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M/s TATA MOTORS LTD




Case Study - |
M/s TATA MOTORS LTD

PQC-STATCON Installation in M/s TATA MOTORS LTD.

« PQC-STATCON commissioned successfully lin N1, N2 and N3
sub-stations each rated 0-600 to improve the power quality.

AL D HD
©ABB G
201 MmpmD

March 3, 2016 | Slide 3



Performance Chart
With & without instantaneous stepless compensator

= Transformer 1 = Transformer 2
S. | PowerQuaity | S. | Powerouaity | o wii DRPC Sysiem |
o Parameters Avg  Min  Max A  Mn  Max No. Parameters Ay Mn  Max  Ag  Min  Max

R 413.1  403.7 417.7 4154  409.3 419.4 R 409.6 399.1 414.2 423.0 418.1 428.3
1 Voltage Y 411.4 404.4 415.6  413.0 408.3 416.9 \Y Voltage Y 406.4 395.6 411.5 4215 415.9 427.1 \Y

B 4125 406.3 416.4 413.7 4105 419.3 B 407.7 401.4 411.3 421.3 417.0 426.6

R 596.0 280.0 1477.0 459.0 246.0 1400.0 R 775.0  429.0 1804.0  406.8 219.3 882.7
2 Load Current Y 583.0 281.0 1493.0 464.0 277.0 1019.0 A Load Current Y 918.0 408.0 2074.0 447.0 225.0 1193.0 A

B 496.1 262.2 905.0 455.0 2675 8194 B 792.0 433.0 1567.0 428.1 226.3 839.2
Active Power 3ph 2918 1814 553.9 299.7 186.4 590.7 kw Active Power 3ph 362.7 187.8 725.2 276.7 161.1 534.0 kW
n Reactive Power 3ph 2655 92.0 641.3 -35.2  -177.8 276.8 KkVAr Reactive Power 3ph 451.3 235.7 916.4 -25.6 -205.3 233.0 kVAr
Apparent Power 3ph 398.4 208.6 835.7 3294 188.8 751.4 kVA Apparent Power 3ph 585.0 302.0 1156.0 312.0 164.5 657.7 kVA
H Power factor 3ph 0.732 0.999 Avg. Power factor 3ph 0.621 0.999 Avg.

= Transformer 3 = Transformer 4

Sl. Power Quality - Without DRPC System With DRPC System i Without DRPC System With DRPC System
nit
N Parameters Avg Min Max  Avg Min Max Avg Min Max Avg Min Max
R 417.3 410.0 4229 4258 4181 430.6 R 401.0 391.6 407.1 400.3 398.1 402.4
1 Voltage Y 4158 407.4 420.8 4224 4170 426.7 \% Voltage Y 399.4  390.1 404.7 398.4 395.9  400.5 \
B 4149 408.0 4199 423.0 4182 4271 B 399.3 389.6 404.8 398.4 396.2 400.5
R 1152 26.6 238.7 839 19.1 2223 R 497.0 164.0 1133.0 343.0 165.6  716.2
2 Load Current Y 95.5 26.6 279.4 88.0 36.2 207.2 A Load Current Y 497.0 157.0 1115.0 348.1 158.0 724.4 A
B 105.1 315 2203 80.0 294 1708 B 468.0 148.0 1111.0 345.0 152.1  688.3
Active Power 3ph 43.7 16.9 104.3 47.4 18.4 100.7 kW Active Power 3ph 248.5 107.8 501.4 2221 106.9 437.6 kW
- Reactive Power 3ph 61.2 17.0 133.0 -11.8 -66.7 73.4  kVAr Reactive Power 3ph 223.3 -41.4 549.7 -42.9 -160.4 82.6  kVAr
Apparent Power 3ph 75.8 24.2 170.0 61.6 20.7 128.4 kVA Apparent Power 3ph 337.4 116.2 729.6 238.7 1119 468.9 kVA
H Power factor 3ph 0.576 0.999 Avg. Power factor 3ph 0.737 0.995 Avg.
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Case Study — I: REACTIVE POWER

Without RTPFC — Reactive Power (KVAr) Vs Time
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Case Study — I: POWER FACTOR
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Without RTPFC — Power Factor Vs Time
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Without RTPFC System — Reactive Power (kVVAr) Vs Time

Case Study — I: REACTIVE POWER
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Case Study — I: POWER FACTOR

Without RTPFC — Power Factor Vs Time
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Case Study — I: REACTIVE POWER

Without RTPFC — Reactive Power (kKVAr) Vs Time
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Case Study — I: POWER FACTOR

VWithout RTPFC — Power Factor Vs Time
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PQC STATCON

Case Study — |l
M/s Denso Kirloskar




Case Study - |l

Figure 15: Typical Loads — M/s Denso Kirloskar

Feeder factory, radiators/spare parts for Toyota cars all over the world

Welding, furnace and oven loads

Power cuts are very normal during the peak hours of operation

Equipped with 4.5MVA captive plant, along with the EB line

DGs running at, as low as 0.4 pf.
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Case Study — |l

Simplified SLD
500k¥A [/ 415Y - DG - 9 Nos.
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433V ay
[ 4]
MLTP - 1 MLTP - 2
PP1, PP1A, PP3, PP4..... and other Aux. loads NB Furnace, Degreasing chamber, Heating and

Cooling Chamber.....and other Aux. Loads

Figure 16: Typical SLD — M/s Denso Kirloskar
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Case Study — |l

= Mostly running on DGs

- DGs operating at very low pf

= DGs tripping due to unbalance

- Flicker due to the welding loads, dynamic reactive power
- Low PF - Electricity Bill
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Case Study — |l

- The plant operates at unity PF on utility supply, 0.85PF
on generator supply as per configuration.

- During power failure, the generators could take up more
welding .

- Flickering of lllumination lamps reduced substantially

- 5 generators could feed the whole plant, instead of 9
generators, lower fuel consumption
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PQC-STATCON

Case Study — Il
Power Quality for the

Indian Railway Network




Case Study - Ill (TSS, Indian Railways)

TSSVskVv

TSS vs Supply Voltage

Figure 17 : Typical Railway PF and Voltage pattern

TSS vs Power Factor (PF)

= Low power factor, < 0.8 Lag

= Large supply voltage fluctuations, 20kV — 28kV

- High penalty, due to poor power factor
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Case Study — Il
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Figure 18: Typical Railway Voltage and Current THD

- Unacceptable voltage THDV > 10% & Current THDI > 30%

- Typically Dynamic Reactive Power varies > 0-10 MVAr
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Case Study — Il
4.8 MVAr Compensator System

a7 | WIEWW 2

Figure 19: Typical Railway TSS Scheme ( STATCON + MV Capacitor Bank )
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Case Study - Ill (TSS, Indian Railways)

© ABB Group Figure 20 : Typical Railway STATCON + MV Capacitor Bank Installation
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Case Study — Il

- PF more than 0.95 to Unity as per the Tender requirement.
- Railways get rebate from electricity boards, for high PF

- Improved voltage profile

- Lower current and voltage THD

- Longer lifetime of equipment and less maintenance

- So far 18 Indian traction substation uses ABB STATCON
solutions
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PQC-STATCON

Case Study — IV
FIAT India Automobiles Ltd




Case Study - IV
M/s FIAT India Automobiles

- M/s FIAT, Pune manufactures ‘Punto’ and ‘Linea’ cars
- ABB provided PQC STATCON solutions for the welding plant.

-« PQC STATCON commissioned successfully 1200kVAr for 2.5
MVA and 600kVAr Transformer .
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Case Study

Source PF of 2.5 MVA transformer (PQC Off)
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Other installations of PQC-STATCON !
M/s JSW SALEM (+/- 5000 kvar)

- Mixed Mill loads with EAF.

- Penalty due to low PF

- PF improved from 0.8 to unity in import mode.
- Avoid penalty.




Other installations of PQC-STATCON !
M/s KALYANI CARPENTER (0-9000 kvar)

80% load is EAF.

Target PF = 0.98

PF imporved from 0.92 0.99

PF rebate close to 50 lacs / month.




MAJOR CLIENTS OF PQC STATCON - AUTOMOBILE
SECTOR
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MAJOR CLIENTS OF PO STATCON — STEEL SECTOR
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MAJOR CLIENTS OF PQC STATCON — STEEL SECTOR
& Many More ©

SIEMENS
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Applications of PQC — STATCON

- Railway/ Traction Sub
Stations

= Arc Furnaces

- Automotive / Welding Plant

N - Steel Plants / Rolling Mills

FUR@E&S = Airports / Shipyards / Ships
B - Off-shore Drilling TRACTION SUB-STATIONS

- Process Industries

= SKky lifts / Compressor loads

- Pulp & Paper Industries

- Chemical Plants

- Hydro Plants

- Cement Factories

- Water treatment Plants

= Wind Mills

WELDING LOADS
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Power and productivity “ .! .l
for a better world™ ’ ‘ l' l.




