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TEST REPORT FOR UNIVERSAL SOLAR PUMP CONTROLLER

MINISTRY OF NEW AND RENEWABLE ENERGY

UNIVERSAL SOLAR PUMP CONTROLLER (USPC) SPECIFICATIONS FOR STAND-ALONE
APPLICATIONS

Annexure-lll of Circular No. F. No. 41/3/2018-SPV Division dated 17.7.2019
1.0 DETAILS OF THE SAMPLE

Name of the

UNIVERSAL SOLAR PUMP CONTROLLER (USPC)
Sample

Rating in kW /HP |2.2/3.0 |Volts (Nom) |370V Sl.No 1020_4030_100847

Make TAG Soclar System LLP Model No | KISAN UNIVERSAL 3HP

Description of the sample and specified requirements as received in data sheet enclosed with
customer s Letter.

2.0 SUPPLEMENTARY INFORMATION

As per Ministry of new and Renewable Energy
2.1 TestMethod Testing Procedure for Universal Solar Pump Controller (USPC)
Annexure-iii of circular no. F. No. 41!3!2018 -Spv division dated 17.7. 2019

2.2 bove samp!e as received in physically sahsfactory condrtlon

23 Onlythe tests requested by the customer have been carrled out

24 :The specified ambient condlttons were maintained during the test.

05 The tests declared in the St No (--) arefwere sub contracted according to the established
"~ procedure of thts Iaboratory

_Supportmg documents for the measurements taken and results derived
2.7 like graphs, tables, sketches and / or photographs as appropriate to test
' report, if any (to be attached)

Page. No 10 to 19

Deviations from test methods are prescribed in relevant 1S / Work
(instruction if any

NIL

210 "(see remark #)" refers to a remark appended to the report,"(see appended table)" refers to a table
"7 appended to the report.

Test item does not meet the requrrernent FAIL

-No Pass / Fail Decision Taken T Test case does not apply to the test object |N/A
Tested by Approve
s i
B. POOMANIKANDAN D.ANGURAJ

J.E(Electrical testing) Engineer(Electrical testing)

SLFE341/01-00/ 10-21

83&84, AVARAMPALAYAM ROAD, K.R. PURAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473
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Test Started on: 21.10.2021 - Test Completed on:26.10.2021
3.0 TEST DETAILS
SL.NO. NAME OF THE TEST TEST AS PER ]
31 Selection and a_utomatic operati.on of different | As per MNRE Testing Procedure for
solar based agriculture application Universal Solar Pump Controller (USPC)
3.2 Total Harmonics Distortion test _ -DO-
3.3 Protection(s) tests ; : -DO-
3.4. Remote Monitoring . -DO-
3.5. Measurement of Dynamic MPPT efficiency -DO-
3.6. Measurement of Converter efficiency -DO-
3.7. Torque observation on rated motor power -DO-

4.0 TEST RESULTS

4A SELECTION AND AUTOMATIC OPERATION OF DIFFERENT SOLAR BASED
AGRICULTURE APPLICATION
SPECIFICATION / TEST TEST
SL.NO.| NAME OF THE TEST REQUIREMENTS RESULTS REMARKS
1L Application description | LCD screen provided on Provided
on screen and selection | controller shows various
of applications applications which can be
selected by keypad using up-
down and enter key.
2. Automatic operation of | Universal solar Agriculture Provided, |Ata time, single
applications controller comes with multiple application
outputs which can be No manual |operates by the
permanently connected to the change selection among
application by selecting over all the connected
appropriate options of the observed in | applications
following application UsSpPC
Automatically started
« Water Pumping
s Chaff Cutter
o Atta Chakki
s Deep fridge/ Cold
storage/ Compressor
No manual change over reqwred
5 Application Specific USPC should have inbuilt Provided USPC is found to
output (Application individual application specific have satisfactory
specific software) software to run the agrarian operation for
applications other than pumps above applications
Tested by @qﬁdér
'Y
B. POOMANIKANDAN D.ANGURAJ

J.E(Electrical testing) Engineer(Electrical testing)

SLEE34HO-00L30-21

83&384, AVARAMPALAYAM ROXIT‘KR PURAM P.O., COIMBATORE - 641 006. © : 91-0422 - 2560473
: 94875 80473 E-Mail : sitarcinfo@sitarc.com, Website : www.sitarc.com
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and output of the controller
should be suitable for above
mentioned applications

SPECIFICATION / TEST TEST
REQUIREMENTS REsuLTs |REMARKS

4. Overload torque test. Up to 150% of rated torque of Satisfactory | Ref Table — 8
the connected motor.

SL.NO.|NAME OF THE TEST

5. Constant torque test Constant Load given to motor Satisfactory | Ref Table — 7
: within 100% of rated torque of
the motor .
6. Constant power test At variable load i.e. from No load | Satisfactory | Ref Table — 8
to 150% :
7. Quadratic load test Load given to motor within 100% | Satisfactory | Ref Table — 2
of rated torque of the motor
8. Impact load test Load given to motor within 150% | Satisfactory | Ref Table - 8

of rated torque of the motor

9. Hydraulic load test Load given to pump set having | Satisfactory | Ref Table — 2
rated capacity of the controller.

4B APPLICATION: SOLAR WATER PUMPING
SPECIFICATION / TEST TEST

'|SL.NO.| NAME OF THE TEST REQUIREMENTS RESULTS REMARKS
1. Input voltage range ' Tested on Satisfactory
' Minimum- Voc at STC 320V 320,370,420 |RefTable—1,2and 3
Nominal - Voc at STC 370V VOC
Maximum — Voc at STC |420V
2. Ripple and Total Below 3% < 2.98% Satisfactory
Harmonic distortion at Ref Table 1, 2 and 3

output on full load
3. Insulation resistance 700 M ohm 500 V applied | 820 MQ @ Observed at 28.4°C &

for 1 minute 500V applied [71.7% RH
for 1 minute
4. Output Voltage Three phase output with | Sin Wave Satisfactory
(Sine Wave) up to 400 V rms pure CFU 1.49

Sine Wave

Tested by Approved
D )
B. POOMANI DAN D.ANGURAJ

J.E(Electrical testing) Engineer(Electrical testing)

SLFE341/01-00/ 10-21

83&84, AVARAMPALAYAM ROAD, K.R. PURAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473
& :9487580473 E-Mail : sitarcinfo@sitarc.com, Website : www.sitarc.com
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5. Low radiation mode Provided Observed USPC shutdown at the
protection low radiation if power is
not sufficient to drive
the particular
application and
indicates low radiation
and Voc value on LCD
and operation RANGE
for Voc ,
. B Dry run protection Provided Observed Shutdown and Dry run
. protection on LCD
7. Reverse Polarity Provided Observed Satisfactory
Protection
8. Short Circuit protection | Provided Observed Satisfactory
9. Open circuit protection | Provided Observed Sattsfactory
10. Remote monitoring Provided Built in RMU | Satisfactory
Observed with | (Ref photograph — 2)
data storage
11.  |Average MPPT tracking |To be measured 99.6% Hot profile operated
efficiency in Hot profile with 370 Voc and 3000
Wop array
12. | Average MPPT tracking |To be measured 99.7% Cold profile operated
efficiency in Cold Profile with 370 Voc and 3000
Wparray
- 13, |Output voltage THD at | To be measured <201% Satisfactory
rated PV _ .
14. |Instantaneous output Sinusoidal & no voltage |Observed Satisfactory
voltage and voltage spikes '
spikes
15. | Crest Factor in output at | 1.6 maximum CFU: 1.49 Satisfactory
rated PPV CFI: 1.51 Ref Photograph No. 1
16. |Efficiency Tests of the |Controller |MPPT Overall charge controller Efficiency (%)
Controller at Voc 370V | Efficiency | Efficiency
To be Measured (%) -~ [(%) Ref Table - .2
16.1. |At 10% of input power 73.26 99.12 72.62
16.2. | At 25% of input power 86.35 99.43 85.86
16.3. | At 50% of input power 90.79 99.62 90.44
16.4. | At 75% of input power 92.46 99.57 92.06
16.5. | At 100% of input power 93.57 99.57 93.17 _
Tested by Approved by
B '
B. POOMANIKANDAN D.ANGURAJ

Engineer(Electrical testing)

4 : 9487580473 E-Mail : sitarcinfo@sitarc.com,

83&84, AVARAMPALAYAM ROAD, K-.‘Ei’URAM P.O., COIMBATORE - 641 006. @ : 91-0422 - 2560473
Website : www.sitarc.com
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4C. APPLICATION: SOLAR BASED CHAFF CUTTER

SPECIFICATION / TEST TEST REMARKS

SLNO. NAMEOFTHETEST | ™ praliREMENTS RESULTS | (REF.TABLE -4)

1., Input PV voltage range
Minimum-Voc at STC 320V Observed Satisfactory
Nominal- Voc at STC 370V
Maximum-Voc at STC  |420V

2. Qutput voltage Sinusoidal at rated Observed Satisfactory
waveform conditions 380 to 400 V

Acrms
13, Input PV power range P | 3000 Watts STC Tested with Satisfactory
Nominal ; 3000 Wp
4. Motor Rating 2 hp, 3 Phase, 50 Hz, 2 hp Loads as per chaff
_ 6 pole, 910 RPM cutter load .

5 Continuous operation To be measured 1613 Wp Operation starts at 50
started @ power output Hz above this power
from array with chaff cutter

loading

6. Cutter rotation speed for | To be measured 975 Satisfactory
6 pole type Motor RPM at motor

pully

¥ DC power in loading To be measured 734-1614 Wp | Totally depended on
condition loading condition

8. Cutter Operation at To be measured (cutter | Observed Above 734 Wp output
different output from will not stop functioning) from array chaff cutter
3000 Wp array operates satisfactory,
At 40% Power else low radiation
At 50% Power protection shutdown
At 75% Power system and display on
At 100% Power LCD

9. Production Rate kg/ hour 560 kg/hour | Produced 9.3 kg in 1

minute

10. Total circuit protection Provided Observed Soft Start up, low

radiation protection

11. Overload protection Provided Observed Satisfactory

12, Short Circuit protection | Provided Observed Satisfactory

13. Open circuit protection | Provided Observed Satisfactory

14. Reverse polarity Provided Observed Satisfactory
protection

g o PV source operating Operates in constant Constant Satisfactory
condition during cutter | voltage of PV curve
operation

Tested by Approved by

o lah
B. POOMANI DAN GURAJ

J.E(Electrical testing) Engineer(Electrical testing)

el OO 102

83&84, AVARAMPALAYAM ROAD, KE_PURAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473

& : 9487580473 E-Mail : sitarcinfo@sitarc.com, Website : www.sitare.com
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4C.  [APPLICATION: SOLAR BASED CHAFF CUTTER
SPECIFICATION / TEST TEST REMARKS
SL.NO.| NAME OF THE TEST REQUIREMENTS RESULTS | (REF.TABLE -4)
16. Cutter acceleration Smooth Soft start Satisfactory
provided

4D |APPLICATION: SOLAR BASED COLD STORAGE/ DEEP FRIDGE/ COMPRESSOR

. SPECIFICATION / TEST |  TEST REMARKS
SL.NO.| NAME OF THETEST | ™ pr o IREMENTS RESULTS | (REF TABLE - 5)
T Input PV voltage range Observed Satisfactory

Minimum-Voc at STC 320V
Nominal-Voc at STC 370V
Maximum-Voc at STC 420V

2. Output voltage Sinusoidal at rated Observed Satisfactory
waveform conditions 380 to 400 V
Ac rms
3. Input PV power range P | 3000 Watts STC Tested with Satisfactory
Nominal 3000 Wp
4, Compressor rating Capacity 220 litre, Volume 220
' litre
5. Motor rating 2.5 hp, 3 Phase, 50 Hz, 4 |25 hp
pole , 1440 RPM
6. Continuous operation To be measured 1970 Wp Satisfactory operation
' started @ power output ' ' starts at 50 Hz above
from array , this power with
compressor loading
7. Compressor operation at | To be measured Observed Above 739 Wp output
different output from (Compressor will not stop from array compressor
3000 Wp array functioning) operates satisfactory,
At 40% Power else low radiation
At 50% Power protection shutdown
At 75% Power system and display on
At 100% Power LCD
8. Time Required for Air In minute 7 minutes and | Electrical observation
Pressure (0 to 10 bar) 20 second continuous operation
_ found after 739 Wp
9. Total circuit protection Provided Observed Soft Start up, low
radiation protection
10, Short Circuit protection | Provided . |Observed Satisfactory
Tested by Approved by~
N @
B. POOMANIKANDAN D.ANGURAJ

J.E(Electrical testing) Engineer(Electrical testing)

SLFE341/01-00/ 10-21

83&84, AVARAMPALAYAM ROAD, KR PURAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473
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4D APPLICATION: SOLAR BASED COLD STORAGE/ DEEP FRIDGE/ COMPRESSOR
SPECIFICATION / TEST TEST REMARKS
SL.NO.
NO.| NAME OF THETEST | ™ pr QUIREMENTS RESULTS | (REF TABLE -5)
13 Open circuit protection | Provided Observed Satisfactory
12, Reverse polarity Provided Observed Satisfactory
protection
4E APPLICATION: SOLAR BASED ATTA CHAKKI
SPECIFICATION / TEST TEST REMARKS
SL.NQ.| NAMEOF THETEST REQUIREMENTS RESULTS (REF TABLE -6)
1. Input PV voltage range Observed Satisfactory
Minimum-Voc at STC 320V .
Nominal-Voc at STC 370V
Maximum-Voc at STC  |420V
2 Output voltage Sinusoidal at rated Observed Satisfactory
waveform conditions 380 to 400 V .
Ac rms
3. Input PV power range P | 3000 Watts Tested with Satisfactory
Nominal 3000 W/p
4, Atta Chakki type 14 inches, open hopper | Observed 16 kg/hour
store type, Production
rate 14 to 18 kg/hour
wheat flour, hopper size
15 to 20 kg
5 Atta Chakki motor 3 hp, 3 Phase, 50 Hz, 6 3hp Loads as per Atta
‘ pole, 910 RPM Chakki load
6. Continuous operation To be measured 2296 Wp Operation starts at 50
started @ power output Hz above this power
from array for full loading
7. Rotation speed To be measured Mator: 937 Satisfactory
RPM
8. Atta Chakki operation at | To be measured (Atta Observed Above 708 Wp output
different output from Chakki will not stop from array Atta Chakki
3000 Wp array functioning) operates at full load
At 40% Power satisfactory, else below
At 50% Power low radiation protection
At 75% Power shut downs the system
At 100% Power and display on LCD
9. Production rate with kg/ hour 10 kg/hour Produced 5.0 kg in 30
wheat minutes
10. Total circuit protection | Provided . Observed Soft Start up, low
radiation protection
11, Overload protection Provided Observed Satisfactory
- Tested by Ap?roved t;y
B. POOMAN!KA AN D.ANGURAJ

Engineer(Electrical testing)

f?Q

% :94875 80473 E-Mail : sitarcinfo@sitarec.com,

83&84, AVARAMPALAYAM ROA]}&R;&URAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473

Website : www.sitarc.com
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[ 4D APPLICATION: SOLAR BASED COLD STORAGE/ DEEP FRIDGE/ COMPRESSOR
SPECIFICATION / TEST TEST REMARKS
SL.NO.| NAME OF THETEST | ™ REQUIREMENTS | RESULTS | (REF TABLE -5)
12. Short Circuit protection | Provided Observed Satisfactory
13. Open circuit protection Provided Observed Satisfactory
14. Reverse polarity Provided Observed Satisfactory
protection
| DETAILS OF EQUIPMENTS USED AS LOAD
g0, | EQUIPMENT MODEL SERIAL NO REMARKS
USED
1. Motor and Pump  |Motor- 3 HP S.S. D1525622 3 Phase
(submersible) Pump- 12 stage S.S. '
2. Chaff Cutter 2 HP, 6 pole 103219 3 Phase
3, Compressor 2.5HP, 4 pole 12634 3 Phase
4, Atta Chakki 3 HP, 6 pole 103219 3 Phase
~ Tested by .

Approved 9:;

D.ANGURAJ
Engineer(Electrical testing)

B. POOMANIKANDAN
J.E(Electrical testing)

SLEEaA4/04 004021

83&84, AVARAMPALAYAM ROAD, K.R. PURAM P.O., COIMBATORE - 641 006. © : 91-0422 - 2560473

4 :94875 80473 E-Mail : sitarcinfo@sitarc.com, Website : www.sitarc.com
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TABLE 1 CONVERTER EFFICIENCY AT MINIMUM VOLTAGE (TESTED AT VOLTAGE ATI 320 Voc)
S.NO.| INPUT POWER % 10 25 50 75 100

1 Udc-1-Total 2934 25é.2 2519 257.5 283.5

2. Idc-1-Total 0.82 2.88 5.81 8.56 9.55

3. P-1-Total 241 738 1462 2204 2706

4. FreqU-Total (Hz) 12.88 20.36 32.71 39.95 43.16

5, Uthd-2-Total : 1,60 133 1.30 1.26

6. Ithd-2-Total 2 1.46 1.62 276 1.67

% Uthd-3-Total - 1.79 1.40 1.45 1.40

8. Ithd-3-Total - 2.54 1.62 2.19 1.39

18 Uthd-4-Total - 1.88 1.43 1.48 1.47

10. Ithd-4-Total 2.47 2.35 2.39 1.84

11, |Urms-SigmaA-Total 105.95 162.8 265.9 322.16 348.78

12. Irms-SigmaA-Total 4.00 4.20 5.00 5.50 . - 6.00

13, |P-SigmaA-Total W) 180 650 1340 2040 2520

14. PF-SigmaA-Total 0.2456 0.5445 0.5824 0.6595 0.6973

15. S-SigmaA-Total (VA) 730 1180 2300 3090 3610

16. Q-SigmaA-Total (VA) 710 1000 1870 2330 2600

1? Controller efficiency (%) 74.69 88.08 91.66 92.56 93.13

18. Mppt efficiency (%) 89.21 99.18 99.24 99.51 99.57

19. Overall system efﬁmency 7410 87.35 90.96 92.11 93.10

Tested by /s Approved b

W <7
N ff{( .
OOMANIKANDAN l\% 3 D.ANGURAJ

J.E(Electrical testing) \’/ Engineer(Electrical testing)

83&84, AVARAMPALAYAM ROAD, K.R. PURAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473
% :94875 80473 [E-Mail : sitarcinfo@sitarc.com,

Website : www.sitarc.com
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TABLE 2 | CONVERTER EFFICIENCY AT NOMINAL VOLTAGE (TESTED AT VOLTAGE AT 370 Voc)
S.NO. LOAD % 10 | 25 50 75 100

1 Udc-1-Total 313.23 281.1| 298.3 285.1 307.1
2 Idc-1-Total 0.83 259 4.96 7.63 9.38
3 P-1-Total 273 718 1476 2174 2939
4 FreqU-Total (Hz) 16.04 17.82 31.02 38.38 43.00
5, Uthd-2-Total - 1.71 1.25 1.28 1.30
& lthd-2-Total - 2.46 167 1.95 0.63
7 Uthd-3-Total - 1.89 1.35 1.40 1.46
8. lthd-3-Total . 2.10 1.41 0.81 1.36
9. Uthd-4-Total - 201 136 1.39 1.47
10, |ithd-4-Total : 2.98 161 1.46 1.42
1. |Urms-SigmaA-Total 133.42 152.40 269.90 334.79 371.20
12, Irms-SigmaA-Total 42 4.7 56 6.1 6.6
13, |P-SigmaA-Total (W) 200 620 1340 2010/ 2750
14. | PF-SigmaA-Total 0.2089 0.4988 0.5134 0.5644 0.6439
15.  |S-SigmaA-Total (VA) 90 1240 2620 3550 4270
16. | Q-SigmaA-Total (VA) 950 1080 2250 2940 3290
17. | Controller efficiency (%) 73.26 86.35 9.79 92.46 93.57
18.  |Mppt efficiency (%) 99.12 99.43 99.62 99.57 99.57
19, O:erall system efficiency 72.26 85.86 90.44 92.06 - 93.17

Tested b}!_v% Approved
~ B. POOMANIKANDAN D.ANGURAJ

Engineer(Electrical testing)

83&84, AVARAMPALAYAM ROAD, K.R. PURAM P.0., COIMBATORE - 641 006. © : 91-0422 - 2560473

W :94875 80473 [E-Mail : sitarcinfo@sitarc.com,

Website : www.sitarc.com
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J.E(Electrical testing)
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TABLE 3 | CONVERTER EFFICIENCY AT MAXIMUM VOLTAGE (TESTED AT VOLTAGE AT 420 Voc)
' S.NO. LOAD % 10 25 50 75 100
20.  |Udc-1-Total 339.90 328.99 331.40 334.13 361.54
21.  |lde-1-Total 0.87 2.29 4.43 6.61 8.00
2. |P-1-Total 296 730 1466 2205 2889
23.  |FreqU-Total (Hz) 18.46 19.92 30.00 39.49 45.05
24.  |Uthd-2-Total - 1.83 129 1.27 1.25
25.  |lthd-2-Total - 2.73 2.18 1.22 1.01
26. | Uthd-3-Total - 2.04 1.37 1.39 1.46
27.  |ithd-3-Total 257 259 2.09 1.24
28. | Uthd-4-Total - 220 142 1.40 1.49
29, |ithd-4-Total e 2.30 165 182 1.79
Ta0.  |Urms-SigmaaTotal 153.79 143.23 250.43 341.19 387.56
3. Irms-SigmaA-Total 4.40 460 5.50 6.00 6.50
32, |P-SigmaA-Total (W) 230 620 1340 2030 2750
33.  |PF-SigmaA-Total 02006] 05480  0.54005 0.5685| 06254
34, |S-SigmaA-Total (VA) 1100 1140 2490 3570 4390
35.  |Q-SigmaA-Total (VA) 140 960 2080 2940 3440
36. Controller efficiency (%) 77.70 84.93 91.41 92.06 95.19
37. | Mppt efficiency (%) 99.10 99.18 99.19 99.47 99.52
38. Overall system efficiency 77.00 84.24 90.66 91.58 94.73
Testedby m N\ Approved
D Q’% 1 \g)
B. POOMANIKANDAN ( Silure &= D.ANGURAJ

Engineer(Electrical testing)

4 : 9487580473 E-Mail : sitarcinfo@sitarc.com,

Website : www.sitarc.com
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TABLE 4 CHAFF CUTTER OPERATION

S.NO. POWER % 25 | 30 40 50 75 | 100

1 Udc-1-Total 2933  3002| 290.5| 288.1| 3443| 38525
7. ldc-1-Total 2.50 205| 403 5.06 4.69 458
3 P-1-Total 734 887| 1170 1457|  1613| 1614
4 FreqU-Total (Hz) 3190  36.03| 4269 47.31| 5049 5050
5. Uthd-2-Total 238 228] 218 196 192 191
6. lthd-2-Total - 235 276| 244 242| 192 288
7 Uthd-3-Total ' 2.56 234| 224 2.00 1.95 1.95
8. Ithd-3-Total 2.54 2.99 2.50 2.86 214| 2869
0. Uthd-4-Total 269 234| 257 239| 238 238
10.  |Ithd-4-Total 273 238| 246 251| 229 2.73
11. | Urms-SigmaA-Total 1251.0 2831| 3376 3709| 4056| 4057
12, |Irms-SigmaA-Total 262 286 3.0 32 33 33
13 |P-SigmaA-Total (W) 60|  810| 1050 1340  1470| 1460
14.  |PF-SigmaA-Total . | o0s5802] 06463] o06327] 06313
15. |S-SigmaA-Total (VA) - | 1780 2080| 2230] 2320
16.  |Q-SigmaA-Total (VA) : | 1450 1630]  1820] 1820
17. | Controller efficiency (%) 8092|  9132| 8974| o197| o237] 9356
18.  |Speedin rpm | 596 693| 746 825 975 974
19. |TorqueinNm 7.862|  8861| 1003| 1072| 1201 1247
Tested by Approved by
.B. Fgc))rwANl (ANDAN D.ANGURAJ

_ J.E(Electrical testing) Engineer(Electrical testing)
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| TABLE 5 COMPRESSOR OPERATION
S.NO. POWER % 25 30 40 50 75 100
1. Udc-1-Total 3004| 2859| 2955 3008 3321 3467
2 Idc-1-Total- 246 305| 399 4.91 5.93 5.72
3. P-1-Total 1 730 870| 1177 1478| 1970 1984
4. FreqU-Total (Hz) _ 27.46 3034| 3662| 4232| 5048 5044

1s. Uthd-2-Total 1.85 200| 200 186| 176 176
6. Ithd-2-Total 222 280 247 285 249 2.31
7. Uthd-3-Total 1.88 2.03 1.98 159 173 177
8. lthd-3-Total 222 2.91 2.56 235 233 2.44
9 Uthd-4-Total 2.07 242| 232 202 218 2.18
10.  |ithd-4-Total 268 265|  2.80 268 233 2.82
11, |Urms-SigmaA-Total 2155 2372 2868  3201| 4040| 4039
12 |Irms-SigmaA-Total . © 28 © 3.4 33 35 38 38
13, | P-SigmaA-Total (W) 670 - 800| 1090 1300| 1800| 1830
14, |PF-SigmaA-Total | o0e6299] 06603] 06939| 06830 06887
15. | S-SigmaA-Total (VA) ; 1260| 1650 2000|  2640| 2660
16. | Q-SigmaA-Total (VA) . 990| 1260 1480 1930| 1970
17. Controller efficiency (%) 90.66 91.95 92 61 94.05 91.37 93.25
Tested by

-

B. POOMANIKANDAN
J.E(Electrical testing)

Engmeer(Eleotnca! testing)
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| TABLE 6 | ~ ATTA CHAKKI OPERATION
S.NO. POWER % 25 30 40 50 75 100
1, Udc-1-Total 2754| 2999| 2034| 2008 2025 3410
2 ldc-1-Total 2.57 296|  4.00 504  7.51 6.73
3 P-1-Total 708 sss| 1176| 1462 2109| 2208
4 FreqU-Total (Hz) 2483 2851 31.01 3561 4626  50.11
5 Uthd-2-Total 1.30 1.26 1.02 1.06 1.20 1.34
6 lthd-2-Total 2,64 288 240 203 273 1.96
7 Uthd-3-Total 1.64 126] 096 088 087 1.09
8 Ithd-3-Total 2.04 2.61 227 1.42 1.68 2.33
9. Uthd-4-Total 1,66 1.58 129 123]  146] 156
10, |ithd-4-Total 281 2.91 1.88 273 1.36 2.0
Tl Urms-SigmaA-Total 179.6 ' 207.2 2222 256.6 331.5 361.3
12, |ims-SigmaA-Total 30 32 3.8 40 47 45
113, |P-SigmaA-Total (W) 660 830 1100 1370|  2000| 2150
14, |PF-SigmaA-Total 07020| o07003] 07581| o07662| 07776] 0.7613
15. |S-SigmaA-Total (VA) 940 1160 1450 1790|  2680| 2820
16. | Q-SigmaA-Total (VA) 680 830 970 1170 1710 1850
17. Con_troller efficiency (%) . 93.22 93.47 I93.54 93.71 95.04 93.64
18. | Speedin rpm 441 528 562 654 851 937
19. Torque in Nm 10.19 11.38 14.06 15.48 18.27 17.83

Tested by .
D5 oS

B. POOMANIKANDAN
J.E(Electrical testing)

D.ANGURAJ
Engineer(Electrical testing)
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| TABLE7 | TORQUE OBSERVATION ON 3 HP MOTOR WITH DYNAMOMETER AS LOAD
|s.NO. POWER % 25 30 40 50 75 100
1. |Ude1-Total 2754 2903] 3035 300 2047 3408
2. lde-1-Total 257 302| 390 a92| 747 6.78
3. P-1-Total | 708 887| 1183 1477] 2204|2311
4 FreqU-4-Total (Hz) 2470| 2834 3101 3586 46.10|  50.26
5. Uthd-2-Total | 1.33 120 112 098] 122 1.37
8. lthd-2-Total 1.39 277| 285 289 1.0 173
7 Uthd-3-Total 151 126 099 105 107 1.0
8. lthd-3-Total 2.77 265| 288 213|133 1.92
9 Uthd-4-Total 166 157 137 130] 154 1.55
10. | lthd-4-Total 252 125 178 213 114 249
1. |Urms-SigmaA-Total 179.9| 2047 2240| 2578 3321| 3613
12 |Irms-SigmaA-Total 20 32 38 4.1 47 46
13. | P-SigmaA-Total (W) 650 800 1120 1390|  2080] 2180
14, |PF-SigmaA-Total | o7085| 07633] o07688| 07767| 0.7665
15. | S-SigmaA-Total (VA) 630 1130| 1460 1810|  2680| 2850
16. | Q-SigmaA-Total (VA) 690 830 970 1180  1720] 1860
17. | Controller efficiency (%) 9181|  90.19| 9467| 9411| 9437 9433
18.  |RPM o 439 525 567 657 851 934
19, |Torquein Nm 10.12 1141 1400 1550| 1826| 17.12

Tested by Approved py
T
B. POOMANIKANDAN D.ANGURAJ

J.E(Electrical testing) Engineer(EIectrical testing)
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TABLE8 | TORQUE OBSERVATION ON 3 HP MOTOR WITH DYNAMOMETER AS LOAD
'S.NO. LOAD % 25 50 75 100 125 150
1. Ude-1-Total '3629| 3575 3500|  339.4| 3225 3211
2. |ide-1-Total 196| - 344] 513 697| 872 8.75
3 P-1-Total N 710 1220] 1796 2365|  2813| 2829
4 FreqU-4-Total (Hz) 5045  5043| 50.44|  5043| 5044| 4618
5, Uthd-2-Total x 195| 169 135 1.6 1.72
6. lthd-2-Total - 160 288 2.11 1.08 1.38
7 Uthd-3-Total ; 20/ 150 110 o088 1.09
8. Ithd-3-Total | - 187| 245 287 220 2.03
9. Uthd-4-Total ' - 242| 202 155 133 1.84
10.  |ithd-4-Total ] 271 270 188 114 1.92
11.  |Urms-SigmaA-Total 3823|  3793| 3768|  3746| 3731| 3479
12 |irms-SigmaA-Total 17 24 36 45 5.3 6.2
43 | P-SigmaA-Total (W) 640 1130| 1680 2250|  2660| 2708
14, |PF-SigmaA-Total . © -| o7142| o07709] 07778] 07820
15. | S-SigmaA-Total (VA) | : | 23s0 2920|  3410| 3520
6. |Q-SigmaA-Total (VA) ] | 1670 1900] 2170 2010
17. | Controller efficiency (%) 9014|  9194| 9354 09514| o456| 9572
18.  |RPM 995 979 960 936| 918 881
19  |TorqueinNm 4509|  9.056| 1368 18.16| 2253 27.18
Tested by

B. POOMANIKANDAN
J.E(Electrical testing)

Approveg:/)by

D.ANGURAJ
Engineer(Electrical testing)
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OUTPUT WAVE OF USPC AT DIFFERENT
PHOTGRAPHS - 1 RADIATION / POWER
RADIATION 250 W/m? : . RADIATION 450 W/m?2

Approved by

£

Engineer(Electrical testing)

Tested by

D
B. Poommrq

J.E(Electrical testing)
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PHOTGRAPHS - 2 VISUAL INSPECTION OF USPC

NAME PLATE OF THE CONTROLLER

FRONT VIEW

ST W
2.0 HP 3ph. 5
10 Arng

- agoN

.....

AJASTHAN 302001 :

DATA STORAGE PROVISION

- End of the Report -

Tested by

Sy
B. POOMANIKANDAN
J.E(Electrical testing)

.ANGURAJ
Engineer(Electrical testing)
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