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31.59 31.59 31.59 17.83 06:00 23/08/2002 1 or
31.59 31.59 45 2538 07:00 23/08/2002 1 on
3159 3159 45 48 35 0800 23/08/2002 1 or
31.59 31.59 45 7274 08:00 23/08/2002 1or
31.59 31.59 96.41 49.11 10:00 23/08/2002 1 or
31.59 31.59 96.41 50.06 11:00 23/08/2002 1o
31.59 31.59 96.41 61.65 12:00 23/08/2002 1 on
31.59 31.59 95.41 76.9 13:00 23/08/2002 1 on
31.59 31.59 96.41 77.32 14:00 23/08/2002 1o
31.59 31.59 96.41 61.85 15:00 23/08/2002 1o
31.59 31.59 96.41 51.47 16:00 23/08/2002 1 on
31.59 31.59 45 63.22 17:00 23/08/2002 1 on
31.59 31.59 45 57.99 18:00 23/08/2002 1o
31.59 31.59 45 50.09 19:00 23/08/2002 1o
31.59 31.59 45 2052 20:00 23/08/2002 1 on
31.59 31.59 31.59 28.72 21:00 23/08/2002 1 on
31.59 31.59 31.59 1817 22:00 23/08/2002 1o
31.59 31.59 31.59 18.81 23:.00 23/08/2002 naw
31.59 31.59 31.59 18.65 00:00 24/08/2002 naw
31.59 31.59 31.59 17.51 01:00 24/08/2002 naw
31.59 31.59 31.59 17.51 02:00 24/08/2002 naw
31.59 31.59 31.59 17.51 03:00 24/08/2002 naw
31.59 31.59 31.59 17.51 04:00 24/08/2002 naw
31.59 31.59 31.59 17.51 05:00 24/08/2002 naw
31.59 31.59 31.59 17.66 06:00 24/08/2002 naw
31.59 31.59 45 15.12 07:00 24/08/2002 naw
31.59 31.59 45 14.48 08:00 24/08/2002 naw
31.59 31.59 45 203 09:00 24/08/2002 naw
31.59 31.59 96.41 20.67 10:00 24/08/2002 naw
31.59 31.59 96.41 2062 11:00 24/08/2002 naw
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
31.59 31.59 96.41 15.34 14:00 24/08/2002 naw
31.59 31.59 96.41 15.8 15:00 24/08/2002 naw
31.59 31.59 96.41 15.75 16:00 24/08/2002 naw
3159 3159 45 1725 17-00 24/08/2002 nw
31.59 31.59 45 15.42 18:00 24/08/2002 naw
31.59 31.59 45 18.75 19:00 24/08/2002 naw
31.59 31.59 45 17.61 20:00 24/08/2002 naw
3159 3159 3159 17 61 2100 24/08/2002 nw
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 naw
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 18/01/2002 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 5368 87.59 2493 19:00 19/01/2002 niwy
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 niwy
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 1o
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 1o
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 1o
33.94 33.94 53.68 50.51 07:00 21/01/2002 aor
33.94 33.94 33.94 72.82 08:00 21/01/2002 aor
33.94 33.94 33.94 87.15 09:00 21/01/2002 1o
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 1or
33.94 33.94 33.94 83.22 13:00 21/01/2002 aor
33.94 33.94 33.94 82.97 14:00 21/01/2002 aor
33.94 33.94 33.94 67.45 15:00 21/01/2002 1or
33.94 53.68 87.59 61.34 16:00 21/01/2002 aor
87.59 53.68 87.59 71.79 17:00 21/01/2002 aor
87.59 53.68 87.59 71.54 18:00 21/01/2002 1or
53.68 53.68 87.59 56.09 19:00 21/01/2002 aor
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 aor
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
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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
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
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
306 36.65 4379
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
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 30.6 30.6
30.6 30.6 30.6
30.6 30.6 30.6

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 | or
14:00 22/03/2002 1 or
15:00 22/03/2002 1 or
16:00 22/03/2002 1 or
17:00 22/03/2002 | or
18:00 22/03/2002 1 or
19:00 22103/2002 1 or
20:00 22/03/2002 1 or
21:00 22/03/2002 1 or
22:00 22/03/2002 | or
23:00 22/03/2002 naw
00:00 23/03/2002 niy
01:00 23/03/2002 nay
02:00 23/03/2002 nay
03:00 23/03/2002 nay
04:00 23/03/2002 niy
05:00 23/03/2002 niy
06:00 23/03/2002 nay
07:00 23/03/2002 nav
08:00 23/03/2002 naw
09:00 23/03/2002 niy
10:00 23/03/2002 nay
11:00 23/03/2002 nay
12:00 23/03/2002 nay
13:00 23/03/2002 nay
14:00 23/03/2002 niy
15:00 23/03/2002 nay
16:00 23/03/2002 nav
17:00 23/03/2002 nay
18:00 23/03/2002 niy
19:00 23/03/2002 niy
20:00 23/03/2002 nay
21:00 23/03/2002 nay
22:00 23/03/2002 nay
23:.00 23/03/2002 X or
00:00 24/03/2002 aor
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306 306 306
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
30.6 36.65 43.79
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
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
306 306 306
30.6 36.65 43.79
30.6 36.65 43.79
306 36.65 4379
30.6 36.65 43.79
30.6 36.65 43.79
306 36.65 4379
30.6 36.65 43.79

17.51
17.51
17.51
17.51
17.51
17.83
26.19
47
66.09
40.76
40.78
51.05
66.71
67.76
51.39
41.42
57.04

43.79
27.64
2741
1717
18.81
18.65
17.51
17.51
17.51
17.51
17.51
17.83
26.67
47.28
65.98
40.48

49.79

01:00 21/10/2002 aor
02:00 21/10/2002 aor
03:00 21/10/2002 aor
04:00 21/10/2002 aor
05:00 21/10/2002 aor
06:00 21/10/2002 aor
07:00 21/10/2002 aor
08:00 21/10/2002 aor
09:00 21/10/2002 aor
10:00 21/10/2002 aor
11:00 21/10/2002 aor
12:00 21/10/2002 aor
13.00 21/10/2002 aor
14:00 21/10/2002 aor
15:00 21/10/2002 aor
16:00 21/10/2002 aor
17:00 21/10/2002 aor
18:00 21/10/2002 aor
19:00 21/10/2002 aor
20:00 21/10/2002 aor
21:00 21/10/2002 aor
22:00 21/10/2002 aor
23.00 21/10/2002 aor
00:00 22/10/2002 1o
01:00 25/10/2002 1or
02:00 25/10/2002 1 or
03:00 25/10/2002 1o
04:00 25/10/2002 1or
05:00 25/10/2002 1or
06:00 25/10/2002 1o
07:00 25/10/2002 1or
08:00 25/10/2002 1or
09:00 25/10/2002 1o
10:00 25/10/2002 1or
11:00 25/10/2002 1or
12:00 25/10/2002 1or
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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 naw
30.6 30.6 30.6 18.65 00:00 26/10/2002 naw
30.6 30.6 30.6 17.51 01:00 26/10/2002 naw
30.6 30.6 30.6 17.51 02:00 26/10/2002 naw
30.6 30.6 30.6 17.51 03:00 26/10/2002 naw
30.6 30.6 30.6 17.51 04:00 26/10/2002 naw
30.6 30.6 30.6 17.51 05:00 26/10/2002 naw
30.6 36.65 43.79 17.66 06:00 26/10/2002 naw
30.6 36.65 43.79 1823 07:00 26/10/2002 naw
30.6 36.65 43.79 15.59 08:00 26/10/2002 naw
30.6 36.65 43.79 19.33 09:00 26/10/2002 naw
30.6 36.65 43.79 18.92 10.00 26/10/2002 naw
30.6 36.65 43.79 18.54 11.00 26/10/2002 naw
30.6 36.65 43.79 18.33 12.00 26/10/2002 naw
30.6 36.65 43.79 131 13.00 26/10/2002 naw
30.6 36.65 43.79 13.05 14.00 26/10/2002 naw
30.6 36.65 43.79 13.08 15.00 26/10/2002 naw
30.6 36.65 43.79 13.79 16.00 26/10/2002 naw
36.65 36.65 43.79 16.86 17.00 26/10/2002 naw
36.65 36.65 43.79 15.87 18.00 26/10/2002 naw
36.65 36.65 43.79 18.75 19.00 26/10/2002 naw
36.65 30.6 36.65 1761 20:00 26/10/2002 naw
30.6 30.6 36.65 1761 21:00 26/10/2002 naw
30.6 30.6 30.6 17.71 22:00 26/10/2002 naw
30.6 30.6 30.6 17.51 23:00 26/10/2002 naiv
30.6 30.6 30.6 17.51 00:00 27/10/2002 N Ol
‘71n 2 nit >"ho 3964.1 71N M paMy "Nt
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PowerMax

Valid for product variant 4.4

MECHANICAL SPECIFICATIONS

e[ am|
S B

ELECTRICAL SPECIFICATIONS

Data measured under standard test conditions (STC):

.
[rentatmppr[azoa|za [z
Cowamnposion, | aA

Insolation intensity 1000 W/m? in the plane of the module, module temperature 25 °C and

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

Nommipowr?y, [ w]waw[ v
Cov] mv]

Open-circuit voltage V. 76
Sodaamnl, [206a[ 208 7a
Voltage at mppV, 57

** NMOT: Module operating 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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9:00-15:00 MyWN 1’3 — 21.12 — N NYYN

4-5 99N NLY HNN NOYN MYV | NN NLY NON N » 7on
myvy 0919
100% 6 9" 1515 NI PPIY 21.5° 1

Average Value: 6.00 Hrs
Above Clip Threshold: 100.0%
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4-5 9IUN ALY HNN

NYYVUN MY M nov NN N N on
myv (=) R ia)a)
100% 5.50 911036 NI POY 21.5° 2

Average Value: 5.50 Hrs
Above Clip Threshold: 100.0%

e

10:30-14:00 MyVN 1’3 — 21.12 — NN OINT MNNH NIIYN

Myva 9IHun NOLY HNN NAYVN MYV noYY VN M N ’on
‘np"ub bakdian) [=)nkia)e]
98% 3.95 971 5935 N30 I 21.5° 1
Average Value: 3.95 Hrs
Above Clip Threshold: 98.1%
MYYa HvN NLY HNN NYN MYV novY 0N N m»n’on
‘np"ub bakdian) [=)nkia)e]
99.4% 4 91 965 N30 PP 21.5° 2
Average Value: 3.99 Hrs
Above Clip Threshold: 99 4%
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10:30-14:00 mMyYN 1°3 — 21.12 — H’29¥1H DT MNTH NHIXYN

MYVIPUNNOY DR | DDURNTIYY | hov AMon M N 7oN
npr1ab ;NN o 1IN
82% 3.73 06592 | 270 Y 68.5° 3

Average Value: 3.73 Hrs

Above Clip Threshold: 81.9% ‘l“ 3
i
g | (I
RN [
-‘ “\ I\ ‘l
Myva 9IHun NLY HNN NAYVN MYV noYY VN M mn’on
‘npﬂ:b bakdian) [=)nkia)e]
52% 3.31 ' 634 29V0 POY 68.5° 4

Average VWalue: 3.31 Hrs
Above Clip Threshold: 51.9%
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Table 5-2. Microturbine Cost and Performance Characteristics

System

Microturbine Characteristics [1] 1 g = T = =
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) 530 592 535 493 512 535
Heat Exchanger Exhaust Temp (°F) 190 190 200 190 190 200
Heat Qutput (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] 5] = 3 = S o

Heat Output (kW equivalent) 61.0 119.8 258.9 375.6 450.2 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
Net 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 (S/kW) [8] $2,6090 $2,120 $2,120 $1,840 51,770 $1,710
Total Installed Cost [S/kW) [9] 54,300 53,220 53,150 52,720 $2,580 $2,500

https: //www.epa.gov/sites/production/files/2015-

07/documents/catalog_of chp_technologies_section 5. characterization - _microturbines.pdf
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rSystem P t

System nameplate capacity 136.7 |kWdc
Module type | Standard ~

DC to AC ratio

115
Rated inverter size 118.87 | kWac

-Area Estimate for Land Area Calcul

Inverter efficiency % Estimated total module area 2,398.246 | m*
rOrientation and Tracking
Azimuth Tilt Array type | Fixed open rack ~
M= ae
-780 "~ Tilt 3 |degrees

Azimuth 1585 | degrees

Ground coverage ratio E

rSystem Losses

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

Specify total system loss (] Total loss 14 |%
-Specify System Loss Categories
Shading % Light-induced degradation %
Total system losses 1408 |%
. Monthly AC Energy in Year 1
Annual AC energy in Year 1 213,088 kWh 23000
DC capacity factor in Year 1 17.9%
Energyyield in Vear 1 1,565 kKWh/KW o
20000
5
5000
g =
10000 E
5000
0
lan Feb Mar Apr May Jun Ju Aug Sep Oct Mov Dec
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rSystem P
Systern nameplate capacity kWdc
Module type | Standard ~
DCto AC ratio
Rated inverter size 68.52 | kWac ~Area Estimate for Land Area Calcul
Inverter efficiency % Estimated total module area 1,382.456 |m*
rOrientation and Tracking
Azimuth Tilt Array type | Fixed open rack ~
N= .
" o -
i e e Ground coverage ratio
5180
rSystem Losses

Specify total system loss O
-Specify System Loss Categories

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

Total loss 14 9

Shading

Light-induced degradaticn

Connections 0.5 (%
1.5 |3

Nameplate

Age

L

Availability 3%

Menthly AC Energyin Year 1

Annusl AC energy in Year 1 ()

Annual AC energy in Year 1 105,549 kWh 2000
DC capacity factorin Year 1 15.3%
1,338 kWh/W

Energy yield in Year 1

2000

K

6000

2000

Jan Feb Mar Apr May

Jun

D
50 100 150 200 250

Total system losses %
0
5

i Aug Sep Ot Now
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e

nmnizi na'a0 N

MY T PN

System nameplate capacity 2266 |kWdc

I

Module type | Standard

DC to AC ratio 113

Rated inverter size 197.04 [kWac
Inverter efficiency %

-Area Estimate for Land Area Calcul

Estimated total module area 3,975.439 |m*

rOrientation and Tracking

Azimuth Tilt Array type | Fixed open rack ~
N=
27 0 14' Azimuth degrees
~ 1. “-‘_,v' Ground coverage ratio
5180
rSystem Losses

Specify total system loss O

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

Total loss 14 5

-Specify System Loss Categori

Soiling

Shading
Snow

Mismatch

[

Wiring

Light-induced degradation

Total system losses

Connections 0.5 3%
1.5 |2
Nameplate 1%

Age

s

Availability 3%

2471 |9

Monthly AC Energy

invesrl

Annusl AC energy inVear 1 (k)

Annual AC energy in Year 1 184,929 kih
DC capacity factor in Year 1 9.3% 20000
Energy yield in Vear 1 816 kWh/kW
15000
2 000
5000
0

len Feb Mar Apr May

dun

J Aug Sep Ot Nov Dec

50 100 150 200 250

300

350

42



e

BIPV — nnx "M
90 MNP

rSystem Parameters

different from the online PV

i 383 Atk
System nameplate capECItydec Calculator version. SAM's results will likely
Moduletype|5tandald 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 sizekWac
Inverter efficiency %
r Orientation and Tracking
Azimuth Tilt Array type| Fixed open rack v
N=0 -5 -
.7 " it egrees
42 il deg
- - “-___-' Ground coverageratio
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 |3
-Specify System Loss Categories

Shading'}é Light-induced degradation %
Total system losses %

Morthly Energy Production

Annual energy (year 1) 29,721 kWh
Capacity factor (year 1) 8.8%

Energy yield (year 1) 772 kWh/kW 3000

2500

2000

K h

1500

1000

Jan Feb Mar Apr May Jun  Jul Aug Sep O MNov Dec

43



e

amnzi na'a0 nin'o

1oy 1/3

rSystem Parameters - A o
SAM uses PVWatts Version 7, which is

different from the online PYWatts

Calculator version, SAM's results will likely

Moduletype|5tandard V| be different from the online calculator's
results until the online calculator is

System nameplate capacity 231 | kWdc

DC to AC ratic updated, See Help for information about
PVWatts versions.
Rated inverter size 19250 |kWac
Inverter efficiency %
rOrientation and Tracking
Azimuth Tilt Array type| Fixed open rack v
ﬂE s ven ilt egrees
- 1. N Ground coverageratio
5180
rLosses
-System Losses

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

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

Shading% Light-induced degradation %
Total systemn losses %
Monthly Energy Production
Annual energy (year 1) 177,427 kWh o000 F
Capacity factor (year 1} 8.8%
Energy yield (year 1) 768 kWh/ kW
15000 -
=
= 10000}
5000
0

Jan  Feb Mar Apr May Jun  Jul Aug Sep Ot MNov Dec
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09y 2/3

rSystem Parameters - — — —
SAM uses PVWatts Version 7, which is

. 467 different from the online PVWatts
System nameplate capamtydec Calculator version. SAM's results will likely
Moduletype|3tandald + | be different from the online calculator's
results until the online calculator is
DCte AC ratio updated, 5ee Help for information about
PVWatts versions.
Rated inverter size kWac
Imverter efficiency%
r Orientation and Tracking
Azimuth Tilt Array type| Fixed open rack w
N=0 s
- RS T %0degres
W A cimuth degrees
el el et Ground coverage ratio
5180
‘I.!m
-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
-Specify System Loss Categories

Soiling 2% Connections 0.5 |3
Shading 18 |% Light-induced degradation 153

Snow % Mameplate 1%
Mismatch 2% Age

Wiring 2% Availability 3%

A,
L,

Total system losses 27.36 | %

Monthly Energy Production

Annual energy (year 1) 354,448 kWh 40000 F
Capacity factor (year 1} 8.8%

Energy yield (year1) 767 kWh/kW 2sno0 |

30000 |

25000

(]

20000 |-

15000 |

10000

5000

=]

Jan  Feb Mar Apr May Jun  Jul Aug Sep Ot MNov Dec
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https: »www.researchgate.net/figure/HA WT-and-VAWT-http (5
wwwwindturbineworkscom-2018_1igl 333204326
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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 Roofiop Wind IQP Report. pdf

https: »www.nevo.co.il/law_html/Jlaw01,/502 190 htm#med13 (12

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

/transparency
htto: »www.enpicbcmed. eu/sites/default/files/euidelines on building integra (14

tion of photovoltaic in the mediterranean area.pdf
http: /15 knesset gov.1l/23/Committees/23 cs _bg 582204.pdf (15
httos: »www.energy.gov/sites/prod/tiles/2016,09/133/CHP- (16

Microturbines 0.pdf

https: »www.epa.gov/sites/production/files/2015- (17

07/documents/catalog of chp technologies section 5. characterization -

microturbines.pdf
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