Trade - Madium Micro-Turbine, MNat. Gas fuel, 50 kW, 90 CF, 50 WHF 4 Micro-Turbine Nat. Gas 60 80 50
Cil Wholesale Trade - Medium Reciprocating Engine, Mat. Gas fuel, 10 kW, 90 GF, 50 WHF 4 Reciprocating Engine Nal. Gas 10 0o 50
CN Wholesale Trade - Madium Reciprocating Engine, Nat. Gas fuel, 61 KW, 50 CF, 50 WHF 4 Reziprocating Enging Mat. Gas 61 80 50
il Wholesale Trade - Madium Slirling Engine, Nat. Gas fuel, 52 KW, 50 CF, 50 WHF 5 Stirling Engine Nat. Gas 52 50 50
CA Wholesale Trade - Madium Wind Turbine, Mone fusl, 260 kW, 24 CF 0 WHF H Wind Turpine Nona 250 24 "]
Cil Wholasale Trade - Smali fual, kW, CF, WHF Nons [ - 41 - - - -
F 5 i = 52 5. 1,064 706 e Gt Gas | 25 5l ]
10 17 30 EE 1 663 88 166 Wind Turbine Nang 30 4 1
Wind Turbina, Nona fusl, 660 kW, 24 CF, 0 WHF 5 4 G50 1,880 2. ?_§2_0 ?2 1,880 Wind Turbine Nora 860 4 0
Commercial Health Care - Medium Stirling Engine, Nat. Gas fual, 25 kW, 90 CF, 50 WHF 4 13 43 127 3, 1,851 185 413 tirling Engine Nal. Gas 25 0 50
Commercial Health Care - Medium Stiring Engina, Nat. Gas fuel, 52 kW, 50 CF, 50 WHF 5 Stirling Engine Nal. Gas 52 50 50
[Commercial Health Care - Madium Stirling Engine, Nal. Gas fusl, 52 kW, 80 CF, 50 WHF 5 Stirling Enging Nal. Gas 52 80 50
‘Commercial Health Cara - Small fuel kW, CF,_WHF Nene ] - 15 - - - - e 1= e i
Commarcial Holel / Matal - All Electric Engine, Nal. Gas fusl, 25 KW, 80 CF, 50 WHF 5 3 25 1_9 76 567 57 142 567 | St Nat. Gaz 25 ﬂ 50
Commercial Holel / Motel - Gas Heat . fual, XW, CF, WHF . None 5 - 114 - s i -
Commercial Housing Fuel Call, Nat. Gas fuel, 200 kW, 90 CF, 50 WHF 4 7 225 180 1] 1,260 126 315 1.260 |Fuel Cell Mat. Gas 200 a0 50
Commarcial Housir‘g Fual Call, Nal. Gas fuel, 250 KW, 80 CF, ﬁ WHF 4 Fusl Call Nat. Gas 250 20 50
Commaercial Office fuel, kW, CF, WHF == Mone = 15 = = - i i -
Commaercial Retail - Large Wind Turbire, None fuel 860 kW, 24 CF, 0 WHF 5 12 [ 414 0.6 4,068 407 1,242 4,968 | Wind Turbina MNong B0 24 o
Commercizl Relail - Madium . fual kW, CFWHF Nona 32 = ki) - = ¥ - -
Commercial Retail - Small . fuel kW, CF_WHF Nane 43 - 18 - = = - —
Commarcial Schools - Largs Wind Turbine, Norne fuel, 660 kW, 24 CF, 0 WHF 5 2 80 D66 1.5 193 483 1,032 [Wind Turbine Nong 660 24 4]
Commarcial Schools - Medium uel, KW, CF, WHF Mone 11 - 184 - - - -
1 Cammercial Schoals - Small uel, kKW, CF, WHF None 73 11 - - - - -
Commarcial Services - Larga sl F Nane 4 s 1,404 = = i -
Commercial Services - Medium . fuel, kW, CF, WHF MNane g - 113 - - - -
Commercial Senvices - Small . fual, kW, CF_WHF None 52 - - - - - - -
Govammant - Large . fusl kW. CF, WHF None & 114 = - = 3
Govarnment - Madium , fuel, kW, CF WHF iona 21 - 52 - - - - -
Government - Small . fusl KW. CF_WWHF ) B6 - - - - - - -
Residential - Electric Haat F F None - - - - = -
Resigential - Gas Heat F Nore - - - - - - -
10%
. 5 ¥r. Total Econamic Potontial {k
I
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ATTACHMENT 28

ECONOMIC POTENTIAL - 10 YEAR PAYBACK OR BETTER (10%, 25% and 100%)

Assumptions:

- Oy thoso 10 yours or | watla

- Lend shapos used for “Fypienl Cusbontars” sorvos as pray kad shapo for ontire cuskomor group

- Tha viale DG units iedlifiod from ench customer group will bo assumed installod oqually ovor he group (Lo, foe a customar sub-group whoro 3 unit types hove paybacks all oqunl 100 1033 tan 10 yoars, KW is estimaled by Dasuming 172 freem aoch unt type)
- of cusiomans for ooch TTypeeal” cushamsor group ave from Inad shape data umwummwrw to Biling Premises

- Duses b cpitoled ol OG 5 T s kery businons linal, only 10% of those moetng abovo eritora o eximated os fivoly 10 bo instolied, however, 10%, 25% & 100% ore prosontod

- Ecancmic poloalial estimatos will vary groatly depending on tho used in the to calculate {neta: paybacks L sing smplitying Togoecing uliity Fatos, fuad eosls lechioiogy instalaton costs, it |
FTEgE ToTaT
Avarage | Customer | Polential @ | inatslfed | Economic | Economic | Econcmic Wasts
Simple Payback mof Unit Size | Group Load| of Units Capacity | Potential | Potential | Polential Capacity | Haat
Custemer TypeiSub-Group Tachnolegy Configuratien fyra) Customors [ kW) nstaliod k¥ 10% 25% 100% _|Tochnalogy Fusl |Capacity| Factor | Factor
[Agriculture - Large Sliriing Eng Bio-Gas fuel, 52 kW, 50 CF, 50 WHF 4 ) 2 e 24 850 85 m B50 [Shiring Engine Bio-Gas 52 & 50
| Agricullure - Lore L . io-Gaa fued, 75 KW, 90 CF, 50 WHF 5 N Micro-Turking Ble-Gas 5 50 50
MMINW LD'W Silirfirg Engine, BicGas fucl, 25 kW, 80 CF, 50 WHF 5 | Slirlng Engine Bio-Gas 5 0 0
in, Bio-Gas fuel, 45 kW, 90 CF, 50 WHF [ Mero-Turbing Bic-Gas 45 60 50
Mhulmm anu Micre-Turbin, Bio-Gas fuel, 60 kW, 90 CF, 50 WHF ] Mero-Turbing Bio-Gas &0 0 50
|Agricultura - Lorge Micré=Turbing, Bic-Gas fucl. 30 kW, 90 CF, 50 WHF 7 Micro-Turbing Hio-Gas 0 50 =0
| Agricultizre - Lowge Stiffing Engine, Bio-Gas fuol, 52 kW, 50 CF, 80 WHF 7 Slifing Engine Bic-Gan 52 50 &0
| Agriculture - Lorge Wird Turbine, None fuad, 250 kW, 24 CF, 0 WHF 1 8 Wind Tuning | o 250 24 o
|Aariculture - Large Micro=Turbine, Blo-Cas fuel, 75 kW, 50 CF, 50 WHF a [Micro-Turbing. i Blo-Gas 75 0 50
Awleum.lm Large Slitling Enging, Bio-Gas fudd, 25 kW, 50 CF_ 50 WHF 10 Slirlng Enging. Bic~Gas 25 = L
1 MNane ful, 100 KW, 24 CF, 0 Wi 10 WWind Turting Noowe Jog 24 a
Tz 15 = 37 | T = | . —
] ] a7 963 39 3,482 1348 | aan 13, [Vina Turcing Nono 850 24 [
B ] Hat. Gos. &2 & £
9 | Sliring Engine Nal Gas 25 & e
] L Wind Turbing Moo 250 ] o
10 23 100 298 | a0 A6 88 | 114 6,854 |Wind Turbing Nona 100 [F]
S Manufacturing - NEC. & 6 0 10,354 :| 34 8,710 5177 12943 51,770 |Wind Turbing Nono 6E0 24 o
S Monufochuring - NEC | 250 KWW, 24{2‘7 '] WNF 10 | Wind Turbine Kona g
p oo 78 - 5 | - - - + S
St Slirling Enging, Bie-Gas fuel, 52 kW, 80 CF, 50 WHF & 2 7 241 33 482 44 121 [FH ISWR Engine Bio-Gan 50
TN Sowartge Syslems Migro-Turbing, Bio-Gas funl, 75 kW, 33 CF, 50 WHF & Micro-Turbing Bie-Gas 50
C Sewaiage Syslems Stirking Engine, Bio-Gaa fucl, 26 kW, 80 OF 50 WHF 8 Stiring Enging Bio-Gas %0
€l Sowerage Sysiems Micro-Turbine, Blo-Gam fuol, 45 W, 90 CF, 80 WHF ¥ Micro-Turbired Bio-Gam 50
CA Soworage Sysloms Micio-Tursine, Bio-Gas fuel, B0 kW, 80 CF. 80 WHF 7 Adaro-Turbing Bio-Gas &0 50
; Micro-Turtine, Bio-Gas fuel, 30 kW, 90 CF, 50 WHF a Wicro-Turbano Bio-Gas e 50
Stiling Enging, Bio-Grs fusl, 52 kW, 50 CF . 50 WHF ] | Stiring Engino Bio-Gas &2 50
i Wi Turbine, Mone fusl, 250 kW, 24 CF, 0 WhHE b1 Wing Turbano Kona 250 23 Il (']
Cil Warehouse - Large ‘Wind Turbing, Nono fual, 650 KW, 24 CF, 0 WHF 5 1 a7 D46 38 846 85 n7 G4t |Wind 7u'bﬂn Nono BE0 24 o
Sfrling Engino, Nl Gos fual, 52 kW, 50 CF, 50 WHF a Mal Gas &2 a0 S0
Strling Engine. Nat Gaa'ud 25 kW, 00 CF, 50 WHF 9 Mal. Gas 25 90 8
2 HNong 250 24 o
None & = 10 - - . - -
Cil Whalosalo Trade - Largo SIHIN Enping, Nnt G fued, 25 kW, 10 CF, 50 WHF 8 [ (i 540 T2 2700 270 675 2,700 |Stining Enging Mol Gaa 25 20 0
Cil Wholosalo Trode - Laigoe birg, Nong fucl, 250 KW, 24 CF & WHF 7 Wind Tubine Hong 280 4 0
G Whedosalo Trodo - Lavge Wﬂ! Turbine, None fusl, 100 KW, 24 OF, 0 WHF L3 Wind Turbing Nana 100 24 o
' Whotosalp Trogo - Large Micro-Tuibine, ot Gos fuel, 30 kW, 80 CF. 50 WHF 10 [Micro-Turbine Mot Gas 30 0 50
Cf Wihetosala Trads - Lirgo 10 Micro-Turbing Not Gas | 45 0 50
Gl Wheinsalo Trade - Large 10 Sl Enging Nat. Gas 2% 50 50
1 s [Sllﬂm Enging, N 50 50
G Whaiesilo Trada - Medium. Slirlng Engne. Nal. Gos fudl, 25 kW, 00 CF, 50 WHF 3 2 5 780 “y 17,250 1.72% 4313 17250 i 0 S0
C Whatosnlo Trade - Modium Slirfng Engne, Mal. Gas fucd, 52 kW. 90 GF, 50 WHF 3 it 1 20 50
G Whalosako Trode - Madium Mero-Twbine, Nal. Gas fue, 30 kW, 90 CF, 50 WHF 4 20 50
€ Wholesalo Tradeo - Modium Mrero-Turtino, Mal Goa fudl, 45 KW, 90 CF, 50 WHE 4 o0 S0
CA Whelesnla Trade = Modium Wicro-Turbing, Mol Goa ful, 60 kW, 00 CF, 50 WHF “ 0 50
CN Whelesalo Trade - Modium Reciprocating Engino, Mot Gas fuci, 10 kW, 90 CF, 50 WHF 4 Recigrocaling Engne Nat Gas w a0 50
S Wincisaio Tiade - Madkin Raciorocaling Engired, Nat. Gas fuel, 61 kw, 50 CF, 80 WHF 4 Reciprocating Engne Mot Gas 61 a0 50
CIl Winclosalo Trade - Modium Stirfng Engine, Nal Gas fusl, 52 kW, 50 CF, 50 WHF -] Siirkng Engine: Mok Gas 52 50 50
C Wholosno Trade - Modhm Wind Turcine, None fued, 250 kW, 24 CF, 0 WHF 5 ‘Wind Turbing Moo 250 24 [}
T Whelesaio Trado - Modium Micro-Turbing, Mot Gas fuol, 75 kW, 50 CF, 50 WHF L] Micro-Turbing Nat Gas 75 50 50
I Whclesalo Trade - Modiurn Reciorecafing Enging, Mot Gas fud, 27 kW, 90 GF, 50 W'HF 8 Reciprocaling Engne Nat Gas 7 80 50
Gl Winclesa'o Trado - Modrim Slifing Engine, Nat. Gas fud, 25 kW, 50 CF, 50 WHF & i Sirling Engana Mot Gas 25 50 50
I Winclcsaiio Trado - Madsim Wind Turtine, Nor fued, 100 kW, 24 CF, 0 WHF & Wind Turbing MNene 100 24 o
1 T/l Wholesaro Trado = Modium Mero-Turbing, Mat. Goa fued, 80 kW, 50 CF, 50 WHF 7 Micro-Turbing Mol Gas &0 5 50
G Whiokesti'e Trade - Medium Recloroenfing Enging, Mol Gan fuet, 10 kW, 50 CF, 50 WHF 7 Reciprocating Engine. Mal. Gas 0 50 5
i Whiolessin Trade - Modhir Reciorocafing Engine, Mok, Gas fucl, 81 kW, 50 CF, 50 WHF 7 Reciprocoting Engne Nat Gas & 50 50
CI Whlosalo Trndo - Midum Micre-Turting, Nat. Gas fuel, 30 kW, 50 CF, 50 WHF B Micro-Turbne Mot Gas 30 50 50
T Wholesalo Trade - Modiim Mecro-Turking, Mot Gas fuel, 45 kW, 50 CF, 50 WHF 1) Micro-Turbing Nat. Giass. 45 50 5
il Wholemale Trada - Medum [ Wind Turbine, None fuel, 30 kW, 24 CF, 0 WHF 8 Wind Turbing Mono ] 24 @
CIT Wholesslo Trade - Modum Reciprocating Engino, Diose! fug, 11 kW, 00 CF, 50 WHF w0 Rociprocating Enging: Diosol 1" a 50
| Wholesalio Trade - Mdium Wind Turting, Nom fuel, 10 kW, 24 CF, 0 WHE (1] ‘Wind Turbina Mene 12 24 [
LIl Wholeseo Teade - Smol ih Hong L] - 41 - . ¥ Y *
Commancial Assemibiy - Lorae i, ; 50 WHE 5 7 [ 152 13 766 06 EET 7,064 |Sring Engne 50 5
Commaorcial Assombly - Lorge | Stirkng Engine, Nal. Gas fusl, 52 kW, 50 CF, 50 WHF -] 50 50
Commancind Assembly = Lango & 24 3
MUD--WUM NM Gaa!\.ﬂ 30!!\'\!' 90& WWH’F 90 g g?]
1
&3 mibly < Small WMT\HDIM.NWM GDkW chF BWHF i ki 30 39 13 B63 56 | 168 24 [1]
Comimorcal Honlth Care - Large Wind Turbing, Norm fued, 560 kW, 24 CF, 0 WHF 5 4 294 1.880 T8 7520 752 1.880 7 24 []
| Commencial Health Core - Large ant, Nal. Gas fuel, 52 kW, 90 CF, 50 WHF & ] 1 o
Commarctal Heallh Care - Loigo Stirfng Engine, Nal. Gam Fucl, 25 kW, 50 CF, 50 WHF ¥ | o0 0
Commerncial Health Care « Lange Wind Turting, Nore luel, 250 kW, 24 CF, 0 WHF 7 24 a
Commarcial Health Cara - Lorgo Mecro-Turbing, Nal. Gos fued, 75 kW, 20 CF, 50 WHF 8 20 55
Commaorcat Hoalth Caro - Large Reciorocoling Enging, Mat, Gas fuel, 770 KW, 10 CF, 50 WHF 8 a 50
Commercial Hoallh Care - Lage Wind Turbine, None fuel, 100 kW, 24 CF, 0 WHF ) 24 [}
Commoncial Hoalth Care - Large Reciprocating Engire, Mol Gas fucl, 266 kW, 90 CF, 50 WHF 10 80 50
ICﬂhmH Howilth Caire = Large I.Shdm Engino, Nat. Gas fugl, 52 kW50 CF_ 50 WHFE 10 1 50 5%
Commeresal Heallh Care - Medurm Slirkng Engine, Nat. Gas fuel, 25 kW, 80 CF, 50 WHF 4 12 L] 27 28 [ 1,661 165 a13 1,681 [Suriing Engine Mot Gas 25 a5 50
Commorcisl Honlth Core - Medum Stirkng Enging, Nal, Gas Riel, 52 kW, 50 CF. 50 WHF ] 1 Strling Engno Mot Gas 52 50 50
Commercial Haalth Care « Modium Mot Coa fuel, 52 kW, 90 CF, 50 WHF 5 i g Engs Mot Gas 52 " 50
Commarcal Hoalth Care - Medium Micro-Turbino, Mal. Gas fued, 30 kW, 90 CF, 50 WHF 7 l Micro-Twbing Nat Gos 0 80 50
Commorcial Hoallh Carg - Medium Micro-Turking, Mal. Gas fucd, 45 kW, 90 CF, 50 WHF 7 | Micro-Twbne Kat Gas 45 o0 50
GDS Associates, Inc. Page 1of 2 June 11, 2003
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ATTACHMENT 28

ECONOMIC POTENTIAL - 10 YEAR PAYBACK OR BETTER (10%, 25% and 100%)

Assumptions:

- Orly thaso Tor of 10 yoars or i wiable

= Land shapes usod for Typical Cuslomers” serves as prasy load shapa for antire customer group

= Tho vt DG units ientified frem eoch cusiomor group wil be assumod installed cqually awor the group (1 0., for @ customor sub-group whees 3 unil hypes have paybocks ol oqual 10 .o loas Man 10 years, KW is estinaiod by assuming 172 from oach unit type)

& of cusiomorn for ooch Typsar” cuslomer group 476 from loord ilzant and 1o Biling Promises
- Du to copitai o 0G {8 dvergonea freen custemer's key busingss lin), only 10% of theso mbeting abown eriteria aro esiminod v fkoly (0 bo nataliod, howover, 10%, 25% & 100% avo prosoniod
= Economig polontind ot matos will vary greatly g an tho liong usod in the L to calculero si (note: paybocks g numenous Smpkfying nsaumplions rogaeding ulfity rates, fue coats, lochnoiogy Instaliaton costs, it )
Avarage Total 1
Avarage | Custorer | Polontial ® | inataited | Economic | Economic | Econcmic Wasts
Simpls Payback #of Unit Size |GroupLoad| ofUnits | Capacity | Potontlal | Potential | Potential Gapacity | Heat
| Customer Typaitub-Group Tochnalogy Conflguration fyra} Customers kW) L) matallod kWY 10% 25% 100% | Tochnology Fuel |Capacity | Factor | Factor
Commesial Health Care - Modum [Slifing Engine, Nk Gas fuel, 25 kW, 50 CF, 50 WHF 7 Mat.Goa | 28 50
Commercial Health Care - Madium Micro-Turting, Mot. G fual, 75 KW, 50 CF. 50 WHF ] | Mol Gos | 78 % b
Commercial Hoaith Cara - Modium WindTmbnr.\ Nona fucl, 100 kW, 24 CF, 0 WHF 9 i hor 100 24 ]
Contmertial Hostth Corn - Modium Fincipre gine, féat. G fuusl, 10 kW80 GF, 50 WHF 10 i Mol Gos | 10 50
NmMmW o bertler poybach Nong [E] - 15 - - - 1
Slirting Ergine, Mol Ges fud, 25 KW, 50 CF, 50 WHF [} 3 Ak 189 a1 EH 57 142 Mal Gas | 25 50 50
[Commerciat Hotol f Motel - All Eloclric | Micro-Turbine, Nat. Gas fuol, 30 kW, 50 GF, 50 WHF 4 Nal.Gos | 30 50 50
[ Commescial Holel / Motol - All Electric [ Stiling Engine. Nat. Gas fuel, 25 kW, 50 OF, 50 wrF | 8 Nal Goa | 25 50 50
Hokal / Motal - All Electric | Stviing Engino, Nab. Gas fuel, 52 kW, 50 CF, 50 WHS 8 Nal Gos | 82 w0 50
| Commercial Hole! Mok « All Eleciric. | Wind Turbio, Nona fuel, 100 kW, 24 CF, 0 WHF 2 Noo | 100 | 24 ]
Cemmercinl Hobo! / Mobol - All Eloclric fuel, 45 kW, 50 CF, 50 WHE 1 Nal Gins 44 | 00 | so
Gommercinl Holel | Model - Gos Font | Striing Engine, Nat. Gos ful, 25 KW, 50 CF, 50 WHE 3 3 50 (] 23 570 57 143 NalGas [ 25 | 0 | &
| Commercinl Hotol ! Motal - Gos Heat [ Wine Turbing, Nono fual, 100 kW, 24 CF. 0 WHF g Nang we | o« | o
Cormmercinl Hobel | Motel » Gas Hoat 25 KW, 50 CF, 50 WHE 10 Mol Gos | 25 b0 | 50
| Cemmorcinl Housing. Fleal Call, Nat. Gors fual, 200 KW, 50 GF, 50 WHE ] T =] ) [X] 1.260 [ 315 Nl Gos | 200 %0 | B0
f Conmercinl Housing Fuol Gall, Nat. Gas fucl, 250 kW, 90 CF, 50 WHF 4 Nat, Gaa | 250 o 50
| Commencinl Housing Fuu Celi, Nat. Gas fuel, 1000 kW, 50 CF, 50 WHF 3 et Gas | 1000 % 50
| Commercial Housing 8 Mat Gons | 2000 60 S0
| Gommercial Housing s:m.g Engino, Hal. Gaa fusi, 25 kW, 30 CF, 50 WHE 6 Stirling Engino Mot Gas | 25 90 5
Commerclnl Housing Fual Coll Nat. G fuol, 250 kW, 50 GF, 50 WHF 7 Fucl Cell Nat Gaa | 250 50 50
Commorclal Housing Ful Cok, Nat. Gas fual, 200 kW, 50 CF, 50 WHF a Fuot Cell Not Gas | 200 w0 50
Cemmorsinl Housing |5tring Engine, Nal. Gas fued, 52 kW, 50 CF, 50 WHF ] Stitling Enging Mot Gas | 52 50 50
u i Wind Turbing, Nona fuel, 100 KW, 24 CF, 0 WHE E Jiwinet Turbing Hone 180 24 o
Nono with 10 47 of besler pagtnck Mo o i = & - B LR i
Commrclal Ratal - Lorge Wind Turbing, Nono fucl, 860 KW, 24 GF, 0 WHF 5 1z 25 414 16 4,966 407 1.242 4.968 | Wind Tubne Nono 60 24 ©
Commoeclal Rotoll - Large Shirling Engin, Nal. Gas fuel, 25 KW, 90 GF, 50 WHF 8 Siting Engine Nob Gas | 28 o0 0
cm\mum Rotail - Lorge Wind Turbine, Nooa fuel, 250 kW, 24 CF, 0 WHF 8 Wind Turbino MNene 250 a4 @
Wind Turbing, Nonn fuel, 100 kW, 24 CF, 0 WHE 10 | Winel Turking Neno 100 24 a
] EF) 100 78 (i3 FREH 243 6ok 2,427 |\Wiee Turbing Hone 100 24 [
Nerin a3 = 15 - - - - "
Wind Turbing, Nono fusl, 660 KW, 24 CF, 0 WHE 5 2 337 ET 20 1882 13 83 1,832 [Wind Turting Neno ) 2 (]
Wiind Turbing, Nonn fucl, 250 kW, 24 CF, 0 WHF 8 Wind Turbine Neno 250 23 [3
Wéind Tuirbi Fued, 100 kW, WHE 10 Wind Turbing MNono 100 2e a
Commercial Schoots - Medm Sliring Enging, Nat, Gaia fuel, 52 kW, 90 GF, 50 WHE 3 " 2 184 20 2024 202 506, 2,024 |Stling Engma Nt Ges | 52 50 50
Gommorcinl Schoots - Medium Sliring Enging, Nat. Gas fucl, 25 KW, 90 GF, 50 WHF 7 | Nob Gos | 25 a6 50
Commuorcial Schools - Modum Wind Turbing, Nora fued, 250 kW_ 24 CF 0 WHF & Nene 250 24 o
{Commersiat Schools - Modum wiind Turbing, Nono fucl, 100 kW, 24 CF, 0 WHF 9 Hoee 100 24 0
i wicro-Turting, Nx G fuel, 75 kW, 50 CF, 50 WHF 10 Nt Gas | 78 5 5
Stirineg Enging, Mok, Gais fuol, 52 kW, 50 CF, 50 WHE 10 . Nat Gos | 52 5 5
Shiing F_nnme an Gus fuel, 25 %W, 50 GF, 50 WHF T 73 52 1 21 8,103 810 7026 Nt Gas | 25 e E]
Wind Turbino, Nana fusl, 100 kW, 24 CF, 0 WHF & Neng 00 24 ]
M.ac-Tuurn Nt Gas fusl, 30 KW, 90 CF. 50 WHE 10 Nol Gos | 30 50 50
Slitling Engine, Nal Gos fuel, 52 &, 50 CF, 50 WHF 10 = Nal Gog | 52 53 50
Wind Tu-unu. Nane Tul, 650 KW, 24 CF 0 WHF 3 4 ET 1450 3 5875 ET) 1,454 o [ 2] []
Stirfing Engine, Nat Gars fuol, 52 KW, 50 CF, 50 WHF ] Nal. Gaa 52 &0
‘wired Turbing, Nono fuel, 250 kW, 24 CF, 0 WHE [ Moo 250 24 [
Wit Turbire, Nona fug Vi, 24 GF, 0 WEE T 250 113 | ] EICIES 107 254 [ 250 2% o
Non with 10 yr or bolter Nong - - - . F -
‘Wind Turtane, Mone lusl, 250 KV, 24 CF 0 WHE £} 250 114 [ B84 ] 171 = 250 | 24 0
Hono with 10 yr or boller poyback Nono 2 - &2 - - - -
Roclptocating Engnn, Nal. Gos fust, 10 KW_ 50 CF, 50 WHe T ] 1z - = : * = Nal Gos | 10 [ 50
\Wird Turbing, Nono fual, 30 kW, 24 CF, 0 WHF T Nane 0 24 ]
Reciprocating Engrio, Dlesal fucd, 11 %W, 50 CF_ 50 WHF 8 Diceal i3l 50 50
| ‘Wi Turbing, Neae fus, 10 KW, 24 CF, 0 WHF 2 Nana ] 24 [
Wind Turbing, Nono fuel 1 kW, 24 GF_0 WHE 10 Nang 1 b [
Non wath 10 41 or botter poyback Hong - - - - = -
Fiosidontial - Gas Hoal Moo wilh 10 7 or betlor payack. Nano - - - - - -
10%] Z5%]  100%]
Total Economic Potentinl (kW) 13477 [ 33551 [ 134,765 |
)
GDS Associates, ine. Page 20f 2 June 11, 2003
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February 13, 2009

Mr. Doug Litwiller, P.E., CEM
Alliant Energy

1284 XE Place

Ames, IA 50014

Subject: Distributed Generation Assessment — Update
Minnesota

Dear Mr. Litwiller,

As requested, GDS Associates, Inc. (GDS) has reviewed our 2003 report entitled
Distributed/Onsite Generation Options Identification and Assessment Project
(Minnesota). The purpose of the review was to identify potential areas where performing
updates to the previous model would be beneficial, and to develop a proposed scope of
work for implementing those updates and reissuing the findings.

Specifically, GDS reviewed current fuel costs, available distributed generation (DG)
equipment and costs, and state and federal incentives, and performed a high level
evaluation of several additional technologies. Results from our review are presented
below, followed by a summary of the areas where updates would be beneficial, and a
work plan is presented for incorporating the updates and reissuing a current report.

k. RESULTS FROM REVIEW

Based on our review, the installed cost of several distributed generation technologies
has increased since the 2003 evaluation. The cost increases are associated with
updated information from vendors and based on actual cost expenditures from recently
completed projects. Table 1 summarizes changes to installed costs from the 2003
evaluation.

Table 1: Changes to Installed Costs of Previously Included Technologies
ology

as Fueled Fuel |
> and céiolgl;zs?-elzgge:;l\;al - $5:500 90000 it
Wind Turbine - 1 kW $3,500 $7,500 214%
Wind Turbine - 10 kW $3,000 $6,200 207%
Wind Turbine - 30 kW $2,500 $3,050 122%
Wind Turbine - 100 kW $1,750 $5,400 309%
Wind Turbine - 250 kW $1,500 $2,600 173%
Wind Turbine - 660 kW $1,100 $1,200. 109%
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New distributed generation technologies and models were also evaluated. Table 2
summarizes the new technologies and identifies key performance characteristics. A
more in-depth discussion of the new technologies is provided in Section Il below.

1

Table 2: New DG Tech

Wind Turbine 50 $0.025 $2,600
Wind Turbine 1,500 $0.005 $2,600
Wind Turbine 1,800 $0.005 $1,667
Solar Energy 2 $0.001 $9,750
Solar Energy 4 $0.001 $9,400
Solar Energy 8 $0.001 $10,674
Solar Energy 32 $0.001 $9,356
Solar Energy 50 $0.001 $14,016
Solar Energy 200 $0.001 $9,400
Biomass with CHP 0 $0.008 $600
Biomass with CHP 50 $0.008 $4,000
Combustion Turbine 2,000-22,000 - -
Concentrated Solar 3 - -

The cost of fuel (diesel, biodiesel, and natural gas) has changed significantly since the
2003 model evaluation. Table 3 summarizes the fuel costs utilized in the 2003 model

compared to current fuel costs.

Table 3: Fuel Cost Comparison

Diesel ($/gal) $1.070 $2.315 216%
Bio-Diesel ($/gal) $1.320 $2.894 219%
Natural Gas ($/therm) $0.502 $0.878 175%

State and federal incentives were also reviewed and are discussed in detail in Section II.
There have been key changes to some incentives that will affect the fiscal viability of
some projects, including several incentives that have either been terminated or who's
funding has been fully allocated.

A summary table of the customer data profiles utilized in the 2003 model is included as
Attachment 1 to this report. We recommend that the customer profiles be reviewed by
Alliant to determine whether any significant demographic or energy usage changes have
occurred that would require the customer sectors and associated energy usage profiles
to be updated during Phase Il implementation.
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Il AREAS WHERE UPDATES WOULD BE BENEFICIAL

Updated Assumptions and Associated Changes to 2003 Model

Required modifications from the 2003 model can be broadly categorized into one of
three groups; scope and cost of DG equipment, state and federal incentives, and fuel
costs. Changes from the 2003 model in each of these groupings are discussed below.

Scope and Cost of Distributed Generation Equipment

The installed cost per kW of generating capacity of wind turbines has changed since the
2003 report based on recent manufacturers cost quotations and review of actual project
costs. In some cases, the cost per kW increased by >100%. In addition, new wind
turbine manufacturers and products have surfaced in the marketplace. Wind turbines
capable of producing electrical outputs of 50 kW, 1,500 kW and 1,800 kW are available
and have been incorporated into more recent DG evaluation models. The maximum
generating capacity reviewed for wind turbines in the 2003 model was 660 kW.

Available solar PV generating technology has expanded since the 2003 model to include
equipment with electrical output capacities of 2 to 8 kW, 32 kW, 50 kW, and 200 kW.
The previous model considered only a solar PV product with an electric output capacity
of 1 kW. It may be beneficial to include these additional solar PV technologies in an
updated distributed generation model. The costs for solar has also been update to
current prices. The price for installed solar PV has risen slightly since 2003. The global
demand for solar PV has been strong over the past few years.

The total installed cost of the 200 kW gas fueled fuel cell increased by approximately
$100,000 based on discussions with a product manufacturer. The total increase is
approximately 9% higher than assumed in the 2003 model.

The 2003 model evaluated natural gas fueled micro turbines with electrical output
capacities up to 2 MW. Solar Turbines Incorporated’, a subsidiary of Caterpillar,
produces gas fueled turbines up to 22 MW in generating capacity. Installation and
maintenance costs and load characteristics for the larger capacity turbines should be
developed and input into the model to determine the effectiveness of these larger
capacity gas fueled turbines.

State and Federal Incentives

The area of incentives offered for renewable power generation is the most changed
since 2003 and may affect the fiscal viability of some DG and CHP projects. Incentives
that have changed significantly since the 2003 evaluation are discussed below.
Additional incentives related to renewable generation may also occur as part of the
proposed federal stimulus package in Q1 of 2009. Although this language is not yet
finalized, GDS is tracking the legislation closely and should be capable of incorporating
any future changes into an updated model.

! http://mysolar.cat.com/cda/layout im=6637&x=7
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The federal Business Energy Tax Credit program? was expanded significantly by the
Energy Improvement and Extension Act of 2008. The new law extended the duration --
by eight years -- of the existing credits for solar energy, fuel cells and micro turbines;
increased the credit amount for fuel cells; established new credits for small wind-energy
systems, geothermal heat pumps, and combined heat and power (CHP) systems;
extended eligibility for the credits to utilities; and allowed taxpayers to take the credit
against the alternative minimum tax (AMT), subject to certain limitations. Key changes
to the Business Energy Tax Credit Program include the following.

> Solar generation credit expanded to 30% of total expenditure, with no maximum

> Fuel cell credit expanded to 30% with no maximum. Credit based on $1,500 per
0.5 kW generation

» Small wind (up to 100 MW) credit up to 30% of expenditures, or $4,000,
whichever is less.

» Micro turbines (up to 2 MW) credit up to 10% of expenditures, with no maximum.
Credit based on $200 per kW generated

» CHP, credit up to 10% of expenditures with no maximum. Applies to generators
up to 50 MW with minimum 60% efficiency

The PV Solar Rebate program offered by the Minnesota Department of Commerce is still
active, however all funds have been reserved as of the date of this review. New
applications are being placed on a waiting list. This is a change from the 2003
evaluation that considered an incentive of $2,000 per kW generated up to a maximum of
$8,000 per project under this program.

The Renewable Energy Production Incentive (REPI)3 funded by the U.S. Department of
Energy has been extended through 2026 and expanded to include bio-gas and hydrogen
fuel cells. The REPI program and the Energy Production Tax Credit (IRS) are both
indexed for inflation, meaning that the incentive rate per kWh for both has increased
since the 2003 evaluation. The 2003 model was based on incentives of 15 cents per
kWh ($0.15/kWh) for each program whereas the current incentives offered are
approximately 21 cents per kWh ($0.21/kWh) to account for inflation.

The 2003 Climate Change Fuel Cell Buy Down Program that was considered in the 2003
evaluation is no longer active and should be removed from an updated model. A new
incentive that may be available and that was not included in the 2003 model is the
Mainstay Energy Awards program. Mainstay Energy is a private company offering
customers who install renewable energy systems the opportunity to sell the renewable
energy credits (REC’s) and receive a one-time payment for five years worth of credits.

Appeﬁdix 4E
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Cumulatively, changes to the incentive programs discussed above will impact the cost
effectiveness and paybacks of the distributed generation technologies evaluated.

Fuel Costs

The cost of fuel has risen drastically since 2003; these changes will have a significant
impact on the results of the model. The current cost of diesel in Minnesota is $2.315 per
gallon®. This represents a 116% increase in price from the costs used in the 2003
model. The cost of biodiesel has risen at a similar rate. The cost per therm of natural
gas has increased to an average of $0.878/therm® in November 2008 as reported by the
Energy Information Administration (EIA). This represents an increase of 75% above the
costs used in the 2003 model. Based on these price increases since 2003, it would be
prudent to update the current fuel prices in a new model.

New Technologies

GDS reviewed several distributed generation technologies that were not included in the
2003 report and one technology (concentrated solar power) that was included in the
2003 evaluation but was not commercially available at the time. Each of the new
technologies considered are discussed below.

Biomass CHP

Biomass combined heat and power generation can offer potential to certain customers.
System capacity factors can often be quite high, over 90% in cases where there is a
need for year round waste heat. Based on these conditions, woodchip-fired combined
heat and power systems could provide excellent benefits to end-use customers from
both an operating cost and environmental perspective (including the potential for
lowering greenhouse gas emissions). Biomass gasification equipment would likely
achieve the highest efficiency levels and lowest greenhouse gas emissions as compared
to burner box type units.

Based on previous studies conducted by GDS, the typical installed cost of biomass CHP
systems is on the order of $4,000 per kW, with a heat rate of 10,000 Btu per kWh. The
maintenance costs were estimated at $0.0075 per kWh based on vender input.
Modeling used in the previous studies showed a simple payback of less than 10 years
for applications where customers might have year round heatihg needs.

Currently, except for RPS renewable energy credits, there are no well defined incentive
programs available to encourage increased development of biomass-fueled electric
generation facilities. The USDA does offer several potentially helpful programs, but
each would need to be assessed carefully to determine applicability and eligibility for
projects that might be considered for development.

* AAA website, www.fuelgaugereport.com
* EIA website, http://tonto.eia.doe.gov/dnav/ng/ng _pri_sum_dcu_SMN_m.htm
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Biogas CHP

Quantifying the performance of biogas CHP systems will require further evaluation if so
desired for an updated model. GDS was able to procure general cost information on
one recently installed biogas CHP system that was installed at the University of New
Hampshire (UNH). The UNH project consisted of a 4.6 MW Solar Turbine connected to
a biogas processing plant. The total installed cost of the turbine alone was
approximately $6.1 Million representing a cost of nearly $1,350 per kW.

When a low- or no-cost fuel source exists, or in situations where there is a year-round
heating demand (process or absorption chilling), then biogas CHP systems have the
potential for financial viability. With fossil-fuel costs rising, these types of systems are
becoming more cost-effective.

Combustion Turbines

Combustion turbines are most likely to have financial viability in applications where large
year-round system or process heating demands are present. These applications
typically exist within large commercial or industrial buildings and large institutional
campus settings. For the large commercial building and institutional campus systems,
absorption chilling is often an integral part of the on-site demand and can help to keep
paybacks within a cost-effective range (approximately 5 to 10 years).

Concentrated Solar Power

Concentrated solar power technology was identified in the 2001 and 2003 reports but
was not commercially available at that time. It is our understanding that at least one
manufacturer, Infinia Corporation®, has developed a concentrated solar product capable
of producing up to 3 kW of AC energy. Commercial production of the products was
launched in late 2008 and retail units are expected to be available mid-late 2009.
Further research into the cost and capability of these units is required; however it may
be worth including this technology in an updated model.

. PROPOSED WORK PLAN FOR A RIGOROUS ANALYSIS:

GDS has developed a work plan to incorporate the changes discussed above and to
issue the findings in an updated distributed generation assessment report. Each
proposed task and an estimate for the number of hours to complete are provided below.
Attached to this letter is a labor matrix that identifies the cost for each task based on
allotted hours and billable rates.

» Task 1: Additional Secondary Research
o Review and update the distributed generation technologies and key
performance/cost input information for use in the assessment tool.

s http://www.infiniacorp.com/main.php
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o (Optional) Review new technologies including biomass CHP, biogas CHP
and large combustion turbines and identify performance/cost information
for use in the assessment tool.

o Review the existing Company-specific information from previous projects
with Alliant staff to verify that there has been no major changes to the key
customer sectors (i.e., number, and associated loads shapes of industrial,
small and large commercial, residential, and agricultural customers, and
relevant subcategories including manufacturing, hospitals, schools, office,
retail, etc.) since 2003.

» Task 2: Revisions to Existing Screening Model
o Review and update the existing model as necessary. Updates may
include revisions to technology assumptions, incentive amendments, use
of current fuel costs, and/or changes to the Alliant load profiles and
related demographics.

o Updates to the Model Documentation Development — revise as necessary
user notes explaining functionality, presenting instructions for model use,
identifying any limitations and requirements for more detailed analysis.

» Task 3: Customer Group Screening / Prioritization & Economic Potential

o Utilize the screening model to determine on-site generation potential for
various customer groups then scale results using customer profiles
(based on generic & sector-specific inputs collected in Task 1). Initial
screen of & sectors (industrial, small commercial, large commercial,
residential, & agricultural). Additional analyses on potentially cost-
effective buildings/business types within specific sector categories (i.e.,
hospitals, schools, manufacturing, retail, office).

o Develop an estimate of the economic potential (potential loss of load) for
all projects with a payback of ten years or less.

o Develop summary of information, including prioritized list of opportunities,
and present results.
*  Results will be presented in a way to help Alliant identify and
target cost-effective technologies for marketing to specific
customer sectors and building types.

Sincerely,

Scott Albert
Principal and Region Manager
GDS Associates, Inc.
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Attachment 1

Customer Data Profiles — 2003 Model
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Information provided by Alliant Energy Corporate Services, Ine. S K9S $/therm alternative heating fuel value for customer types where natural gas usage data was n
Natural Gas Electricity Peak kW | Annual Therm Annual Therms
Code Customer Type, Rate Class Avg. Cost ($/therm) | Avg. Cost (3/kWh) | Demand Consumption Peak kw ratio
1 Residential - Electric Heat Residential 0.900 0.083 0 163 n/a
2 Residential - Gas Heat Residential 0.900 0.083 0 1,068 n/a
3 Commercial Assembly - Large Large Power & Lighting Rates 0.958 0.074 152 23,219 153
4 Commercial Assembly - Small General Demand Metered 0.978 0.087 39 10,040 257
5 Commercial Health Care - Large Large Power & Lighting Rates 0.612 0.062 1,880 337,344 179
6 Commercial Health Care - Medium Large Power & Lighting Rates 0.965 0.066 127 20,865 164
7 Commercial Health Care - Small General Demand Metered 0.950 0.069 15 2,578 172
8 Commercial Hotel/Motel - All Elec Large Power & Lighting Rates 0.950 0.060 189 14,697 78
9 Commercial Hotel/Motel - Gas General Demand Metered 0.898 0.064 114 8,865 78
10 Commercial Housing - Aprtmnt Bldgs |Large Power & Lighting Rates 0.944 0.068 180 30,374 169
11 Commercial Office General Demand Metered 1.213 0.071 15 361 24
12 Commercial Services - Large Large Power & Lighting Rates 0.950 0.045 1,494 69,319 n/a
13 Commercial Services - Medium Large Power & Lighting Rates 0.980 0.046 113 5,243 46
14 Commercial Services - Small General 0.950 0.063 0 524 n/a
15 Commercial Retail - Large Large Power & Lighting Rates 1.065 0.059 414 14,387 35
16 Commercial Retail - Medium Large Power & Lighting Rates 0.950 0.061 76 12,450 n/a
17 Commercial Retail - Small General Demand Metered 1.064 0.075 18 5,272 293
18 Commercial Schools - Large Large Power & Lighting Rates 0.705 0.054 966 125,748 130
19 Commercial Schools - Medium Large Power & Lighting Rates 0.950 0.060 184 40,232 n/a
20 Commercial Schools - Small General Demand Metered 0.705 0.077 111 34,092 307
21 C/l1 Sewerage System Large Power & Lighting Rates 0,950 0.049 241 0 n/a
22 C/I Warehouse - Large Large Power & Lighting Rates 0.950 0.050 946 73,046 77
23 C/I Warehouse - Small General Demand Metered 0.950 0.074 10 730 73
24 C/I Wholesale Trade - Large Large Power & Lighting Rates 0.950 0.070 540 16,026 30
25 C/1 Wholesale Trade - Medium Large Power & Lighting Rates 0.950 0.108 750 22,258 30
26 C/I Wholesale Trade - Small General Demand Metered 0.950 0.076 4] 1,217 30
27 C/I Manufacturing - NEC Large Power & Lighting Rates 0.950 0.039 10,354 307,277 30
28 C/I Manufacturing - Large Large Power & Lighting Rates 0.977 0.049 963 38,586 40
29 C/I Manufacturing - Medium Large Power & Lighting Rates 0.950 0.059 298 8,844 30
30 C/I Manufacturing - Small Large Power & Lighting Rates 1.064 0.063 56 1,080 19
31 Agriculture - Large Large Power & Lighting Rates 0.950 0.056 170 0 n/a
32 Agriculture - Small Farm Rates 0.950 0.063 37 0 n/a
33 Government - Large Large Power & Lighting Rates 0.950 0.046 114 2,744 24
) 34 Government - Medium General Demand Metered 0.950 0.061 52 1,251 24
35 Government - Small General 0.950 0.133 0 626 n/a
Appendix 4E
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D,

GDS Associates, Inc.

Engineers and Consultants

September 27, 2010

Mr. Brent Kitchen
Alliant Energy
1284 XE Place
Ames, |A 50014

Subject: Distributed Generation Assessment — 2010 Update
Minnesota

Dear Mr. Kitchen,

As requested, GDS Associates, Inc. (GDS) has reviewed our previous Distributed Generation
Memo Report, prepared in 2009 to identify potential equipment and fuel cost assumptions that
may have changed since the previous model update and new incentives and technologies that
have become available. These findings are presented in the following sections.

1. SUMMARY OF KEY CHANGES SINCE 2003

Major changes that have occurred since the 2003 model update can be broadly categorized into
one of three groups; fuel costs, state and federal incentives, and scope and cost of DG
equipment.

Fuels costs are a key component of the model, as they have strong influence on the estimated
savings calculations and cost-effectiveness of distributed generation technologies. As shown in
Table 1, the cost of diesel and biodiesel has dramatically increased since the 2003 model
development and 2009 assessment update. Incorporating this updated cost information would
considerably improve the accuracy of DG technology economics and savings estimates.

Table 1 - Updated Fuel Costs

2003 Cost 2009 Cost 2010Cost % Change

_ Fuel Type Estimate Estimate Estimate 2003 -2010

Diesel ($/gal) $1.07 $2.315 $3.020" 182.2%
Biodiesel ($/gal) © $1.32 $2.894 $3.120° 136.36%
Natural Gas ($/therm) $0.502 $0.878 $0.673% 34.1%

The installation cost is another key factor with potentially large impacts on the cost-effectiveness
and modeled payback period of distributed generation technology. The installation cost
information presented in this memo was determined through conversations with vendors and
actual cost expenditures for completed projects. It should be noted however, that the cost of
installation can vary greatly depending on a number of project-specific factors. This data was

" http://lwww.afdc.energy.gov/
2 http://iwww.centerpointenergy.com/services/naturalgas/business/naturalgasprices/gaspriceupdate/MN/
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supplemented with a review of other sources, such as the California Distributed Energy
Resource Guide®, but does not represent a guaranteed estimation of cost.

Based on available data, installed cost of distributed generation technologies has exhibited no
discernable overall trend since 2003. However, there have been significant shifts in price within
some specific technology types. Natural gas and bio-gas microturbines have become much
more costly, exhibiting an estimated 14.5% increase in the price of natural gas microturbines
and a 56.5% overall increase for bio-gas microturbines. Wind turbine costs have also climbed
since 2003, though this can in part be attributed to inflation. Contrary to these patterns and
despite the 15.6% devaluation of dollar, the price of solar photovoltaics systems has declined
since 2003. Key installation cost shifts (>10%) are presented in Table 2 below. A detailed
discussion of significant installed cost changes since the 2009 memo is provided in section |I.

Table 2 - Distributed Generation Technologies and Associated Shifts in Installed Cost

2010 Installed
Cost Estimate | % Change Since 2003

($/kw)

DG Manufacturer and | 2003 Instalied Cost
Estimate (S/kW)

Solar

Generic 1kW PV $10 000 |  $8,568

Wind Turbines
Fuhrlander FL100 S1, 750 $3,800 117.14%
Fuhrlander FL250 $1,500 $1,960 30.67%
Bergey BWCXL124 | 53,5000 55670 | ___ 62.00%

Bio-Gas Microturbines e
Capstone C30

Captstone C60
Natural Gas MicroTurbines

Capstone C30

New distributed generation technologies and models were also reviewed and evaluated for this
memo. Table 3 on the following page summarizes technologies that are not included in the
current (2003) model. The DG options presented below include a combination of new and
emerging technologies, and technologies that were previously included but are now available in
different capacities. :

? http://www.energy.ca.gov/distgen/
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Table 3 - New Distributed Generation Technologies

DG Manufacturerand | piociical output | O8M costs | EStimated Installed
Model $/kWh Cost ($/kW)

- Solar Photovoltaic - B
Generic PV 2 kW $8,500
Generic PV 4 KW $0.001 $8,250

Sunny Boy ASE 300 8 kW $0.001 $6,000
Power Light Shell Solar 32 kW $0.001 $9,356
Generic PV 50 kW $0.001 $6,200
Generic PV 200 kW $0.001 $5,000

~ Biomass CHP <
Emery Energy Company™ $12,350.00
Entropic Energy* $3,000 to $5,000

Wind Power ca -
EWS 50 kW $0.025 $2,600
Zephyr (GE) 1,500 kw $0.005 $1,900
Vestas V80 1,800 kW $0.005 $1,200
Vestas V90 & V112 3 MW $0.005 $1,915

Dish/Sterling Concentrated Solar Power

Infinia PowerDish* 3 kw $4,850
SES Systems™ ___10Kwor25 kW _____$10,000

Concentrated Photovoltaics .
Cool Earth Solar* 5 kW - $1,000

Solint Energy SE-500X

0.335 kW $5,500

. Combustion Turbines (with Heat Recovery) .

Solar up to 15 MW $0.0096 $1,000 to $1,200
Kawasaki Gas Turbines 650 kW to 18 MW $0.0096 $1,000 to $1,200
Rolls-Royce 2.2t051.2 MW $0.0096 $1,000 to $1,200

Vericor Power Systems 500 kW to 50 MW $0.0096 $1,000 to $1,200
*Denotes technologies currently in development

Upon review of state and federal incentives, it has been determined that changes have been
made to many of the incentive and rebate programs since 2003. Several programs have
changed the requirements and incentive levels, which could significantly impact the cost
effectiveness and viability of certain distributed generation projects. Major changes are
summarized below.
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The federal Business Energy Tax Credit program* was greatly expanded by the Energy
Improvement and Extension Act of 2008. The law extended the duration of existing credits for
solar energy, fuel cells and micro turbines as well as expanded the eligible technologies to
include small wind-energy systems, geothermal heat pumps and combined heat and power
systems.

The PV Solar Rebate program offered by the Minnesota Department of Commerce is still active,
though currently all funds are reserved and applications are being placed on waiting list. This
represents a substantial change as the 2003 evaluation included this program in the model,
considering an incentive of $2,000 per kW generated up to a maximum of $8,000 per project.
Similarly, The Climate Change Fuel Cell Buy Down Program, which was included in the 2003
model, is no longer active and should be removed from an updated model.

The Renewable Energy Production Incentive (REPI)® funded by the U.S. Department of Energy
has been extended through 2026 and expanded to include bio-gas and hydrogen fuel cells. The
REPI program and the Energy Production Tax Credit (IRS) are both indexed for inflation,
meaning that the incentive rate per kWh for both has increased since the 2003 evaluation. The
2003 model was based on incentives of 15 cents per kWh ($0.15/kWh) for each program
whereas the current incentives offered are approximately 21 cents per kWh ($0.21/kWh) to
account for inflation.

In addition, a number of new programs are now available which are funded primarily by the
American Recovery and Reinvestment Act (ARRA) of 2009. Further details regarding these
new incentive options and changes to existing programs will be discussed in Section II.

A summary table of the customer data profiles currently utilized in the model is included as
Attachment 1 to this report. As these profiles have not been updated since the 2003 model, we
recommend that the customer profiles be reviewed by Alliant to determine whether any
significant demographic or energy usage changes have occurred that would require the
customer sectors and associated energy usage profiles to be updated.

. DETAILED KEY CHANGES SINCE 2009

Updated Assumptions and Associated Changes to 2009 Memo

Required modifications from the 2009 Memo can be broadly categorized into one of four groups;
fuel cost, scope and cost of DG equipment, new DG technologies and incentive programs.
Changes from the 2009 memo in each of these groupings are discussed below.

Fuel Costs

The cost of fuel has changed slightly since 2009 and these changes will greatly affect the
results of the model. The current cost of diesel fuel in Minnesota is $3.02 per gallon. This
figure represents an increase of over 30% in the past year. The cost of biodiesel fuel has also
risen to $3.12 representing an increase of 7.8% from last year. Lastly, the cost of natural gas

4http:;‘!\a\rww.dsireusa.org;‘library!includesa’ina::entivechm'?Incenti\are_Cm:ie=US33F&Stattamfederal&cunr»entp
ageid=1&ee=1&re=1

5http:waw.dsireusa.orgilibrarya’inoludes!incentiveZ.cfm?Incentive_Code'=USS3F&State=federal&currentp
ageid=1&ee=18&re=1
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