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31.59 31.59 31.59 17.51 01:00 21/08/2002 Tonr
31.59 31.59 31.59 17.51 02:00 21/08/2002 Tor
31.59 31.59 31.59 17.51 03:00 21/08/2002 Tonr
3159 3159 3159 17 51 04:00 21/08/2002 Tor
31.59 31.59 31.59 17.51 05:00 21/08/2002 Tonr
31.59 31.59 31.59 17.83 06:00 21/08/2002 Tor
31.59 31.59 45 2487 07:00 21/08/2002 Tonr
3159 3159 45 46 8 0800 21/08/2002 Tor
31.59 31.59 45 70.32 09:00 21/08/2002 Tonr
31.59 31.59 96.41 46.99 10:00 21/08/2002 Tor
31.59 31.59 96.41 4715 11:00 21/08/2002 Tonr
3159 3159 96 41 5049 12:00 21/08/2002 Tor
31.59 31.59 96.41 76.2 13:00 21/08/2002 Tonr
31.59 31.59 96.41 16.63 14:00 21/08/2002 Tor
31.59 31.59 96.41 614 15:00 21/08/2002 Tonr
3159 3159 96 41 5145 1600 21/08/2002 Tor
31.59 31.59 45 62.92 17:00 21/08/2002 Tonr
31.59 31.59 45 5769 18:00 21/08/2002 Tor
31.59 31.59 45 4985 19:00 21/08/2002 Tonr
3159 3159 45 2042 2000 21/08/2002 Tor
31.59 31.59 31.59 2857 21:00 21/08/2002 Tonr
31.59 31.59 31.59 17.91 22:00 21/08/2002 Tor
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3159 3159 3159 1865 00-00 22/08/2002 1 or
31.59 31.59 31.59 17.51 01:00 23/08/2002 1o
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3159 3159 45 5799 18:00 23/08/2002 1 on
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31.59 31.59 45 2052 20:00 23/08/2002 1 on
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31.59 31.59 96.41 20.62 11:00 24/08/2002 nawy
31.59 31.59 96.41 20.81 12:00 24/08/2002 naw
31.59 31.59 95.41 15.33 13:00 24/08/2002 naw
3159 3159 96 41 1534 1400 24/08/2002 nw
31.59 31.59 96.41 15.8 15:00 24/08/2002 nawy
31.59 31.59 96.41 15.75 16:00 24/08/2002 naw
31.59 31.59 45 17.25 17:00 24/08/2002 naw
3159 3159 45 1542 18:00 24/08/2002 nw
31.59 31.59 45 18.75 19:00 24/08/2002 nawy
31.59 31.59 45 17.61 20:00 24/08/2002 naw
31.59 31.59 31.59 17.61 21:00 24/08/2002 naw
31.59 31.59 31.59 17.71 22:00 24/08/2002 naw
31.59 31.59 31.59 17.51 23:.00 24/08/2002 wor
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31.59 31.59 31.59 17.51 00:00 25/08/2002 1o
33.94 33.94 33.94 18.28 01:00 18/01/2002 1or
33.94 33.94 33.94 18.61 02:00 18/01/2002 1o
33.94 33.94 33.94 18.7 03:00 18/01/2002 1o
33.94 33.94 33.94 18.72 04:00 18/01/2002 1or
33.94 33.94 33.94 18.74 05:00 18/01/2002 1or
33.94 33.94 53.68 2512 06:00 18/01/2002 1o
33.94 33.94 53.68 51.26 07:00 18/01/2002 1o
33.94 33.94 33.94 7413 08:00 18/01/2002 1or
33.94 33.94 33.94 91.61 09:00 18/01/2002 1o
33.94 33.94 33.94 64.76 10:00 18/01/2002 1o
33.94 33.94 33.94 63.99 11:00 18/01/2002 1o
33.94 33.94 33.94 7357 12:00 18/01/2002 1or
33.94 33.94 33.94 90.71 13:00 18/01/2002 1o
33.94 33.94 33.94 93.97 14:00 18/01/2002 1o
33.94 33.94 33.94 75.35 15:00 18/01/2002 1o
33.94 53.68 87.59 66.85 16:00 18/01/2002 1or
87.59 53.68 87.59 17.49 17:00 18/01/2002 1o
87.59 53.68 87.59 76.07 18:00 18/01/2002 1o
53.68 53.68 87.59 56.97 19:00 18/01/2002 1or
53.68 33.94 87.59 3294 20:00 18/01/2002 1or
33.94 33.94 87.59 30.61 21:00 18/01/2002 1o
33.94 33.94 33.94 22.48 22:00 18/01/2002 1o
33.94 33.94 33.94 19.07 23:00 18/01/2002 naw
33.94 33.94 33.94 191 00:00 19/01/2002 naw
33.94 33.94 33.94 2398 01:00 19/01/2002 naw
33.94 33.94 33.94 24 02:00 19/01/2002 naw
33.94 33.94 33.94 2403 03:00 19/01/2002 naw
33.94 33.94 33.94 24.06 04:00 19/01/2002 naw
33.94 33.94 33.94 24.05 05:00 19/01/2002 naw
33.94 33.94 53.68 243 06:00 19/01/2002 naw
33.94 33.94 53.68 27167 07:00 19/01/2002 naw
33.94 33.94 33.94 27.69 08:00 19/01/2002 naw
33.94 33.94 33.94 31.24 09:00 19/01/2002 naw
33.94 33.94 33.94 30.03 10:00 19/01/2002 naw
33.94 33.94 33.94 2919 11:00 19/01/2002 naw
33.94 33.94 33.94 29.03 12:00 19/01/2002 naw
33.94 33.94 33.94 2423 13:00 19/01/2002 niwy
33.94 33.94 33.94 2398 14:00 19/01/2002 naw
33.94 33.94 33.94 23.61 15:00 19/01/2002 naw
33.94 53.68 87.59 2595 16:00 19/01/2002 naw
87.59 53.68 87.59 27.45 17:00 19/01/2002 naw
87.59 53.68 87.59 2596 18:00 19/01/2002 naw
53.68 53.68 87.59 2493 19:00 19/01/2002 naw
53.68 33.94 87.59 23.89 20:00 19/01/2002 naw
33.94 33.94 87.59 239 21:00 19/01/2002 naw
33.94 33.94 33.94 2394 22:00 19/01/2002 naw
33.94 33.94 33.94 23.89 23:.00 19/01/2002 N o
33.94 33.94 33.94 24.07 00:00 20/01/2002 1or
33.94 33.94 33.94 17.51 01:00 21/01/2002 aor
33.94 33.94 33.94 17.51 02:00 21/01/2002 aor
33.94 33.94 33.94 17.51 03:00 21/01/2002 1or
33.94 33.94 33.94 17.51 04:00 21/01/2002 aor
33.94 33.94 33.94 17.51 05:00 21/01/2002 aor
33.94 33.94 53.68 23.57 06:00 21/01/2002 1or
33.94 33.94 53.68 50.51 07:00 21/01/2002 aor
33.94 33.94 33.94 12.82 08:00 21/01/2002 aor
33.94 33.94 33.94 87.15 09:00 21/01/2002 aor
33.94 33.94 33.94 59.82 10:00 21/01/2002 aor
33.94 33.94 33.94 58.48 11:00 21/01/2002 aor
33.94 33.94 33.94 67.83 12:00 21/01/2002 aor
33.94 33.94 33.94 83.22 13:00 21/01/2002 aor
33.94 33.94 33.94 8297 14:00 21/01/2002 aor
33.94 33.94 33.94 67.45 15:00 21/01/2002 aor
33.94 53.68 87.59 61.34 16:00 21/01/2002 1o
87.59 5368 87.59 71.79 17:00 21/01/2002 aor
87.59 53.68 87.59 71.54 18:00 21/01/2002 aor
53.68 53.68 87.59 56.09 19:00 21/01/2002 1o
53.68 33.94 87.59 32.94 20:00 21/01/2002 aor
33.94 33.94 87.59 30.61 21:00 21/01/2002 aor
33.94 33.94 33.94 22.47 22:00 21/01/2002 1o
33.94 33.94 33.94 18.81 23:00 21/01/2002 aor
33.94 33.94 33.94 18.65 00:00 22/01/2002 nor

29



e

nmv 7 na'ao nin'o

30.6 3086 3086
30.6 30.6 30.6
30.6 306 30.6
306 3086 3086
30.6 306 30.6
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.719
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
306 36.65 4379
30.6 36.65 43.79
36.65 36.65 43.79
36.65 36.65 43.79
36.65 36.65 43.79
36.65 306 36.65
30.6 30.6 36.65
30.6 306 30.6
30.6 3086 3086
30.6 30.6 30.6
30.6 306 30.6
306 3086 3086
30.6 30.6 30.6
30.6 306 30.6
30.6 30.6 30.6
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.719
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
306 36.65 4379
36.65 36.65 43.79
36.65 36.65 43.79
36.65 36.65 43.79
36.65 30.6 36.65
30.6 30.6 36.65
30.6 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
30.6 36.65 43.79
306 36.65 4379
30.6 36.65 43.79
36.65 36.65 43.79
36.65 36.65 43.79
36.65 36.65 43.79
36.65 30.6 36.65
30.6 30.6 36.65
30.6 30.6 30.6
30.6 30.6 30.6
306 306 306

01:00 21/03/2002 nor
02:00 21/03/2002 nor
03:00 21/03/2002 nor
04:00 21/03/2002 nor
05:00 21/03/2002 nor
06:00 21/03/2002 nor
07:00 21/03/2002 nor
08:00 21/03/2002 nor
09:00 21/03/2002 nor
10:00 21/03/2002 nor
11:00 21/03/2002 nor
12:00 21/03/2002 nor
13:00 21/03/2002 nor
14:00 21/03/2002 nor
15:00 21/03/2002 nor
16:00 21/03/2002 nor
17:00 21/03/2002 nor
18:00 21/03/2002 nor
19:00 21/03/2002 nor
20:00 21/03/2002 nor
21:00 21/03/2002 nor
22:00 21/03/2002 nor
23.00 21/03/2002 1 or
00:00 22/03/2002 1 or
01:00 22/03/2002 1 or
02:00 22/03/2002 1 or
03:00 22/03/2002 1 or
04:00 22/03/2002 1 or
05:00 22/03/2002 1 or
06:00 22/03/2002 1 or
07:00 22/03/2002 1 or
08:00 22/03/2002 1 or
09:00 22/03/2002 1 or
10:00 22/03/2002 1 or
11:00 22/03/2002 1 or
12:00 22/03/2002 1 or
13:00 22/03/2002 1 or
14:00 22/03/2002 1 or
15:00 22/03/2002 1 or
16:00 22/03/2002 | or
17:00 22/03/2002 | or
18:00 22/03/2002 1 or
19:00 22/03/2002 1 or
20:00 22/03/2002 1 or
21:00 22/03/2002 | or
22:00 22/03/2002 1 or
23:.00 22103/2002 niy
00:00 23/03/2002 niy
01:00 23/03/2002 nay
02:00 23/03/2002 nay
03:00 23/03/2002 naw
04:00 23/03/2002 niy
05:00 23/03/2002 nay
06:00 23/03/2002 nay
07:00 23/03/2002 nay
08:00 23/03/2002 niy
08:00 23/03/2002 niy
10:00 23/03/2002 nay
11:00 23/03/2002 nav
12:00 23/03/2002 naw
13:00 23/03/2002 niy
14:00 23/03/2002 nay
15:00 23/03/2002 nay
16:00 23/03/2002 nay
17:00 23/03/2002 nay
18:00 23/03/2002 niy
19:00 23/03/2002 nay
20:00 23/03/2002 nav
21:00 23/03/2002 nay
22:00 23/03/2002 niy
23:00 23/03/2002 x or
00:00 24/03/2002 aor
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306 306 306 17 .51 01:00 21/10/2002 a0
30.6 306 306 17.51 02:00 21/110/2002 a0
30.6 30.6 30.6 17.51 03:00 211072002 a0
30.6 306 306 17.51 04:00 21/10/2002 a0
30.6 306 306 17.51 05:00 21/110/2002 a0
30.6 36.65 43.79 17.83 06:00 211072002 a0
30.6 36.65 4379 2619 07.00 21/10/2002 a0
30.6 36.65 43.79 47 08:00 21/110/2002 a0
30.6 36.65 43.79 66.09 09:00 211072002 a0
30.6 36.65 4379 40.76 10:00 21/10/2002 a0
30.6 36.65 43.79 40.78 11:.00 21/110/2002 a0
30.6 36.65 43.79 51.05 12:.00 211072002 a0
30.6 36.65 4379 66.71 13:00 21/10/2002 a0
30.6 36.65 43.79 B67.76 14.00 21/110/2002 a0
30.6 36.65 43.79 51.39 15.00 21/10/2002 a0
30.6 36.65 4379 41.42 16:00 21/10/2002 a0
36.65 36.65 43.79 57.04 17:00 21/10/2002 a0
36.65 36.65 43.79 53.68 18.00 21/10/2002 a0
36.65 36.65 4379 4379 19:00 21/10/2002 a0
36.65 306 36.65 27.64 20:00 21/10/2002 a0
30.6 30.6 36.65 2741 21:00 21/110/2002 a0
30.6 306 306 1717 22:00 21/10/2002 a0
30.6 306 306 18.81 23:00 21/110/2002 aor
30.6 30.6 30.6 18.65 00:00 22/10/2002 1o
306 306 306 17.51 01:00 25/10/2002 1o
30.6 306 306 17.51 02:00 25/10/2002 1on
30.6 30.6 30.6 17.51 03:00 25/10/2002 1o
30.6 30.6 30.6 17.51 04:00 25/10/2002 1o
306 306 306 17 .51 05:00 25/10/2002 1o
30.6 36.65 43.79 17.83 06:00 25/10/2002 1o
30.6 36.65 43.79 26.67 07:00 251072002 1o
306 36.65 4379 4728 08:00 25/10/2002 1o
30.6 36.65 43.79 65.98 09:00 25/10/2002 1o
30.6 36.65 43.79 40.48 10:00 25/10/2002 1o
306 36.65 4379 401 11:00 25/10/2002 1o
30.6 36.65 43.79 49.79 12:.00 25/10/2002 1o
36.65 36.65 43.79 54.06 17:00 25/10/2002 |or
36.65 36.65 43.79 53.14 18:00 25/10/2002 |or
36.65 36.65 43.79 43.79 19:00 25/10/2002 |or
36.65 30.6 36.65 27.64 20:00 25/10/2002 |or
30.6 30.6 36.65 27.41 21:00 25/10/2002 |or
30.6 30.6 30.6 1717 22:00 25/10/2002 |or
30.6 30.6 30.6 18.81 23:00 25/10/2002 naiv
30.6 30.6 30.6 18.65 00:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 01:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 02:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 03:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 04:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 05:00 26/10/2002 naiv
30.6 36.65 43.79 17.66 06:00 26/10/2002 naiv
30.6 36.65 43.79 1823 07:00 26/10/2002 naiv
30.6 36.65 43.79 15.59 08:00 26/10/2002 naiv
30.6 36.65 43.79 19.33 09:00 26/10/2002 naiv
30.6 36.65 43.79 18.92 10:00 26/10/2002 naiv
30.6 36.65 43.79 18.54 11:00 26/10/2002 naiv
30.6 36.65 43.79 1833 12:00 26/10/2002 naiv
30.6 36.65 43.79 131 13.00 26/10/2002 naiv
30.6 36.65 43.79 13.05 14.00 26/10/2002 naiv
30.6 36.65 43.79 13.08 15:00 26/10/2002 naiv
30.6 36.65 43.79 13.79 16:00 26/10/2002 naiv
36.65 36.65 43.79 16.86 17:00 26/10/2002 naiv
36.65 36.65 43.79 15.87 18:00 26/10/2002 naiv
36.65 36.65 43.79 18.75 19:00 26/10/2002 naiv
36.65 30.6 36.65 17.61 20:00 26/10/2002 naiv
30.6 30.6 36.65 17.61 21:00 26/10/2002 naiv
30.6 30.6 30.6 17.71 22:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 23:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 27/10/2002
1966.6 ‘71N 2 nit >"ho 3964.1
1970.7 I mani 3"ho 3936.7
8779 'wmnanh>"no 1935.6 'w mn oy 3"ng
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PowerMax

Valid for product variant 4.4

MECHANICAL SPECIFICATIONS

e [ am|

Design load (safety factor 1.5) upward 1600 Pa | downward 3400 Pa
Junction box protection class
Dimensions of the junction boxes 60 x 60 x 11.5 mm?

ble cross section 2.5 mm?

ELECTRICAL SPECIFICATIONS

Data measured under standard test conditions (STC):

1288 1025 [ [ 2%
T —

Max. over- current protechon L
Max. system voltage V. 1000V

Insolation intensity 1000 W/m? in the plane of the module, module temperature 25 °C and
a spectral distribution of the sunlight according to the atmospheric mass (AM) 1.5.

Data measured at nominal module operating temperature (NMOT)** and AM 1.5:

T — LT TR
v v my|

Open -circuit voltage Ve BV
[Shorianomen, || 206 7

** NMOT: Module operatlng temperature at 800 W/m? insolation intensity in the plane of the
module, air temperature 20 °C, wind speed 1 m/s and operating at mpp.
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Table 5-2. Microturbine Cost and Performance Characteristics

System

Microturbine Characteristics [1] = g 3 = s e
Nominal Electricity Capacity (kW) 30 65 200 250 333 1000
Compressor Parasitic Power (kW) 2 4 10 10 13 50
Net Electricity Capacity (kW) 28 61 190 240 320 950
Fuel Input (MMBtu/hr), HHV 0.434 0.876 2431 3.139 3.894 12.155
Required Fuel Gas Pressure (psig) 55-60 75-80 75-80 B80-140 90-140 75-80
Electric Heat Rate (Btu/kWh), LHV [2] 13,995 12,966 11,553 11,809 10,987 11,553
Electric Efficiency (%), LHV [3] 24.4% 26.3% 29.5% 28.9% 31.1% 29.5%
Electric Heat Rate (Btu/kWh), HHV 15,535 14,393 12,824 13,110 12,198 12,824
Electric Efficiency (%), HHV 21.9% 23.7% 26.6% 26.0% 28.0% 26.6%
CHP Characteristics
Exhaust Flow (lbs/sec) 0.68 1.13 293 4.7 5.3 14.7
Exhaust Temp (°F) 530 5492 535 493 512 535
Heat Exchanger Exhaust Temp (°F) 190 190 200 190 190 200
Heat Output (MMBtu/hr) 0.21 0.41 0.88 1.28 1.54 4.43

Table 5-2. Microturbine Cost and Performance Characteristics

System
Microturbine Characteristics [1] n 5 3 a 5 s

Heat Output (kW equivalent) 61.0 119.8 2589 375.6 450.2 1,299.0
Total CHP Efficiency (%), HHV [4] 70.0% 70.4% 63.0% 66.9% 67.5% 63.1%
Total CHP Efficiency (%), LHV 77.3% 77.8% 69.6% 73.9% 74.6% 69.8%
Power/Heat Ratio [5] 0.46 0.51 0.73 0.64 0.71 0.73
Met Heat Rate (Btu/kWh) (6] 6,211 5,983 6,983 6,405 6,170 6,963
Effective Electric Eff. (%), HHV [7] 54.9% 57.0% 48.9% 53.3% 55.3% 49.0%
Cost

CHP Package Cost (5/kW) [8] $2,690 | $2120 | s2120 | s1,840 | $1,770 | $1,710
Total installed Cost ($/kwW) [9] %4300 | %3220 | 3,150 | 32,720 | 42580 | 52,500

https: //www.epa.gov/sites/production/files/2015-
07/documents/catalog_of chp_technologies_section 5. characterization - _microturbines.pdf
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rSystem Parameters

73

Systern nameplate capacity

kWdc

SAM uses PVWatts Version 7, which is
different from the online PVWatts
Calculator version, SAM's results will likely

Module type | Premium

w | be different from the online calculator's

results until the online calculator is

DC to AC ratio updated, See Help for information about
PVWatts versions,
Rated inverter size kWac
Inverter efficiency %
rOrientation and Tracking
Azimuth Tilt Array type| Fixed open rack v
N=
o Lt Ground coverageratio
S 180
rLosses
-System Losses
System losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts.
Specify total system loss [ Total loss 14 |5

-Specify System Loss Categories
Soiling
Shading

Snow
Misrnatch

Wiring

Maonthly Energy Production

Connections%
Light-induced degradation %
Nameplate%
Availability%

Total system Iosses%

Annual energy (year 1} 114,525 kWh
Capacity factor (year 1} 17.9%
1,360 KWh/kW

12000
Energy yield (year 1)

10000 -

8000 |

Kb

6000 |-

4%

]

=

2000 -

lan  Feb  Mar

Agr

Jun Jul

n

May Aug Sep Oct Mov Dec
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~System Parameters - — - N T
SAM uses PVWatts Version 7, which is

9.5 | wdc different from the online PVWatts

Calculator wversion, S&M's results will likely

Systemn nameplate capacity

Moduletype| Premiurm V‘ be different from the online calculator's
results until the online calculator is
DCto AC ratio updated. See Help for information about
PVWatts versions,
Rated inverter size kWac
Inverter efficiency %
~Orientation and Tracking
Azimuth Tilt Array type| Fixed cpen rack w
N~ ~53 -
i o780 Tilt 4 | degrees
Vert g
27 0 ‘m: Azimuth degrees
-~ 1. \‘,____-' Ground coverage ratio
5180
~Losses
-System Losses

System losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts,

Specify total system loss [] Total loss 14 15
-Specify System Loss Categories

Shading 5‘15 Light-induced degradation ‘}E
Total system Iosses'}é

Monthly Energy Production

Annual energy (year 1) 2,471 kWh
Capacity factor (year 1} 3.0%

Energy yield (year 1) 260 kKWh/ kW 750

200

150

Kitfh

100

50

Jan  Feb Mar Apr May Jun  Jul Aug Sep Og Mov Dec
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~System Parameters - — - — —
SAM uses PAVWatts Version 7, which s
different from the online PVWatts

i 10
System nameplate capamtydec Calculator version, SAM's results will likely
Moduletype| Premium V‘ be different from the online calculator's
results until the online calculator is
DCto AC ratio updated. 5ee Help for information about
PVWatts versions,
Rated inverter size kWac
Imverter ef'ficiency%
~Orientation and Tracking
Azimuth Tilt Array type‘ Fixed open rack w
- \‘-_____-" Ground coverage ratio
S 180
~Losses
-System Losses

System losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts,

Specify total system loss [ Total loss 14 5
-Specify System Loss Categories

Soiling 2% Connections 0.5 |3
Shading % Light-induced degradation 1.5|%
Snow % MNameplate 11

Mismatch 2% Age

s

Wiring 2% Availability 3%

L,

Total system losses 8140 |3

Monthly Energy Production

Annual energy (year 1) 3,260 kWh

Capacity factor (year 1} 3.7% 350
Energy yield (year 1) 326 KWh/ kW
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~System Parameters

System nameplate capacity

kKWde

SAM uses PVWatts Version 7, which is
different from the online PVWatts
Calculator version, SAM's results will likely

Module type | Premium

V| be different fram the anline calculator's

DC to AC ratio 1.2

results until the online calculator is
updated. See Help for information about
PYWatts versions,

Rated inverter size B68.33 |kWac
Inverter efficiency %
~Orientation and Tracking
Azimuth Tilt Array type| Fixed open rack ~
27 0 ‘m: Azimuth degrees
- - “.___-' Ground coverage ratio
5180
~Losses
-System Losses
Systemn losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts,
Specify total system loss [] Total loss 14 %

-Specify System Loss Categories

Shading ":515 Light-induced degradation %
Total system losses %
Monthly Energy Production
Annual energy (year 1) 128,645 kWh
Capacity factor (year 1) 17.9% 1400
Energy yield (year 1) 1,569 KWh/kKW
12000
10000
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6000 -
40001+
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rSystem Parameters

System nameplate capacity

32.25 (kwdc

SAM uses PVWatts Version 7, which is
different from the online PViatts

Medule type | Prermium

+ | be different from the online calculator's

results until the online calculator is

Calculator version, SAM's results will likely

DCto AC ratio updated. See Help for information about
PVWatts versions,
Rated inverter size kWac
Inverter efficiency %
rOrientation and Tracking
Azimuth Tilt Array type| Fixed open rack ~
' [
» | At a1 g
sl et Ground coverage ratio
5180
rLosses
-System Losses
System losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts.
Specify total system loss [] Total loss 14 |3

-5pecify System Loss Categories
Soiling %

Shading % Lig
Snow

Mismatch

@ & &

Wiring

Total system losses 14.08 (3

Connections%
ht-induced degradation %
Nameplate%
Availabili‘ty%

Manthly Energy Production

Annual energy (year 1) 81,972 kWh
Capacity factor (year 1) 17.9%

Energy yield (year 1)

1,569 kWh/ kKW
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rSystem Parameters - — —— —
S&M uses PVWatts Version 7, which is

different from the online PVWatts

Calculator version. SAM's results will likely

v| be different from the online calculator's
results until the anline calculator is

107,

Systern nameplate capacity 3 [kwdc

Module type | Standard

DC to AC ratio updated, See Help for information about
PVWatts versions,
Rated inverter size kWac
Inverter efficiency F
rOrientation and Tracking
Azimuth Tilt Array type| Fixed open rack “
m o ver, Tilt degrees
L Al
i sl Ground coverage ratio
5180
rLosses
—System Losses
Systemn losses account for performance losses you would expect in a real system that are not
explicitly calculated by PYVWatts,
Specify total system loss[] Total loss 14 %

-Specify System Loss Categories

Annual energy (year 1] 93,929 kWh
Capacity factor (year 1} 10.5%
920 kWh/kW

Energy yield (year 1)

Shading% Light-induced degradaticn %
Total system Iosses%

Manthly Energy Froduction
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~System Parameters

System nameplate capacity

SAM uses PVWatts Version 7, which is
different from the online PVWatts

85.25
kWde Calculator version, SAM's results will likely

Module type | Standard

V| be different fram the anline calculator's

DC to AC ratio

results until the online calculator is
updated. See Help for information about
PYWatts versions,

1.2

Rated inverter size 71.04 [Wac
Inverter efficiency %
~Orientation and Tracking
Azimuth Tilt Array type| Fixed open rack ~
27 0 ‘m: Azimuth degrees
- - “.___-' Ground coverage ratio
5180
~Losses
-System Losses
Systemn losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts,
Specify total system loss [] Total loss 14 %

-Specify System Loss Categories

Soiling 2%

3

Shading %

Snow %

2

Mismatch %%

2

L,

Wiring %

Connections 05 |%

1.5

Light-induced degradation %

Mameplate 11
Age
Availability 3%

14.08 |9

L,

Total system losses

Monthly Energy Froduction

Annual energy (year 1) 78,504 kWh
Capacity factor (year 1} 10.5%
Energy yield (year 1) 921 kWh/kW
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rSystem Parameters - — - - -
SAM uses PVWatts Version 7, which is

. 375 different from the online PV\Watts
System nameplate capacity _ kWde Calculator version, SAM's results will likely

Moduletype|5tandard e | be different from the online calculator's
results until the online calculator is
DCto AC ratio updated, See Help for information about
PVWatts versions,
Rated inverter size kWac
Inverter Ef'ficiency%
- Orientation and Tracking
Azimuth Tilt Array t_l,rpe‘ Fixed open rack w
N=0 “a -
- 2SS e e
el \____.-’ Ground coverageratio
5180
rLosses
-System Losses

System losses account for perfformance losses you would expect in a real systemn that are not
explicitly calculated by PVWatts.

Specify total systemn loss [ Total loss 14 5
-Specify System Loss Categories

Soiling 2% Connections 0.3 %
Shading 3% Light-induced degradation 1.3 %

Snow % MNameplate 1%
Mismatch 2% Age

Wiring 2% Aovailability 3%

A,
b,

Total system losses 14.08 (3

Morthly Energy Production

Annual energy (year 1] 25,433 kWh
Capacity factor (year 1) 10.6% 3000

Energy yield (year 1) 925 kWh/kW
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~System Parameters

Systern nameplate capacity

3425 [kwdc

SAM uses PVWatts Version 7, which is
different from the online PVWatts
Calculator version, SAM's results will likely

Module type | Standard

v‘ be different from the online calculator's

DC to AC ratio 1.2

Rated inverter zize

2854 | kWac

results until the online calculator is
updated, See Help for information about
PV atts versions.

Inverter efficiency %
~Orientation and Tracking
Azimuth Tilt Array type‘ Fixed open rack w
2 vert, [Li8 EQrees
i -
27 0 ‘m: Azimuth degrees
- “-.____-' Ground coverage ratio
5180
~Losses
-System Losses
System losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts,
Specify total system loss[] Total loss 14 5

-Specify System Loss Categories

Soiling %
Shading %
Mismatch 3'5
Wiring %

0.5 |9

Connections
1.5 |9

1

Light-induced degradation

MNameplate %

Age

Availability 3%

L,

Total system losses 18.50 %

Monthly Energy Production

Annual energy (year 1) 29,989 kWh
Capacity factor (year 1) 10.0%
876 KWh/ kW

3500
Energy yield (year 1)
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rSystem Parameters

140

System nameplate capacity

SAM uses PVWatts Version 7, which 1s

KWdc different from the online PYVWatts

Module type | Standard

V‘ be different from the online calculator's

results until the online calculator is

Calculator version. SAM's results will likely

-Specify System Loss Categories

DC to AC ratio updated, See Help for information about
PV Watts versions.
Rated inverter size 116.67 | kiWac
Imverter efficiency Fa
~Orientation and Tracking
Azimuth Tilt Array type‘ Fixed open rack w
el et Ground coverage ratio
S5 180
Losses
-System Losses
Systemn losses account for performance losses you would expect in a real system that are not
explicitly calculated by PVWatts,
Specify total system loss[] Total loss 14 5

Soiling 2 (%

0

Shading %
Snow

Mismatch

EX-

Wiring

s

Connectiuns%
Light-induced degradation '}.':
Nameplate%
Availability%

Total system losses %

Monthly Energy Froduction

115,301 kWh

Annual energy (year 1)
Capacity factor (year 1) 9.7%
852 kWh/kW

14000
Energy yield (year 1)
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SAM uses PV Watts Version 7, which is
different from the online PVWatts

~System Parameters

i 281
System nameplate capautydec Calculator version, SAM's results will likely
Meodule type|5tandald v| be different from the online calculator's
results until the online calculator is
DC to AC ratio updated, See Help for information about
PV\Watts versions.
Rated inverter size 23407 | IWac
Imverter efficiency%
rOrientation and Tracking
Azimuth Tilt Array type| Fixed open rack w
N=0 -ad -
e -
27, 0 ‘A_ Azimuth degrees
el \‘,____-" Ground coverage ratio
5180
- Losses
-System Losses

System losses account for perfermance losses you would expect in a real system that are not
explicitly calculated by PVWatts.

Specify total system loss [ Total loss 14 %
-5pecify System Loss Categories
Soiling ":56 Connections%
Shading '}E Light-induced degradation%
5now|:|% Nameplate'}é
Mismatch '}E Ageljl%
Wiring ":56 Availability%
Total system Iosses'}é

Monthly Energy Production

Annual energy (year 1) 230,787 kWh

Capacity factor (year 1) 9.4%
Energy yield {year 1) 8271 KWh/ kW
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https: »-www.researchgate.net/figure/HAWT-and-VAWT-http (5
wwwwindturbineworkscom-2018_figl_333204326

https: v www. tashtiot.co.11/2010/02/10/%D7%9C%D7%95%D7%95%D7%99%D (6
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%D7%A8%D7%95%1D79%97/

https: »/assets.publishing. service.gov.uk/government/uploads/system/uploads, (7
attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf

https: ~/flower-turbines-store.myshopity.com/products/large-wind-tulip-2- (8
blades-5-kw-with-oft-grid-inverter-and-charge-controller

https: »/new.siemens.comy/global/en/products/energy/power-generation/gas- (9
turbines/sgt-300.html

A detailed guide to CHP developers- department of energy and climate change (10
UK

https: »web.wpi.edu/Pubs/E-project/Available/E-project-050410- (11
163916/ unrestricted/mc_rd_an_js_Rooftop_Wind I1OP_Report. pdf

https: »-www.nevo.co.il/law_html/Jaw01/502_190.htm#medl3 (12

https: »www.pv-magazine.com/2020/05/19/bipv-solar-modules-with-varying- (13
/transparency

http: »www.enpicbemed. eussites/default/files/suidelines _on _building integra (14
tion_of photovoltaic_in_the mediterranean_area.pdf

http: /15.knesset. gov.il/23/Committees/23_cs_bg 582204.pdf (15

https: »www.energy.gov/sites/prod/tiles/2016/09/133/CHP- (16
Microturbines_0.pdf

https: »rwww.epa.gov/sites/production/tiles/2015- (17
07/documents/catalog_of” chp_technologies section 5. _characterization -
microturbines.pdf
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