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1- Inductive and capacitive compensation

2- 20ms response time

3- Semiconductor switching

4- Each phase controlled separately

5- 32+2 step resolution

6- Automatic failure detection

7- Harmonic suppression

8- Remote monitoring

9- Correction tolerance +/- 2VAR

10- Insufficient compensation and over temperature alarm Relay

11- RS-485 MODBUS RTU
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Frequen e B e L e Voltage | Voltage | Voltage .
- tN ent ent ent eN 13 Avg 12 Avg L1 Avg Time Date
Avg L3 L2 L1 Avg
49.994 13 314 | 316 | 320 0.18 225.42 226.86 | 227.02 | 13:56 | 31/01/2010
49.953 13 412 | 418 | 420 0.17 224.7 226.25 226.27 | 14:01 | 31/01/2010
49.952 13 450 | 460 | 461 0.17 224.64 | 226.14 | 226.12 | 14:06 | 31/01/2010
49.934 13 445 | 457 | 457 0.16 224.68 | 226.16 | 226.16 | 14:11 | 31/01/2010
49.995 13 442 | 454 | 454 0.16 224.5 225.97 22595 | 14:16 | 31/01/2010
50.032 13 421 | 433 | 432 0.28 224.89 226.39 226.4 14:21 | 31/01/2010
49.987 13 363 | 368 | 369 0.37 225.51 227.12 227.13 | 14:26 | 31/01/2010
49.944 13 374 | 384 | 384 0.18 225.09 226.59 226.63 | 14:31 | 31/01/2010
49.933 13 409 | 422 | 421 0.18 225.12 226.61 226.66 | 14:36 | 31/01/2010
49.998 13 410 | 422 | 422 0.16 225.42 226.86 | 226.89 | 14:41 | 31/01/2010
49.956 13 410 | 422 | 422 0.15 225.58 | 227.01 226.99 | 14:46 | 31/01/2010
50.017 13 410 | 423 | 423 0.15 225.66 | 227.09 227.21 | 14:51 | 31/01/2010
49.96 13 409 | 421 | 421 0.15 225.65 227.05 227.13 | 14:56 | 31/01/2010
50.014 13 409 | 421 | 422 0.13 225.74 | 227.12 227.2 15:01 | 31/01/2010
49.972 13 409 | 420 | 421 0.13 226.08 | 227.44 | 227.44 | 15:06 | 31/01/2010
49.949 13 409 | 420 | 420 0.13 225.82 227.22 227.16 | 15:11 | 31/01/2010
49.994 13 411 | 422 | 423 0.13 226.12 227.51 227.51 | 15:16 | 31/01/2010
49.965 13 435 | 448 | 448 0.16 225.82 227.23 227.28 | 15:21 | 31/01/2010
49.955 13 438 | 450 | 451 0.16 225.87 | 227.15 227.29 | 15:26 | 31/01/2010
49.968 13 437 | 447 | 448 0.16 226.3 227.55 227.57 | 15:31 | 31/01/2010
50.001 13 436 | 446 | 448 0.15 226.49 227.69 227.74 | 15:36 | 31/01/2010
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Curren | Curr | Curr | Curr | Voltag
tN ent ent ent eN

Avg L3 L2 L1 Avg

Frequen
cy Avg

Voltage | Voltage | Voltage

13Avg | L2Avg | LiAvg | 'Me Date

49.982 13 438 | 445 448 0.15 226.36 227.61 227.67 | 15:41 | 31/01/2010

49.987 13 439 | 445 448 0.15 226.34 227.6 227.69 | 15:46 | 31/01/2010

50.031 13 430 437 439 0.15 226.56 227.84 227.91 15:51 | 31/01/2010

49.984 13 428 435 437 0.15 226.56 227.85 227.93 15:56 | 31/01/2010

49.998 13 428 434 437 0.15 226.76 228.04 228.07 16:01 | 31/01/2010

49.989 13 429 434 437 0.15 226.74 228.01 228.03 16:06 | 31/01/2010

49.98 13 419 428 429 0.14 226.5 227.81 227.82 16:11 | 31/01/2010

49.968 13 425 437 437 0.1 226.24 227.64 227.64 16:16 | 31/01/2010

50.007 13 422 429 429 0.1 226.32 227.71 227.67 | 16:21 | 31/01/2010

49.995 13 425 428 | 429 0.1 226.15 227.51 227.51 | 16:26 | 31/01/2010

49.963 13 421 427 429 0.1 225.95 227.25 227.35 16:31 | 31/01/2010

49.963 13 420 426 428 0.11 225.99 227.34 227.4 16:36 | 31/01/2010

49.971 13 423 426 428 0.12 225.86 227.23 227.29 16:41 | 31/01/2010

49.987 13 421 426 428 0.12 225.84 227.12 227.19 16:46 | 31/01/2010

50.001 13 418 425 429 0.12 225.73 226.95 227.11 16:51 | 31/01/2010

49.988 13 416 425 428 0.12 225.79 227 227.15 16:56 | 31/01/2010

50.03 13 416 | 426 | 428 0.12 225.69 226.95 227.06 | 17:01 | 31/01/2010

49.964 12 414 | 428 | 426 0.13 229.42 230.76 230.86 | 17:06 | 31/01/2010

49.968 12 413 430 427 0.14 232.31 233.72 233.91 17:11 | 31/01/2010

49.96 13 412 427 427 0.13 231.57 233.04 233.25 17:16 | 31/01/2010

49.959 13 412 427 427 0.13 230.38 231.87 232.09 17:21 | 31/01/2010

49.946 13 415 433 432 0.11 228.95 230.54 230.78 17:26 | 31/01/2010
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Curr | Curr | Curr
Frequen Clirlr\len ent ent ent Vzltl\?g Voltage | Voltage | Voltage Time Date
cy Avg Avg L3 L2 L1 . L3 Avg L2 Avg L1 Avg
Avg Avg Avg
49.952 13 419 439 445 0.26 226.84 228.33 228.66 17:31 | 31/01/2010
49.929 10 419 | 444 | 449 0.31 22417 | 225.65 226.17 | 17:36 | 31/01/2010
49.964 10 418 444 448 0.3 222.19 223.72 224.25 17:41 | 31/01/2010
49.901 10 412 439 443 0.29 220.45 222.09 222.68 17:46 | 31/01/2010
49.729 10 409 437 442 0.29 218.75 220.34 221.1 17:51 | 31/01/2010
49.715 10 412 439 444 0.3 216.91 218.6 219.44 17:56 | 31/01/2010
49.974 10 416 | 444 | 448 0.31 216.92 218.7 219.54 | 18:01 | 31/01/2010
50.155 10 419 | 448 | 451 0.31 216.98 | 218.85 219.67 | 18:06 | 31/01/2010
50.029 10 417 | 446 | 449 0.32 216.43 218.33 219.12 | 18:11 | 31/01/2010
49.927 10 413 | 445 | 447 0.32 216.26 | 218.14 | 219.02 | 18:16 | 31/01/2010
49.906 10 410 444 446 0.33 216.59 218.45 219.33 18:21 | 31/01/2010
49.911 10 408 442 447 0.3 217.01 218.76 219.71 18:26 | 31/01/2010
49.906 10 408 441 446 0.3 217.04 218.75 219.7 18:31 | 31/01/2010
49.937 10 408 441 446 0.3 217.31 219.01 219.96 18:36 | 31/01/2010
49.934 10 406 | 441 | 446 0.29 217.64 | 219.37 220.37 | 18:41 | 31/01/2010
49.901 9 426 | 472 | 467 0.29 217.38 219 220.17 | 18:46 | 31/01/2010
49.903 8 410 | 453 | 447 0.27 216.7 218.35 219.54 | 18:51 | 31/01/2010
49.941 8 409 | 453 | 444 0.26 216.74 | 218.46 219.6 18:56 | 31/01/2010
49.956 8 410 452 443 0.3 217.31 219.05 220.1 19:01 | 31/01/2010
49.985 8 406 448 439 0.29 218.06 219.74 220.82 19:06 | 31/01/2010
49.965 8 407 450 441 0.29 218.43 220.13 221.23 19:11 | 31/01/2010
49.947 8 408 450 442 0.28 218.91 220.56 221.68 19:16 | 31/01/2010
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Curr | Curr | Curr

Frequen Clirlr\len ent ent ent Vzltl\?g Voltage | Voltage | Voltage Time Date

cy Avg Avg L3 L2 L1 . L3 Avg L2 Avg L1 Avg

Avg Avg Avg

49.925 8 407 | 448 | 442 0.28 219.45 221.02 222.22 | 19:21 | 31/01/2010
49.943 8 407 | 449 | 442 0.27 219.73 22136 | 222.54 | 19:26 | 31/01/2010
49.952 8 407 448 442 0.27 220.21 221.77 222.93 19:31 | 31/01/2010
49.936 8 407 446 441 0.26 220.48 221.96 223.14 19:36 | 31/01/2010
49.927 8 406 446 441 0.24 220.75 222.2 223.43 19:41 | 31/01/2010
49.938 8 406 446 440 0.23 220.97 222.48 223.68 19:46 | 31/01/2010
49.933 8 406 | 446 | 439 0.22 220.98 | 222.48 | 223.61 | 19:51 | 31/01/2010
49.956 8 408 | 447 | 439 0.22 220.61 222.16 | 223.22 | 19:56 | 31/01/2010
49.947 8 408 | 448 | 439 0.21 220.63 222.21 223.27 | 20:01 | 31/01/2010

49.97 8 408 | 448 | 440 0.21 220.47 222 2231 20:06 | 31/01/2010
49.921 8 407 447 439 0.19 220.26 221.77 222.89 20:11 | 31/01/2010
49.905 8 392 430 423 0.18 220.79 222.25 223.36 20:16 | 31/01/2010
49.928 8 378 416 410 0.18 221.1 222.52 223.67 20:21 | 31/01/2010
49.954 8 378 417 410 0.17 221.36 222.85 224 20:26 | 31/01/2010
49.921 8 378 | 416 | 410 0.17 221.36 | 222.77 223.97 | 20:31 | 31/01/2010
49.876 8 378 | 415 | 410 0.17 220.91 222.28 | 223.48 | 20:36 | 31/01/2010
49.766 8 376 | 415 | 409 0.17 220.59 222.03 223.27 | 20:41 | 31/01/2010
49.935 8 384 | 424 | 419 0.17 220.48 | 222.03 223.18 | 20:46 | 31/01/2010
49.989 6 494 546 539 0.15 219.61 221.21 222.17 20:51 | 31/01/2010
49.947 4 616 681 670 0.12 218.8 2204 221.24 20:56 | 31/01/2010
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Curr | Curr | Curr
Frequen Clirlr\len ent ent ent Vzltl\?g Voltage | Voltage | Voltage Time Date
cy Avg Avg L3 L2 L1 . L3 Avg L2 Avg L1 Avg
Avg Avg Avg
49.952 4 593 656 645 0.13 219.07 220.62 221.52 21:01 | 31/01/2010
49.925 5 519 570 562 0.14 219.86 221.39 222.38 21:06 | 31/01/2010
49.933 6 460 | 506 | 499 0.16 220.45 221.88 | 222.94 | 21:11 | 31/01/2010
49.979 6 445 489 484 0.16 220.79 222.21 223.33 21:16 | 31/01/2010
49.967 6 447 492 485 0.16 220.95 222.43 223.5 21:21 | 31/01/2010
49.972 7 420 | 464 | 458 0.16 221.2 222.74 | 223.82 | 21:26 | 31/01/2010
49.911 4 559 622 613 0.13 220.55 222.11 222.98 21:31 | 31/01/2010
49.931 5 553 615 609 0.14 220.94 222.44 223.37 21:36 | 31/01/2010
49.924 5 495 543 535 0.14 221.8 223.27 224.27 21:41 | 31/01/2010
49.946 5 536 588 580 0.14 221.7 223.19 224.06 21:46 | 31/01/2010
49.881 4 623 | 686 | 674 0.11 221.24 | 222.83 223.58 | 21:51 | 31/01/2010
49.968 5 621 | 685 | 673 0.11 221.46 | 223.04 | 223.84 | 21:56 | 31/01/2010
49.969 5 505 | 554 | 546 0.11 222.61 224.11 225.09 | 22:01 | 31/01/2010
50.014 5 436 | 481 | 475 0.11 223.23 224.76 | 225.83 | 22:06 | 31/01/2010
49.996 5 514 569 561 0.11 223 224.57 225.49 22:11 | 31/01/2010
49.941 5 476 524 517 0.12 223.69 225.18 226.14 22:16 | 31/01/2010
49.933 6 378 415 410 0.15 224.59 226.04 227.05 22:21 | 31/01/2010
49.958 6 338 370 363 0.15 225.26 226.7 227.71 22:26 | 31/01/2010
50.001 7 304 | 334 | 327 0.16 22598 | 227.46 | 228.51 | 22:31 | 31/01/2010
49.967 8 240 | 264 | 258 0.16 221.5 22291 223.99 | 22:36 | 31/01/2010
49.952 8 243 | 261 | 257 0.16 219.7 221.05 222.2 22:41 | 31/01/2010
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Frequen il I N e Voltage | Voltage | Voltage .
Y o tN ent ent ent eN 13 Avg 12 Ave L1 Avg Time Date
Avg L3 L2 L1 Avg

49.951 8 245 263 258 0.16 220.09 221.45 222.55 22:46 | 31/01/2010
49.921 7 244 263 258 0.16 220.38 221.68 222.82 22:51 | 31/01/2010
49.911 7 244 263 257 0.16 220.91 222.24 223.33 22:56 | 31/01/2010
49.983 8 245 263 257 0.16 221.77 223.11 224.15 23:01 | 31/01/2010
49.97 8 245 | 262 | 257 0.16 222.44 | 223.71 | 224.74 | 23:06 | 31/01/2010
49.964 8 244 | 262 | 257 0.16 222.73 | 224.03 | 225.02 | 23:11 | 31/01/2010
49.932 8 244 261 256 0.16 223.1 224.41 225.38 23:16 | 31/01/2010
49.945 8 243 | 260 | 255 | 0.16 | 223.58 | 224.87 | 225.85 | 23:21 | 31/01/2010
50.004 8 245 262 257 0.16 224.06 225.33 226.34 23:26 | 31/01/2010
49.903 8 244 261 256 0.16 22431 225.57 226.57 23:31 | 31/01/2010
49.897 8 245 263 257 0.16 224.58 225.93 226.82 23:36 | 31/01/2010
49.947 8 244 | 266 | 259 0.21 22491 | 226.18 | 227.08 | 23:41 | 31/01/2010
49.949 8 266 | 289 | 282 0.24 225.1 226.27 | 227.18 | 23:46 | 31/01/2010
49.993 8 292 | 317 | 310 0.23 225.27 | 226.43 | 227.36 | 23:51 | 31/01/2010
49.912 8 244 | 267 | 261 0.24 22596 | 227.09 | 228.14 | 23:56 | 31/01/2010
49.924 7 238 260 255 0.24 226.34 227.44 228.5 0:01 1/2/2010
49.952 7 238 260 255 0.24 226.65 227.75 228.73 0:06 1/2/2010
49.975 8 238 260 255 0.24 226.99 228.07 229.05 0:11 1/2/2010
49.957 8 238 260 254 0.24 227.17 228.27 229.2 0:16 1/2/2010
49.967 7 238 | 260 | 254 0.24 227.54 | 228.63 | 229.54 0:21 1/2/2010
49.925 7 238 | 260 | 254 0.24 227.72 228.8 229.77 0:26 1/2/2010
49.926 8 238 | 260 | 254 0.24 227.86 | 22898 | 229.95 0:31 1/2/2010
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Curr

Curr

Curr

Frequen Ctirlr\len ent ent ent VzltNag Voltage | Voltage | Voltage Time Date
cy Avg Avg L3 L2 L1 - L3 Avg L2 Avg L1 Avg
Avg Avg Avg
49.919 8 237 | 260 | 254 0.24 228.04 | 229.15 230.14 0:36 1/2/2010
49.933 7 238 | 260 | 254 0.24 228.51 229.56 | 230.58 0:41 1/2/2010
49.965 7 238 | 261 | 254 0.24 229.11 230.15 231.14 0:46 1/2/2010
49.971 7 238 | 261 | 254 0.24 229.17 | 230.23 231.21 0:51 1/2/2010
49.915 8 238 | 260 | 254 0.24 229.31 230.39 231.39 0:56 1/2/2010
49.935 8 238 | 260 | 253 0.24 229.65 230.84 | 231.71 1:01 1/2/2010
49.982 8 238 | 261 | 254 0.24 229.95 231.14 | 231.98 1:06 1/2/2010
49.968 8 238 | 260 | 254 0.24 230.05 231.22 2321 1:11 1/2/2010
50.002 8 239 | 260 | 254 0.24 230.54 | 231.61 232.49 1:16 1/2/2010
49.936 8 238 | 260 | 254 0.24 230.51 231.59 232.52 1:21 1/2/2010
49.915 8 238 | 260 | 254 0.23 230.65 231.75 232.64 1:26 1/2/2010
49.919 8 238 | 260 | 254 0.24 230.94 | 232.04 | 23291 1:31 1/2/2010
49.918 7 239 | 261 | 254 0.23 231 232.09 232.99 1:36 1/2/2010
49.967 7 239 | 261 | 254 0.23 231.21 232.33 233.28 1:41 1/2/2010
50.018 7 239 | 261 | 255 0.24 231.46 232.5 233.48 1:46 1/2/2010
49.965 8 238 | 261 | 254 0.24 231.43 232.57 233.45 1:51 1/2/2010
49.918 8 238 | 260 | 254 0.24 231.46 | 232.53 233.47 1:56 1/2/2010
49.917 8 238 | 260 | 254 0.24 231.7 232.75 233.66 2:01 1/2/2010
49.928 8 238 | 260 | 254 0.24 231.86 | 232.96 | 233.85 2:06 1/2/2010
50.007 8 239 | 261 | 255 0.24 232.12 233.21 234.11 2:11 1/2/2010
50.013 8 245 | 267 | 261 0.24 232.06 | 233.15 234.04 2:16 1/2/2010
49.921 8 245 | 267 | 261 0.24 231.85 232.98 | 233.86 2:21 1/2/2010
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Frequen il I N e Voltage | Voltage | Voltage .

Y o tN ent ent ent eN 13 Avg 12 Ave L1 Avg Time Date

Avg L3 L2 L1 Avg
49.926 8 245 267 261 0.24 232.01 233.18 234.02 2:26 1/2/2010
49.946 8 239 262 255 0.24 232.18 233.27 234.16 2:31 1/2/2010
49.998 7 239 262 255 0.24 232.37 233.45 234.38 2:36 1/2/2010
50.005 7 239 261 254 0.24 232.48 233.59 234.46 2:41 1/2/2010
49.92 8 238 | 260 | 254 0.24 2324 233.47 234.38 2:46 1/2/2010
49.894 8 238 | 260 | 254 0.24 232.48 | 233.52 234.43 2:51 1/2/2010
49.917 8 238 | 260 | 254 0.24 232.7 233.73 234.68 2:56 1/2/2010
49.929 8 239 260 254 0.24 232.94 234.01 234.94 3:01 1/2/2010
49.966 8 239 | 260 | 255 0.24 2333 234.31 235.26 3:06 1/2/2010
49.992 8 239 | 261 | 255 0.24 233.37 | 234.44 | 235.36 3:11 1/2/2010
49.944 8 242 264 258 0.24 233.3 234.39 235.26 3:16 1/2/2010
49.917 7 244 | 267 | 260 0.24 233.19 234.36 | 235.23 3:21 1/2/2010
49.935 8 255 | 279 | 271 0.26 233.42 234.59 23551 3:26 1/2/2010
49.945 7 256 | 281 | 273 0.26 233.54 | 234.69 235.69 3:31 1/2/2010
49.975 7 257 | 280 | 273 0.26 233.61 234.73 235.71 3:36 1/2/2010
50.014 8 257 280 273 0.26 233.68 234.84 235.73 3:41 1/2/2010
49.972 8 257 279 272 0.26 233.49 234.65 235.48 3:46 1/2/2010
49.953 8 256 279 272 0.26 233.56 234.71 235.63 3:51 1/2/2010
50.012 8 257 279 273 0.26 233.67 234.82 235.75 3:56 1/2/2010
50.047 8 257 | 280 | 273 0.26 233.75 23491 235.84 4:01 1/2/2010
50.001 8 256 | 279 | 273 0.26 233.63 234.71 235.68 4:06 1/2/2010
49.938 8 256 | 279 | 272 0.26 233.71 234.82 235.76 4:11 1/2/2010
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Frequen il I N e Voltage | Voltage | Voltage .
Y o tN ent ent ent eN 13 Avg 12 Ave L1 Avg Time Date
Avg L3 L2 L1 Avg
49.923 8 256 279 272 0.26 233.68 234.83 235.71 4:16 1/2/2010
49.931 8 256 279 272 0.26 233.7 234.84 235.71 4:21 1/2/2010
49.934 7 257 280 272 0.26 233.68 234.79 235.67 4:26 1/2/2010
50.009 7 257 280 273 0.26 233.82 234.93 235.92 4:31 1/2/2010
50.021 7 257 | 280 | 273 0.26 233.7 234.75 | 235.79 4:36 1/2/2010
50.026 8 257 | 279 | 274 0.26 233.46 234.5 235.55 4:41 1/2/2010
49.968 8 257 | 279 | 273 0.26 233.06 | 234.04 | 235.04 4:46 1/2/2010
49.94 7 257 | 278 | 273 0.26 232.89 | 233.78 | 234.82 4:51 1/2/2010
49.939 7 257 | 279 | 273 0.26 232.69 233.7 234.65 4:56 1/2/2010
49.945 7 257 | 279 | 273 0.26 232.47 | 233.55 | 234.46 5:01 1/2/2010
49.951 7 257 | 279 | 273 0.26 232.45 | 233.47 | 234.45 5:06 1/2/2010
49.947 7 257 | 279 | 274 0.26 232.39 | 233.37 | 234.39 5:11 1/2/2010
49.945 7 257 | 279 | 274 0.26 232.05 233 234.06 5:16 1/2/2010
49.914 7 257 | 280 | 274 0.26 231.75 232.7 233.75 5:21 1/2/2010
50.019 7 259 281 274 0.26 231.73 232.77 233.72 5:26 1/2/2010
49.961 7 258 281 274 0.26 231.34 232.48 233.36 5:31 1/2/2010
50 7 259 281 274 0.26 231.54 232.61 233.54 5:36 1/2/2010
49.965 7 258 280 274 0.26 231.38 232.49 233.47 5:41 1/2/2010
49.963 7 258 | 281 | 274 0.26 231.23 | 23242 | 233.39 5:46 1/2/2010
49.957 7 258 | 281 | 274 0.26 231.29 | 23243 | 233.43 5:51 1/2/2010
50.022 7 258 | 281 | 275 0.27 231.34 | 232.45 2335 5:56 1/2/2010
50.005 7 259 | 281 | 275 0.27 231.17 | 232.23 | 233.26 6:01 1/2/2010
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Frequen il I N e Voltage | Voltage | Voltage .
Y o tN ent ent ent eN 13 Avg 12 Ave L1 Avg Time Date
Avg L3 L2 L1 Avg

49.955 7 258 | 281 | 275 0.27 230.87 | 23198 | 232.95 6:06 1/2/2010
49.961 7 258 281 275 0.27 230.66 231.82 232.78 6:11 1/2/2010
49.965 8 259 | 282 | 273 0.26 230.54 | 231.71 | 232.66 6:16 1/2/2010
49.932 9 259 | 282 | 268 0.25 230.41 2315 232.54 6:21 1/2/2010
49.99 9 258 | 282 | 268 0.25 230.82 | 231.93 | 232.93 6:26 1/2/2010
49.959 9 259 | 283 | 270 0.26 230.66 | 231.79 | 232.85 6:31 1/2/2010
49.974 9 343 370 359 0.28 230.3 231.49 232.39 6:36 1/2/2010
50.026 12 407 428 426 0.29 230.24 231.57 232.18 6:41 1/2/2010
49.949 13 398 414 417 0.3 230.41 231.75 232.29 6:46 1/2/2010
50.016 13 396 | 412 | 417 0.3 230.68 | 23195 | 232.61 6:51 1/2/2010
49.958 13 397 413 417 0.31 230.59 231.85 232.5 6:56 1/2/2010
49.964 13 398 414 418 0.32 230.71 232 232.61 7:01 1/2/2010
49.959 13 400 | 415 | 420 0.32 230.98 | 232.19 | 232.83 7:06 1/2/2010
49.941 13 399 413 418 0.25 230.86 232.07 232.63 7:11 1/2/2010
49.938 13 393 408 412 0.22 230.91 232.07 232.69 7:16 1/2/2010
49.95 12 393 408 412 0.18 230.98 232.13 232.71 7:21 1/2/2010
50.003 12 394 408 414 0.18 231.12 232.23 232.85 7:26 1/2/2010
50.007 12 395 | 408 | 413 0.18 230.91 | 23198 | 232.56 7:31 1/2/2010
49.951 12 395 | 407 | 413 0.18 230.5 231.57 | 232.15 7:36 1/2/2010
49.999 12 396 | 409 | 414 0.18 230.18 | 231.29 | 231.84 7:41 1/2/2010
49.941 12 394 | 407 | 412 0.18 229.93 | 231.05 | 231.58 7:46 1/2/2010
49.949 12 394 408 412 0.17 229.88 231.03 231.53 7:51 1/2/2010
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Frequen il I N e Voltage | Voltage | Voltage .

Y o tN ent ent ent eN 13 Avg 12 Ave L1 Avg Time Date

Avg L3 L2 L1 Avg
49.957 12 395 | 408 | 412 0.15 229.65 230.77 231.24 7:56 1/2/2010
50.008 12 395 409 412 0.15 229.44 230.61 231.06 8:01 1/2/2010
49.944 12 395 | 408 | 412 0.15 229.2 230.35 230.83 8:06 1/2/2010
49.955 12 396 | 409 | 413 0.15 229.01 230.14 | 230.62 8:11 1/2/2010
49.957 12 396 | 409 | 412 0.14 228.87 230 230.45 8:16 1/2/2010
49.926 12 395 | 409 | 411 0.14 228.44 | 229.63 230.06 8:21 1/2/2010
49.958 12 395 408 411 0.14 228.29 229.5 229.91 8:26 1/2/2010
49.963 12 394 408 412 0.14 227.94 229.14 229.56 8:31 1/2/2010
50.005 13 395 409 413 0.14 227.17 228.43 228.86 8:36 1/2/2010
49.97 13 398 413 416 0.14 226.78 228.03 228.45 8:41 1/2/2010
49.93 13 395 | 410 | 415 0.14 226.45 227.61 228.13 8:46 1/2/2010
49.887 13 382 394 400 0.22 226.27 227.44 227.91 8:51 1/2/2010
49.997 12 429 444 450 0.14 225.98 227.19 227.63 8:56 1/2/2010
49.999 12 430 445 449 0.16 225.48 226.8 227.12 9:01 1/2/2010
50.028 13 434 446 449 0.17 225.16 226.54 226.84 9:06 1/2/2010
49.938 13 432 445 447 0.19 224.87 226.25 226.54 9:11 1/2/2010
49.921 13 426 441 443 0.19 224.82 226.17 226.45 9:16 1/2/2010
49.942 12 425 | 441 | 442 0.14 224.7 226.16 | 226.37 9:21 1/2/2010
49.955 12 424 | 440 | 441 0.14 224.47 | 22596 | 226.18 9:26 1/2/2010
50.021 12 423 | 441 | 441 0.14 224.29 225.75 226.03 9:31 1/2/2010
50.014 13 427 | 439 | 441 0.14 224.25 225.62 22591 9:36 1/2/2010
50.001 13 426 438 440 0.16 224.61 226.02 226.26 9:41 1/2/2010
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Curren | Curr | Curr | Curr | Voltag
tN ent ent ent eN
Avg L3 L2 L1 Avg

Voltage | Voltage | Voltage
L3 Avg L2 Avg L1 Avg

Frequen

Time Date
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49.915 14 424 | 436 | 438 0.37 224.33 225.79 225.96 9:46 1/2/2010

50.003 13 423 437 440 0.14 224.48 225.86 226.11 9:51 1/2/2010

50.014 12 423 438 | 439 0.13 224.14 225.61 225.8 9:56 1/2/2010

49.985 12 438 | 448 | 449 0.13 224.02 225.54 225.7 10:01 1/2/2010

50.032 12 432 449 449 0.13 224.18 225.71 225.87 10:06 1/2/2010

49.925 12 433 447 450 0.13 223.95 225.41 225.58 10:11 1/2/2010

49.927 12 433 445 451 0.13 224.28 225.67 225.91 10:16 1/2/2010

49.964 12 434 446 451 0.13 224.45 225.81 226.02 10:21 1/2/2010

49.954 12 434 445 450 0.13 224.46 225.84 225.99 10:26 1/2/2010

49.948 12 441 451 457 0.13 224.95 226.22 226.37 10:31 1/2/2010

50 12 442 453 458 0.13 224.98 226.36 226.48 | 10:36 1/2/2010

49.978 13 444 | 453 457 0.13 224.71 226.2 226.26 | 10:41 1/2/2010

49.997 13 439 447 450 0.21 224.68 226.21 226.24 10:46 1/2/2010

49.994 12 436 448 451 0.13 224.79 226.32 226.39 10:51 1/2/2010

50 12 438 450 454 0.13 224.74 226.2 226.31 10:56 1/2/2010

49.989 12 437 451 454 0.13 224.43 225.9 226.05 11:01 1/2/2010

49.968 12 438 451 454 0.13 224.32 225.8 225.94 11:06 1/2/2010

49.936 12 438 | 449 454 0.13 224.18 225.66 225.84 | 11:11 1/2/2010

49.936 12 436 | 449 454 0.13 224.24 225.71 225.9 11:16 1/2/2010

49.963 12 437 449 454 0.13 224.13 225.56 225.74 | 11:21 1/2/2010

50.04 13 439 450 456 0.17 223.93 225.28 225.53 11:26 1/2/2010

50.012 13 438 450 455 0.17 223.62 225.1 225.29 11:31 1/2/2010
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Frequen il I N e Voltage | Voltage | Voltage .
Y o tN ent ent ent eN 13 Avg 12 Ave L1 Avg Time Date
Avg L3 L2 L1 Avg
49.981 13 437 | 450 | 454 0.16 223.7 225.23 225.38 | 11:36 1/2/2010
49.993 12 437 451 455 0.13 223.57 225.05 225.27 11:41 1/2/2010
49.966 12 434 | 447 | 450 0.13 223.49 225.07 225.22 | 11:46 1/2/2010
49.939 12 427 | 443 | 444 0.13 223.66 | 225.12 225.31 | 11:51 1/2/2010
49.994 11 427 445 444 0.13 223.71 225.16 225.36 11:56 1/2/2010
50.007 11 427 | 445 | 444 0.13 223.88 | 225.29 225.51 | 12:01 1/2/2010
49.965 12 427 443 444 0.13 223.66 225.15 225.38 12:06 1/2/2010
49.988 13 427 441 444 0.16 223.86 225.34 225.53 12:11 1/2/2010
49.984 12 427 442 444 0.17 223.84 225.3 225.48 12(;16: 1/2/2010
49.969 13 427 440 443 0.17 223.85 225.32 225.45 12:21 1/2/2010
49.966 13 427 | 440 | 442 0.16 223.87 | 225.43 225.52 | 12:26 1/2/2010
49.969 12 426 | 440 | 442 0.13 224.02 225.63 225.69 | 12:31 1/2/2010
49.975 12 425 | 439 | 443 0.13 224.04 | 225.54 | 225.72 | 12:36 1/2/2010
50 12 425 | 439 | 443 0.13 22414 | 225.62 225.84 | 12:41 1/2/2010
50.014 12 426 | 439 | 443 0.13 22416 | 225.63 225.81 | 12:46 1/2/2010
49.981 12 425 | 439 | 442 0.13 22416 | 225.64 | 225.77 | 12:51 1/2/2010
49.991 12 426 439 443 0.13 224.45 225.89 226.06 12:56 1/2/2010
50.014 13 430 440 444 0.13 224.58 226.04 226.22 13:01 1/2/2010
49.995 13 428 442 446 0.13 224.68 226.14 226.3 13:06 1/2/2010
50.034 13 429 442 447 0.13 224.73 226.16 226.28 13:11 1/2/2010
49.963 13 428 | 440 | 446 0.13 224.67 | 226.01 226.16 | 13:16 1/2/2010
49.967 13 427 | 440 | 445 0.13 224.75 226.14 | 226.26 | 13:21 1/2/2010
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49.96 13 422 435 439 0.13 224.83 226.27 226.35 13:26 1/2/2010
49.952 13 420 433 438 0.13 224.88 226.3 226.42 13:31 1/2/2010
49.959 13 418 431 436 0.13 224.76 226.15 226.31 13:36 1/2/2010
50.001 13 419 432 436 0.13 224.72 226.14 226.27 13:41 1/2/2010
50.024 12 419 | 433 | 436 0.13 224.89 226.27 226.41 | 13:46 1/2/2010
49.963 12 418 | 435 | 435 0.13 224.6 22598 | 226.15 | 13:51 1/2/2010
49.93 12 420 | 433 | 434 0.14 224.22 225.64 225.8 13:56 1/2/2010
49.976 13 418 | 430 | 434 0.13 224.32 225.79 225.92 | 14:.01 1/2/2010
49.965 13 407 419 424 0.14 224.43 225.84 225.99 14:06 1/2/2010
49.918 13 422 433 437 0.22 224.09 225.49 225.59 14:11 1/2/2010
49.889 13 425 433 437 0.22 224.18 225.6 225.65 14:16 1/2/2010
50.004 13 424 435 440 0.23 224.2 225.6 225.75 14:21 1/2/2010
50.021 13 425 | 436 | 440 0.23 224.32 225.75 225.88 | 14:26 1/2/2010
50.013 13 423 | 435 | 438 0.23 224.19 225.59 225.72 | 14:31 1/2/2010
49.978 13 419 434 436 0.23 224.63 226.05 226.16 14:36 1/2/2010
49.965 13 420 | 434 | 435 | 024 | 225.15 | 226.58 | 226.64 | 14:41 | 1/2/2010
49.93 9 308 318 319 0.31 180.06 181.17 181.28 14:46 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.83 211100 118200 174100 13:56 31/01/2010
0.82 277100 156100 228300 14:01 31/01/2010
0.84 309600 169500 259000 14:06 31/01/2010
0.84 306600 168100 256300 14:11 31/01/2010
0.84 304200 166400 254600 14:16 31/01/2010
0.83 290500 161800 241200 14:21 31/01/2010
0.82 245200 140000 200800 14:26 31/01/2010
0.82 254500 147400 206800 14:31 31/01/2010
0.83 283300 160000 233800 14:36 31/01/2010
0.83 284200 160100 234700 14:41 31/01/2010
0.82 283900 160300 234200 14:46 31/01/2010
0.83 284700 160400 235100 14:51 31/01/2010
0.82 283600 160200 233900 14:56 31/01/2010
0.83 284000 160100 234400 15:01 31/01/2010
0.82 283800 160500 233900 15:06 31/01/2010
0.82 283100 160100 233400 15:11 31/01/2010
0.82 285000 161300 234900 15:16 31/01/2010
0.82 301900 173000 247300 15:21 31/01/2010
0.82 303600 174600 248200 15:26 31/01/2010
0.82 302300 173700 247400 15:31 31/01/2010
0.82 302500 173700 247600 15:36 31/01/2010
0.82 302500 173400 247900 15:41 31/01/2010
0.82 302800 173300 248200 15:46 31/01/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.82 295600 171100 240900 15:56 31/01/2010
0.81 295900 171400 241100 16:01 31/01/2010
0.81 295800 171300 241000 16:06 31/01/2010
0.82 289900 167800 236300 16:11 31/01/2010
0.81 293100 169900 238600 16:16 31/01/2010
0.82 290700 166100 238500 16:21 31/01/2010
0.82 291100 165700 239200 16:26 31/01/2010
0.82 289500 165200 237700 16:31 31/01/2010
0.82 289200 165100 237400 16:36 31/01/2010
0.82 289700 164900 238100 16:41 31/01/2010
0.82 288900 164600 237400 16:46 31/01/2010
0.82 288100 164300 236600 16:51 31/01/2010
0.82 287600 164200 236100 16:56 31/01/2010
0.82 287800 164000 236400 17:01 31/01/2010
0.81 292200 170700 237000 17:06 31/01/2010
0.8 296300 176000 238200 17:11 31/01/2010
0.8 294700 174700 237200 17:16 31/01/2010
0.81 293300 172600 237000 17:21 31/01/2010
0.81 294500 171500 239200 17:26 31/01/2010
0.83 297000 166600 245800 17:31 31/01/2010
0.84 295500 160400 248000 17:36 31/01/2010
0.84 292600 156600 247000 17:41 31/01/2010
0.85 287100 152500 243100 17:46 31/01/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.85 282700 147600 241000 17:56 31/01/2010
0.86 285900 147800 244500 18:01 31/01/2010
0.86 288000 148100 246800 18:06 31/01/2010
0.86 286000 147300 245000 18:11 31/01/2010
0.86 284200 146900 243100 18:16 31/01/2010
0.85 283600 147200 242300 18:21 31/01/2010
0.85 283300 147500 241700 18:26 31/01/2010
0.85 282900 147400 241400 18:31 31/01/2010
0.85 283300 147600 241600 18:36 31/01/2010
0.85 283300 148000 241400 18:41 31/01/2010
0.85 298500 157500 253400 18:46 31/01/2010
0.86 285900 146900 245100 18:51 31/01/2010
0.86 285300 146200 244800 18:56 31/01/2010
0.86 285700 146800 244900 19:01 31/01/2010
0.85 283500 147800 241600 19:06 31/01/2010
0.86 285500 147600 244200 19:11 31/01/2010
0.85 286600 148400 245000 19:16 31/01/2010
0.85 286600 148900 244700 19:21 31/01/2010
0.85 287000 149300 245000 19:26 31/01/2010
0.85 287400 149900 245100 19:31 31/01/2010
0.85 287200 150100 244700 19:36 31/01/2010
0.85 287200 150400 244500 19:41 31/01/2010
0.85 287400 150700 244600 19:46 31/01/2010
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0.85 287200 150100 244300 19:56 31/01/2010
0.85 287400 150200 244900 20:01 31/01/2010
0.85 287700 150000 245300 20:06 31/01/2010
0.85 286900 149700 244600 20:11 31/01/2010
0.85 276500 146800 234200 20:16 31/01/2010
0.84 267800 144100 225600 20:21 31/01/2010
0.84 268400 144600 226000 20:26 31/01/2010
0.84 268200 144700 225700 20:31 31/01/2010
0.84 267600 144100 225300 20:36 31/01/2010
0.84 266300 144700 223400 20:41 31/01/2010
0.84 272400 148300 228400 20:46 31/01/2010
0.82 343500 197500 280300 20:51 31/01/2010
0.83 432900 243600 357400 20:56 31/01/2010
0.83 416400 234000 344000 21:01 31/01/2010
0.84 364500 195800 307200 21:06 31/01/2010
0.84 323600 176000 271100 21:11 31/01/2010
0.85 315100 166200 267500 21:16 31/01/2010
0.85 316500 167400 268500 21:21 31/01/2010
0.82 296200 171000 241100 21:26 31/01/2010
0.8 397900 239600 317300 21:31 31/01/2010
0.8 394100 237300 314300 21:36 31/01/2010
0.84 349900 191000 292900 21:41 31/01/2010
0.83 377000 211500 311500 21:46 31/01/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.82 441100 251300 362300 21:56 31/01/2010
0.84 358300 194800 300500 22:01 31/01/2010
0.82 311100 176800 255400 22:06 31/01/2010
0.81 368900 213500 300500 22:11 31/01/2010
0.82 339900 193000 279500 22:16 31/01/2010
0.84 269700 148200 224900 22:21 31/01/2010
0.85 242600 129500 205100 22:26 31/01/2010
0.84 218200 118400 183200 22:31 31/01/2010
0.85 169700 90500 143500 22:36 31/01/2010
0.85 168100 88400 143000 22:41 31/01/2010
0.85 169400 89000 144100 22:46 31/01/2010
0.85 169700 89400 144200 22:51 31/01/2010
0.85 169800 89800 144100 22:56 31/01/2010
0.85 170600 90400 144600 23:01 31/01/2010
0.85 170800 91000 144500 23:06 31/01/2010
0.85 170900 91200 144400 23:11 31/01/2010
0.84 170800 91600 144100 23:16 31/01/2010
0.84 170500 91800 143500 23:21 31/01/2010
0.84 172000 92500 145000 23:26 31/01/2010
0.84 171500 92800 144100 23:31 31/01/2010
0.84 172500 93900 144600 23:36 31/01/2010
0.83 173400 97500 142900 23:41 31/01/2010
0.82 188500 106800 155200 23:46 31/01/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.82 174700 99300 143700 23:56 31/01/2010
0.82 171400 97100 141100 0:01 1/2/2010
0.82 171600 97200 141300 0:06 1/2/2010
0.82 171900 97500 141500 0:11 1/2/2010
0.82 171800 97600 141300 0:16 1/2/2010
0.82 172000 97800 141400 0:21 1/2/2010
0.82 171900 98000 141200 0:26 1/2/2010
0.82 172000 98200 141200 0:31 1/2/2010
0.82 172000 98300 141100 0:36 1/2/2010
0.82 172600 98800 141400 0:41 1/2/2010
0.82 173200 99400 141800 0:46 1/2/2010
0.82 173300 99400 141900 0:51 1/2/2010
0.82 173100 99600 141500 0:56 1/2/2010
0.82 173400 99900 141700 1:01 1/2/2010
0.82 173900 100100 142100 1:06 1/2/2010
0.82 173900 100200 142100 1:11 1/2/2010
0.82 174400 100600 142400 1:16 1/2/2010
0.82 174100 100700 142000 1:21 1/2/2010
0.81 174200 101000 141900 1:26 1/2/2010
0.81 174400 101200 142000 1:31 1/2/2010
0.81 174700 101500 142200 1:36 1/2/2010
0.81 175200 101700 142700 1:41 1/2/2010
0.81 175500 101700 142900 1:46 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.81 174900 101800 142200 1:56 1/2/2010
0.81 175000 102000 142200 2:01 1/2/2010
0.81 175300 102200 142400 2:06 1/2/2010
0.81 175900 102400 143000 2:11 1/2/2010
0.81 180400 104600 147000 2:16 1/2/2010
0.81 180100 104700 146500 2:21 1/2/2010
0.81 180200 104800 146600 2:26 1/2/2010
0.81 176300 102800 143100 2:31 1/2/2010
0.81 176200 102700 143100 2:36 1/2/2010
0.81 176200 102800 143100 2:41 1/2/2010
0.81 175700 102800 142400 2:46 1/2/2010
0.81 175600 102900 142300 2:51 1/2/2010
0.81 175900 103100 142500 2:56 1/2/2010
0.81 176200 103400 142600 3:01 1/2/2010
0.81 176700 103700 143000 3:06 1/2/2010
0.81 176800 103800 143100 3:11 1/2/2010
0.81 179100 104600 145300 3:16 1/2/2010
0.81 180400 105100 146500 3:21 1/2/2010
0.82 188800 107900 155000 3:26 1/2/2010
0.82 190100 108400 156100 3:31 1/2/2010
0.82 190100 108300 156200 3:36 1/2/2010
0.82 190100 108100 156300 3:41 1/2/2010
0.82 189600 107900 155900 3:46 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.82 189900 108000 156200 3:56 1/2/2010
0.82 190100 108000 156400 4:01 1/2/2010
0.82 189700 107900 156000 4:06 1/2/2010
0.82 189500 108100 155600 4:11 1/2/2010
0.82 189400 108100 155500 4:16 1/2/2010
0.82 189600 108100 155700 4:21 1/2/2010
0.82 189700 108200 155800 4:26 1/2/2010
0.82 190300 108200 156500 4:31 1/2/2010
0.82 190100 107900 156400 4:36 1/2/2010
0.82 189900 107600 156400 4:41 1/2/2010
0.82 189300 107200 156000 4:46 1/2/2010
0.82 189000 106900 155800 4:51 1/2/2010
0.82 188900 106700 155800 4:56 1/2/2010
0.83 188900 106600 155900 5:01 1/2/2010
0.83 189000 106500 156100 5:06 1/2/2010
0.83 189000 106500 156200 5:11 1/2/2010
0.83 188800 106100 156100 5:16 1/2/2010
0.83 188900 105900 156300 5:21 1/2/2010
0.83 189500 105800 157200 5:26 1/2/2010
0.83 188900 105400 156700 5:31 1/2/2010
0.83 189200 105500 156900 5:36 1/2/2010
0.83 188800 105400 156600 5:41 1/2/2010
0.83 188800 105300 156700 5:46 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.83 189400 105400 157300 5:56 1/2/2010
0.83 189200 105200 157200 6:01 1/2/2010
0.83 188800 105000 156900 6:06 1/2/2010
0.83 188800 104800 157000 6:11 1/2/2010
0.83 188600 106200 155800 6:16 1/2/2010
0.81 187400 110400 151300 6:21 1/2/2010
0.81 187300 110600 151100 6:26 1/2/2010
0.81 188200 110800 152100 6:31 1/2/2010
0.81 244300 143800 197200 6:36 1/2/2010
0.81 291800 172500 235200 6:41 1/2/2010
0.81 284600 165900 231200 6:46 1/2/2010
0.81 283800 165200 230700 6:51 1/2/2010
0.81 284400 164900 231500 6:56 1/2/2010
0.81 285100 165300 232200 7:01 1/2/2010
0.81 286400 166600 232900 7:06 1/2/2010
0.81 285100 167500 230600 7:11 1/2/2010
0.81 281500 165000 228000 7:16 1/2/2010
0.81 281700 165000 228200 7:21 1/2/2010
0.81 282300 165000 228900 7:26 1/2/2010
0.81 282100 164500 229100 7:31 1/2/2010
0.81 281300 163800 228600 7:36 1/2/2010
0.81 281500 163100 229300 7:41 1/2/2010
0.81 280200 162600 228200 7:46 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.82 280000 161800 228500 7:56 1/2/2010
0.82 280300 161300 229200 8:01 1/2/2010
0.82 279700 161000 228600 8:06 1/2/2010
0.82 279800 160700 229000 8:11 1/2/2010
0.82 279700 160500 229000 8:16 1/2/2010
0.82 278700 159700 228300 8:21 1/2/2010
0.82 278300 159200 228200 8:26 1/2/2010
0.82 277900 158500 228200 8:31 1/2/2010
0.82 277600 157200 228700 8:36 1/2/2010
0.82 279400 158600 229900 8:41 1/2/2010
0.82 277400 157200 228500 8:46 1/2/2010
0.82 263700 150300 216300 8:51 1/2/2010
0.83 300000 169300 247600 8:56 1/2/2010
0.83 299700 169000 247400 9:01 1/2/2010
0.83 300600 168400 248900 9:06 1/2/2010
0.83 298900 166900 247800 9:11 1/2/2010
0.83 295800 163100 246600 9:16 1/2/2010
0.83 295300 162600 246300 9:21 1/2/2010
0.83 294400 162000 245800 9:26 1/2/2010
0.84 294000 161200 245800 9:31 1/2/2010
0.84 294400 161000 246300 9:36 1/2/2010
0.84 294200 161400 245800 9:41 1/2/2010
0.84 292700 160800 244500 9:46 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.84 293000 160800 244800 9:51 1/2/2010
0.84 292800 160300 245000 9:56 1/2/2010
0.84 300400 164600 251200 10:01 1/2/2010
0.83 299700 164900 250100 10:06 1/2/2010
0.83 299300 165500 249300 10:11 1/2/2010
0.83 299500 165800 249300 10:16 1/2/2010
0.83 300100 165900 250000 10:21 1/2/2010
0.83 299700 165800 249600 10:26 1/2/2010
0.83 304800 168800 253700 10:31 1/2/2010
0.83 305600 169000 254500 10:36 1/2/2010
0.83 305700 168600 254900 10:41 1/2/2010
0.83 301600 166100 251600 10:46 1/2/2010
0.83 301600 166500 251300 10:51 1/2/2010
0.83 302900 166800 252700 10:56 1/2/2010
0.83 302800 166500 252800 11:01 1/2/2010
0.83 302600 166300 252600 11:06 1/2/2010
0.84 302100 166000 252300 11:11 1/2/2010
0.83 301700 165900 251900 11:16 1/2/2010
0.84 301700 165600 252100 11:21 1/2/2010
0.84 302500 165200 253300 11:26 1/2/2010
0.84 301800 164800 252700 11:31 1/2/2010
0.84 301600 164900 252400 11:36 1/2/2010
0.84 301700 164700 252700 11:41 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.84 298900 162900 250500 11:46 1/2/2010
0.84 295300 160300 247900 11:51 1/2/2010
0.84 295800 160300 248500 11:56 1/2/2010
0.84 296100 160500 248700 12:01 1/2/2010
0.84 295100 160200 247800 12:06 1/2/2010
0.84 295000 160300 247500 12:11 1/2/2010
0.84 295300 160300 247900 12(;16: 1/2/2010
0.84 294500 160200 247100 12:21 1/2/2010
0.84 294400 160200 246900 12:26 1/2/2010
0.84 294300 160400 246600 12:31 1/2/2010
0.84 294300 160400 246600 12:36 1/2/2010
0.84 294500 160400 246800 12:41 1/2/2010
0.84 294400 160400 246800 12:46 1/2/2010
0.84 294100 160400 246400 12:51 1/2/2010
0.84 294900 160900 247000 12:56 1/2/2010
0.84 296400 162000 248100 13:01 1/2/2010
0.83 297200 164900 247100 13:06 1/2/2010
0.83 297500 164900 247500 13:11 1/2/2010
0.83 296500 164700 246400 13:16 1/2/2010
0.83 296100 164700 245900 13:21 1/2/2010
0.83 292600 163000 242900 13:26 1/2/2010
0.83 291500 162400 241900 13:31 1/2/2010
0.83 290100 161400 241000 13:36 1/2/2010
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Power Factor Apparent Reactive Active Power Time Date
Total Avg Power Total Power Total Avg
0.83 290500 161300 241500 13:41 1/2/2010
0.83 291100 161400 242200 13:46 1/2/2010
0.83 290500 161000 241700 13:51 1/2/2010
0.83 290000 160400 241500 13:56 1/2/2010
0.83 288900 160300 240200 14:01 1/2/2010
0.83 281500 158400 232600 14:06 1/2/2010
0.83 290800 161000 242000 14:11 1/2/2010
0.83 291500 161300 242700 14:16 1/2/2010
0.83 292600 161400 244000 14:21 1/2/2010
0.83 293000 161500 244300 14:26 1/2/2010
0.83 291700 160600 243400 14:31 1/2/2010
0.83 290900 160700 242300 14:36 1/2/2010
0.83 291600 161600 242600 14:41 1/2/2010
0.75 154100 85400 128100 14:46 1/2/2010
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p_Sall cilialla -
Frequen Clir;len (;l:]rtr (;l:]rtr (;l:;cr Vzl'lc\?g Voltage | Voltage | Voltage Time Date
cy Avg Avg 13 12 L1 Avg L3 Avg L2 Avg L1 Avg
50.037 10 27 29 28 0.12 228.43 230.26 | 230.21 | 13:42 | 3/2/2010
49.988 10 27 29 28 0.12 228.43 230.3 230.17 | 13:43 | 3/2/2010
49.968 10 27 29 28 0.13 228.52 230.46 | 230.34 | 13:44 | 3/2/2010
49.978 10 27 29 28 0.12 228.68 230.61 230.47 | 13:45 | 3/2/2010
49.966 10 27 29 28 0.12 228.71 230.59 230.48 | 13:46 | 3/2/2010
49.969 10 27 29 28 0.12 228.66 230.53 230.43 | 13:47 | 3/2/2010
Power Factor Apparent Reactive Active Power .
worz] v Power Total Power TopE] A Time Date
Avg Total Avg

0.68 19300 14100 13200 13:42 | 3/2/2010

0.68 19300 14200 13100 13:43 | 3/2/2010

0.68 19400 14200 13100 13:44 | 3/2/2010

0.68 19400 14200 13100 13:45 | 3/2/2010

0.68 19400 14300 13100 13:46 | 3/2/2010

0.68 19400 14200 13100 13:47 | 3/2/2010
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L3 (KVA L2 (KVA) L1 (KVA
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Jaead) Clialls Y
Frequen Clir;len Cel:::cr (;l::;r (;L:]rtr Vzl}c\?g Voltage | Voltage | Voltage Time Date
cy Avg . 13 L2 L1 Avg L3 Avg L2 Avg L1 Avg
49.946 5 83 92 85 1.32 228.54 | 230.02 230.68 | 13:17 | 3/2/2010
49.987 5 83 92 85 1.56 228.52 230.04 | 230.64 | 13:18 | 3/2/2010
49.969 5 83 91 85 1.27 228.54 230 230.7 13:19 | 3/2/2010
49.983 3 82 91 84 0.82 228.69 230.06 | 230.79 | 13:20 | 3/2/2010
49.98 2 82 90 84 0.78 228.79 230.11 230.89 | 13:21 | 3/2/2010
Power Factor Apparent Reactive Active Power .
Total Avg Power Total Power Total Avg Time Date
Avg Total Avg

0.79 59900 36700 47200 13:17 | 3/2/2010

0.79 59700 36600 47100 13:18 | 3/2/2010

0.79 59400 36600 46700 13:19 | 3/2/2010

0.79 59200 36500 46500 13:20 | 3/2/2010

0.79 59100 36500 46400 13:21 | 3/2/2010
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.
Frequen Clir;len Cel::tr (2:,: (;l;rtr Vzl'lc\?g Voltage | Voltage | Voltage Time Date
cy Avg T 13 L2 L1 Avg L3 Avg L2 Avg L1 Avg
49.955 1 140 149 145 0.27 226.37 | 227.93 228.16 | 11:17 | 3/2/2010
49.954 1 161 172 168 0.27 226.98 | 228.55 228.88 | 11:18 | 3/2/2010
49.95 1 167 177 173 0.25 226.98 228.5 228.84 | 11:19 | 3/2/2010
49.96 1 168 178 174 0.25 227.11 228.65 22896 | 11:20 | 3/2/2010
49.926 1 167 178 174 0.27 227.17 | 228.62 22895 | 11:21 | 3/2/2010
49.934 1 167 178 174 0.27 227.17 | 228.66 | 228.94 | 11:22 | 3/2/2010
49.926 1 168 178 175 0.27 227.18 228.67 | 228.93 | 11:23 | 3/2/2010
49.979 1 169 179 175 0.27 227.28 228.73 229.04 | 11:24 | 3/2/2010
Power Factor Apparent Reactive Active Power .
Total Avg Power Total Power Total Avg Time Date
Avg Total Avg

0.84 98700 53300 83100 11:17 | 3/2/2010

0.85 113900 59400 97200 11:18 | 3/2/2010

0.86 118100 61000 101100 11:19 | 3/2/2010

0.86 118700 61200 101600 11:20 | 3/2/2010

0.86 118500 61100 101400 11:21 | 3/2/2010

0.86 118400 61100 101400 11:22 | 3/2/2010

0.86 119000 61300 101900 11:23 | 3/2/2010

0.86 119400 61500 102300 11:24 | 3/2/2010
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-¢
Frequen Clir;;len Cel::tr (;l:tr (;l;rtr Vzl"c\lag Voltage | Voltage | Voltage Time Date
cy Avg Fegs 13 12 L1 - L3 Avg L2 Avg L1 Avg
50.012 1 87 93 89 0.22 227.39 228.84 | 229.14 | 11:38 | 3/2/2010
50.004 2 87 93 89 0.22 227.29 228.79 229.07 | 11:39 | 3/2/2010
50.015 2 87 93 89 0.22 227.29 228.79 229.04 | 11:40 | 3/2/2010
49.947 2 87 93 89 0.22 227.16 228.59 228.88 | 11:41 | 3/2/2010
49.942 2 87 93 89 0.22 227.25 228.63 228.98 | 11:42 | 3/2/2010
49.945 2 87 93 89 0.22 227.24 228.61 229 11:43 | 3/2/2010
49.97 1 87 93 89 0.21 227.32 228.68 | 229.05 | 11:44 | 3/2/2010
49.99 1 87 93 89 0.21 227.35 228.71 229.06 | 11:45 | 3/2/2010
Power Factor Apparent Reactive Active Power .
il i Power Total Power Tzl Ao Time Date
Avg Total Avg

0.91 61200 24900 55900 11:38 | 3/2/2010

0.91 61500 25000 56200 11:39 | 3/2/2010

0.91 61500 25000 56100 11:40 | 3/2/2010

0.91 61200 24900 55900 11:41 | 3/2/2010

0.91 61200 24800 55900 11:42 | 3/2/2010

0.91 61100 24800 55900 11:43 | 3/2/2010

0.91 61200 24800 55900 11:44 | 3/2/2010

0.91 61300 24900 56000 11:45 | 3/2/2010
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)
Curr | Curr | Curr
Curren Voltag
Frequen (N ent ent ent e N Voltage | Voltage | Voltage Time Date
cy Avg Av L3 L2 L1 Av L3 Avg L2 Avg L1 Avg
g Avg Avg Avg g
49.966 2 69 72 71 0.12 226.48 228.2 228.61 14:07 | 3/2/2010
49.955 2 69 72 71 0.11 226.47 228.13 228.54 14:08 | 3/2/2010
49.94 2 69 72 70 0.11 226.49 228.2 228.55 14:09 | 3/2/2010
49.976 2 69 72 70 0.11 226.53 228.3 228.59 14:10 | 3/2/2010
49.968 2 68 72 70 0.11 226.53 228.25 228.57 14:11 | 3/2/2010
50.002 2 43 45 45 0.11 228.39 230.03 229.87 14:12 | 3/2/2010
49.991 1 0 2 1 0.11 164.23 153.64 153.39 14:13 | 3/2/2010
49.98 2 0 2 1 0.12 0.06 0.1 0.16 14:14 | 3/2/2010
Power Factor Total Apparent Power Reactive Power Active Power Time Date
Avg Total Avg Total Avg Total Avg
0.9 48200 20800 43500 14:07 | 3/2/2010
0.9 48100 20700 43300 14:08 | 3/2/2010
0.9 48000 20700 43300 14:09 | 3/2/2010
0.9 48100 20700 43300 14:10 | 3/2/2010
0.9 47900 20700 43200 14:11 | 3/2/2010
0.9 19800 8700 17400 14:12 | 3/2/2010
0.1 200 0 14:13 | 3/2/2010
0 0 0 14:14 | 3/2/2010
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-1
Curr | Curr | Curr
Curren Voltag
Frequen N ent ent ent e N Voltage | Voltage | Voltage Time Date
cy Avg Av L3 L2 L1 Av L3 Avg L2 Avg L1 Avg
& Avg Avg Avg &
49.987 3 104 94 102 0.7 229.69 228.6 230.5 13:27 | 3/2/2010
50.003 3 103 93 101 0.61 229.77 228.68 230.55 13:28 | 3/2/2010
50.007 3 103 93 101 0.59 229.77 228.7 230.53 13:29 | 3/2/2010
49.995 3 103 93 100 0.34 229.81 228.74 230.56 13:30 | 3/2/2010
49.993 3 96 87 94 0.11 229.94 228.88 230.64 13:31 | 3/2/2010
49.971 1 0 2 1 0.13 231.21 230 231.7 13:32 | 3/2/2010
Power Factor Total Apparent Power Reactive Power Active Power Time Date
Avg Total Avg Total Avg Total Avg
0.65 69000 52500 44600 13:27 | 3/2/2010
0.64 68300 52400 43700 13:28 | 3/2/2010
0.64 68200 52500 43500 13:29 | 3/2/2010
0.63 68000 52500 43100 13:30 | 3/2/2010
0.59 59700 46200 37600 13:31 | 3/2/2010
-0.12 600 600 -100 13:32 | 3/2/2010
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Features Of Fluke 434/435

Introduction
The Analyzer offers an extensive and powerful set of measurements to check power
distribution systems. Some give a general impression of power system performance.
Others are used to investigate specific details. This chapter gives an overview
on how to perform measurements in a logical order.

General Measurements

To check if voltage leads and current clamps are connected correctly, use Scope
Waveform and Scope Phasor. The clamps are marked with an arrow to facilitate proper signal
polarity

To get a general impression of the quality of a power system use MONITOR.

The MONITOR key displays a screen with Bar Graphs that show quality aspects of the phase
voltages. A Bar Graph changes from green to red if the related aspect does not meet the
limits. Up to 7 different sets of limits can be chosen for Fluke 435: a number of them are

user programmable. One of these sets is the limits according to the EN50160 norm. For

each quality aspect submenus with detailed information are attainable via the function

keys F1 ... F5.

Numerical data is shown by Volts/Amps/Hertz. For this press the MENU key. Then
select Volts/Amps/Hertz and press F5 - OK to display a Meter screen with the present
values of voltages (rms and peak), currents (rms and peak), frequency and Crest Factors
per phase. Press F5 - TREND so display the course over time of these values.

V¥ 38 gialls () il olie Adanay A8l DL 2 5
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Measuring modes to investigate details

Phase voltages. Should be close to the nominal value. Voltage waveforms must be a sine wave that is
smooth and free from distortion. Use Scope Waveform to check the

waveform shape. Use Dips & Swells to record sudden voltage changes. Use Transients mode to capture
voltage anomalies.

Phase currents. Use Volts/Amps/Hertz and Dips & Swells to check current/voltage
relations. Use Inrush Current to record sudden current increases like motor inrush.

Crest Factor. A CF of 1.8 or higher means high waveform distortion. Use Scope
Waveform to see waveform distortion. Use Harmonics mode to identify harmonics and THD (Total
Harmonic Distortion).

Harmonics. Use Harmonics mode to check for voltage and current harmonics and THD per phase. Use
Trend to record harmonics over time.

Flicker. Use Flicker to check short and long term voltage flicker and related data per phase. Use Trend to
record these values over time.

Dips & Swells. Use Dips & Swells to record sudden voltage changes as short as half a cycle.

Frequency. Should be close to nominal value. Frequency is normally very stable. Select
Volts/Amps/Hertz to display frequency. The course of frequency over time is recorded in the Trend
screen.

Unbalance. Each phase voltage should not differ more than 1 % from the average of the three. Current
unbalance should not exceed 10 %. Use Scope Phasor or Unbalance mode to investigate unbalances.

Mains Signaling. Can be used to analyze the level of remote control signals that often are present on
power distribution systems.

Logger. Allows you to store multiple readings with high resolution in a long memory.

Y¥) 38 gialls () el ol Adanay AU gl 2 53
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Basic Operations and Menu Navigation

This deals with a number of general aspects of the Analyzer’s operation:

Tilt Stand and Hang Strap
* Powering the Analyzer

* Display Brightness

* Locking the keyboard

* Menu navigation

* Display Contrast

* Reset to Factory Defaults

Tilt Stand and Hang Strap
The Analyzer has a tilt stand that allows viewing the screen at an angle when placed on a flat
surface. With the tilt stand folded out, the optical RS-232 port can be accessed at the right side of
the Analyzer as shown in the figure.

Tilt stand and location of RS-232 interface

yYY 38 gialls () il olie Adanay A8l DL 2 5
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A hang strap is supplied with the Analyzer. The figure below shows how to attach the strap correctly to
the Analyzer.

Fixing the hang strap

Powering the Analyzer

The Analyzer has a built-in rechargeable NiMH battery that can power it for more than 6
hours when fully charged. When powered by the battery, the battery condition symbol in
the screen header indicates the charge condition. This symbol ranges from fully charged

to empty:

When empty allow the batteries to fully charge with the Battery Charger/Power Adapter model
BC430. A full charge takes at least 4 hours with the Analyzer turned off. When turned-on charging
takes much longer.

No damage will occur if the charger is connected for long periods, e.g. over the weekend. The
Analyzer automatically switches to trickle charging. At delivery the battery may be empty and it is
recommended to charge it before use.

Concerning the use of the Battery Charger/Power Adapter bear the following in mind:
» Use only the supplied Battery Charger/Power Adapter model BC430.

» Before use checks that the BC430 voltage and frequency match the local line power
range.
If necessary set the slider switch of BC430 to the correct voltage.

* Connect the Battery Charger to the ac outlet.

e Connect the battery charger to the POWER ADAPTER input on the top side of the
Analyzer.
* To avoid overheating of the battery during charging, do not exceed the allowable

ambient temperature as given in the specifications.
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Caution
To prevent decrease of battery capacity, charge it at least twice
a year.
Power On/Off:

Press to power up or down with the last setup configuration.
The welcome screen shows what Analyzer settings are
currently in use. At power on a single beep can be heard.

To save battery power, the Analyzer display dims automatically when no keys are
operated during a certain time. This time is adjustable.

When a key is operated, the display turns on again.

Attention: the Analyzer switches off automatically when powered by battery only if no
further knobs are operated after power-on (i.e. when the welcome screen is displayed).

Display Brightness

Press repeatedly to dim/brighten the backlight.
Keep pressed for more than 5 seconds for extra brightness
for better visibility in strong sunlight.

Low brightness saves battery power.
Locking the keyboard

The keyboard can be locked to prevent unwanted operation during unattended
measurements:

Press for 5 seconds to lock or unlock the keyboard.

Menu Navigation

Most of the Analyzer functions are menu operated. Arrow keys are used to navigate
through menus. The Function keys F1 ... F5 and the ENTER key are used to make
selections. Active Function key selections are highlighted with a black background.

How to use the menus is illustrated in the example below on how to adjust the Analyzer
for use with a certain printer type.

The SETUP menu pops up.

- Submenu SETUP USER PREF appears.

Highlight Printer:

The PRINTER submenmis menu you can
adjust printer type and :
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Display Information
The Analyzer uses five different screen types to present measuring results in the most
effective way. The features these screens have in common are explained hereafter .
Details that are specific for a certain measuring mode are presented .
explaining that mode. The screen header is presented in the selected information
language. The figure below gives an overview of the screen types 1... 5; common features are
explained under A ... F.

A
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; 4 Blimit
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Survey of Display Types
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Input Connections

This explains how to make connection to the power distribution system under test and how to
adjust the Analyzer settings.

Check that the Analyzer setup meets the characteristics of the system under test and the accessories
that are used. These concerns:

* wiring configuration

* nominal frequency

* nominal voltage

* properties of voltage leads and current clamps

The actual setup is shown in the welcome screen that appears after power up.

The Analyzer has 4 BNC-inputs for current clamps and 5 banana-inputs for voltages.

Self-adhesive decals are supplied corresponding to wiring color codes used in the USA, Canada,
Continental Europe, the UK, and China. Stick the decals that fit to your local wiring codes around
the current and voltage inputs as shown in

Maw EU & K

FOOORL
OB TR

=D Ol

Mounting the decals for voltage and current inputs

De-energize power systems before making connections whenever possible. Always use appropriate
equipment for personal protection. Avoid working alone and work according to the warnings
Safety Information.

For a 3-phase system make the connections as shown in.
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A(L1)
B (L2)
C(L3)

GND

Connection of Analyzer to 3-phase distribution system

First put the current clamps around the conductors of phase A (L1), B (L2), C (L3), and
N (neutral). The clamps are marked with an arrow indicating the correct signal polarity.

Next make the voltage connections: start with Ground and then in succession N, A (L1), B (L2),
and C (L3). For correct measuring results, always connect the Ground input. Always double-check
the connections. Make sure that current clamps are secured and completely closed around the
conductors.

For single phase measurements, use current input A (L1) and the voltage inputs Ground, N
(neutral), and phase A (L1).

A (L1) is the reference phase for all measurements.

Before making any measurements, set the Analyzer up for the line voltage, frequency, and wiring
configuration of the power system you want to measure.

Scope Waveform and Phasor display are useful to check if voltage leads and current clamps are
connected correctly. In the vector diagram the phase voltages and currents A (L1), B (L2), and C
(L3) should appear in sequence when observing them in clockwise direction as shown in the
example in the Figure

VYV
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Vector diagram for correctly connected Analyzer
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EXECUTIVE SUMMARY

The enclosed report summarizes a recent study by the USAID-funded Water and Wastewater
Sector Support Program on rationalizing energy consumption at the Ashmoun water
treatment plant in the Menufiya governorate. Water treatment is an energy intensive process;
the cost of energy represents around 30% - 40% of the cost of water purification and
treatment. Further, electricity companies impose a fee of 0.5% on every 1% below an
electrical power factor of 90% and grants a discount of 0.5% for each 1% above 92% and up
to 95%. Improving the power factor, then, presents an opportunity for savings and by helping
the Menufiya Water and Wastewater Company (WWC) avoid penalties, enjoy discounts, and
reduce overall consumption.

In addition to Ashmoun, this methodology has been administered in both the old and new
Kedwan treatment plants in Minya, and is now planned for replication in plants in additional
governorates. This study included on-the-job training activity to upgrade the capacity of
employees of the Menufiya WWC and HCWW to carry out the required tasks in additional
plants in the future.

Methodology. A short-term consultant from the WWSS project, with a committee of
specialized experts from WWSS project, implemented the following tasks in undertaking this
activity:

e Conducted a workshop to explain the methodology used in performing this task.

e Performed the electric measures required to analyze the plant's electric system. The
group of engineers attended the session, where state-of-the-art equipment was used to
measure and record the efficiency of the electric system.

e Provided theoretical and practical training for a group of WWC engineers and helped
them use the measuring equipment and analyze the factors affecting the electric
system.

e Drew asingle line diagram (S.L.D) for the main and secondary distribution boards
that feed both phases of the plant.

Summary of results.

e The plant has two medium effort feeders (11 K.V). Through a medium effort board it
feeds two transformers 11/0.380 K.V. (1500 K.V.A). Through these, all loads could
be fed at the plant with an effort of 380 volt, so that one of the feeders will be in
operation and the other will be held as a backup. Sometimes, interchange could be
undertaken between them, but it is preferred to operate only one at a given time to
avoid the risks of overlapping feeders. Therefore, in our calculations, while designing
the power factor improvement, we assume one feeder only.

e The current power factor is 80%, and the targeted power factor is 90%.

e The average effective power/hour is 362.3 k.wat/hour. The average effective
power/month is 260856 k.wat/month

e Using our methodology, the penalty that could be avoided would be =0.5% x 10 =5
% of the total value of the electricity consumption invoice.
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e The annual savings resulting from the installation and operation of the board would be
39,128 EGP, calculated as follows: (260,856 x 12 x 0.25) x 0.05 = 39,128 EGP.

e The cost of the capacitor is between 40,000 to 70,000 EGP, which would be made up
in energy savings in less than one year.

The technical report that follows details all the procedures and measures made during the
study process.
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