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Planning of Net—Zero—Electrification Building in the
Advanced Metering Infrastructure
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Abstract

Since energy-saving buildings are in great demand, an economic analytical tool with optimal scenario
planning is developed to design a future net zero energy building in this research. This building can store both
electrification and heated water. Its deployment of a high efficiency energy—saving heat pump combines the
following functions: air conditioning, electric water heating, photovoltaic generation and battery storage. This can
also be constructed under an advanced metering infrastructure. Besides, this tool can measure how to plan the
optimal deployment in this zero—carbon electrification building with micro—grid according to the household’s
electricity or water heating use habits. Different net energy metering scenarios here include electricity tariffs,
feed—in tariffs, time of use tariffs, load profiles and water heating habits. By integrating the long—term time series
of meteorological data into the proposed scenario planning of this net zero energy building , the analysis tool can
well describe the uncertainty in some state variables and achieve a cost—effective net zero energy buildings design.
It is an important prototype to promote net—zero—electrification buildings and micro—grid in Taiwan.
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Electricity price: 11.968

FIT<10kW6.98>10kW6.62

Electricity price: 11.968 +1.06

FIT<10kW6.98>10kW6.62

PV BTY  Cost-opr Sold Bought Payback PV BTY  Cost-opr Sold Bought Payback
Timel700 Timel700
100L 14960 13680 984.7 1581.661 226.358 12.4 100L 14960 15120 1034.7 1545.421 200.122 11.97
200L 14960 13680 987.8 1567.146 230.463 12.51 200L 14960 15120 1037.8 1530.951 204.68 12.07
300L 14960 14400 1021.3 1505.831 224.686 12.9 300L 14960 15840 1071.3 1470.322 199.955 12.45
400L 14962 14400 1024.6 1489.846 227.391 13.01 400L 14960 15840 1074.6 1454.385 203.032 12.56
Time 1800 Timel1800
100L 14960 15120 1034.7 1563.738 199.733 12.24 100L 14960 16560 1084.7 1525.511 172.107 11.8
200L 14960 15120 1037.8 1559.386 212.894 12.36 200L 14960 16560 1087.8 1520.184 185.293 11.91
300L 14960 15120 1046.3 1536.899 245.934 12.74 300L 14960 16560 1096.3 1496.889 219.684 12.28
400L 14960 15120 1049.6 1522.402 250.42 12.85 400L 14960 16560 1099.6 1482.435 224.648 12.39
Time 1900 Time 1900
100L 14960 15120 1034.7 1563.93 200.073 12.2 100L 14960 15840 1059.7 1544.48 194.505 11.76
200L 14960 15120 1037.8 1563.665 216.808 12.29 200L 14960 16560 1087.8 1524.835 189.89 11.85
300L 14960 16560 1096.3 1516 219.53 12.55 300L 14960 17280 1121.3 1495.977 215.704 12.08
400L 14960 16560 1099.6 1511.504 232.554 12.67 400L 14960 17280 1124.6 1490.825 229.121 12.2
Time 2000 Time 2000
100L 14960 15120 1034.7 1563.976 198.173 12.37 100L 14960 15840 1059.7 1544.471 192.384 11.93
200L 14960 15120 1037.8 1563.654 215.083 12.45 200L 14960 16560 1087.8 1524.804 187.997 12.01
300L 14960 15840 1071.3 1537.651 239.584 12.66 300L 14960 17280 1121.3 1496.174 213.226 12.2
400L 14960 15840 1074.6 1536.901 255.871 12.74 400L 14960 17280 1124.6 1495.525 230.865 12.29
Time 2100 Time 2100
100L 14960 15120 1034.7 1563.999 198.235 12.37 100L 14960 15840 1059.7 1544.391 192.349 11.93
200L 14960 15120 1037.8 1563.718 214.579 12.49 200L 14960 16560 1087.8 1524.892 187.479 12.05
300L 14960 15840 1071.3 1537.845 237.861 12.83 300L 14960 18720 1171.3 1456.823 166.115 12.37
400L 14960 15840 1074.6 1537.347 254.593 12.92 400L 14960 18720 1174.6 1456.387 184.182 12.45
Time 2200 Time 2200
100L 14960 15120 1034.7 1564.013 198.192 11.37 100L 14960 15840 1084.7 1525.663 170.317 11.93
200L 14960 15120 1037.8 1563.601 214.424 12.49 200L 14960 16560 1087.8 1524.614 187.171 12.04
300L 14960 15840 1071.3 1537.762 237.819 12.83 300L 14960 18720 1171.3 1456.594 165.945 12.37
400L 14960 15840 1074.6 1537.238 253.871 12.95 400L 14960 18000 1149.6 1476.012 205.743 12.49

Electricity price: 11.968

FIT<10kW6.98>10kW6.62

(b) & B pERT W

Electricity price: 11.968 +1.06

FIT<10kW6.98>10kW6.62

PV BTY  Cost-opr Sold Bought Payback PV BTY  Cost-opr Sold Bought Payback
Timel700 Timel700
100L 14960 18000 1134.7 1483.611 189.259 10.77 100L 14960 18000  1134.7 1483.611 205.981 10.3
200L 14960 18000 1137.8 1469.086 195.854 10.87 200L 14960 18720 1162.8 1458.513 199.17 10.39
300L 14960 18720 1171.3 1413.474 198.424 11.22 300L 14960 18440 1196.3 1404.194 196.818 10.72
400L 14962 18720 1174.6 1398.03 203.687 11.33 400L 14960 18720 1174.6 1398.03 221.684 10.82

(MHES)
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PV BTY Cost-opr Sold Bought Payback PV BTY Cost-opr Sold Bought Payback
Time 1800 Time1800
100L 14960 18720 1159.7 1479.766 180.794 10.56 100L 14960 19440 1184.7 1469.293 176.946 10.08
200L 14960 18720 1162.8 1474.606 198.631 10.68 200L 14960 19440 1187.8 1463.695 196.052 10.2
300L 14960 20160 1221.3 1417.574 195.907 10.99 300L 14960 20160 1221.3 1417.574 213.216 10.49
400L 14960 20160 1224.6 1403.227 202.787 11.09 400L 14960 20160 1224.6 1403.227 220.705 10.59
Time 1900 Time 1900
100L 14960 18720 1159.7 1479.723 180.711 10.52 100L 14960 19440 1184.7 1469.169 176.902 10.04
200L 14960 18720 1162.8 1478.572 203.199 10.6 200L 14960 18720 1162.8 1478.572 221.153 10.12
300L 14960 20160 1221.3 1424.898 205.626 10.75 300L 14960 20880 1246.3 1412.806 202.731 10.22
400L 14960 20160 1224.6 1420.052 224.235 10.85 400L 14960 20880 1249.6 1407.761 222.754 10.34
Time 2000 Time 2000
100L 14960 18720 1159.7 1479.695 180.861 10.52 100L 14960 19440 1184.7 1469.094 176.815 10.04
200L 14960 18720 1162.8 1478.595 203.484 10.6 200L 14960 18720 1162.8 1478.595 221.452 10.12
300L 14960 20160 1221.3 1424.958 205.79 10.69 300L 14960 20880 1246.3 1412.673 203.078 10.19
400L 14960 20160 1224.6 1424.702 230.102 10.77 400L 14960 20880 1249.6 1412.282 229.552 10.28
Time 2100 Time 2100
100L 14960 18720 1159.7 1479.832 182.308 10.53 100L 14960 19440 184.7 1469.135 177.844 10.05
200L 14960 18720 1162.8 1478.692 205.489  10.61 200L 14960 19440 1187.8 1467.488 203.06 10.14
300L 14960 20160 1221.3 1424.902 207.745 10.07 300L 14960 20880 1246.3 1412.613 205.516 10.2
400L 14960 20160 1224.6 1424.592 232.267 10.79 400L 14960 20880 1249.6 1412.207 232.314 10.29
Time 2200 Time 2200
100L 14960 18720 1159.7 1479.686 175.971 10.7 100L 14960 19440 1184.7 1468.959 171.742 10.22
200L 14960 18720 1162.8 1478.593 198.368 1078 200L 14960 18720 1162.8 1478.593 215.896 10.3
300L 14960 20160 1221.3 1424.743 200.443 10.86 300L 14960 20880 1246.3 1412.549 197.103 10.36
400L 14960 20160 1224.6 1424.428 224.728 10.95 400L 14960 20880 1249.6 1412.205 223.793 10.45

Electricity price: 2.8530

25 FATHE ST L FHRRBEE
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FIT<10kW?7.1602>10kW6.4190

Electricity price: 2.8530 +1.06

s

! .

FIT<10kW?7.1602>10kW6.4190

PV BTY Cost-opr Sold Bought Payback PV BTY Cost-opr Sold Bought Payback
Timel700 Timel700
100L 14960 0 509.7 2029.275 202.597 13.01 100L 14960 0 509.7 2029.275 277.869 13.21
200L 14960 0 512.8 2015.503 204.332 13.14 200L 14960 0 512.8 2015.503 280.249 13.34
300L 14960 0 521.3 1973.558 211.382 13.58 300L 14960 0 521.3 1973.558 289.919 13.81
400L 14962 0 524.6 1957.33 211.993 13.72 400L 14960 0 524.6 1957.33 290.757 13.95
Time 1800 Timel1800
100L 14960 0 509.7 2051.831 211.094 12.91 100L 14960 0 509.7 2051.831 289.524 13.12
200L 14960 0 512.8 2047.592 215.771 13.02 200L 14960 0 512.8 2047.592 295.938 13.24
300L 14960 0 521.3 2027.332 228.362 13.36 300L 14960 0 521.3 2027.332 313.207 13.64
400L 14960 0 524.6 2013.56 230.097 135 400L 14960 0 524.6 2013.56 315.587 13.78
Time 1900 Time 1900
100L 14960 0 509.7 2053.58 211.765 12.9 100L 14960 0 509.7 2053.58 290.444 13.11
200L 14960 0 512.8 2053.58 217.978 12.98 200L 14960 0 512.8 2053.58 298.966 13.21
300L 14960 0 521.3 2051.636 237.53 13.25 300L 14960 0 521.3 2051.636 325.782 13.53
400L 14960 0 524.6 2047.397 242.207 13.36 400L 14960 0 524.6 2047.397 332.196 13.65
Time 2000 Time 2000
100L 14960 0 509.7 2053.774 201.21 12.81 100L 14960 0 509.7 2053.774 275.967 12.99
200L 14960 0 512.8 2053.774 207.423 12.89 200L 14960 0 512.8 2053.774 284.489 13.08
300L 14960 0 521.3 2053.58 227.646 13.14 300L 14960 0 521.3 2053.58 312.225 13.39
400L 14960 0 524.6 2053.58 233.859 13.22 400L 14960 0 524.6 2053.58 320.747 13.49

(FNHE#)
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PV BTY Cost-opr Sold Bought Payback PV BTY Cost-opr Sold Bought Payback

Time 2100 Time 2100
100L 14960 0 509.7 2053.774 201.21 12.81 100L 14960 0 509.7 2053.774 275.967 12.99
200L 14960 0 512.8 2053.774 205.126 12.87 200L 14960 0 512.8 2053.774 281.338 13.06
300L 14960 0 521.3 2053.774 217.091 13.05 300L 14960 0 521.3 2053.774 297.748 13.27
400L 14960 0 524.6 2053.774 223.304 13.15 400L 14960 0 524.6 2053.774 306.27 13.37

Time 2200 Time 2200
100L 14960 0 509.7 2053.774 201.21 12.81 100L 14960 0 509.7 2053.774 275.967 12.99
200L 14960 0 512.8 2053.774 205.126 12.87 200L 14960 0 512.8 2053.774 281.338 13.06
300L 14960 0 521.3 2053.774 217.091 13.05 300L 14960 0 521.3 2053.774 297.748 13.27
400L 14960 0 524.6 2053.774 221.006 13.11 400L 14960 0 524.6 2053.774 303.119 13.34

Electricity price: 2.8530

(b) & Bzt pr R T

FIT<10kW?7.1602>10kW6.4190

Electricity price: 2.8530 +1.06

FIT<10kW?7.1602>10kW6.4190

PV BTY  Cost-opr Sold Bought Payback PV BTY  Cost-opr Sold Bought Payback
Timel700 Timel700
100L 14960 0 509.7 2029.275 334.935 13.97 100L 14960 0 509.7 2029.275 459.276 14.47
200L 14960 0 512.8 2015.503 337.047 14.11 200L 14960 0 512.8 2015.503 462..273 14.62
300L 14960 0 521.3 1973.558 343.578 14.55 300L 14960 0 521.3 1973.558 471.23 15.08
400L 14960 0 524.6 1957.33 344.293 14.7 400L 14960 0 524.6 1957.33 472.211 15.14
Time 1800 Time1800
100L 14960 0 509.7 2051.831 347.766 13.88 100L 14960 0 509.7 2051.831 476.974 14.39
200L 14960 0 512.8 2047.592 355.301 14.02 200L 14960 0 512.8 2047.592 487.308 14.55
300L 14960 0 521.3 2027.332 374.167 14.44 300L 14960 0 521.3 2027.332 513.184 15.06
400L 14960 0 524.6 2013.56 376.279 14.47 400L 14960 0 524.6 2013.56 516.081 15.21
Time 1900 Time 1900
100L 14960 0 509.7 2053.58 348.761 13.86 100L 14960 0 509.7 2053.58 478.339 14.37
200L 14960 0 512.8 2053.58 358.707 13.97 200L 14960 0 512.8 2053.58 491.98 14.51
300L 14960 0 521.3 2051.636 387.992 14.33 300L 14960 0 521.3 2051.636 532.147 14.95
400L 14960 0 524.6 2047.397 395.527 14.47 400L 14960 0 524.6 2047.397 542.81 15.11
Time 2000 Time 2000
100L 14960 0 509.7 2053.774 348.871 13.86 100L 14960 0 509.7 2053.774 478.49 14.37
200L 14960 0 512.8 2053.774 358.817 13.97 200L 14960 0 512.8 2053.774 492.132 14.51
300L 14960 0 521.3 2053.58 389.098 14.31 300L 14960 0 521.3 2053.58 533.663 14.92
400L 14960 0 524.6 2053.58 399.044 14.42 400L 14960 0 524.6 2053.58 547.304 15.07
Time 2100 Time 2100
100L 14960 0 509.7 2053.774 348.871 13.86 100L 14960 0 509.7 2053.774 478.49 14.37
200L 14960 0 512.8 2053.774 358.817 13.97 200L 14960 0 512.8 2053.774 492.132 14.51
300L 14960 0 521.3 2053.774 389.208 14.31 300L 14960 0 521.3 2053.774 533.814 14.92
400L 14960 0 524.6 2053.774 399.155 14.42 400L 14960 0 524.6 2053.774 547.456 15.07
Time 2200 Time 2200
100L 14960 0 509.7 2053.774 330.767 13.71 100L 14960 0 509.7 2053.774 453.66 14.17
200L 14960 0 512.8 2053.774 340.713 13.82 200L 14960 0 512.8 2053.774 467.301 14.3
300L 14960 0 521.3 2053.774 371.104 14.15 300L 14960 0 521.3 2053.774 508.984 14.72
400L 14960 0 524.6 2053.774 381.05 14.27 400L 14960 0 524.6 2053.774 522.625 14.86
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(@) pue* = (b) 2« fr = =
Taiwan TOU(3 tiers) Taiwan TOU(3 tiers)
ACWH Case Time PV Battery Payback ACWH Case Time PV Battery Payback
(Liters) Capacity ~ Capacity year (Liters) Capacity ~ Capacity year
100 4 20:00 14960 0 12.81 100 4 20:00 14960 0 13.70
200 5 21:00 14960 0 12.87 200 5 21:00 14960 0 13.76
300 5 21:00 14960 0 13.05 300 5 21:00 14960 0 13.95
400 5 21:00 14960 0 13.11 400 5 21:00 14960 0 14.00
Germany TOU (3 tiers) Germany TOU (3 tiers)
100 3 19:00 14960 13680 12.20 100 3 19:00 14960 13680 13.23
200 3 19:00 14960 13680 12.29 200 3 19:00 14960 13680 13.31
300 3 19:00 14960 13680 12.55 300 3 19:00 14960 13680 13.57
400 3 19:00 14960 13680 12.67 400 3 19:00 14960 13680 13.70
Taiwan TOU(2 tiers) Taiwan TOU(2 tiers)
100 6 22:00 14960 0 13.71 100 6 22:00 14960 0 15.62
200 6 22:00 14960 0 13.82 200 6 22:00 14960 0 15.74
300 6 22:00 14960 0 14.15 300 6 22:00 14960 0 16.11
400 6 22:00 14960 0 14.27 400 6 22:00 14960 0 16.24
Germany TOU (2 tiers) Germany TOU (2 tiers)
100 3 19:00 14960 18720 10.52 100 3 19:00 14960 20160 11.32
200 3 19:00 14960 18720 10.60 200 3 19:00 14960 20880 11.42
300 4 20:00 14960 20160 10.70 300 4 20:00 14960 21600 11.59
400 4 20:00 14960 20160 10.77 400 4 20:00 14960 22320 11.68
27 RHEBETREFT OV REVEDPERRE VR
Load A—Taiwan TOU
Without TOU consideration TOU consideration
ACWH(Liters) Case  Time PV (W) Battery(W) Payback year Case  Time PV (W) Battery (W) Payback year
100 4 20:00 14960 0 13.82 4 20:00 14960 0 12.81
200 5 21:00 14960 0 13.88 5 21:00 14960 0 12.87
300 5 21:00 14960 0 14.07 5 21:00 14960 0 13.05
400 6 21:00 14960 0 14.13 5 21:00 14960 0 13.11

(NE#)
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Load A—Germany TOU

Without TOU consideration TOU consideration
ACWH(Liters)  Case  Time PV (W) Battery(W) Payback year Case  Time PV (W) Battery (W) Payback year
100 3 19:00 14960 13680 13.60 3 19:00 14960 13680 12.20
200 3 19:00 14960 13680 13.69 3 19:00 14960 13680 12.29
300 3 19:00 14960 15120 13.99 3 19:00 14960 13680 12.55
400 3 19:00 14960 15120 14.12 3 19:00 14960 13620 12.67
Load B—Taiwan TOU
Without TOU consideration TOU consideration
ACWH(Liters)  Case  Time PV (W) Battery(W) Payback year Case  Time PV (W) Battery (W) Payback year
100 3 19:00 14960 12240 14.61 3 19:00 14960 13680 13.23
200 3 19:00 14960 12240 14.72 3 19:00 14960 13680 13.31
300 3 19:00 14960 12240 15.06 3 19:00 14960 13680 13.57
400 3 19:00 14960 12960 15.19 3 19:00 14960 13680 13.70
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SCHAMRI A RE RS REAR & - IR A R R A e R A R kR - IS R R SR Ay L EE ]
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STRER R AR R s - AERE 6 hEEE BB ABEER - BEHUKE R R R
R b 10 BEAEFTHIG - DAGOIBEAE A 40— CLERAEREE - 3% 8 BRI 28 = B ] B A R AR
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SEBRIHSE P Y = e BE (R Ry B AV AU AR Rl BE P A 13:00~17:00 5 2288 = B s (H A
Bt > [T 13:00~17:00 AYZRIEHN 2% T —(E 10:00~12:00 fy2Ri4 - [HLFE IS AT SERUAEEIAIE 4 B
AWtFE A HEA BRI S - R E s - NI E SR DR AR AR ER N R PR E
TREFER IV AA -

FER 8 HUIE RGN R BLR A~5 JDIAVASSR - & D SRR L NGRS - EI8 B R 2By &
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A HIEIUAERR o SEANEEERATIES - BRI REEE R SRR LRI - BN EEEERDN
H A7 fe 7 A 2 B S P B[RS A PR AV & » (B H ARG R 1B o FIT/NEM 2 S ey BN [ES
RIMEEFME THEE D SAVERERERIAIORAN  RAAEHEBIIL I Z AR RSN - WffE5E EHEH
Sl > ST H —(EEEEY FIT/NEM RS > 3% 8 HYBBREERIEME T BRAIRE ER V&R -

28 R*3 L2 DPFARAFHFRLLFETRF FHRRE

(@ * T H R (b) D %7 % a4 5
Z E5(TW) 10 gL * $40K Z E(TW) 10 gk * # -k

Liters PV BTY  Cost-opr Sold Bought Payback Liters PV BTY  Cost-opr Sold Bought Payback

Load A—¢2 B % ¥ LoadA—s B % &F
100 9920 0 364.5 2013.25 155.896 9.3 100 9920 0 364.5 1978.19 213.817 9.7
200 9920 0 367.6 2013.25 165.585 9.41 200 9920 0 367.6 1978.19 227.107 9.85
300 9920 0 376.1 2013.25 195.698 9.77 300 9920 0 376.1 1978.19 268.407 10.3
400 9920 0 379.4 2013.25 205.387 9.89 400 9920 0 379.4 1978.19 281.696 10.45
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LoadA—$ R} & LoadA—% F % &
100 10000 0 364.9 1812.31 192.184 10.44 100 10000 0 364.9 1812.31  250.072 10.67
200 10000 0 368 1812.31 204.135 10.59 200 10000 0 368 1812.31  365.624 10.85
300 10000 0 376.5 1812.31 241.278 11.04 300 10000 0 376.5 1812.31  313.954 11.39
400 10000 0 379.8 1812.31 253.23 11.19 400 10000 0 379.8 1812.31  329.506 11.57
Load A— R % ¥ Load A—#. B 7 F
100 9920 10080 7145 1449.86 59.6893 9.22 100 9920 0 509.7 2053.58  478.339 14.37
200 9920 9360 692.6 1458.98 97.9354 9.3 200 9920 0 512.8 2053.58  491.98 14.51
300 9920 11520  776.1 1399.51 75.0515 9.44 300 9920 0 521.3 2051.636  532.147 14.95
400 9920 11520  779.4 1399.15 93.5653 9.52 400 9920 0 524.6 2047.397 54281 15.11
Load A—p % % ¥ LoadA—p & % &
100 10000 0 364.9 3108.8 420.023 7.19 100 10000 0 364.9 244362  139.416 7.44
200 10000 0 368 3108.8 446.144 7.35 200 10000 0 368 242265  129.663 7.51
300 10000 0 376.5 3108.8 527.321 7.89 300 10000 0 376.5 2399.13 156.2 7.78
400 10000 0 379.8 3108.8 553.442 8.02 400 10000 0 379.8 2371.68  145.802 7.86
Load A—# R} & Load A—# R % &
100 9920 5760 564.5 1457.21 121.716 11.36 100 9920 5760 589.5 1449.82  121.245 10.99
200 9920 6480 592.6 1449.59 117.32 11.48 200 9920 6480 617.6 1436.85  112.843 11.07
300 9920 7200 626.1 1436.93 136.32 11.78 300 9920 7200 651.1 142261  135.874 11.37
400 9920 8640 679.4 1405.88 109.033 11.93 400 9920 8640 679.4 1405.88  126.713 11.45

I~ A FIFE Hopitsc A 4

A FeiRET SR B RE AR E - SREVBBTR SRS S NE R TN - REZEFIH A
BHILThRE R SR A AR A s - AR EEY H AR 8 Ry i VRIS R - DRI R R A T Y e
BN B BORERE AR BRI EUEIR - B UERHI R/ FE PG A B R EOR A Y - (OB (A
DRI 2812 ~ SHCAIZE B i ARASE 5 2 (S 2 BB LA - (s AR YA SR S T Sl (8 » SSGa TAR BTACR Y
HRHSEE HTC BB BN B B BB SRR - B EEE T ) IR ISR S B AR R A
AL BIEE (E - DU F S 8 ok B e T QLSO TSR - AU s RE R ERAE I R FTHE M %
AU AVERERASER « SHOREEEE © 100 : ZIfoA £ 0.7 1 288K 1 0.01 -

8 RAF B2 8UE - A FEHE AR A R R A HICE T B2 (L > WEIREREEEM
H E R e e B BV HERR (4R - BHBRGEIREUR > £ 100 (AU IE s BT A U E B A B
(R[EI FEPRAF B R -

ZERBE © 100
17 REE 0.7 7
Ze@ER 1 0.01

HEER B (EIAERR)

12 ! 1 ! L !
0 20 40 60 a0 100 120

BB AR ()
W8 BBAFUFEZ 47 b S RFHREALY HERTI NS ARE RS F DL



IR FEEHLFEFEE 54 #5951 # 2019 43 /7 1837 35

AWTFREOMESS & NZEBs ARZCHTRE S S mFEAE iR BCR N RE R\ ZE R/ A VK ~ FAERETRAEE
[FRRER M » B E RS VBT T 28 > DR BRI rT TR R AR T RE G B A
THREEREI RS MEERY NZEBs - HIFTpcR s T EEMEMEE - BEFR AR NEFAE Gz
PR EEVKES » KRB ERERERRES - sat— [\ EE R AR A T o] (/AR e 2
& WA RS R KT R E TR R T AR S s -

FEARRERMEE S FRVEREERERR - SRERHNEEAF » A ERN =B EE
SN ERARE - e SR IR G ¢ SN B AKEERY D TR > EER T A
[F (4SS - 3T E H—EEENY FIT/INEM BRI - A —E GRS BRI EIER - S H LR
FEEHGHRE D BHVZREMARENEEANR - AUTTTNERTERIESE - G55 TS RHERSKE - W
R =B ARG EE R - AN EHIEE LRI R CE AR ER  FTRE RN GE/
FEEERISRE R G T A F &sE A EARR - T2 SRACE SR UKES I A P BOUK R M ~ &
POREEVK /KRR B E B R EITIRRRIROE TR o RS RS n IR AR A E g It
JEERERERSISIEE S -

54
[1] International Energy Agency. (2014). Tracking clean energy progress 2014: Energy technology perspectives

2014 excerpt IEA input to the clean energy ministerial. Retrieved from http://www.iea.org/publications/
freepublications/publication/Tracking_clean_energy progress 2014.pdf

[2] International Renewable Energy Agency (IRENA). (2016). The power to change: Solar and wind cost
reduction potential to 2025. Retrieved from http://www.irena.org/DocumentDownloads/Publications/
IRENA_Power_to_Change_2016.pdf

[3] #¥H4n (2017/9/28) - 7y By =38 T KI5t By A e il g e 220 [IEK EZEERA]) - iLE:
http://ieknet.iek.org.tw/iekppt/ppt_more.aspx?actiontype=ppt&indu_idno=5&domain=28&sld_preid=5058

[4] F. Katiraei, R. Iravani, N. Hatziargyriou, and A. Dimeas. (2008). Microgrids management. IEEE Power and
Energy Magazine, 6(3), 54~65.

[5] G. Venkataramanan and C Marnay. (2008). A larger role for microgrids. IEEE Power and Energy Magazine,
6(3), 78~82.

[6] =ML (2014/11/19) - 2015 B BB MAENE ~ RS — PREVE SRV A E [1EK ZSEERHE] - H
H: http://ieknet.iek.org.tw/iekppt/ppt_more.aspx?actiontype=ppt&sld_preid=4092

[7] TT#iE (2014) - HERE R E B ik e - |EK REIREE » TRR bt SRR Bl S5t o
s o U http://ieknet.iek.org.tw/iekrpt/rpt_detail.aspx?indu_idno=1&domain=0&rpt_idno=877431199

[8] #fgiE (2016/11/8) - EIRAEINEH 24 (BEMS) MGtk & BipkEk [IEK ZEZEH#wE] - HiH ¢
http://ieknet.iek.org.tw/iekppt/ppt_more.aspx?actiontype=ppt&indu_idno=5&domain=80&sld_preid=4820

[9] D. Manz, R. Piwko, and N. MillerLook. (2012). Before you leap: The role of energy storage in the grid. IEEE
Power & Energy Magazine, 77(4), 75-84.

[10] #fiE (201243 ) - F/EREIRS R E S ICHERE LT - IEK KI5 B Blek bR & - T
SERG T2 e S B BT 0, - HUE : http://ieknet.iek.org.tw/iekrpt/rpt_detail.aspx?indu_idno
=1&domain=0&rpt_idno=904955276


http://ieknet.iek.org.tw/iekppt/ppt_more.aspx?actiontype=ppt&indu_idno=5&domain=28&sld_preid=5058
http://ieknet.iek.org.tw/iekppt/ppt_more.aspx?actiontype=ppt&sld_preid=4092

EIRE - HESEH T IEFHEHE 54 2451 ] 2019 473 / 18—37 36

[11] E. Hittinger, T. Wiley, J. Kluza, and J. Whitacre. (2015). Evaluating the value of batteries in microgrid
electricity systems using an improved energy systems model. Energy Conversion and Management, 89, 458—
472.

[12] H. Rahimi-Eichi, U. Ojha, F. Baronti, and M. Y. Chow. (2013). Battery management system : An overview
of its application in the smart grid and electric vehicles. IEEE Industrial Electronics Magazine, 7(2), 4-16.

[13] # @i & (2012/11/13 ) - KRGt BEREE ARG EREMMN [IEK EEF®HRE] - HLE -

http://ieknet.iek.org.tw/iekrpt/rpt_more.aspx?actiontype=rpt&rpt_idno=816689300

[14] N. R. Darghouth, G. Barbose, and R. H. Wiser. (2014). Customer-economics of residential photovoltaic
systems (part 1): The impact of high renewable energy penetrations on electricity bill savings with net
metering, Energy Policy, 67, 290-300.

[15] C. Breyer and A. Gerlach. (2013). Global overview on grid-parity, Progress in Photovoltaics Research and
Applications, 21(1), 121-136.

[16] D. Crawley, S. Pless, and P. Torcellini. (2009). Getting to net zero, Ashrae Journal, 51(9), 18-25. (Also from
National Renewable Energy Laboratory Journal Article, NREL/JA-550-46382.)

[17] ASHRAE 90.1 (2016), Retrieved from: https://en.wikipedia.org/wiki/ASHRAE_90.1.

[18] AlA 2030 Commitment. Retrieved from: http://www:.aia.org/resources/202041-the-2030-commitment

[19] European Parliament 2009 Press Release. (2009/3/31). All new buildings to be zero energy from 2019,
Retrieved from: http:// www.europarl.europa.eu/sides/getDoc.do?language=en&type=IM-PRESS&reference
=200903301PR52892

[20] European Photovoltaic Industry Association (EPIA) Report (2009). Solar electricity key to reach net zero
energy buildings, Retrieved from: http://pr.euractiv.com/pr/solar-electricity-key-reach-net-zero-energy-
buildings-88808

[21] H. Erhorn and H. Erhorn-Kluttig. (2015). Towards 2020 nearly zero-energy buildings: Overview and
Outcomes. Retrieved from: http://www.epbd-ca.eu/outcomes/2011-2015/CA3-CT-2015-5-Towards-2020-
NZEB-web.pdf

[22] S. Pless and P. Torcellini. (2010). Net-zero energy buildings: A classification system based on renewable
energy supply options. (National Renewable Energy Laboratory Technical Report, NREL/TP-550-44586.)
Retrieved from: https://www.nrel.gov/docs/fy100sti/44586.pdf

[23] A. GhaffarianHoseini, D. Dahlan, U. Berardi, A. GhaffarianHoseini, N. Makaremi, and M. GhaffarianHoseini.
(2013). Sustainable energy performances of green buildings: A review of current theories, implementations
and challenges, Renewable and Sustainable Energy Reviews, 25, 1-17.

[24] U. Berardi. (2013). Clarifying the new interpretations of the concept of sustainable building, Sustainable
Cities and Society, 8, 72-78.

[25] RAEEiEE-HEE AR AR 24 THRRERRES KRR K EREENNE - ILE -
https://lcss.epa.gov.tw/LcssViewPage/Responsive/PrjDetail.aspx?WikiPrjMain_Id=840FBD35C2A26FA4

[26] B =& — HII#E &N2255(2017) - [/ 1448]) HUE ¢ http://www.taiwan-hitachi.com.tw//products/
products_level3.aspx?9504659B59200F3E

[27] M. Kapsalaki, V. Leal, and M. Santamouris. (2012). A methodology for economic efficient design of net zero
energy buildings, Energy and Buildings, 55, 765—778.


https://www.nrel.gov/docs/fy10osti/44586.pdf

EIRE - HESEH T IEFHEHE 54 2451 ] 2019 473 / 18—37 37

[28] A. J. Marszala, P. Heiselberg, J. S. Bourrelle, E.Musall, K. Voss, I. Sartori, and A. Napolitano. (2011). Zero
energy building—A review of definitions and calculation methodologies, Energy and Buildings, 43(4), 971-
979.

[29] M. Kabak, E. Kdse, O. Kirilmaz, and S. Burmaoglu. (2014). A fuzzy multi-criteria decision making approach
to assess building energy performance, Energy and Buildings, 72, 382-389.

[30] J. Kotodziej. (2012). Evolutionary hierarchical multi-criteria metaheuristics for scheduling in large-scale
grid systems. New York, NY: Springer-Verlag.

[31] P. Rohlfshagen, P. K. Lehre, and X. Yao. (2013). Theoretical advances in evolutionary dynamic optimization,
In S. Yang and X. Yao (Eds). Evolutionary computation for dynamic optimization problems (pp.221-240).
Berlin Heidelberg: Springer-Verlag.

[32] Y. Jin, and J. Branke. (2005). Evolutionary optimization in uncertain environment-a survey. IEEE
Transactions on Evolutionary Computation, 9(3), 303-317.

[33] G. Dellino and C. Meloni (Eds). (2015). Uncertainty management in simulation-optimization of complex
systems: algorithms and applications. Berlin Heidelberg: Springer-Verlag.

[34] S. Yang and X. Yao (Eds). (2013). Evolutionary computation for dynamic optimization problems, Berlin
Heidelberg: Springer-Verlag.

[35] A. A. Kadhem, N. I. A. Wahab, I. Aris, J. Jasni, and A. N. Abdalla. (2017). Computational techniques for
assessing the reliability and sustainability of electrical power systems: A review, Renewable and Sustainable
Energy Reviews, 80, 1175-1186.

[36] Y. Lu, S. Wang, Y. Zhao, and C. Yan. (2015). Renewable energy system optimization of low/zero energy
buildings using single-objective and multi-objective optimization methods, Energy and Buildings, 89, 61-75.

[37] P.J. Werbos. (2011). Computational intelligence for the smart grid-history, challenges and opportunities,
IEEE Computational Intelligence Magazine, 6(3), 14-21.

[38] A. Ronga and Y. Sub (2017). Polygeneration systems in buildings: A survey on optimization approaches,
Energy and Buildings, 151, 439-454.

[39] P. Schoemaker. (2008). Forecasting and scenario planning: The challenges of uncertainty and complexity, In
D. J. Koehler, and N. Harvey (Eds.) Blackwell Handbook of Judgment and Decision Making(pp.274—-296),
Hoboken NJ: Blackwell Publishing.

[40] T. Y. Chen, O. Yu, G. J. Hsu, and W. Sung. (2009). Renewable energy technology portfolio planning with
scenario analysis: A case study for Taiwan, Energy Policy, 37(8), 2900-2906.

[41] B. A. Benedict. (2017). Benefits of scenario planning applied to energy development, Energy Procedia, 107,
304-308.

[42] M. Stylianou. (2011). Smart net zero energy buildings and their integration in the electrical grid, ASHRAE
Transactions, 117(1), 322-329.

[43] E. Gil, I. Aravena and R. Cardenas. (2015). Generation capacity expansion planning under hydro uncertainty
using stochastic mixed integer programming and scenario reduction, IEEE Transactions on Power Systems,
30(4), 1838-1847.



