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1- Inductive and capacitive compensation
2- 20ms response time

3- Semiconductor switching

4- Each phase controlled separately
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6- Automatic failure detection
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8- Remote monitoring
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<y . 8400 ady Ll oY f

23 5l bl s 2 bi U Bl | blogs | bl g | i e gl f
3 1 3 2 1

13:55:48

50.096 | 20.758 | 21.299 | 19.574 | 11142 | 11162 | 11136 192ms 23/05/2010
13:56:18

50.09 | 20.717 | 21.257 | 19.553 | 11140 | 11160 | 11136 192ms 23/05/2010
13:56:48

50.087 | 20.675 | 21.216 | 19.532 | 11140 | 11158 | 11136 192ms 23/05/2010
13:57:18

50.083 | 20.655 | 21.195 | 19.491 | 11138 | 11160 | 11138 192ms 23/05/2010
13:57:48

50.082 | 20.655 | 21.195 | 19.532 | 11138 | 11158 | 11136 192ms 23/05/2010
13:58:18

50.078 | 20.675 | 21.195 | 19.512 | 11140 | 11158 | 11134 192ms 23/05/2010
13:58:48

50.073 | 20.655 | 21.195 | 19.491 | 11144 | 11166 | 11140 192ms 23/05/2010
13:59:18

50.072 | 20.675 | 21.174 | 19.491 | 11146 | 11164 | 11140 192ms 23/05/2010
13:59:48

50.072 | 20.675 | 21.174 | 19.47 | 11148 | 11166 | 11140 192ms 23/05/2010
14:00:18

50.078 | 20.675 | 21.174 | 19.47 | 11148 | 11166 | 11140 192ms 23/05/2010

50.08 | 20.675| 21.153 | 19.47 | 11148 | 11164 | 11142 1fgg?ni8 23/05/2010
14:01:18

50.085 | 20.468 | 20.904 | 19.221 | 11150 | 11164 | 11142 192ms 23/05/2010
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580 Jalae | A aUH 30800 *&ﬂg?m el 5, cd gl o
0.88 396000 | 190666.672 | 349333.344 | 13:55:48 192ms | 23/05/2010
0.88 396000 | 100666.672 | 348000 | 13:56:18 192ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 348000 | 13:56:48 192ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 348000 | 13:57:18 192ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 348000 | 13:57:48 192ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 348000 | 13:58:18 102ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 346666.688 | 13:58:48 102ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 346666.688 | 13:59:18 192ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 346666.688 | 13:59:48 102ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 346666.688 | 14:00:18 192ms | 23/05/2010
0.88 | 394666.688 | 100666.672 | 346666.688 | 14:00:48 192ms | 23/05/2010
0.88 | 389333.344 | 189333.344 | 342666.688 | 14:01:18 192ms | 23/05/2010

54 zsobar S s ol Aoy dilall cligin) 2k



JU 522U 3] (S5 g€ AS

L1 A

L2 A

L3 A

— NomalPeriod in
— Nomal Perod i
— Nomal Peind Avg

I
I

1
l

]

Sl agall auads oy

55 zsober S s ol Aoy Zihal) cllgin) 20k




U5 ) S 5a S AS 55

(9
— PFlin
= PF
— PFhug
0%
8
.|
g
2
7
J
0
0
0%

13% 10 1

bJﬁS\JAMgk;\hﬁeuJ

56 g5 har 5 s olie daaey A8l gl 204 3



23 5] (S S 38

s

Ju

A =2TATHSo

AD EZ1TH2 A TETITH2o

Hamoni:, Order

.'?“"‘J

3

<88 gatt

B

-

-

olia ddasay d8UAY SIDEG) A0

57 zsohe S



5230555 (5 5o 3S 5

<y 8200 a8 dpalh oLl

49.917 | 12517 | 12.605| 12.452| 11130 | 11146 | 11122 | 11:51:24860ms | 24/05/2010
49.915 | 12508 | 12.580 | 12.446 | 11132 | 11144 | 11124 | 11:52:24860ms | 24/05/2010
49.921 | 12502 | 12.583 | 12.427| 11134 | 11148 | 11124 | 11:53:24 860ms | 24/05/2010
49.922 | 12.499 | 12508 | 12.43| 11136 | 11154 | 11128 | 11:54:24 860ms | 24/05/2010
49.918 | 12.483| 12.595| 12.421| 11134 | 11156 | 11128 | 11:55:24860ms | 24/05/2010
49.915 | 12.486| 12.602 | 12.415| 11134 | 11156 | 11126 | 11:56:24 860ms | 24/05/2010
49.908 | 12.471| 12.586| 12.399 | 11132 | 11156 | 11126 | 11:57:24 860ms | 24/05/2010
49.901 | 12.471| 1258 | 12.393| 11130| 11152 11120 | 11:58:24 860ms | 24/05/2010
49.914 | 12.496| 12598 | 12.411| 11130 | 11150 | 11120 | 11:59:24 860ms | 24/05/2010
49.908 | 12.48| 12577 | 12.393| 11128 | 11148 | 11118 | 12:00:24 860ms | 24/05/2010
49914 | 12.483| 12577 | 12.399| 11136 | 11152 | 11124 | 12:01:24 860ms | 24/05/2010
5081 Jalaa A AUl 5800 *“i‘:;f‘ Aladl) 5,800 i gl e )
0.86 241400 | 123000 | 208600 | 11:51:24 860ms | 24/05/2010
0.86 241200 | 122800 | 208400 | 11:52:24 860ms | 24/05/2010
0.86 241200 | 122800 | 208400 | 11:53:24 860ms | 24/05/2010
0.86 241400 | 123000 | 208600 | 11:54:24 860ms | 24/05/2010
0.86 241200 | 122800 | 208400 | 11:55:24 860ms | 24/05/2010
0.86 241200 | 122800 | 208400 | 11:56:24 860ms | 24/05/2010
0.86 240800 | 122800 | 208000 | 11:57:24 860ms | 24/05/2010
0.86 240600 | 122600 | 208000 | 11:58:24 860ms | 24/05/2010
0.86 241000 | 122800 | 208200 | 11:59:24 860ms | 24/05/2010
0.86 240600 | 122600 | 208000 | 12:00:24 860ms | 24/05/2010
0.86 240800 | 122600 | 208000 | 12:01:24 860ms | 24/05/2010
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CabATal agall i 1) Jsaal B

23 ) 3hid 8 | 2hd L | 1hd | 3hdya | 2bia | 1hds < gl) o
49.868 64 5 19 231.49 | 230.35| 230.61 | 13:37:14 974ms | 24/05/2010
49.873 64 5 18 231.63 | 230.54 230.8 | 13:42:14 974ms | 24/05/2010
49.884 65 4 18 231.68 | 230.63 | 230.87 | 13:47:14 974ms | 24/05/2010
49.884 66 2 18 231.85 | 230.82 | 230.98 | 13:52:14 974ms | 24/05/2010
49.879 66 2 18 231.71 | 230.66 | 230.87 | 13:57:14 974ms | 24/05/2010
49.877 66 2 18 231.59 | 230.51 | 230.73 | 14:02:14 974ms | 24/05/2010
49.885 66 2 18 231.65 | 230.57 | 230.83 | 14:07:14 974ms | 24/05/2010
49.889 66 2 18 231.68 230.6 | 230.81 | 14:12:14 974ms | 24/05/2010

49.89 66 2 18 231.7 230.6 | 230.78 | 14:17:14 974ms | 24/05/2010
49.881 66 2 19 231.57 | 230.55| 230.66 | 14:22:14 974ms | 24/05/2010
49.895 66 2 18 231.68 230.6 | 230.77 | 14:27:14 974ms | 24/05/2010
49.896 66 2 18 231.7 | 230.61 | 230.83 | 14:32:14 974ms | 24/05/2010
49.904 66 2 17 231.79 | 230.63 | 230.85 | 14:37:14 974ms | 24/05/2010
49,911 66 2 17 231.95 | 230.78 | 230.93 | 14:42:14 974ms | 24/05/2010
49.918 66 2 17 232.1| 230.91| 231.12 | 14:47:14 974ms | 24/05/2010
49.929 66 2 17 232.27 | 231.05| 231.21 | 14:52:14 974ms | 24/05/2010
49.928 66 2 17 232.2 | 231.07 | 231.18 | 14:57:14 974ms | 24/05/2010
49.923 66 2 17 232.08 | 231.06 | 231.18 | 15:02:14 974ms | 24/05/2010
49.916 66 2 17 231.97 | 230.89 | 231.08 | 15:07:14 974ms | 24/05/2010
49.916 66 2 17 232.02 | 230.93 | 231.08 | 15:12:14 974ms | 24/05/2010
49.919 66 2 18 231.92 | 230.82 | 230.98 | 15:17:14 974ms | 24/05/2010

49.92 65 2 18 231.84 | 230.84 | 230.93 | 15:22:14 974ms | 24/05/2010
49.923 66 2 18 231.89 230.9 | 230.95 | 15:27:14 974ms | 24/05/2010
49.927 66 2 17 232.07 231.1 | 231.11 | 15:32:14 974ms | 24/05/2010
49.924 66 2 17 231.98 | 231.09 | 231.05 | 15:37:14 974ms | 24/05/2010
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a3 Al 3hd 45 | 2kd 05 | 1kd A0 | 3bisga [ 2bdaga | 1hia i gl) &l

49.919 66 2 17 | 232.17 | 231.33| 231.25 | 15:42:14 974ms | 24/05/2010
49.912 66 2 17 | 232.02| 231.24| 231.25|15:47:14 974ms | 24/05/2010
49.905 66 2 17 | 232.06 | 231.23| 231.29 | 15:52:14 974ms | 24/05/2010
49.91 65 3 18 232 | 231.11 | 231.18 | 15:57:14 974ms | 24/05/2010
49.884 64 5 18 231.1 | 230.21 | 230.21 | 16:02:14 974ms | 24/05/2010
49.886 64 5 19 231 | 230.11 | 230.24 | 16:07:14 974ms | 24/05/2010
49.964 65 5 20 231.1 | 230.06 | 230.22 | 16:12:14 974ms | 24/05/2010
50.002 65 5 20 | 230.98 | 230.08 | 230.15 | 16:17:14 974ms | 24/05/2010
49.987 67 5 20| 230.81| 230.01| 230.08 | 16:22:14 974ms | 24/05/2010
49.993 67 5 20 | 230.51 | 229.43| 229.63 | 16:27:14 974ms | 24/05/2010
49.974 67 5 19 230.7 | 229.39 | 229.65 | 16:32:14 974ms | 24/05/2010
49.934 68 5 19 230.7 | 229.38 | 229.68 | 16:37:14 974ms | 24/05/2010
49.95 68 5 19| 230.88| 229.5| 229.82 | 16:42:14 974ms | 24/05/2010
49.976 67 5 19| 230.75| 229.46 | 229.8 | 16:47:14 974ms | 24/05/2010
49.985 67 5 19| 230.59 | 229.27 | 229.65 | 16:52:14 974ms | 24/05/2010
49.977 67 5 19| 230.39| 229.11 | 229.45 | 16:57:14 974ms | 24/05/2010
49.997 67 5 19 | 230.47 | 229.07 | 229.45 | 17:02:14 974ms | 24/05/2010
49.98 67 5 19| 230.46 | 229.07 | 229.48 | 17:07:14 974ms | 24/05/2010
49.999 66 5 19| 230.36| 228.95| 229.37 | 17:12:14 974ms | 24/05/2010
49.932 67 5 20| 230.17 | 228.8| 229.16 | 17:17:14 974ms | 24/05/2010
49.946 67 5 20| 230.14 | 228.86 | 229.09 | 17:22:14 974ms | 24/05/2010
49.951 66 5 19 | 230.32 | 228.96| 229.3|17:27:14 974ms | 24/05/2010
49.972 66 5 19| 230.59 | 229.12 | 229.53 | 17:32:14 974ms | 24/05/2010
49.962 66 5 19 230.8 | 229.18 | 229.64 | 17:37:14 974ms | 24/05/2010
49.964 67 5 19 | 230.67 | 229.27 | 229.66 | 17:42:14 974ms | 24/05/2010
49.972 66 5 19| 230.69| 229.2| 229.64 | 17:47:14 974ms | 24/05/2010
49.962 67 5 19 | 230.62 | 229.09 | 229.45 | 17:52:14 974ms | 24/05/2010
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49.972 66 5 19 | 230.51| 229.11| 229.37 | 17:57:14 974ms | 24/05/2010
49.985 66 5 18| 230.68| 229.14 | 229.51 | 18:02:14 974ms | 24/05/2010
49.973 66 4 19 | 230.81| 229.29| 229.7 | 18:07:14 974ms | 24/05/2010
49.963 68 2 19| 231.26 | 229.75| 230.05 | 18:12:14 974ms | 24/05/2010
49.981 68 2 19| 231.22| 229.62 | 229.98 | 18:17:14 974ms | 24/05/2010
49.974 68 2 19 | 231.18 | 229.62 | 229.99 | 18:22:14 974ms | 24/05/2010
49.962 68 2 18| 231.15| 229.43 | 229.89 | 18:27:14 974ms | 24/05/2010
49.967 67 2 18 | 231.07 | 229.45| 229.89 | 18:32:14 974ms | 24/05/2010
50.002 67 2 18| 230.94| 229.18| 229.6 | 18:37:14 974ms | 24/05/2010
49.972 63 2 18| 230.34| 228.52 | 229.13 | 18:42:14 974ms | 24/05/2010
49.983 62 2 17 | 229.64 | 227.73| 228.48 | 18:47:14 974ms | 24/05/2010
49.932 62 2 17 | 228.87 | 226.94| 227.69 | 18:52:14 974ms | 24/05/2010
49.913 62 2 18| 228.52| 226.65| 227.39 | 18:57:14 974ms | 24/05/2010
49.922 62 2 18 | 228.12 | 226.21| 226.95 | 19:02:14 974ms | 24/05/2010
49.917 62 2 18| 228.06 | 226.31| 226.94 | 19:07:14 974ms | 24/05/2010
49.904 62 2 19| 227.62| 225.79 | 226.46 | 19:12:14 974ms | 24/05/2010
49.917 61 2 19 | 227.35| 22552 | 226.22 | 19:17:14 974ms | 24/05/2010
49.925 62 2 18| 227.22| 225.38| 226.13 | 19:22:14 974ms | 24/05/2010
49.975 62 2 18| 22752 | 225.77 | 226.48 | 19:27:14 974ms | 24/05/2010
49.985 62 2 18 | 227.25| 225.33| 226.07 | 19:32:14 974ms | 24/05/2010
49.988 62 2 18| 227.22| 225.37 | 226.16 | 19:37:14 974ms | 24/05/2010
49.995 62 2 18 | 227.16 | 225.32| 226.05 | 19:42:14 974ms | 24/05/2010
49.997 62 2 18 | 227.14 | 225.36 | 226.11 | 19:47:14 974ms | 24/05/2010
49.971 61 2 18| 227.01| 225.29 | 225.99 | 19:52:14 974ms | 24/05/2010
50.008 62 2 18 | 227.14 | 225.38| 226.14 | 19:57:14 974ms | 24/05/2010
50.005 62 2 18 | 227.09| 225.31| 226.04 | 20:02:14 974ms | 24/05/2010
49.982 61 2 18 | 227.03| 225.27 | 225.96 | 20:07:14 974ms | 24/05/2010
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49.975 61 2 19| 226.93| 225.14 | 225.79 | 20:12:14 974ms | 24/05/2010
50.013 61 2 19| 226.94| 225.08 | 225.81 | 20:17:14 974ms | 24/05/2010
49.975 62 2 18 | 227.36| 226.01| 226.49 | 20:22:14 974ms | 24/05/2010
50.018 62 2 18| 227.66| 226.32 | 226.87 | 20:27:14 974ms | 24/05/2010
49.988 62 2 18| 227.78 | 226.39 | 226.95 | 20:32:14 974ms | 24/05/2010
50.015 62 2 18 227.8 | 226.43 | 226.93 | 20:37:14 974ms | 24/05/2010
49.995 62 2 18| 227.69| 226.29 | 226.86 | 20:42:14 974ms | 24/05/2010
50 62 2 18 | 227.69 | 226.27 | 226.83 | 20:47:14 974ms | 24/05/2010
50.009 62 2 18 227.6 | 226.21 | 226.79 | 20:52:14 974ms | 24/05/2010
50.008 62 2 18| 227.63| 226.37 | 226.9 | 20:57:14 974ms | 24/05/2010
50 62 2 18 | 227.71| 226.34| 226.94 | 21:02:14 974ms | 24/05/2010
50.038 62 2 19| 227.65| 226.34| 226.86 | 21:07:14 974ms | 24/05/2010
50.044 65 2 19| 228.05| 226.48 | 226.99 | 21:12:14 974ms | 24/05/2010
50.028 66 2 19 | 228.24 | 226.59 | 227.12 | 21:17:14 974ms | 24/05/2010
49.998 66 2 18| 228.28 | 226.66 | 227.16 | 21:22:14 974ms | 24/05/2010
50.032 66 2 18 228.3 | 226.48 | 227.21|21:27:14 974ms | 24/05/2010
50.026 66 2 18 | 228.34 | 226.45| 227.16 | 21:32:14 974ms | 24/05/2010
50.026 66 2 18| 228.45| 226.67 | 227.3|21:37:14 974ms | 24/05/2010
49.974 66 2 18 228.5 | 226.83| 227.4|21:42:14 974ms | 24/05/2010
49.954 66 2 18 | 228.55| 226.69 | 227.47 | 21:47:14 974ms | 24/05/2010
49.977 66 2 18| 228.63| 226.84 | 227.59 | 21:52:14 974ms | 24/05/2010
50.002 66 2 18 | 228.63| 226.83| 227.55 | 21:57:14 974ms | 24/05/2010
50.024 66 2 18| 228.65| 226.81| 227.58 | 22:02:14 974ms | 24/05/2010
49.999 66 2 19| 228.62| 226.66 | 227.48 | 22:07:14 974ms | 24/05/2010
50.011 66 2 19 | 228.75| 227.11| 227.74 | 22:12:14 974ms | 24/05/2010
50.006 66 2 19 | 228.87 | 227.25| 227.86 | 22:17:14 974ms | 24/05/2010
50.019 66 2 18 | 229.06 | 227.32| 228.03 | 22:22:14 974ms | 24/05/2010
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50 66 2 18 | 229.22 | 227.55| 228.13 | 22:27:14 974ms | 24/05/2010
50.033 66 2 18| 229.27 | 227.59 | 228.26 | 22:32:14 974ms | 24/05/2010
49.996 66 2 18 | 229.37 | 227.54 | 228.22 | 22:37:14 974ms | 24/05/2010
50.035 66 2 18| 229.46 | 227.75| 228.43 | 22:42:14 974ms | 24/05/2010
50.028 67 2 18| 230.12 | 228.68 | 229.31 | 22:47:14 974ms | 24/05/2010
50.001 66 2 18 | 229.84 | 228.44| 229.06 | 22:52:14 974ms | 24/05/2010
49.963 66 2 18| 229.95| 228.65| 229.25 | 22:57:14 974ms | 24/05/2010
49.931 66 2 19 | 230.13 | 228.82| 229.36 | 23:02:14 974ms | 24/05/2010
49.953 67 2 19 230.2 | 228.87 | 229.35 | 23:07:14 974ms | 24/05/2010
49.97 67 2 19| 230.22 | 229.09 | 229.46 | 23:12:14 974ms | 24/05/2010
50.028 67 2 19 | 230.35| 229.33| 229.59 | 23:17:14 974ms | 24/05/2010
50.042 67 2 19 230.3 | 229.28 | 229.49 | 23:22:14 974ms | 24/05/2010
50.013 67 2 19| 230.22 | 228.95| 229.32 | 23:27:14 974ms | 24/05/2010
49.958 67 2 19 | 230.25| 229.04 | 229.47 | 23:32:14 974ms | 24/05/2010
49.964 67 2 19 | 230.23| 229.25| 229.51 | 23:37:14 974ms | 24/05/2010
50.023 66 2 19| 230.26| 229.5| 229.55|23:42:14 974ms | 24/05/2010
50.036 67 2 19| 230.75| 229.86| 230.02 | 23:47:14 974ms | 24/05/2010
50.013 67 2 19| 230.89 | 230.02 | 230.18 | 23:52:14 974ms | 24/05/2010
50.006 67 2 19| 231.04| 230.12 | 230.29 | 23:57:14 974ms | 24/05/2010
50.009 67 2 20| 231.18| 230.18 | 230.41 | 00:02:14 974ms | 25/05/2010
50.034 67 2 20| 231.35| 230.3| 230.49 | 00:07:14 974ms | 25/05/2010
50.039 67 2 20| 231.61| 230.5| 230.76 | 00:12:14 974ms | 25/05/2010
50.005 67 2 20| 231.62 | 230.43| 230.77 | 00:17:14 974ms | 25/05/2010
49.945 67 2 19| 231.54| 230.36 | 230.64 | 00:22:14 974ms | 25/05/2010
49.949 66 2 19 | 231.23| 229.91| 230.29 | 00:27:14 974ms | 25/05/2010
49.987 66 2 19 | 231.16 | 229.84 | 230.24 | 00:32:14 974ms | 25/05/2010
49.978 67 2 19 | 231.27 | 230.11| 230.44 | 00:37:14 974ms | 25/05/2010

66 zsobar S s obie Alasey dillall cllgin) 20




JU 5l i) S 5a S 4S 58

a3 Al 3hd 45 | 2kd 05 | 1kd A0 | 3bisga [ 2bdaga | 1hia i gl) &l

49.984 67 2 19 | 231.46 | 230.37 | 230.63 | 00:42:14 974ms | 25/05/2010
50.041 67 2 19| 231.41| 230.43| 230.66 | 00:47:14 974ms | 25/05/2010
50.049 67 2 19| 231.63| 230.59 | 230.78 | 00:52:14 974ms | 25/05/2010
50.049 67 2 19| 231.75| 230.63 | 230.88 | 00:57:14 974ms | 25/05/2010
49.999 67 2 19| 231.92| 230.59 | 230.94 | 01:02:14 974ms | 25/05/2010
50.026 67 2 20| 232.08| 230.72| 231.1]01:07:14 974ms | 25/05/2010
49.978 67 2 20| 232.21| 230.93| 231.21 | 01:12:14 974ms | 25/05/2010
49.994 67 2 20| 232.36| 231.04| 231.39 | 01:17:14 974ms | 25/05/2010
50.052 67 2 19 | 232.41| 231.03| 231.46 | 01:22:14 974ms | 25/05/2010
49.97 67 2 18| 232.16 | 230.68 | 231.18 | 01:27:14 974ms | 25/05/2010
49.947 67 2 18 | 232.24| 230.86| 231.33 | 01:32:14 974ms | 25/05/2010
49.978 67 2 19 | 232.36| 231.27 | 231.53 | 01:37:14 974ms | 25/05/2010
49.903 67 2 18| 232.15| 230.98 | 231.34 | 01:42:14 974ms | 25/05/2010
49.934 67 2 19 232.2 | 231.18 | 231.45 ] 01:47:14 974ms | 25/05/2010
49.944 67 2 19| 23219 | 231.24 | 231.45|01:52:14 974ms | 25/05/2010
49.986 67 2 18| 231.86| 231.08 | 231.17 | 01:57:14 974ms | 25/05/2010
49.998 67 2 19 | 231.78 | 230.98| 231.13 | 02:02:14 974ms | 25/05/2010
49.968 67 2 19| 23214 | 231.16 | 231.39 | 02:07:14 974ms | 25/05/2010
50.038 67 2 19| 232.31| 231.27 | 231.48|02:12:14 974ms | 25/05/2010
50.014 67 2 19 | 232.66 | 231.46 | 231.78 | 02:17:14 974ms | 25/05/2010
49.965 67 2 18| 232.64| 231.46| 231.78 | 02:22:14 974ms | 25/05/2010
49.941 67 2 18 | 232.59 | 231.47 | 231.78 | 02:27:14 974ms | 25/05/2010
49.925 67 2 19| 232,52 | 231.52| 231.73 | 02:32:14 974ms | 25/05/2010
49.914 67 2 20| 232.39| 231.4| 231.62|02:37:14 974ms | 25/05/2010
49.93 67 2 20| 232.23| 231.32 | 231.47 | 02:42:14 974ms | 25/05/2010
49.957 67 2 20| 231.94| 231.16 | 231.23 | 02:47:14 974ms | 25/05/2010
49.916 67 2 20| 232.16 | 231.25| 231.36 | 02:52:14 974ms | 25/05/2010
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49.93 67 2 20| 231.99 | 231.22| 231.3]02:57:14 974ms | 25/05/2010
49.971 67 2 20| 231.88| 231.09 | 231.15 | 03:02:14 974ms | 25/05/2010
50.012 64 2 21| 231.86| 231.16 | 231.25 | 03:07:14 974ms | 25/05/2010
50.023 63 2 21| 231.76 | 231.14| 231.16 | 03:12:14 974ms | 25/05/2010
50.059 63 2 21| 231.85| 231.11| 231.23 | 03:17:14 974ms | 25/05/2010
50.014 63 2 20| 231.83| 231.18 | 231.27 | 03:22:14 974ms | 25/05/2010
49.984 63 2 20 | 23212 231.27 | 231.48 | 03:27:14 974ms | 25/05/2010
49.963 63 2 20| 232.18 | 231.32| 231.52 | 03:32:14 974ms | 25/05/2010
49.898 63 2 20| 232.14| 231.21| 231.51 | 03:37:14 974ms | 25/05/2010
49.869 63 2 20| 232.07 | 231.17 | 231.52 | 03:42:14 974ms | 25/05/2010
49.863 63 2 20| 232.21| 231.25| 231.57 | 03:47:14 974ms | 25/05/2010
49.894 63 2 20| 232.24| 231.34| 231.61 | 03:52:14 974ms | 25/05/2010
49.936 66 2 20| 232.34| 231.4| 231.64|03:57:14 974ms | 25/05/2010
49.893 67 2 20| 232.44| 231.41| 231.64 | 04:02:14 974ms | 25/05/2010
49.963 67 2 21| 23243 231.51| 231.71 | 04:07:14 974ms | 25/05/2010
49.963 67 2 21 232.7 | 231.62 | 231.85 | 04:12:14 974ms | 25/05/2010
49.97 68 2 21| 232.85| 231.64 | 231.91 | 04:17:14 974ms | 25/05/2010
49.98 68 2 21| 232.93| 231.75 232 | 04:22:14 974ms | 25/05/2010
49.968 68 2 20| 232.94| 231.83| 232.1|04:27:14 974ms | 25/05/2010
49.971 68 2 20| 232.91| 231.85| 232.104:32:14 974ms | 25/05/2010
49.941 68 2 20| 232.85| 231.79 | 232.03 | 04:37:14 974ms | 25/05/2010
49.945 68 2 20| 232.84| 231.79 | 232.08 | 04:42:14 974ms | 25/05/2010
49.979 68 2 20| 233.12| 231.95| 232.32 | 04:47:14 974ms | 25/05/2010
49.953 68 2 20 | 233.04 | 231.93| 232.31 | 04:52:14 974ms | 25/05/2010
49.94 68 2 21| 232.82| 231.84| 232.14 | 04:57:14 974ms | 25/05/2010
49.932 68 2 21| 232.96| 231.98| 232.3]05:02:14 974ms | 25/05/2010
49.967 68 2 21| 232.98| 232.05| 232.3]05:07:14 974ms | 25/05/2010
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49.968 68 2 22| 233.36| 232.26 | 232.55 | 05:12:14 974ms | 25/05/2010
49.986 68 2 22 233.6 | 232.43| 232.71 | 05:17:14 974ms | 25/05/2010
49.974 68 2 22| 233.14 | 232.34| 232.4305:22:14 974ms | 25/05/2010
49.988 68 2 21| 233.25| 232.38| 232.55 | 05:27:14 974ms | 25/05/2010
50.021 68 2 21 233.2 | 232.35| 232.53|05:32:14 974ms | 25/05/2010
50.004 68 2 21| 233.64| 232.6| 232.88|05:37:14 974ms | 25/05/2010
49.982 69 2 21| 233.66| 232.64| 232.9|05:42:14 974ms | 25/05/2010
49.988 68 2 21 233.5 | 232.66 | 232.88 | 05:47:14 974ms | 25/05/2010
49.922 68 2 21| 233.57 | 232.66 | 232.84 | 05:52:14 974ms | 25/05/2010
49.954 68 2 21| 23342 23259 | 232.7|05:57:14 974ms | 25/05/2010
50.008 68 2 18| 233.41| 232.67 | 232.89 | 06:02:14 974ms | 25/05/2010
49.968 68 2 18| 233.62 | 232.65| 232.96 | 06:07:14 974ms | 25/05/2010
49.913 68 2 18| 233.52| 232.43| 232.77 | 06:12:14 974ms | 25/05/2010
49.942 68 2 18 | 233.14 | 232.22| 232.43|06:17:14 974ms | 25/05/2010
50.022 68 2 18| 233.16 | 232.17 | 232.44 | 06:22:14 974ms | 25/05/2010
49.977 68 2 18| 233.08 | 232.01 | 232.28 | 06:27:14 974ms | 25/05/2010
49.933 68 2 17 | 233.02| 232.02| 232.3]06:32:14 974ms | 25/05/2010
49.96 68 2 17 | 232.95| 232.07 | 232.23 | 06:37:14 974ms | 25/05/2010
50.001 69 2 17 | 233.04| 232.16 | 232.37 | 06:42:14 974ms | 25/05/2010
50.004 69 2 17 | 233.31| 232.32| 232.56 | 06:47:14 974ms | 25/05/2010
49.965 69 2 17 | 233.11| 232.22 | 232.38 | 06:52:14 974ms | 25/05/2010
49.942 69 2 17 | 233.22 | 232.27| 232.49 | 06:57:14 974ms | 25/05/2010
49.872 68 2 19 | 233.07 | 231.88| 232.21 | 07:02:14 974ms | 25/05/2010
49.899 68 2 27| 23286 | 231.9 232 | 07:07:14 974ms | 25/05/2010
49.943 68 2 23| 232.84| 231.86| 231.95 | 07:12:14 974ms | 25/05/2010
49.987 69 2 21| 233.05| 231.99| 232.14 | 07:17:14 974ms | 25/05/2010
49.956 68 2 22 232.9 | 231.73 | 231.91 | 07:22:14 974ms | 25/05/2010
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49.934 68 2 22| 232.62| 231.52| 231.75 | 07:27:14 974ms | 25/05/2010
49.968 68 2 22| 232.64| 231.54| 231.79 | 07:32:14 974ms | 25/05/2010
49.937 70 9 30| 232.27 | 231.28 | 231.42 | 07:37:14 974ms | 25/05/2010
49.934 73 14 36| 232.29 | 231.14 | 231.34 | 07:42:14 974ms | 25/05/2010
49.919 71 16 35 231.8 | 230.83 | 231.03 | 07:47:14 974ms | 25/05/2010
49.946 71 18 40| 231.05| 230.14 | 230.25 | 07:52:14 974ms | 25/05/2010
49.997 67 18 41| 231.13| 230.13 | 230.18 | 07:57:14 974ms | 25/05/2010
49.938 65 20 42 | 231.32| 230.18 | 230.42 | 08:02:14 974ms | 25/05/2010
49.932 65 16 38| 231.18| 230.15| 230.32 | 08:07:14 974ms | 25/05/2010
49.946 65 16 36| 230.82| 229.84 230 | 08:12:14 974ms | 25/05/2010
50.013 65 19 38| 230.81| 229.69 | 230.05 | 08:17:14 974ms | 25/05/2010
49.996 65 18 37| 231.16 | 230.06 | 230.34 | 08:22:14 974ms | 25/05/2010
49.96 65 18 38| 231.05| 229.93| 230.25 | 08:27:14 974ms | 25/05/2010
49.952 65 17 41| 230.95| 229.92 | 230.07 | 08:32:14 974ms | 25/05/2010
49.996 66 37 60 230.5 | 229.21 | 229.43 | 08:37:14 974ms | 25/05/2010
49.975 66 39 62| 230.53| 229.09 | 229.36 | 08:42:14 974ms | 25/05/2010
49.961 65 17 37| 230.81| 229.72 | 229.93 | 08:47:14 974ms | 25/05/2010
49.952 65 26 50 | 230.73| 229.43| 229.71 | 08:52:14 974ms | 25/05/2010
49.971 65 31 56 | 230.68 | 229.39 | 229.62 | 08:57:14 974ms | 25/05/2010
49.94 65 18 39| 230.81| 229.73| 229.92 | 09:02:14 974ms | 25/05/2010
49.981 65 21 43| 230.77 | 229.73 | 229.82 | 09:07:14 974ms | 25/05/2010
49.934 65 27 51 230.8 | 229.55| 229.7 | 09:12:14 974ms | 25/05/2010
49.983 65 29 54 | 230.65| 229.38 | 229.59 | 09:17:14 974ms | 25/05/2010
49.957 65 25 51| 230.73| 229.46 | 229.72 | 09:22:14 974ms | 25/05/2010
49.969 65 17 39| 230.73| 229.74 | 229.91 | 09:27:14 974ms | 25/05/2010
49.976 65 17 41| 230.56 | 229.47 | 229.68 | 09:32:14 974ms | 25/05/2010
49.969 65 17 39| 230.49 | 229.45| 229.69 | 09:37:14 974ms | 25/05/2010
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50.024 65 17 38| 230.68 | 229.59 | 229.85 | 09:42:14 974ms | 25/05/2010
49.942 67 29 54 229.9 | 228.61 | 228.87 | 09:47:14 974ms | 25/05/2010
49.942 72 26 49 230.2 | 229.12 | 229.35 | 09:52:14 974ms | 25/05/2010
49.895 72 28 57| 230.16 | 228.79 | 229.04 | 09:57:14 974ms | 25/05/2010
49.891 72 19 51| 230.29 | 229.05| 229.210:02:14 974ms | 25/05/2010
49.982 72 18 51| 230.26 | 228.95| 229.04 | 10:07:14 974ms | 25/05/2010
49.976 73 21 54| 230.19 | 228.91| 228.98 | 10:12:14 974ms | 25/05/2010
49.976 72 22 50 | 230.03| 228.75| 228.94 | 10:17:14 974ms | 25/05/2010
49.983 72 19 52| 230.14 | 228.79 | 229.04 | 10:22:14 974ms | 25/05/2010
49.967 72 19 47| 229.96 | 228.7| 228.9]10:27:14 974ms | 25/05/2010
49.962 73 25 51| 229.91| 228.52| 228.7|10:32:14 974ms | 25/05/2010
49.957 72 24 48 | 230.13 | 228.72 229 | 10:37:14 974ms | 25/05/2010
49.909 70 13 32| 229.75| 22851 | 228.73 | 10:42:14 974ms | 25/05/2010
49.936 69 10 31 230 | 228.85 229 | 10:47:14 974ms | 25/05/2010
50.002 69 9 36| 230.16 | 229.03 | 229.16 | 10:52:14 974ms | 25/05/2010
50.01 68 17 40| 229.95| 228.77 | 229.06 | 10:57:14 974ms | 25/05/2010
49.959 66 16 41| 229.82 | 228.43| 228.7 | 11:02:14 974ms | 25/05/2010
49.993 69 9 38| 230.33| 229.07 | 229.17 | 11:07:14 974ms | 25/05/2010
ARl Jalaa | A aUal) 5 jaal) ’“ﬂl:s"m‘ Alladl) 5 jaal) < gl gl

0.45 19600 12000 9100 | 13:37:14 974ms | 24/05/2010

0.44 19400 12200 9000 | 13:42:14 974ms | 24/05/2010

0.44 19500 12700 8800 | 13:47:14 974ms | 24/05/2010

0.43 19600 13500 8400 | 13:52:14 974ms | 24/05/2010

0.43 19500 13400 8500 | 13:57:14 974ms | 24/05/2010

0.43 19500 13400 8400 | 14:02:14 974ms | 24/05/2010
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0.43 19400 13300 8500 | 14:07:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 14:12:14 974ms | 24/05/2010
0.43 19600 13200 8600 | 14:17:14 974ms | 24/05/2010
0.43 19700 13200 8600 | 14:22:14 974ms | 24/05/2010
0.43 19700 13200 8500 | 14:27:14 974ms | 24/05/2010
0.43 19500 13300 8400 | 14:32:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 14:37:14 974ms | 24/05/2010
0.43 19500 13500 8400 | 14:42:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 14:47:14 974ms | 24/05/2010
0.43 19600 13400 8400 | 14:52:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 14:57:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 15:02:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 15:07:14 974ms | 24/05/2010
0.43 19500 13400 8400 | 15:12:14 974ms | 24/05/2010
0.43 19700 13200 8600 | 15:17:14 974ms | 24/05/2010
0.46 19500 12800 9000 | 15:22:14 974ms | 24/05/2010
0.46 19700 12900 9000 | 15:27:14 974ms | 24/05/2010
0.45 19500 13200 8900 | 15:32:14 974ms | 24/05/2010
0.46 19400 13100 8900 | 15:37:14 974ms | 24/05/2010
0.45 19500 13200 8700 | 15:42:14 974ms | 24/05/2010
0.45 19400 13100 8700 | 15:47:14 974ms | 24/05/2010
0.44 19400 13200 8700 | 15:52:14 974ms | 24/05/2010
0.45 19400 12700 8900 | 15:57:14 974ms | 24/05/2010
0.46 19100 11800 9100 | 16:02:14 974ms | 24/05/2010
0.45 19200 11900 9200 | 16:07:14 974ms | 24/05/2010
0.44 19700 12000 9100 | 16:12:14 974ms | 24/05/2010
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0.45 19700 11800 9300 | 16:17:14 974ms 24/05/2010
0.44 19600 11800 9300 | 16:22:14 974ms 24/05/2010
0.43 19600 12100 9100 | 16:27:14 974ms 24/05/2010
0.43 19400 12300 8900 | 16:32:14 974ms 24/05/2010
0.43 19500 12300 8900 | 16:37:14 974ms 24/05/2010
0.42 19600 12400 8800 | 16:42:14 974ms 24/05/2010
0.43 19500 12200 8900 | 16:47:14 974ms 24/05/2010
0.43 19400 12300 8900 | 16:52:14 974ms 24/05/2010
0.43 19500 12300 8900 | 16:57:14 974ms 24/05/2010
0.43 19500 12300 8900 | 17:02:14 974ms 24/05/2010
0.43 19600 12300 8900 | 17:07:14 974ms 24/05/2010
0.44 19500 12200 9000 | 17:12:14 974ms 24/05/2010
0.44 19600 12000 9100 | 17:17:14 974ms 24/05/2010
0.43 19700 12100 9100 | 17:22:14 974ms 24/05/2010
0.44 19400 12100 9000 | 17:27:14 974ms 24/05/2010
0.44 19300 12200 8900 | 17:32:14 974ms 24/05/2010
0.44 19400 12200 9000 | 17:37:14 974ms 24/05/2010
0.43 19500 12400 8900 | 17:42:14 974ms 24/05/2010
0.44 19400 12200 9000 | 17:47:14 974ms 24/05/2010
0.44 19400 12300 9000 | 17:52:14 974ms 24/05/2010
0.44 19300 12300 8900 | 17:57:14 974ms 24/05/2010
0.44 19300 12200 9000 | 18:02:14 974ms 24/05/2010
0.44 19400 12400 8800 | 18:07:14 974ms 24/05/2010
0.43 19700 13200 8600 | 18:12:14 974ms 24/05/2010
0.43 19700 13200 8600 | 18:17:14 974ms 24/05/2010
0.43 19700 13200 8700 | 18:22:14 974ms 24/05/2010
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0.43 19500 13400 8500 | 18:27:14 974ms 24/05/2010
0.43 19500 13400 8500 | 18:32:14 974ms 24/05/2010
0.43 19400 13300 8500 | 18:37:14 974ms 24/05/2010
0.52 18400 11800 9800 | 18:42:14 974ms 24/05/2010
0.53 18200 11600 9700 | 18:47:14 974ms 24/05/2010
0.53 18000 11400 9700 | 18:52:14 974ms 24/05/2010
0.53 18100 11300 9800 | 18:57:14 974ms 24/05/2010
0.54 18100 11300 9800 | 19:02:14 974ms 24/05/2010
0.54 18200 11200 9900 | 19:07:14 974ms 24/05/2010
0.54 18300 11100 9900 | 19:12:14 974ms 24/05/2010
0.53 18300 11100 9900 | 19:17:14 974ms 24/05/2010
0.54 18200 11200 9900 | 19:22:14 974ms 24/05/2010
0.53 18100 11400 9700 | 19:27:14 974ms 24/05/2010
0.53 18000 11400 9600 | 19:32:14 974ms 24/05/2010
0.52 18100 11600 9500 | 19:37:14 974ms 24/05/2010
0.52 18000 11600 9500 | 19:42:14 974ms 24/05/2010
0.52 18100 11600 9500 | 19:47:14 974ms 24/05/2010
0.52 18000 11600 9500 | 19:52:14 974ms 24/05/2010
0.52 18000 11600 9500 | 19:57:14 974ms 24/05/2010
0.52 18000 11600 9500 | 20:02:14 974ms 24/05/2010
0.52 18100 11400 9600 | 20:07:14 974ms 24/05/2010
0.52 18200 11300 9600 | 20:12:14 974ms 24/05/2010
0.52 18200 11400 9600 | 20:17:14 974ms 24/05/2010
0.52 18100 11500 9600 | 20:22:14 974ms 24/05/2010
0.52 18100 11600 9600 | 20:27:14 974ms 24/05/2010
0.52 18100 11600 9500 | 20:32:14 974ms 24/05/2010
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0.52 18100 11600 9600 | 20:37:14 974ms | 24/05/2010
0.52 18100 11600 9600 | 20:42:14 974ms | 24/05/2010
0.52 18100 11600 9600 | 20:47:14 974ms | 24/05/2010
0.52 18100 11600 9600 | 20:52:14 974ms | 24/05/2010
0.52 18100 11600 9600 | 20:57:14 974ms | 24/05/2010
0.52 18100 11600 9600 | 21:02:14 974ms | 24/05/2010
0.52 18400 11500 9700 | 21:07:14 974ms | 24/05/2010
0.45 19200 12700 8700 | 21:12:14 974ms | 24/05/2010
0.43 19400 13000 8500 | 21:17:14 974ms | 24/05/2010
0.43 19100 13000 8400 | 21:22:14 974ms | 24/05/2010
0.43 19100 13100 8300 | 21:27:14 974ms | 24/05/2010
0.43 19100 13100 8300 | 21:32:14 974ms | 24/05/2010
0.43 19200 13100 8400 | 21:37:14 974ms | 24/05/2010
0.43 19100 13100 8400 | 21:42:14 974ms | 24/05/2010
0.43 19100 13100 8400 | 21:47:14 974ms | 24/05/2010
0.43 19200 13100 8400 | 21:52:14 974ms | 24/05/2010
0.43 19200 13100 8400 | 21:57:14 974ms | 24/05/2010
0.43 19200 13100 8400 | 22:02:14 974ms | 24/05/2010
0.44 19400 12900 8500 | 22:07:14 974ms | 24/05/2010
0.44 19400 12900 8600 | 22:12:14 974ms | 24/05/2010
0.43 19400 13000 8500 | 22:17:14 974ms | 24/05/2010
0.43 19200 13100 8400 | 22:22:14 974ms | 24/05/2010
0.43 19300 13200 8400 | 22:27:14 974ms | 24/05/2010
0.43 19300 13200 8500 | 22:32:14 974ms | 24/05/2010
0.43 19300 13200 8400 | 22:37:14 974ms | 24/05/2010
0.43 19300 13200 8400 | 22:42:14 974ms | 24/05/2010
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0.43 19400 13200 8400 | 22:47:14 974ms | 24/05/2010
0.43 19300 13100 8400 | 22:52:14 974ms | 24/05/2010
0.43 19300 13100 8400 | 22:57:14 974ms | 24/05/2010
0.43 19400 13000 8500 | 23:02:14 974ms | 24/05/2010
0.43 19600 12900 8600 | 23:07:14 974ms | 24/05/2010
0.44 19700 12900 8600 | 23:12:14 974ms | 24/05/2010
0.43 19700 13000 8600 | 23:17:14 974ms | 24/05/2010
0.43 19600 13100 8600 | 23:22:14 974ms | 24/05/2010
0.43 19500 13100 8600 | 23:27:14 974ms | 24/05/2010
0.43 19500 13100 8600 | 23:32:14 974ms | 24/05/2010
0.44 19500 13100 8600 | 23:37:14 974ms | 24/05/2010
0.43 19500 13100 8500 | 23:42:14 974ms | 24/05/2010
0.43 19600 13100 8600 | 23:47:14 974ms | 24/05/2010
0.43 19700 13100 8700 | 23:52:14 974ms | 24/05/2010
0.43 19700 13100 8600 | 23:57:14 974ms | 24/05/2010
0.44 19800 13000 8700 | 00:02:14 974ms | 25/05/2010
0.43 20000 13000 8700 | 00:07:14 974ms | 25/05/2010
0.44 20000 12900 8900 | 00:12:14 974ms | 25/05/2010
0.45 19800 12900 9000 | 00:17:14 974ms | 25/05/2010
0.45 19700 12900 9000 | 00:22:14 974ms | 25/05/2010
0.45 19500 12900 9000 | 00:27:14 974ms | 25/05/2010
0.45 19500 12900 9000 | 00:32:14 974ms | 25/05/2010
0.45 19600 12900 9000 | 00:37:14 974ms | 25/05/2010
0.45 19700 12900 9000 | 00:42:14 974ms | 25/05/2010
0.45 19700 12900 9100 | 00:47:14 974ms | 25/05/2010
0.45 19700 13000 9000 | 00:52:14 974ms | 25/05/2010
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0.45 19800 13000 9000 | 00:57:14 974ms | 25/05/2010
0.46 19800 12800 9200 | 01:02:14 974ms | 25/05/2010
0.45 20000 12800 9200 | 01:07:14 974ms | 25/05/2010
0.46 20000 12700 9200 | 01:12:14 974ms | 25/05/2010
0.45 19900 12800 9100 | 01:17:14 974ms | 25/05/2010
0.45 19700 13100 9000 | 01:22:14 974ms | 25/05/2010
0.45 19500 13000 8900 | 01:27:14 974ms | 25/05/2010
0.45 19600 13000 8900 | 01:32:14 974ms | 25/05/2010
0.45 19700 13000 9000 | 01:37:14 974ms | 25/05/2010
0.45 19600 13000 8900 | 01:42:14 974ms | 25/05/2010
0.45 19600 13000 9000 | 01:47:14 974ms | 25/05/2010
0.45 19600 13000 9000 | 01:52:14 974ms | 25/05/2010
0.45 19600 13000 9000 | 01:57:14 974ms | 25/05/2010
0.45 19600 12900 8900 | 02:02:14 974ms | 25/05/2010
0.45 19800 12800 9100 | 02:07:14 974ms | 25/05/2010
0.45 19900 12800 9100 | 02:12:14 974ms | 25/05/2010
0.45 19900 12900 9100 | 02:17:14 974ms | 25/05/2010
0.45 19700 13000 8900 | 02:22:14 974ms | 25/05/2010
0.45 19600 13000 9000 | 02:27:14 974ms | 25/05/2010
0.45 19600 13000 9000 | 02:32:14 974ms | 25/05/2010
0.45 20000 12500 9200 | 02:37:14 974ms | 25/05/2010
0.46 20000 12600 9300 | 02:42:14 974ms | 25/05/2010
0.46 20000 12600 9300 | 02:47:14 974ms | 25/05/2010
0.45 20000 12700 9200 | 02:52:14 974ms | 25/05/2010
0.46 19900 12500 9200 | 02:57:14 974ms | 25/05/2010
0.46 19900 12600 9200 | 03:02:14 974ms | 25/05/2010
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05 19500 11500 10000 | 03:07:14 974ms | 25/05/2010
053 19300 11100 10300 | 03:12:14 974ms | 25/05/2010
0.53 19300 11100 10300 | 03:17:14 974ms | 25/05/2010
0.52 19100 11200 10100 | 03:22:14 974ms | 25/05/2010
0.52 19100 11300 10200 | 03:27:14 974ms | 25/05/2010
0.52 19100 11300 10100 | 03:32:14 974ms | 25/05/2010
0.53 19100 11200 10200 | 03:37:14 974ms | 25/05/2010
0.52 19100 11200 10200 | 03:42:14 974ms | 25/05/2010
0.52 19100 11200 10200 | 03:47:14 974ms | 25/05/2010
0.52 19100 11200 10200 | 03:52:14 974ms | 25/05/2010
0.46 19900 12400 9200 | 03:57:14 974ms | 25/05/2010
0.44 20100 12800 8900 | 04:02:14 974ms | 25/05/2010
0.44 20300 12700 9000 | 04:07:14 974ms | 25/05/2010
0.44 20400 12700 9000 | 04:12:14 974ms | 25/05/2010
0.44 20400 12700 9100 | 04:17:14 974ms | 25/05/2010
0.43 20400 12900 9000 | 04:22:14 974ms | 25/05/2010
0.44 20200 12900 8900 | 04:27:14 974ms | 25/05/2010
0.44 20200 12900 9000 | 04:32:14 974ms | 25/05/2010
0.43 20200 12900 8900 | 04:37:14 974ms | 25/05/2010
0.44 20200 12900 8900 | 04:42:14 974ms | 25/05/2010
0.44 20300 12900 9000 | 04:47:14 974ms | 25/05/2010
0.43 20300 13000 8900 | 04:52:14 974ms | 25/05/2010
0.44 20300 12800 9000 | 04:57:14 974ms | 25/05/2010
0.44 20400 12800 9100 | 05:02:14 974ms | 25/05/2010
0.44 20500 12700 9100 | 05:07:14 974ms | 25/05/2010
0.44 20700 12600 9200 | 05:12:14 974ms | 25/05/2010
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0.44 20700 12600 9200 | 05:17:14 974ms | 25/05/2010
0.44 20600 12600 9200 | 05:22:14 974ms | 25/05/2010
0.44 20400 12800 9100 | 05:27:14 974ms | 25/05/2010
0.43 20400 12800 9000 | 05:32:14 974ms | 25/05/2010
0.43 20500 12900 9100 | 05:37:14 974ms | 25/05/2010
0.43 20600 12900 9100 | 05:42:14 974ms | 25/05/2010
0.44 20500 12800 9100 | 05:47:14 974ms | 25/05/2010
0.43 20500 12800 9100 | 05:52:14 974ms | 25/05/2010
0.43 20500 12800 9000 | 05:57:14 974ms | 25/05/2010
0.43 19700 13600 8600 | 06:02:14 974ms | 25/05/2010
0.42 19700 13700 8500 | 06:07:14 974ms | 25/05/2010
0.43 19800 13500 8700 | 06:12:14 974ms | 25/05/2010
0.43 19800 13500 8600 | 06:17:14 974ms | 25/05/2010
0.43 19800 13400 8600 | 06:22:14 974ms | 25/05/2010
0.43 19600 13600 8500 | 06:27:14 974ms | 25/05/2010
0.42 19500 13700 8500 | 06:32:14 974ms | 25/05/2010
0.42 19500 13700 8500 | 06:37:14 974ms | 25/05/2010
0.42 19500 13700 8400 | 06:42:14 974ms | 25/05/2010
0.42 19500 13700 8400 | 06:47:14 974ms | 25/05/2010
0.42 19500 13700 8400 | 06:52:14 974ms | 25/05/2010
0.42 19500 13700 8400 | 06:57:14 974ms | 25/05/2010
0.43 19900 13300 8800 | 07:02:14 974ms | 25/05/2010
0.48 21700 13300 10700 | 07:07:14 974ms | 25/05/2010
0.46 20900 13200 9800 | 07:12:14 974ms | 25/05/2010
0.44 20400 13200 9200 | 07:17:14 974ms | 25/05/2010
0.44 20500 12900 9300 | 07:22:14 974ms | 25/05/2010
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0.44 20600 12800 9300 | 07:27:14 974ms | 25/05/2010
0.45 20600 12900 9400 | 07:32:14 974ms | 25/05/2010
0.56 24000 12900 13900 | 07:37:14 974ms | 25/05/2010
0.68 27800 12600 10000 | 07:42:14 974ms | 25/05/2010
0.68 27200 11300 10000 | 07:47:14 974ms | 25/05/2010

0.7 28700 10900 20600 | 07:52:14 974ms | 25/05/2010
0.67 28300 6900 10500 | 07:57:14 974ms | 25/05/2010
0.66 28100 5700 18800 | 08:02:14 974ms | 25/05/2010
0.67 26800 6700 18300 | 08:07:14 974ms | 25/05/2010
0.66 26200 6800 17800 | 08:12:14 974ms | 25/05/2010
0.67 27400 6100 18700 | 08:17:14 974ms | 25/05/2010
0.67 27100 6400 18400 | 08:22:14 974ms | 25/05/2010
0.67 27200 6200 18500 | 08:27:14 974ms | 25/05/2010
0.68 27800 6200 10200 | 08:32:14 974ms | 25/05/2010
0.74 36600 2700 27400 | 08:37:14 974ms | 25/05/2010
0.73 37600 3300 27900 | 08:42:14 974ms | 25/05/2010
0.67 26800 6500 18200 | 08:47:14 974ms | 25/05/2010
0.65 31400 3600 20900 | 08:52:14 974ms | 25/05/2010
0.63 33900 3000 21800 | 08:57:14 974ms | 25/05/2010
0.67 27500 5900 18600 | 09:02:14 974ms | 25/05/2010
0.67 28800 5400 19500 | 09:07:14 974ms | 25/05/2010
0.65 32000 2900 21200 | 09:12:14 974ms | 25/05/2010
0.64 33100 2700 21600 | 09:17:14 974ms | 25/05/2010
0.66 31500 3600 21000 | 09:22:14 974ms | 25/05/2010
0.67 27200 6300 18500 | 09:27:14 974ms | 25/05/2010
0.68 27500 6500 10100 | 09:32:14 974ms | 25/05/2010
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0.68 27100 6700 18800 | 09:37:14 974ms | 25/05/2010
0.68 27000 6700 18600 | 09:42:14 974ms | 25/05/2010
0.72 33400 3400 24400 | 09:47:14 974ms | 25/05/2010
0.79 33300 7500 26300 | 09:52:14 974ms | 25/05/2010
0.73 34900 5800 25600 | 09:57:14 974ms | 25/05/2010
0.69 31700 8500 21900 | 10:02:14 974ms | 25/05/2010
0.69 31800 8600 22100 | 10:07:14 974ms | 25/05/2010
0.69 33200 7400 23100 | 10:12:14 974ms | 25/05/2010
0.66 32000 7300 21400 | 10:17:14 974ms | 25/05/2010
0.68 32100 8400 22100 | 10:22:14 974ms | 25/05/2010
0.68 31100 8300 21400 | 10:27:14 974ms | 25/05/2010
0.68 32900 7000 22500 | 10:32:14 974ms | 25/05/2010
0.68 31900 8300 21700 | 10:37:14 974ms | 25/05/2010
0.62 25500 12100 16100 | 10:42:14 974ms | 25/05/2010
0.58 24200 12400 14500 | 10:47:14 974ms | 25/05/2010
0.59 25000 12400 15200 | 10:52:14 974ms | 25/05/2010
0.68 27500 8500 10300 | 10:57:14 974ms | 25/05/2010
0.69 27700 7900 10500 | 11:02:14 974ms | 25/05/2010
0.59 25400 12100 15400 | 11:07:14 974ms | 25/05/2010
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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.
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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.
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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
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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.

BERDIODODD

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.

«  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

ayear.
Power On/fo:

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 submenu appears. In this menu you can
adjust printer type and baudrate.
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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.

Volts/Amps/Hertz _®
D 08305 Y A
] B c [
Urms 12836 12371 12255 316 | =
Upk 1836 1817 1718 78 l
CF 143 147 140 248 [T T 4
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L

e

10/ 16007 133159 1200 S0Mz3IB UVE  DEFAULTY
UL T A N S T MG
L8 N\ jscove
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Survey of Display Types

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
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the current and voltage inputs as shown in

#ODEL,
=DOO |

S Y

=D DO L

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.

A(L1)
B (L2) ,
C(L3)
N
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),
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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

“1224v | 1180u | 1169 v BN dilius
v <

Ua fung 1223
Ug fung 1176
Vg ¢ung 1168
Hz B0.14
W a0y 0
Wgey ~122
Wee -241

10216207 13:31:59 120U 60Hz 30 UWVE  DEFAULY

uoL Y X N . O mOLD
e | [\ fSCOPE S Run 1

Vector diagram for correctly connected Analyzer
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