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Project Summary

01 | Tile: Performance test on Streat light Energy Save Switch
02 | Manufactured by Mra. Kakatiya Energy Systems Limited
3.6-272, NV K. Towers, Hmayat Nagar,
Hyderabad — 500 02%
03 | Contact Person P.R.L. Rag,
Managing Director
04 | Tesling agency: Central Power Research Institute,
P.B. No, B0EG, Sir C V. Raman Road,
Sadazhivanagar Sul-F.O.,
Bangalorg-S600E0
Tel:080-23604682
FAX: D80-23601213 _
05 | Contact Person M. Siddhartha Bhatt, Additional Director (EC & D)
{Testing agency): Central Power Research Institute,
F.B. No. 3066, Sir C_ VY. Raman Road,
Sadashivanagar Sub-P.O_,
Bangalore-S60080
Ted: 0B0-23604552
FAX: 0BD-23604682
E-mail: msbEcpri.in
06 | Test Enginear K. Pradeep , Enginesring Assistant
07 | Objectives: Performance test on Lighting Condreller
08 | Scope of work: » Measuremeni of power supply parameters with Save
switch for 12 hours and without save switch for 12
hours
» Measurement of lighting level at a common point
during by-pass made and auto mode.
+ Computation of ensrgy input,
09 {Report No: CPRIERED/LCAO22011
10 | Date of issue of report; 30" November 2011
11 | Signature of Head of
Division W M(

@
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REPORT No. CPRUVERED/LCO2/2011

ENERGY EFFICIANGCY AND RENEWABLE ENERGY DIVISION
CENTRAL POWER RESEARCH INSTITUTE,
F.E. No. 8066, Sadaghivanagar Sub P.C.,
Prof. Sir. G.V. Raman Road, Bangrlore — 560 060

PERFGRMANCE REPORT OF SAVE SWITCH FOR STREET LIGHT

FARTICLULARS

DETAILS

Tille

Performance test on Streat Light Enstgy Save
Switch

Hame and address of the client

Mfs, Kakatiya Energy Systems Limited

Name of the parson witnessing the test

P.R.L Rao,
Managing Director

Date and time of test

i). with save switch:
PAM02041 = 1500 Hrs o
0841042011 — 03.00 hes
ii}. Whthout save switch:
0810720711 -11:00 Hrs to
081072011 -23.00 Hrs

Streat light controller detaits

il. Make: Kakativa Energy Systems Limited
i). Rating 1250 W

ALC 1 Phase.2 wire system
ni). Sl Mo. 11379

Particulars of study & test conducted

i}. Power measurement without save switch
). Power measurement with save swilch,

Ni). Measurement of illumination at a common:
point

iv}. Computation of energy saving

o7

Load connached to the controller

1 Mumber of sedium vapor lamp — 2500

Meters used

Power analyzer: Aulomatic recording bype
3 phazse, 4 wire power analyzer of Knykard
miake (51 No.2968845) Current clamps and
Voliage probes. Calibration validity up to
24-12-2011

Lux meter: Make — Yokogawa

(5. No. 020093 )
Cafibration Validity up to 0371172011

Total number of pages

10

Sgnature of the Chvisional Head

] (Y07

M. Siddhartha Bhatt
(Additional Director, ERED)

TEST ENGINEER




REPORT No.CPRIVERED/LC02/2011

EMNERGY EFFICTANCY AND RENEWAELE ENERGY DHYISION
CENTRAL POWER RESEARCH INSTITUTE,

P.H. No, 8066, Sadashivanagar Sub P.Q.,

Prof. 3k. C.¥. Ranan Road, Bangalory — 560 0BD

PERFORMANCE TEST OF SAVE SWITCH FORSTREET LIGHT

Sl.No.

Particulars

Description

o

Supplier

Mis. Kakativa Energy Systems Limited

Name of the Energy Saver

Save switch

capacty

250 W

05

Equipment 31 Mo,

11379

DETAILS OF THE TEST

Sl.No.

Tests

Results

(1

Energy and Power Test

Change in electical energy input without save switch
and with save switch

Raduction hy; 38.25 %

Details are shown in Annsxure-1

lNumination Test

Lux level measured at height of 2 meter at @ common
point

Without save switch — 486 ux

With zave switch — 406 [ux

Tha reduciion in Jux Jevel is — 12,88 %

Fower Fachor Test

The Average power factor is increased by using the
save switch

Power faclor without save switch — .82

Power factor with save switch — (.87

05

THD- Tatal Hammonic
Distortion Test

The current THD without Energy save swilch is 289,94
% {max.} and the volage THD is 2.10 % {max.). The
curenl THD with Energy save switch is 252.04 %
imax.} and the wvoltage THD iz 2,90 % {max.).The
Current hamanics is decreasing due to energy savar,
The details are given in Annexure — 2

&) This Is not ¢ certificate of compliance.

8 These test resulty relate only to the items tested, whick are sefected and submitted by the liend
mentionsd ahove,

o) The data reported in this fest report are valid of the fime of festing and under the stipulaled
conditions of meassiremenis,

di Publications ar reproduction qf this report in ony fors other than by complete sei of the whole
report and in e language written is not permitied without consent of CPRI

el Correclion/erasing invatldate the fest report.

sy
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REPORT No.CPRUVERED/LC02/2011

ENER{GY EFFICIANCY AND RENEWAEBLE ENERGY DHVISIGN
CEHTRAI POWER RESEARCH INSTITUTE,

F.B. No, 8066, Sadashlvanagar Sub P.O,,

Prof. Sir. C.V. Raman Road, Bangakire = 560 0BG

PERFORMANCE TEST OF SAVE SWITCH FORSTREET LIGHT

5l No. Particulars Manufacturer Qbservation by
speciftcation CPRI

o1 Visual Examination Cravice shall e examined for Comphes

the finish
2 Operating voltage range test 150 W to 290 W AC Complies
03 Device Power consumplion in 1.5W MAX 1.263 W

HW test
(v ] Device power consumption in | 1.5 percent of NWR cfthe | 4.896 W fora 250'W
LW test load +3.5 VW famp
{MWR — Nominal Walttage
range}
05 Insulation resistance Mot kess than SMohims M2 MO
(Dry test)
05 Waltage transition test Smooth transition from HW
1o LW and flicker free Complies
operalion after dirmming

a7 Pre-dimming duration test | Same as the accuracy of line

frequency

(testad for all switch Complies

pesitions}

08 Pre-warming duration kest =min % 5 sec Complhes
GRLTN
WE




REPORT No.CPRIFERED/LC/02/2011

EHERGY EFFICIAHCY AND RENEWABLE ENERGY DIVISION
CENTHAL POWER RESEARCH INSTITUTE,
PB. Ho. 808, Sadazhivanagar Sub PO,
Prof, Sir. C.¥. Raman Road, Bangelore — 550 020

ANNEXURE - 1
ENERGY & POWER TEST

Test Description: The test is conducted to have a comparative study of gnergy consumption of
1he load with and without the above mentioned energy saver and thus evaluate the parcentage
of saving obtained with Sireat light cantroller (Make: GEMSE) connected.

COMPARATIVE STATEMENT OF ENERGY CONSUMPTION
NOMAL VS ENERGY SAVER

5L No. Particulors Withopt Energy With Energy
Saver Saver

1 Starling date DEM20114 OFHIy2011

2 Finishing date 82011 D& 12011

] Starting time 11.00 Hrs 1500 Hra

7 Finishing time 23.00 Hrs 0300 Hrs

8 Energy consumption {kiwhj) 2174 10963

E) Load on duration 1200 hrs 12.00 brs

10 Averane consumption per hour (kWh) | G.264 0183

11 Change in epergy consumption in - 3825 %
auto-mode {reduckion)

5. Mo | Particulacs Drtails

[ Ferirle - Ao roinked efecirival peskivdntees willh save switch

[ Taple-2 Megsurad elecivival paramsters withte fove gwitch

0x Frimre 1 & 1 TRpnt veltars wariarton witkemt mnd witk see switel

4 Figurs I8 4 dapn Curre veariation wikont and wich zave mwitch
Figure 5 & & Fiwostr failor variniare with s angd with sqve switeh

) Figure 7 £ 8 Pemegr variaifum witl o amd with save switch

o)

Ly

.\ -
. -?.f:mf._;::‘ !
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REPORT No.CPRIVEREDILCI02/2011

EMERGY EFFICIANCT AND RENEWABLE ENERGY DIVISKON
CENTRAL FOWER RESEARCH INSTITUTE,
P.B. No. 8056, Sadaszhivanagar Suk PO,

Frod, Sir. £V, Raman Road, Bangalore — F50 040

AMMNEXURE — 2
THD-TOTAL HARMONICS DISTORTION TEST

Date and time of 1), with save switch: GFA0F2041 = 1500 Hrs o
03AK2011 = 03.04) hrs
ii). Without save switch: 0310/2011 -11:00 Hr= to
0812011 -23.00 Hrs

Test Descniption - This test is conductad 16 asses if the introduction of the
Save swilch causes an increasefdecrease in the Total
Harmonic Distortion

Descripison Without With Emergy Bemarks

5L Now Energy Saver Saver

(MAX} (MAX)
a1 THO Current 28094 % 23304 9%
02 THD Vohage 210% 280 %
&L No. Particulars Detalls
[l Fignre & ond fo Voitage harmonics withour and with save swirch
nz Figmre 14 and, 17 Crrrerd harrmonics withand ot with zave switck

2 '__h H\.



input Voltage variation wothout save switch to the lamp

Figure 1
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Input voltage veriation with save switch to the lamp

*
.

Figure 2
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t current variation to the lamp without save switch

: inpu

Figure 3
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Figure 4: Input current variation to the lamp with save switch
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input powerfactor variation without save switch

Flgure 5
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t power factor variation to the lamp with save switch

rinpu

Figure 6
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Input power variation to the lamp without save switch

Flgure 7
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Input power variation to the lamp with save switch

Figure 8
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Input voltage harmonics without save switch

Figure 9
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Figure 10: Input voitage harmonics with save switch
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A e

Figure 11: Input current harmonics variation without save switch
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Input current harmonics variation with save switch

Figure 12
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Table 1. Measyred Elsctrical parameters without save switch

[Dat= Time Hz Y N 3 W yTHD [aTHD  |wh
[oe-10-2011 o000 | 4961 23890] 133] o083 26048 170 34.50f 11118
[oe-10z011 [ir-0z00| 404s] 23smo| 133 o0s2 26075] 170] 35.70] 11992
[og-10-2011 [11:09:00] 40.3a] 23sa0] 134 os2[26163] 270 3530] 12368
[oe1oz011 10600 | #9.2¢] 238s0] 134 os2| 26238] 170] 35.00] 137.43
DE-10-2011 |11:08:00 | 49.45] 23860 133] os2f 260.85] 170 34.70] 14517
[oe-10-20m1 [T1ao:00 | 4952] 23930] 133 o.82|26119] 170 35.10] 15494
[oeto20ns [11azoo | 495 zasvo] 133] na2]26260] 1.70] 3as0] 16373
DE10-2011 |11:14:00 | 49,58] 23590 134] o0s2|26457] 170 35.00] 17256
D5-10-2011 |1116:00 | 49.55] 23980 134] owmz|263.81] 1.70] 35.20] 12139
s 10.2011 [11:18:00 | #4954 23sv0] 13a] omz|264.35] 1.70] 3as0] 15021
05102011 |1L20000 | 4a53] 23sa0] 13a] o0sz|2e3.59] 170 3450] 19901
DEa0-z011 |11:32:00 | ags5z| z3aeso|  134] o 2ésas] 170l 35a0] 20781
8-10-2011 [11:24.00 | assa] zasen] 134] o0sz| zesz?]  170] 2560 2166
3102011 [11:2600 | 45.65] 23gs0l  13sl o082 ze1e3] 170 3540 22533
D a0-2011 [11:z800 | aocs?] zanan]  13a] ose] zeae0] 170 34.90) 2347
DE.10:2011 [11:30000 | ass2| zanoo]  134] 02| 2e403] 170 35.20] 2azne
0E-10.2011 j11:3z00 | 4es59] 23mon|  1234] oma] ze2az] 170l 3ean| asima
ok 102011 [11:3400 | ao5a] 23esn]  13s] ome] aet4a] 170 35.20) 26069
vg-10-2011 [11:36-:00 | 4853] 23%en| 134 os2] 26263] 170] 3550 2685
pg10-2011 113800 asse] 23980[ 134] o2 26263 170] 3560 2783
D8-10-2011 [11:4000 | as59] 23%é0] 134 o022 26199 1B0l 3620f 237
p8-10-2011 [11:42:00 | assa] i3e00] 134] 082 26187 170] 3s.40] 29584
oe-10-2011 [11:4400 | assi] zasral 1340 0] 26036]  170]  36.00) 30456
[og-102011 J12:46:00 | 49541 z3msol 133 ose| asesef  170| 35.60] 31225
[oe-10-2012 [11:48:00 | as61[ z3seo] 133] os2) 25059 170 3s.a0] 32193
|oe-10-2012 1asooo| asva] 2z3ado] 1a2] os2] 25097] 1s0] 34.00] 330.63
[pg-10-2001 J11:52:00] 29s2] 23990 132] 03] 26125 1.50] 34.00 339.24
[pe-10-2011 J11:54:00 1 asss[ 2apa0] 132 om2] 26105 170 35.70] 343.08
[og-10-2001 1asepn | 4ssal dar1e| 133] os2] 2ea58]  1.70] 35.40| 3569
[pg-10-2011 [11:58:00 1 a9ee[ 2¢2.10] 1.33] o83 26629 160 34.70] 36581
[pg-10-2011 J1z:00:00] son6] 2a3ae]  132] oss| 2e730|  150] 33.70| 374TE
log-10-2011 [izoz:00 ] a9es| razso| 1.34| om2] zes20] 160] 35.00] 3237R
[og-1p2ma rizoann | sesa] z4150] 134 o0s2] 26601 150] 35.20] 3927
[oe-1ozo1a izoe:on | 49.79] 2400|233 o0s2] 25249 150] 35.10] soiam
[oe-10-2011 [12:08:00 | 4073] 23000 133 082 26163 150] 35.30] 41022
[og-10-2001 [12:10-00 | 49.68] 238.50] 1.32] 082 258.47] 1.50] 35.30] s1seé
[og-10-2011 izz-o0 | easa] z3vao|  1.31] os2) 2s491| 150] 3a.s0] az727
[og-10-2001 izad-o6 | 4963 23700 1.30] o0s82) 25203 150] 35.00] 23582
[og-10-2011 [ar600 | 4967) 23s.80]  1.30] o82) 25151] 1.50] 35.70] 44425
[oa-1ee20id [12:12:00] 4071] 235.70] 120 .82} 24002] 150] 35.90] 45256
[oa-10-2011 [1220e00 | 4076] 22530 1.27] o0.82) 24504 150] 35.50] ss07E
loa-to-2011 [12:22:00 | 40.74] 235.00] 1.28] o0.82) 24575] 1.50] 36.30] 45598
[oa-1ozo11 [12:24:00 | 4060] 23460  1.27] os2f 24372 150] 35.80] 27716
|og-1o-z011 [12:26:00 | 40.60] 234.30]  1.28] o0.82] 224.42] 1.50] 35.50] #ms532
[og-10-z011 [12:28:00 | 49.51] 23430] 120 o081 24573] 150] 3570] su3sa
08-10-2011 [12:20:00 | 4051} 22330 120 o081 24260 1s0] 37.30] spiFi
08-10-2001 |12:22:00 | 4950] 23230] 129 o=e1] 244s2] a1s0] 37.10] soas2
o,

20



|Date Time  |Hz W |~ WTHD |ATHE  |wh
[oe-102011 [12:34:00 | 40.44] 23400 130 o0s81] 24600 160 37.30] 518.15
[oe-102001 [12:36:00 | 49.48] 23380 123 cs1]aass| 1.50] 3680 526.32
[oe-10-2011 [12:38:00 | 40.61] 239.50] 128] 08124403 160] 36.70] 534.54
[oa1oz011 [129000 4967 23570 129 os|zarso]l 10| 26.70] 542.84
ne-10-2011 |12.92:00 | 4972] 236s0] 130] a2 25099] 160] 3660] Ssie2
na-10-2011 |12:44:00 ] 2072 23670  130] owz] 25171 160] 26.20] 559.m4
n&10-2011 |12.46:00 | 49.68] 236.80] 130] oz 2s181]  150] 36.30] Ses06
DE10.2011 |12.48:00 | 4057 23660 131 os3| 2s2e1] 1s0] 26.30] 57652
naate2011 1250000 | 2956 23emo] 131 o8| s 160] 26.30] sed.99
og-10-2011 [12:52:00 | assa|l zazso] 132 osz| 25s.29] 150] 35.90] so3s4
os-10-2011 [125000 | ase7] 23900 133 o8| 25008 160! 36.50] 60223
Ds-10-2011 [12:5600 | oa.84] zapse 13a] s 2e¢7al  1.60] 2620 61106
oa-a0h20t1 [12:58:00 | 29.93] zarsp]  13a] o= 2eenn]  1eo] ze.00] 61997
D20t (130000 | 4e9s] zaasp]  13s] asl] sewacl 170 26.20| 62895
ua-10-2011 130200 | 4995 zazsol  13s] oxl| zens7l 170 e.s0| 63799
US-10-2011 30400 | as.8s| zazsn| 138 ami] inisd4|  Len| 660 s47.07
08-10-2011 [13:06:00 | ae.7s] 24270 1.38] oxi] 2rosal 170 36.20| 65617
08-10-2011 [13:08:00 | as7s| z42an] 136] omz] swoes| 160 as70| ses4
08102011 [13:10:00 | 48.76] 24330) 126 oxd] z;iin|  Leo| as.40| sra2o
os-10-2011 [13-1200 [ 4972 zazz0] 126] osmz| 270.43] 160 25.50) 6asas
08102011 131400 | 4969 24220 1238] o=z 270a0] 160 25.60) 6e2da
og-102041 [13:16:0 | aoes| 28320 137] o] anidz| 170 6.00) FOLS
08-10-2011 [13:1800 | 496z zaz30] 127 oszf 27i20] 170 00| T
oe-10-2011 [13:20000 | 4es54| za1ma| 127 os2] 27oed| 170 aso0| Fio7
Oe-10-2011 |13:22:00 49 57 241 Bi] 1.37 022 270.64 1.70] 35.80( ¥28.77
pe-10-2011 [13-2400 | 4gss] zar7ol 12 osf27za?] 1| s00f 7araEs
p2-10-2011 [13:26:00 | 4055] 2a180] 137] o2 2m0gr] 1760|3560 vaEED
oe-10-2011 [13-7800 | 495a[ za1a20] 128f omef arpes] 170] as.oo] 7sso7
og-10-2011 [13:30:00 | aseal 242200 138] o2 272.74| 10| 36.10) 76507
08-10-2011 [13:32:00 | 4971 24260] 1370 og] 2vrsa) 170 3560 7747
o8-10-2011 [13:34:00 | 4060 za230) 137 o8z 2viez]  1v0] 3se0) raads
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[oe-10-2011 [20:58:00 | 4975 239.20] 1.30] 083 258372] 60| 31.60] 27359
[oa-10-z011 [21-0c00 | 2972] =23ss50] 130] ca32s5s27| 150] 32.00| 27445
03-10-2011 [21:02:00 | 4062 22790] 130] 0s3| 2s6.08] 1.60) 32.60| 27531
0aa0-2011 210400 | 4950 237as]  130] os3| zsses| 160l 3260| 27617
DEa02011 [aoeo0 | aoea] 23zsnl 130 o.s3] 2ss.esl 160 32en0) 33703
08102011 [21:05:00 | asea] #3800] 130 0.&3] 25618 1emy 32.20) 277E9
ne10-2011 [21a0:00 | 49.63] 237a0|  130] oe3] 25628 1ep] 31.90] 17EF.5
loeiozo11 Piazoo] 4sss| z37so]  1.30] oe3] 255.03] 2.60] 33000 27961
08 10-2011 |2114:00 | 49.58] 23700 131 083) 25742 160] 32.40| 28047
Da-10-2011 211600 | 49.61] 23e30] 131 osa| 257.75]  1.70) 32.90| 28133
caagnil 2laa00 | assz] 23gaol 131 083 25764 160] 33.40] 28219
og10-2011 [zizooo | asso] 23as0]  1.31] 083] 2seavl 170 32.50) ZB30.6
ve1ozml [anned| 496t] 23840] 131] 0#3] 25850) 170 32.20| 18393
pe 10201 212400 | 4oe3l  3840] 131) o0@3] 25859 160| 32.80) 28479
[oe-10201 [21:26:00 | a962[ 2380|131 083 25002 170 3220] 2856.6
log1ozony [2i2e00 | 49.61) »3se0| 132 083) 261.00]  1.70] 32.500 2865.3
05102011 |2130:00 | 4963 zzsoo| 1.32] os3freiin| 1.60] 32.50) 2874
nean2011 [aiz2o0 | des] raeao] 133 sl 2e070] 17p] 33.00] 28828
e o201l (213400 | asss|  2av00] 137 nsal 26027 170] 23.40] 28915
Ds-10-2011 [219600 | a959] 23040l 133] oms] zezes| 7ol 32.10) 29003
Ds-10-2011 [21:3800 | a9e0| 23070 133 o0m3] 26333 180 33.00) 29083
pe-10-2012 |21:4000 | aséa] 2aev0l 133 o.m3] 25397 17p) 32350) 29179
OE-10-2011 |21:4200 | 49.63| z3090] 133] ox3] 263.23] 170] 33.80] 10267
[oe-10-2011 J21-2a:00 | a9.86] 24050 1.33] 03] 26421 180] 33.30| 29356
[og-10z011 [21:a6D0 | 4965 240.40] 13a] o.82] 26544 130] 34.80] 29445
08-10-2011 |21:a8:00 | 4963 24020 134] o0s82] 264.58] 130] 35.00| 2953.4
08102011 |2150:00 | 49.654] 24060] 135] 0.82] 266.34] 190] 35.40| 29523
0a 102011 [215200 | 49.61] z4080] 134] o0.83| 266.85] 170[ 32.70f 20712
og-102011 |21:54:00 | 49.63] 2a1.4p]  1.38] oz| 2eezi] 1s0] 34.0] 29803
08102013 [23:56:00 | 40.63] 241.80]  136] o.g2f 2p3i] 1e0] 3430 19893
Ds-10-2011 j21ss00 | 4955] 24120] 136 o8] 2ro80] 180 3A.00| 39084
08102011 [22:00:00 | 4047] 24070] 138} 0.82] 269.74] 150] 33.30) 3007.4
[og-10-2011 fpzozmn] 4057] 24060 137 081 266.33]  2.10] 40.00) 3016.3
[oe-10-2011 [22:04:00 | 29.82] 24p90] 134 o0.82] 26502] 190] 36.90] 3025.2
[oe-10-201a [2206:00 | scoa] 2azaol 133 o83 2evsi| 180] 33.60| 30341
contd..

i



Date Time H i 4 PF W WTHD JATHD |wh

nE-102001 [2z:oa00 | as.oi] 24350[  134] 083 2603E) 180 3400] 30433
0e-10-2011 221000 49.72| 242.40] 137] 082 27231) 1.90| 3600 3052.2
08102011 |22:12:00 | 49e5| 24210 1.37] 082| 27198] 190 3580 30613
08102011 |2z:14:00 | a961] 24z30] 137] n.82| 2719a 190 3560 3070.5
Dg102011 221600 | 4959 24150  1.37] 0.82] 27109]  1.50) 36.40] 30796
DEinzm |zzisp| a9.56| 24190  138] o%2] 27307 190 36.00| 308B.F
DE-102011 |22:20:00 | a9.60] 2421ty 1.38) 082 27328 190 3640 3097.8
DEitz011 222200 &o68| 24230] 437| 082| 27187|  190] 36.50] 31069
0E102011 [z228.00 | #9.88] 24330 137] es2]z7432] 1.80| 3360| 31161
D3-102011 |2206:00 | 4066 24330 133 Daal 27925 1.70] 32.50] 31354
ne-102011 |zeaa00| aseo] 2aza0] 128 omal 27vae] 170) 23400 31347
ns10-2001 |2z3000 | 4855 24280 138] om2] 27600| 170 33.70| 31433
OE-10-2011 |22-3200| 4944l 24i40)  138] o2 27530 170] 33.00; 31531
08102011 223400 4042] 2sa24p] 138] o022) 27406 170] 33.90] 31623
[oa-102011 [223600 | 49.4a] za280] 139] o082 27776] 170] 3260 31716
08102011 |2238:00 | 49.46] 243.0] 139 0.52] 27844 10| 32.70] 31809
caan 2011 (224000 | assi| 24360 139 083l 27935 17p] 32.090] 21903
03-10-2011 [22:.42:00 | a4s.49] 24390 140l 0.83| 28205 170) 32.40) 31957
08102011 |22:44.00 | 4547 24350( 1.39| o#3] 279094 170 3rro| 3209
of102011 [2246:00] as.44] 243200 a1239] 0.83] 27023 180 32.20] 311Rd
ne-10-2011 [2Z:45:00 | 45.47] 243600 138] o3| 2vee0|  170] 32.00] 3237.8
[oe102m1 [22:50:00 | 49.52] ze440] 1a0] 083[z332A| 160] 32.70) 32372
[pa-10-2011 22:szon | 4as2] 24480  140] 0.83] 28308 150] 3250 32457
[oa-10-2011 [2zsa:00 | aesi| 245.10] 141] o3[ 2#sa0l 170] 32.20] 32563
08-10-2011 |22:56:00 | 46.52| 24530 141 o.s3[zzeod| 1s0| 32.80] 32658
08-10-2011 |2256:00 | #9.55| 24590 1.42] p.aa[zas7z| 160 32.80] 32758
og-10-2011 [230000 | 4556 za6.30] 142] s3] 2s004] 10| 3250 37851
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Table 2: Measured eluctrical parameters with save switch

|pate Time  |He N 4 PFF |w VTHE  |ATHD

[o7-10-2011 is:oson | 40.75] 233600 130) Gvs| 22837 190] 4500 19.02
lo7-10-z011 [as10:00 | assa] z3zs0]  128] &79| 23640 150 4550 38 53
07-10-2011 |1sas00 | 49.57] 23260] 177] omi] 237.80] 1.0 4160 58.69
07-10-2011 [15:20000 | 40.56] 232.30] 128) o7ol 237.04] 200 4530 76.49
07-10-2012 |15:25:00 | 40.61| 23220 333 o077 23570 220 5410 85,28
07-10-2011 |15:.3maa | 4070 23ze0f  131f o7 23737 eap| S130] 1181
07102011 153500 | a973] 23220] 1.27] oaa| 23| 150 advol 13781
07-102011 3540000 | 4968 23190] 2.25| oei 23as1] 180f 130 15748
D7-10-2011 |15:45:00 | 4972 23190] 124] o8] 23a07] 180] agan] 2774
o7-1pz011 as:socon | 4976] 22280] 12s] osa| zasss} 1a0] ageo] 19690
07102011 [15:55:00 | 4979 23320] 124] osz| zara]| 170] 37s0] 21642
07-10-2011 160000 | 2o0e] 23700] 133] o8| 24785] 170 3980 23762
g7-10.2011 |16:05:00 | s9.s8] 23640]  1.25] oa4| 24782] 1a40] 2180 25833
07102011 eaoon | 4083| 2ze10] 12| s3] 24707 160] 3650[ 7RO
n71p-2m3 [easot| 49.70| 22670] 129] s 24018] 170] amsn|  2993a
[o162ma Jae:20:00| 4a.78] 23730] 130] os2] 2s142] 10| 3seq| 3088
[67-10-2011 16:25:00 | 49.76] 22680] 131 0.1 25137] 180 4030] 24133
[o7-10-2011 163000 4977] 23ke0]  130] o0.81] 24801] 180 a140] 36285
[o7-10-2011 J16:35:00 1 asge| 23sa0] w130| o.81f 24576 180 4140f 2383.37
[o7-10-2011 [16:40:00 | as.52] 23aan]  120] o.80] 24468  1.80] 4070  403.84
[o7-102011 [ag:as:00 | aoss| 23400] 2129] osof 24230 190 4100] 42412
lor-10-2011 165000 | as73] 23a20] 127] o8] 2msi| 180 3ean|  s4439
07-10-2011 |16:55:00 | as7e| zxaza] 128] oeal 24282 180 aps50|  4BaES
07.10-2011 [17:00:00 | a8.9s| z3smea| 12¢] ogy] 24578 150 4250 48515
07-10-2011 [17.05:00 | 4s.s2] 23sa0] 137 o] 24334 180 sp2p]  soss2
o7.10-2011 [17:10:00 | asss] zza7a] 127] osa| 242.08] 1s0] 41.20] s2s.8a
07-10-2011 [17:15:00 | 49.78] 23420} 127} o] 24122] 120] a0z0] s4sma
07-10-2011 [17:2000 | agse3| 233e0] 127] o z4299] 170] 3530  sS66AS
07-10-2011 (172500 | as73] z3sa0] 18| osz] 24647 len| 37.20]  s8F.8
07102011 173000 | as7s| 23670] 130] osz2] zs100] 170 3s20]  eosme
7102011 [17:35:00 | 4978 23660 120] o2z 2s099] 170 3men| 2z
o7-102011 [17:a000 | 4971 23550 130 os2] zsos7] 170] 3x10]  edomw
07-10-2011 [17:45:00 | 4963 23810] 1.2¢] o082 25066] 1e0f 270  Eroen
o7-10-2011 [175000 | e9.66] zasoo] 1.28] o082 24861 150 3450 69182
n7-10-2011 175500 | 49.77] 237.20] 1.30] o.B2| 25224 1s0] 36m0] riae
p7-1-2011 [1zo000 | 49.83] 235.80] 130] osg2] 253.04] 150] a0 i
g7-10-2011 f1s05:00 | 4946] 233.60] 1.27] o82| 24416] 140 3320 T54se
07102011 181000 | 49.79] 23240] 123] o83| 23s69] 1ap] 350l Trean
nr-1-2011 pg1son | 4978] 22050]  120] os83| 22886 130] 3420  v93se
o7-10-2011 hagzooe | e9.93] zevso] 146 ose| 22ias5] d20] 3340]  m12a3
07102011 18500 | 4075] 227.20]  117] 0B84 222.48] 130] 3ran]  R30.81
07102011 [183000 | 4970) 22650] 107 o084 2227 1320] 2330|2042
or-12011 agasoo | 4970] zreso] 147 ose| zzied| 150 3460  asE08
07-10-2011 h13:40:00 | 4075] 22720] 117 om4| 222.03] 140 3400] 2684
07-10-2011 h18:45:00 | 4g8.58) 23750] 113 084 22615 150

QO7-10-2011 [1%:50:00 A360| 22770 120) 0E3| 227ER 1 54

07-10-2011 j1X:55:00 49 58| 22890 1.21| 0.83] 23095 1.50

28




L

Date Time  |Hz A PF |w [vmHe |amHD  [wh
F-a0-2011 |1moeoo | 40.52] zworo| 1o oma| 1978 23n| 2is0|  960E1
o7-10-2011 190500 | 4gs?| a7are] 077 o082 12340] 280 0 250 97111
07-102011 o100 | 4977 12400] 07s| 042 119410 280] 240 58138
o7-102011 (193500 49.71] 17380] o.7s| ©091| 11874) Zm0| 240 85114
702011 o000 | 4966] 173.80] o75] Do1f 11904 0]  2.40] 100113
[o7-10-2011 [19:25:00] _avsal 173.80] o0.7¢] v.oif 119.80] 2.380) 243 10111
[o7-torzon1 [iez000 | asG7| 17a00] 076) 91 11981 zen| 40| 102108
07-10-2011 |1oas:00 | 4969 17410] 076 0s51) 119.83] 2730)  240| 103105
O7-10-2011 | 1930000 4970 17440 Q.76 091] 120,08 Fa 20| 104104
07102011 |19:45.00 | 4964) 12400] 076] 090) 11954 270) 240 1051
07102011 [osocoo | 48.5s) 17400] 0.75] 0o0] 11928] 2g0] 240 106097
D710201% |1555:00 | 4953| 174.60] 075 090| 1i96a| zs0]  2.40] 107097
07-10-2011 [20:00:00 | 49.61] 175.00] 0.76] 090 119.70] 270 2.40] 108102
lo7-10-2011 Jaceos:o0 | asee| 17s60] 076 o9b] 120.24] 29D 50| 10811
07102011 |zoi1pc00 | a9s1] i7szo] o7e] o8] 11570] 20 240 110136
07101t |20i15:00 | age2| 17570 ©72) om0 12149) a0 A0 111136
7102011 |20:2000 | a%.6x| 175.70] 077 090 12149] 270) 240 112135
n7a0-2011 (202500 a9s?| 17570] ov7| o0sg0f 131230 270|240 113146
70201l [zo-3po0| so062] 17630] o77| o0l 12177] 20| 240 114161
oT10-2011 203500 | 49.59| 17630 o77] o0oo| 12163] zo|  240] 115177
pr oz ocaoon| s9s?| 17e30] o077 veo| 12150 3wo]  rao| 116192
[o7-To-z011 [2ocasoo | ass?| 17710 o077 a#o] 12191] z7n| 240 117216
o7 10-2011 [20050c00 | assal 1vre0] 077 ome) 1223s] 270l 2s0| 118245
07-10-2011 [20:55:00 | 49.79] 17en0] o077] om0 123631 270) 250 119283
07102011 |2100:0¢ | 49.86| 17390 o©77] o0s90] 123.84] 270  2so| 120317
07-10-2011 |2105:00 | 49.71] 178.10] 077 o0s0] 12287 270f 250 121348
07102011 211000 49.64) 17770] o77] o080| 12233 2 p]  rS0| 122376
07-102011 |211500| 4o68) 17810] d77] as0) 1:27a] 270|280l 123406
07102013 21200 | +063| 177.00] o7 89| a2zas| iv0]  2so|l 124437
07-10-2011 [212500 | 4970 179.10] o7s] oso| 12480] 270]  2s0[ 125478
[o7-102012 [21:3000 | 49.65] 172.90] o7s] o.s9] 12461] 270]  2s0| 1265.18
[o7-10zma [ias00] 49.57] 1vese] ovs] oso 12439 e 25 107563
lo7-ipzont [2u:a0:00 | as79] 1sian] o78] o089 12628] 2w 60| 128622
07-10-2011 [21:45:00 [ 49.85] isieq] o078 o090 12677 270] 260| 1296.85
07-10-7011 |21:5000 | 40.80] 18120] o7&| ogo] 12635] 2] 250 130745
37102011 |2188:00 | 4o23| 18030] o79] ome| 12861] 270 2s0] 131815
D7-10-7011 |z20000 | 477 1sie0] o079 omef 1:7.83] 270p  2.%0] 1328.81
07-10-2011 [22:05:00 | 4062] 18070 vre] o8| 12691] 20| 20| 13304
002001 (2210000 | 49.63] 18080] oe] o089 1iT0s| 270l zen] 135002
(F-10201% [220500 | 4963 1sa.20] avs|l oae| 13712 170]  2eE0| 136067
t710.2011 222000 | 4977] 18210] o7o] osef 1zsa8] 20]  2eéd| 137137
07102011 [22:2500 ] s97e] 1s280] o79] oc.eof 12853 20| 260 128216
[67-102011 [22:30:00] 4370] 18250] omol oee| 12078] 2ol  270| 139203
[67-10-2011 [22:35:00 | a9.68] 18250 o079 o.o| 12803] 270]  270] 1403.71
loz-10-2011 [22:a0:00 | aszs] 1z330] osol os0] 13036] 270]  270) 141454
07-10-2001 [22:as5:00 | 49.68| 13330] om0 os9| 13007 2| o] 143541
07-10-2011 [2xsco0 | 4963 183.00] 080 q.89] 135.78] 280 1436.27
o7-10-2011 [22:55:00 | 49.64] 18320) o080 ome 1russ| 280

%




Date Time Hz ki L PF W YTHD |ATHO  [wh

D7D-2011 |23ngon | 4057] 1sren| ogp] omo| 12943 2E0|  1.70] 145757

07102011 |2n05.00 | 4052 1m2sa| 080 ose| 1293 280 170 14688

07102011 |23:.10:00 | 4%.52] 183.00] 0.1 o&g 13074] 2800 2.70| 147967

0710201 |231500| 4961 1e350] 080 08g| j29.02) 2s0] 270| 1430.58

o7i02011 |232000 | 4968| 18aon] o020 089 13042] 280)]  270] 150152

o71oa0n1 |232500) ¢o74| 1saso] oxo| oso| 130092 dvo]l  Bel 15125

lo7icz011 |23 3000 | as7a| 1ma70] o0l o3o] 13106 2.70] 270 15235

07-10-2011 233500 | 49.73] 18430] o0s0] o.29) 13p93| 270) 270 15047

D7.10.2011 |23A000 | 4973 184.30] 080 025 13078 280 270 154543

07102011 230500 | 4072] 12a10] o080 o89| 13078 280 2.70| 155637

07102013 |235000 | 4067| 1exvo] os0| osof 13021 2m0) 2.0 1S67.29

7 o201l 2255001 4078 1mavo] oeo| osof 13121] ww0]  2.70| 157828

[oe-1o-z017 [ooocoon | asre| 13s00] os0] o%o| 12157 280l  270| 15RO.3

N8 10-z011 |o005:00 | a9.42| 18z.30] 081 ofs] 13o0el 280 270 160014

0%.10.2011 [D0-10:00 | 40.52] 182.60] 00| ose| 12899 3s8dl  2.70| 161057

DE.102011 (01500 | 4962 18s50] o80] o8s| 1:902] 2s0] R0l 162187

De-10-201% |o2000 | 4951] 18250] om0l ose| 12392] 2s0| 270] 16327

D8-10-2011 [0:25:00 | 4955 182.60] 080 ov.ss| 12943 280f 270 1ea3s:

loe10zo11 [ooso:o0 | ass0] 182200 ool osms| a2s7a] 2E0| 270 165432

05102011 |00:35:00 | a9.47| 152200 o080 os8s| 12855 28]  270] 186512

02102011 jo0:40n00 | ags?| 13z80] o80f oes] 129.28] 2&n)  270| 167595

03102011 004500 | 4%l 13200 o=0] o8| 13935] 280 x70| 16368

D3-10-2011 [00-50.00 | 4958 12280] 080 ogg] 12e28] 280] 27 163763

OEa0-2011 |00:5500 | 4955] 1s2.30] 080l oB8) 12013] 280 270] 170844

De10-2011 010000 | s9s7] 183.00] om0l Ose| 12942] 0| 270] 171934

[oe1c-2011 Jor:05:00 [ 9956 163.00] oso| o.88| 129.27] 280 270 17302

[oe10-2011 [or-10:00 | ao53| 1s270] 0.80] o0.88] 120.06] 1m0| 2701 174103

[oe-1crz011 fonasoo| asas| is220] o081 oses| 130.02] 280 a0 1¥sied

DR-10-2011 [012c00 | ao.50| asze0l 081] oes| 13pa4s] 2enl  270| 1762.67

02102011 |o12500 | 4054 12300l os1]| oss| 13089 2&s]  270] 177354

2102011 |0L:30.00 | 4949 18260 n0s1] o088 13045] zs0f  270] 1734.37

De-102011 013500 | 49.49) 1s270] o8] oss| 1303s] 2s80] 270 17as

oR-10-2011 [o1a000 | 4o.51) 183.10] as1] o88] 13081 da0]  2.70] 1406.09

e-10-2011 |01:4500 | 49.48] 183.00] o8] oss| 13059] zs0] 2701 181657

[og10z011 Jousooo | s8.48| 123.30] o] oss| 130e6] zs0| 70| 182736

08-10-2011 Jo1:55:00 | 4955] 18270l osa] o.gg] 13124 280] 270) 183279

0g-10-2011 |oxoocoo | aosa| 1maen] o081 oss| 12203 R0l 2v0]  1z4us

05102011 [ozos:00 | aos4| 1sa00| os1] osg| azma3ol rso| 20| 136072

0102001 [oz1o00 | 4952] asaco] o0s1] oes] 12130 280 10| 187176

oa102010 [o2as00 | 4962] 13420 o8] ogel 13217 280 20|  13m2k

08102011 |D2:20:00 | 49.60| 184s0] 051 o088 13210] 2eof 2.0 180386

nE1D-2011 joz2s00 | 4959 1saso| o0.81] o88| 13202] 2a0] 230 194w

oa-10-2011 [ozs000 | 49.63] 185.10]  o81] o.88] 13235] 2so] 270 181599

pa-10-2011 |o2:35:00| 49ss| 1sazo] o1 o0.8] 13185 280] 270 102704

[oeiozon1 foz20:00 | 927 18390 osa| o.ss[ 13093 280 270 103802

log-10-2011 Jo2:asoo | a5.54] 1sasol o1 oss| 13186] 280 280 1%45.06 o

[fe-10z011 [ozso:00 | as.s8| 18430] o0s1] o.es| 13210] 20| 280 1se0az| oM

08-10-2011 |02:5500 | 49.63] 28530] o081 oas] 13253 2ol zmef lgviis) Lm 7, i

05107011 [03.00:00 | 45.71] 186.00] 0851] O8] 133.18] 280  2.80| 1982.36) .'@J‘; !
LRy g
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\}sﬁa'i‘f?/
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