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CESC 132 kV Network upto 33kV. Final case with 80% motor load

Electrical Transient A nalyzer P rogram  

E T A P Pow erStation  

Load F low  A nalysis

Loading Category: Design 

Load Diversity Faclor: None

Number of Huses:
Swing Generalor Load

45

Total

53

Number of Branches:
XFMR2 XFMR3 Reactor Line/Cable Impedance TiePD Tolal 

38 0 0 38 0 3 79

Melliod of Solulion: Newton-Raphson Melhod

Maximum No. oflteration; 5

Precision of Solulion: 0.000010

Syslem Frequency: 50.00

Unit System: Metric

Project Filename: cescl32ks

Oulput Filename: C:\ETAP404\PowerSlalion\cescl32kv_Rl\Untillcd.lfl



Projccl: 

Local ion: 

Conlract: 

Engineer: 

Filename:

CESC LossSludy Report(2004-05)

Kolkota, W esl Bengal

2004ER26

M.S.Bhalla

cescl32ks

E T A P Pow erStation  

4.0.4C

Study Case: LF

Page: 2

Date: 26-09-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

CESC 132 kV Network upto 33kV. Final case with 80% motor load

BUS Input Data

Bus
ID Type kV % M ag. Aug.

1 Howrah WB Swing 132.000 98.0 0.0

2 B oll Load 132.000 102.0 0.0

3 BOT3 Load 132.000 102.0 0.0

4SRS Load 132.000 102.1 0.0

5M AJ Load 132.000 102.3 0.1

6BBDB Load 132.000 102.3 0.1

7BBDA Load 132.000 102.3 0.1

STAR Load 132.000 102.4 0.1

9CHAK Load 132.000 102.5 0.2

I0BBG Load 132.000 103.8 1.5

11JAD Load 132.000 102.1 0.0

12iiPRSB Load 132.000 100.0 0.0

12iPRSB Load 132.000 100.0 0.0

I2PRSB Load 132.000 102.3 0.1

13iPRSA Load 132.000 100.0 0.0

14PJ.N Load 132.000 102.1 0.0

15 KRSWB Swing 132.000 100.0 0.0

16KRSI Load 132.000 100.0 0.0

!6KRSi Load 132.000 100.0 0.0

I7K RS2 Load 132000 100.0 0.0

ITKRSi Load 132.000 100.0 0.0

18KRS3 Load 132.000 102.1 0.0

ISKRSi Load 132.000 102.1 0.0

1 SEC AL Load 132.000 102.3 0.2

20BTRDA Load 132.000 1013 0.3

22NCGS Load 132.000 102.3 0.4

23TRSA Load 132.000 99.9 0.0

24TRSB Load 132.000 102.3 1.0

25T1TWB Swing 131000 100.0 0.0

26LILWB Swing 132.000 101.0 0.0

27BRS1 Load 132.000 99.9 0.0

28BRS2 Load 132.000 99.9 0.0

29BRS3 Load 132.000 99.9 0.0

3IBot3 Load 33.000 94.6 -6.4

32SRSA Load 33.000 97.6 4.2

33SRSB Load 33.000 97.5 -4.4

34MAJ Load 33.000 98.7 -4.5

35BBD Load 33.000 98.9 -3.2

Generator M otor Load Static Load M var Limits
MW Mvar MW M var MW Mvar Max. Min.

32.300 20.018 8.075 5.004

71.912 36.842 17.978 9.210

60.480 29.292 15.120 7.323

68.208 44.058 17.052 11.015

46.280 23.710 11.570 5.927
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Dus Initial Voltage G e n e r a t o r M otor Load Static Load M var Limits

ID Type kV % Mag. Ang. M W  M var MW M var 'M W Mvar Max. Min.

36JAD Load 33.000 95.0 -7.6 65.318 42.192 16.330 -9.452

37PLN Load 33.000 98.2 -3.1 43.411 28.041 10.853 7.010

38PRSC Load 33.000 97.0 -4.7 20.606 10.078 5.202 2.519

40PRSA Load 33.000 94.8 0.1 30.272 16.339 7.568 -10.915

4IK RSA Load 33.000 94.9 -6.7 71.136 34.453 17.784 -6.387

42KRSB Load 33.000 98.3 -3.2 22.440 13.907 5.610 3.477

43ECAL Load 33.000 100.0 -3.8 36.120 21.432 9.030 -9.642

45TKSA Load 33.000 95.6 -3.6 _ 15.136 8.981 3.784 2.245

47TRSC Load 33.000 100.0 14.2 129.584 59,040 32.396 14.760

48BRS Load 33.000 97.2 -4.0 49.698 25.461 12.424 -8.635

520 2 Gen. 11.000 102.2 9.2 124.000 0.000 80.000 35.000

5-1G4 Gen. 16.000 105.0 6.6 476.000 0.000 260.000 70.000

56G10 Gen. 11.000 100.0 24.3 215.000 0.000 110.000 60.000

B i l l Gen. 33.000 100.0 -4.4 91.000 0.000 143.197 73.362 35.799 ■ 1.659 50.000 20.000

BTRD-B Load 132.000 100.0 0.0

Tola! N unm berof Buses: 53 906.000 0.000 906.301 487.205 226.575 21.801
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L IN E /C A B L E  Input Data

Linc/Cablc

ID Library Size LengUi(m) #/Phase T  C'C) R X Y
Lc36 13357.0 1 75 0.087000 0.139000 0.0000400
LnC Ii 851.0 I 75 0.056800 0.130000 0.0000565
LnC2i 1075.0 1 75 0.174000 0.105000 0.0000850
LnC3i 707.0 1 75 0.174000 0.105000 0.0000850
LnOfi 2337.0 I 75 0.174000 0.105000 0.0000850
LnC5 2454.0 1 75 0.174000 0.105000 0.0000850
LnC6 2913.0 1 75 0.174000 0.105000 0.0000850
LnC7 6422.0 1 75 0.087000 0.139000 0.0000400
LnC8 6243.0 J 75 0.087000 0.139000 0.0000400
LnC9 5586.0 1 75 0.056800 0.130000 0.0000565
LnCIO 7427.0 1 15 0.087000 0.139000 0.0000400
L n C l l 857.0 1 75 0.568000 0.130000 0.0000565
LnC13i 10538.0 1 75 0.056800 0.130000 0.0000565
LnC14i 7709.0 1 75 0.244300 0.138000 0.0000884
UiC15i 7665.0 1 75 0.244300 0.138000 0.0000884
LnC16i 4460.0 1 75 0.174000 0.105000 0.0000850
LnCI7i 4437.0 1 75 0.174000 0.105000 0.0000850
LnCIBi 4385.0 1 75 0.174000 0.105000 0.0000850
LnC23 6124.0 1 75 0.056800 0.130000 0.0000565
LnC24 1

6045.0 1 75 0.056800 0.130000 0.0000565
LnC25 5425.0 I 75 0.056800 0.130000 0 0000565
LnC26 5358.0 1 75 0.056800 0.130000 0.0000565
LnC27 10908.0 1 75 0.056800 0.130000 0.0000565
LnC28 10381.0 1 75 0.056800 0.130000 0.0000565
LnC29 1355.0 1 75 0.056800 0.130000 0.0000565
LnC30' 1370.0 1 75 0.056800 0.130000 0.0000565
LnC3l - 6565.0 1 75 0.056800 0.105000 0.0000565
LnC32 9260.0 1 75 0.232100 0.097800 0.0000852
LnC34 9621.0 1 75 0.056800 0.130000 0.0000565
LnC35 1522.0 1 75 0.103300 0.216700 0.0000911
line43 572.0 1 75 0.244300 0.138000 0.0000884
LnC37i 20.0 I 75 0.074900 0.399300 0.0000008
LnT19i 20923.0 1 75 0.087000 0.393800 0.0000031
LnT20i 20913.0 1 75 0.087000 0.393800 0.0000031
LnT21i 18653.0 1 75 0.087000 0.393800 0.0000031
LnT22i 18653.0 1 75 0.087000 0.393800 0.0000031
LnT38i 20.0 1 75 0.074900 0.399300 0.0000008
LnT39i 20.0 1 75 0.074900 0.399300 0.0000008
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Line /  Cable resistances are listed al Hie specified temperatures.



6

Projecl: CESC LossSludy Repod(2004-05)
Location: Kolkola, Wes I Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: cescl32ks

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 6

Date: 26-09-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

CESC 132 kV Network upto 33kV. Final case with 80% motor load

2-W INDING TRANSFO RM ER Inmil n a fa

Transform er Hating Z Variation %  Tap Setting Adjusted Phase Shift
ID MVA Prim. kV Sec. kV % Z JWR + 5% -5% % Tol. Prim. Sec. Type Angle

0.0
T 1 50.000 132.000 33.000 16.600 33.5 10.00 •10.00 0 -5.000 0 14.9400 Sid Pos. Seq.
T 2 55.000 132.000 33.000 11.500 23.4 10.00 -10.00 0 -3.500 0 10.6950 Sid Pos. Seq. 0.0
T3i 55.000 132.000 33.000 11.500 23.0 10.00 -10.00 1 0 ■3.000 0 10.8100 Sid Pos. Seq. 0.0
T4i 55.000 132.000 33.000 11.500 23.4 10.00 -10.00 0 -4.500 0 10.4650 Sid Pos. Seq. 0 0
T5i 85.000 11.000 33.000 11.760 39.3 5.00 ■5.00 0 -2.500 0 11.4660 Sid Pos. Seq. o.o
T6i 85.000 11.000 33.000 11.760 39.3 5.00 -5.00 0 -2.500 0 11.4660 Sid.Pos. Seq. 0.0
T7i 50.000 132.000 33.000 16.600 13.8 10.00 ■10.00 0 0 0 16.6000 Sid Pos. Seq. 0.0
T9i 50.000 132000 33.000 16.600 13.8 10.00 -10.00 0 0 0 16.6000 Sid Pos. Seq. 0 0
TI01 75.000 132.000 33.000 15.160 33.1 10.00 ■10.00 0 -10.500 0 11.9764 Sld Pos. Seq. 0.0
Tl li 55.000 132.000 33.000 12.040 24.1 10.00 -10.00 0 ■10.500 0 .9.5116 Sid Pos. Seq 0 0
T12i 69.000 132.000 33 000 14.090 35.3 10.00 -10.00 0 ■2.000 0 13.5264 Sid Pos. Seq. 0.0
T13i 68.000 132.000 33.000 14.000 23.3 10.00 -10.00 0 -2.000 0 13.4400 Sid Pos. Seq. 0.0
TI6i 50.000 132.000 33.000 15.360 33.3 10.00 ■ 10.00 0 ■2.500 0 14.5920 Sid Pos. Seq. 0.0
T17i 50.000 132.000 33.000 16.600 29.6 1000 -10.00 0 -2.500 0 15.7700 Sid Pos. Seq. 0.0
T18i 75.000 132.000 33.000 15.500 33.9 10.00 -10.00 0 -2.500 0 14.7250 Sid Pos. Seq. 0.0
T19i 75.000 132.000 33.000 15.160 32.0 10.00 ■10.00 0 -2.500 0 14 4020 Sid Pos. Seq. 0.0
T20i 50.000 132.000 33.000 16.600 13.8 10.00 -10.00 0 -8.000 0 13.9440 Sid Pos. Seq. 0 0
T21i 50.000 132.000 33.000 16.600 29.2 10.00 -10.00 0 -2000 0 15.9360 Sid Pos. Seq. 0.0
T22i 50.000 132.000 33.000 16.600 33.5 10.00 ■ 10.00 0 ■iOOO 0 15.9360 Sid Pos. Seq. 0.0
T23i 75.000 132.000 33.000 15.160 50.7 10.00 -10.00 0 -1.500 0 14.7052 Sid Pos. Seq. 0.0
T24i 50,000 132.000 33.000 16.600 13.8 10.00 -10.00 0 ■1.500 0 16.1020 Sid Pos. Seq. 0.0
T25i 75.000 132.000 33.000 15.160 50.7 10.00 -10.00 0 -2.000 0 14.5536 Sid Pos. Seq. 0.0
T26i 50.000 132.000 33.000 15.900 28.4 10.00 -10.00 0 -8.000 0 13.3560 Sid Pos. Seq 0.0
T27i 50.000 132.000 33.000 15.900 34.5 10.00 -10.00 0 ■8.000 0 13.3560 Sid Pos. Seq. 0.0
■nsi 50.000 132.000 33,000 16.600 33.5 10.00 -10.00 0 -1.000 0 16.2680 Sid Pos. Seq 0.0
T29i 50.000 132.000 33.000 15.900 32.8 10.00 ■10.00 0 ■1,000 0 15.5820 Sid Pos. Seq. 0.0
T30i 50.000 132.000 33.000 15.900 32.8 10.00 -10.00 0 -1.000 0 15.5820 Sid Pos. Seq 0.0
T31i 50.000 132.000 33.000 16.600 33.5 10.00 -10.00 0 -2.000 0 15.9360 Sid Pos. Seq. 0.0
T32i 50.000 33.000 132.000 16.600 28.3 10.00 -10.00 0 3.000 0 17.5960 Sid Pos. Seq 0.0
T33i 75.000 33.000 132.000 15.500 33.9 10.00 -10.00 0 3.000 0 16.4300 Sid Pos. Seq. 0.0
T34i 50.000 33.000 132.000 9.000 34.3 10.00 ■5.00 0 3.000 2.500 9.9900 Std Pos. Seq. 0.0
T35i 70.000 11.000 33.000 14.400 36.0 5.00 -5.00 0 -2 000 0 14.1120 Sid Pos. Seq. 0.0
T36 315.000 16.000 132.000 13.500 50.0 5.00 ■5.00 0 -0.500 0 13.4325 Std Pos. Seq. 0.0
T37i 70000 11.000 33.000 14.400 3 6 0 5.00 -5 0 0 0 -2.000 0 14.1120 Sid Pos. Seq 0.0
T38i 70.000 11.000 33.000 14.400 36.0 5.00 -5.00 0 -2.000 0 14.1120 Sid Pos. Seq. 0.0
-TSi 50.000 132.000 33.000 16.600 13.8 10.00 -10.00 0 0 0 16.6000 Sid Pos. Seq. 0.0
Ti 14 315.000 16.000 132.000 13.500 50.0 5.00 -5.00 0 ■0.500 0 13.4325 Sid Pos. Seq. 0.0
Ti36 70.000 11.000 33.000 14.400 36.0 5.00 •5.00 0 -2.000 0 14.1120 Sid Pos. Seq. 0 0
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Transform er Rating ______ Variation___________ % Tap Selling Adjusted Phase Shift

ID M VA Prim. kV Sec. kV % Z  X/R + 5 %  - 5% % Tol. Prim- Sec. %  Z  Type Angle
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CESC 132 kV Network upto 33kV, Final case with 80% molor load

BR A N C H  CO NNECTIO NS

T 1 2W X FM R. 3B O T3

T 2 2W X FM R 4SRS

T3i 2W X FM R 4SRS

T4i 2W X FM R 4SRS

T5i 2W X FM R 52G 2

T6i 2W X FM R 52G2

T7i 2W  XFMR 27BRS1

T9i 2W XFMR 29BRS3

TIOi 2W X FM R 5MAJ

T i l l 2W X FM R 5MAJ

T12i 2W X FM R 6BBDB

T13i 2W X FM R 7BBDA

TI6i 2W X FM R 1IJAD

TI7i 2W X FM R I1JAD

TI8i 2W XFMR 14PLN

T 19a 2W X FM R 14PLN

T20i 2W XFMR 12PRSB

T21i 2W X FM R 12iiPRSB

T22i 2W X FM R 13iPRSA

T23i 2W XFMR 16KRSI

T24i 2W XFMR I7KRS2

T25i 2W X FM R I8KRS3

T26i 2W X FM R 19ECAL

T27i 2W X FM R 19ECAL

T28i 2W X FM R 24TRSB

T29i 2W XFMR 24TRSB

T30i 2W X FM R 24TRSB

T31i 2W XFMR 23TRSA

T32i 2W X FM R B i l l

T33i 2W X FM R B i l l

T34i 2W XFMR B i l l

T35i 2W XFMR 56G10

T36 2W XFMR 54G4

T37i 2W XFMR 56G10

T38i 2W  XFMR 56G10

-T8i 2W XFMR 28BRS2

Ti 14 2W XFMR 54G4

TI36 2W X FM R 56G10

1x36 Cable 24TRSB

LnCli Cable IH owrah WB

%  Impedancc, Pos. Seq., 100 MVAb 

X Z Y

31Bol3

32SRSA

33SRSB

33SRSB

32SRSA

32SRSA

48BRS

48BRS

34MAJ

34MAJ

35BBD

35BBD

36JAD

36JAD

37PLN

37PLN

38PRSC

40PRSA

40PRSA

41KRSA

41KRSA

42KRSB

43ECAL

43ECAL

47TRSC

47TRSC

47TRSC

45TRSA

22NCGS

22NCGS

22NCOS

47TRSC

10BBG

47TRSC

47TRSC

48BRS

I0BBG

47TRSC

22NCGS

2 Boll

CKT/Branch____________ Connected B us ID

1D_____________________ Type From Bus To Bus R

0.710.71 23 89 23.90

0.71 16.71 16,72

0.75 17.28 17.30

0.67 15.59 15.60

0.32 12.48 12.49

0.32 12.48 12.49

2.39 33.11 33.20 

2-39 33.11 33.20 

0.56 18.71 18.72 

0.84 20.26 20 .28 '

0.51 18.03 18.04

0.78 18.17 18.18

0.79 26.25 26.27

0.96 28.37 28.39

0.52 17.66 17.67

0.54 17.27 17.28

2.39 33.11 33.20

1.00 29.31 29.32 

0.88 29.31 29.32 

0.36 18.43 18.43 

2.18 30.19 30.27 

0.35 17.85 17.85 

1.12 31.78 31.80 

0.92 31.79 31.80 

0.93 31.22 31.23 

0.91 29.90 29.92 

0.91 29.90 29.92 

0.88 29.31 29.32

1.39 39.39 39.42 

0.72 24.52 2454  

0.67 22.87 22.88 

0.53 18.95 18.96 

0 08 4.20 4 20 

0.53 18.95 18.96 

0.53 18.95 18.96

2.39 33.11 33.20 

0.08 4.20 4.20 

0.53 18.95 18.96

0.67 1.07 1.26 9.3092947

0.03 0.06 0.07 0.8377721
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C K T /D n m c h C o n n c c tc d  D u s  ID %  I m p e d  a n c e , P o s . Seq., 100 MVAb

ID Type From Bus To Bus R ' X Z Y

LnC2i Cable I Howrah WB 3B O T3 0.11 0.06 0.13 1.5921180

LnC3i Cable IHowraJi WB 3B O T3 0.07 0.04 o.oa 1.0470953

LnCJI Cable 2  Boll 4SRS 0.23 0.14 0.27 3.4611905

LnC5 Cable 3BO T3 4SRS 0.25 0.15 0.29 3.6344721

LnC6 Cable 1 Howrah WB 4SRS 0.29 0.18 0 3 4 4.3142695

U C 7 Cable 4SRS 5MAJ 0.32 0.51 0.60 4.4758768

LnC8 Cable 4SRS 5MAJ 0.31 0.50 0.59 4.3511209

LjiC9 Cable 5M AJ L1JAD 0.18 0.42 0.45 5.4991713

LnCJO Cable 5M AJ I4PLN 0.37 0.59 0.70 5.1763220

LnC II Cable 5M AJ STAR 0.28 00 6 0.29 0.8436788

LnC13i Cable 11JAD I8KRS3 0.34 0.79 0.86 10.3741980

LnCU i Cable I2MPRSB 15 KRSWB 1.03 0.61 1.24 11.8740301

LnCI5i Cable 13tPRSA 15 KRSWB 1.07 0.61 1.23 1.1.8062582

I.JiCI6i Cable 2GLILWB 27BRSI 0.45 0.27 0.52 6.6054382

LnC17i Cable 26L1LWB 2SBRS2 0.44 0.27 0.52 6.5713744

LnClSi Cable 26LILWB 29BRS3 0.44 0.26 0.51 6.4943604

LnC23 Cable 5MAJ 9CHAK 0.20 0.46 0.50 6.0288086

Ij iC24 Cable 5MAJ 9CHAK 0.20 0.45 0.49 5.9510365

DiC25 Cable STAR 9CHAK 0.18 0.40 0.44 5.3406739

LiiC26 Cable 8TAR 9CHAK 0.17 0.40 0.44 5.2747154

LnC27 Cable STAR 12PRSB 0.36 0.SL 0.39 10.7384462

LnC28 Cable STAR 6BBDB 0.34 0.77 0.85 10.2196379

LnC29 Cable . 6BBDB 12PRSB 0.04 0.10 0.11 1.3339379

I j i C 3 0 Cable 7BBDA 12PRSB 0.04 0.10 0.11 1.3487047

LnC3l Cable 12PRSB 19ECAL 0.21 0.40 0.45 6.4629536

LnC32 Cable BTRD-B 12iPRSB 1.23 0.52 1.34 13.7467003

LnC34 Cable 20BTRDA 19ECAL 0.31 0.72 0.78 9.4714518

UiC35 Cable 22NCGS 20BTRDA 0.09 0.19 021 2.4159110

SPST8 Tie Switch 15 KRSWB L7KRS!

SPST 9' Tie Switch 15 KRSWB L6KRS1

SPST34 Tie Switch I2PRSB 121PRSB

Iine43 Line 25T1TWB 23TRSA 0.03 0.05 0.09 0.8810410

IjiC37i Line ISKRSi 18KRS3 o.oo 0.00 0.00 0.0002788

LuT19i Line I0BBG 9CHAK 1.04 4.73 4.84 1.1301433

LnT20i Une 10BBG 9CHAK 1.04 4.73 4 8 4 1.1296031

LnT21i Line 10BBG 9CHAK 0.93 4.22 4.32 1.0075306

LnT22i Line 10BBG 9CHAK 0.93 4.22 4.32 1.0075306

LnT38i Une 17KRSE 17KRS2 0.00 0 0 0 o.oo 0.0002788

l.nT39i Line 16KRSi 16KRS1 0.00 0.00 0.00 0.0002788
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CESC 132 kV Network uplo 33kV. Final case with 80% moior load

LOAD FLOYV R E PO B T

D us Voltage Generation Motor L o a d Static Load Load Flow XFMlt
\d kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW iVtvrir Amp %PF % Tap

* IHowTiih WB 132.000 98.000 0 0 29.00 67.28 0 0 0 0 2 flotl ’3.13 14.20 64 -21.5

3BOT3 13.27 15 20 90 G5.7

3BOT3 20.17 23.78 139 64.7

4SRS -1.31 J4.10 63 -9.3
2 Bo(l 132.000 97.991 0 0 0 0 0 0 0 0 1 Howrah WB 3.13 -15.00 68 -20.4

4SRS -3.13 15.00 68 -20.4
3 DOT3 132.000 97.975 0.0 0 0 0 0 0 0 1 Howrah WB -13.26 -16,73 95 62.1

1 Howrah WB -20.10 -24.78 142 63.1
4SRS -7.37 10.45 57 -57.6

3lRot3 40.79 31.06 228 79.6 -10.000
4SR5 132.000 97.975 0.0 0 0 0 0 0 0 '2 Boil 3.1 J -18.32 82 -169

3 BOT3 7 37 -13.94 70 -46.8

1 Howrah WB 1.32 -1824 81 -7.2
5MAJ -27.75 -0.11 123 too.o

5MAJ -2S.54 o.ot 127 100.0

32SRSA -32.12 7.22 146 -97.6 -7,000
33SRSB 35.89 10.33 166 96.1 -6.000

33SR5B 40.70 33.05 234 77.6 -9.000
SMAJ 132000 98.055 0.1 0 0 0 0 0 0 4SRS 27.77 -4.]5 125 -98.9

45 RS 28.57 -4.I5 128 -99.0

IIJAD 109.16 49.91 535 90.9

14PLN 5-1.39 34.13 286 84.7

8TAR ■67.80 -17.34 312 96.9

9CHAK -117.14 -61.29 589 88 6

9CHAK -118.67 -62.02 597 88.6

34MAJ 43.35 33.98 245 73.7 ’2.500

34MAJ 40,38 30.92 226 79.4 ■2.500
6BBDB 132.000 97.799 -0.2 0 0 0 0 0 0 STAR -80.39 -27.73 380 94,5

I2PRSB 51.34 10.50 234 98 0

35BBD 29.05 17,23 151 86.0 -4.000
7BBDA 132.000 97.735 -0.3 0 0 0 0 0 0 I2PRSB -28.64 -16.30 147 86.9

35BBD 28.64 16,30 147 86.9 -4.000
STAR 132.000 98.259 0.1 0 0 0 0 0 0 5MAI 67.95 16.55 311 97 2

9CHAK -115.14 -26.64 526 97.4

9CHAK -116.58 ' -26.91 532 97.4

12PRSB 83,14 18.52 379 97.6
6DDDB 80.G3 18.48 368 97 5

9C11AK 132.000 98.567 0.4 0 0 0 0 0 0 5MAJ 117.50 5G-28 578 90.2

5MAJ 119.03 57.09 585 90.2

STAR 115.39 22.05 521 98.2
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D us Voltage Generation Motor Load Static Load Load Flow X F M R

ID kV ®Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

STAR 116.84 2Z39 527 98.2

10BBG -110.45 -37.24 517 94,8

10BBG -110.51 -37.26 517 94.8

iOBDG -123.90 -41.65 580 94.8

10BDG -123.90 -41.65 580 94.8

I0BBG 132.000 101.617 3.1 0 o 0 0 0 0 9CHAK L1I.9L 42.71 515 93.4

9CHAK 111.97 42.73 515 93.4

9CHAK 125.53 48.04 578 93.4

9CHAK 125.53 48.04 578 93.4

54G4 -237.47 ■90.75 1094 93.4

54G4 -237.47 -90,75 1094 93.4

JIJAD 132.000 97.630 -0.1 0  0 0 0 0 0 5MAJ -108.88 -54.54 545 89.4

I8KRS3 27.90 9.53 132 94.6

36JAD 42.02 23.45 215 87.3 -5000

36JAD 38.96 21.55 199 87.5 -5.000

l2iiPRSB 132.000 99.807 -0.1 0 0 0 0 0 0 15KRSW B -19.18 -3.42 85 98 4

40PRSA 19.18 3.42 85 98.4 -4.000

l2ipRSQ 132000 97.764 -0.2 0 0 0 ■ 0 0 0 QTRD-B 0.01 -13.14 58 0.0

12PRSB -0.01 13.14 53 0.0

12PRSQ 132.000 97.764 ■0.2 0 o 0 0 0 0 STAR -82.86 -28.21 391 94.7

6BBDB -51.32 *11.74 235 97.5

7BBDA 28.65 15.02 144 8 8 6

19ECAL 80.07 22.79 372 96.2

38PRSC 25.46 15.28 132 85.7

I2IPRSB 0.01 -13.14 58 0 0

1 3iPRSA 132.000 99.808 -0.1 0 0 0 0 0 0 15KRSW B -19.17 -3.50 85 93.4

4QPRSA 19.17 3.50 85 98.4 *4.000

132000 97.623 0.0 0 0 0 0 0 0 5MAJ -54.22 -38.82 298 81.3

37PLN 26 79 19,22 147 81.3 -5.000

37PLN 27.43 19.60 151 81.4 - -5.000

1 15 KKSWH 132.000 100 000 0.0 127.34 21.99 0 0 0 0 12UPRSB 19.22 -8.41 91 -91.6

13iPRSA 19.22 -8.26 91 -91.9

17KRSi 34.11 13.53 160 93.0

I6KKS1 54.79 25.13 263 90.9

IfiKRSl 132.000 99.998 0.0 0 0 0 0 0 0 I6KKS] -54.78 -25.13 263 90.9

41KRSA 54.78 25.13 263 90.9 *3.000

LGKRSi 132 000 100.000 0 0 0 0 0 0 0 0 16KKSI 54.79 25.13 263 90.9

I5KRSW B -54.79 -25.13 263 90.9

I7KRS2 132.000 99.599 0.0 0 o 0 0 0 0 17KRSi -34.11 *13.53 160 93.0

41KRSA 34.11 13.53 160 93.0 -3.000

17KRS1 132.000 100.000 0.0 0 0 0 0 0 0 17KRS2 34.11 13 53 160 93.0

15 KRSWB -34.11 -13.53 L60 93.0
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Location: Kolkola, West Bengal 4.0.4C Dale: 26-09-2005
Conlracl: 2004ER26 SN: TATAENERGY
Engineer: M.S.Bhalla

Sludy Case: LF Revision: Base
Filename. cesc!32ks Conlig.: Normal

CESC 132 kV Nelwork uplo 33kV. Final case wilh 80% molor load

B us Voltage Generation Motor Load Static Load Load Flow X T M R
ID kV %Mug. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Anqi %V¥ »  Tup

18KRS3 L 32.000 97.415 -0.2 0 0 0 0 0 0 1 HAD *27.86 -1932 152 82.2

lfiKRSi 0.00 0.00 0 0 0

42KRSB 27.86 19.32 152 82.2 ■4.000
ISKRSi J 32.000 97.415 -0.2 0 0 0 0 0 0 18KRS3

19ECAL 132.000 97.434 -0.4 0 0 0 0 0 0 12PRSB -79.91 -28.66 380 94.1

20BTRDA 35.55 12.15 168 94.6

43ECAL 22.21 8.19 106 93.8

43ECAL 22.15 8.32 106 93.6
20BTRDA 132.000 97.248 -0.5 0 0 0 0 0 0 I9ECAL ’35.50 -21.01 185 86.1

22NCGS 35.50 21.01 185 36.1
22NCGS 132.000 97.170 -0.5 0 0 0 0 0 0 24TRSB ‘52.26 -650 237 99.2

20BTRDA -35.48 -23.26 190 8 36

B i l l 20 33 9.24 100 91 ]

B i l l 32.66 15.04 161 90.8

B i l l 34.70 5.47 158 93 8 2.500
23TRSA 132.000 99.979 0.0 0 0 0 0 0 0 25TITWB -18.99 -12.72 99 £3.1

45TRSA 18.99 12.72 99 33.1 -4.000
24TRSB 132,000 97.553 -0.2 0 0 0 0 0 0 22NCGS 52.45 -2.02 235 -99.9

47TRSC -16.99 0.65 76 -99.9 -2.000

47TRSC -17.73 0.69 79 -99.9 -2.000

47TRSC -17.73 0.69 79 -99.9 -2.000
* 25T1TWB 132.000 100 000 0.0 19.00 11.84 0 0 0 0 23TRSA 19.00 11.84 97 84.9

* 26LILWD 132.000 101.000 0.0 62.09 1.80 0 0 0 0 27BRS1 20.69 0 5 5 89 100.0

28BRS2 20.70 0 59 89 100.0

29BRS3 20.70 0.67 89 99.9
27BRS1 132.000 100.898 0.0 0 0 0 0 0 0 26LILWB '20.67 -7.27 95 94.3

48BRS 20.67 7.27 95 94.3
28BRS2 132.000 100.899 0.0 0 0 0 0 0 0 26LILWB ’20.68 -7,27 95 9-1.3

48BRS 20.68 7.27 95 94.3
29BRS3 .132.000 100.900 0.0 0 0 0 0 : 0 0 26LILWB -20.68 -7.27 95 94.3

48BRS 20.68 7.27 95 94.3
3IBol3 33.000 101.457 -5.5 0 0 32.30 20.02 8.31 5.15 3 BOT3 -40.61 -25.17 823 85.0

32SRSA 33.000 104.499 3.1 0 0 71.91 36.84 19.63 10.06 4SRS 32,20 -5.46 5J6 -98.6

52G2 -G1.87 ■20.72 1092 94.8

52G2 ■61.87 -20.72 1092 94.8
33SR5B 33.000 102322 -3.5 0 0 60.48 29.29 15.83 7.67 4SRS ‘35.79 -7 97 626 97.6

4SRS -40.52 -28.98 851 81 3
34MAJ 33.000 94.182 -4 3 0 0 68.21 44.06 15.13 9.77 5MAJ -43.17 -28.22 958 83 7

5MAJ -40.16 ■25.61 884 84.3
35BBD 33.000 98.686 -3.3 0 0 46.23 23.71 11.27 5.77 6BBDB ■28.99 -15.17 580 88.6

7BBDA -28.56 -14.31 566 89.4
36JAD 33.000 96.763 -6.7 0 0 65.32 42.19 15.29 -8.85 J1JAD -41.84 -17.39 819 92.3
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CESC 132 kV Network upto 33kV. Final case wilh 80% motor load

D us Voltage Generation Motor Load Static Load Load F lo w X F M R

ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp # P F % Tap

I1JAD -38.77 -15.95 758 92.5

37PLN 33.000 99.261 ■2.7 0 0 43.41 28.04 10.69 6.91 I4PLN -26.74 ■17.30 561 84.0

I4PLN -27.37 ■17.64 573 84.0

38PRSC 33.000 92334 -5.4 0 0 20.81 10.08 4.43 2.15 12PRSB -25,24 -1223 531 90.0

401’RSA 33.000 102.922 -3.2 0 0 30.27 16.34 8.02 -11.56 12iiPR5B -19.15 -2,35 327 99.3

131PRSA -19.14 -243 328 99.2

4IKRSA 33.000 98.770 -5.8 0 0 71.14 34.45 17,35 -6.23 16KRS1 -54.66 -I8G3 1022 94.7

17KRS2 -33.83 -9.59 622 96.2

42KRSB 33.000 97.963 -3.1 0 0 22-44 13.91 5.38 3.34 18KRS3 -27.82 -17.24 584 85.0

4.1HCAL 33.000 94.331 -4.7 0 0 36 12 21.43 8.12 ■8.67 L9FICAL -22,14 -6.31 424 96.2

19ECAL -22 10 -6.45 424 96.0

45TRSA 33.000 100.400 -3.1 0 0 15.14 8.98 3.81 2.26 23TRSA ■18.95 -11.24 383 86.0

47TRSC 33.000 .99.648 2,9 0 0 129.53 59.04 32.17 1466 24TRSB 17.01 0.28 293 100.0-

24TRSB 17.76 0.28 3 L1 100.0

24TRSB 17.76 0.28 31 1 100.0

56GI0 ‘53.57 -18.64 995 94.4

56G10 -53.57 -18.64 995 94.4

56GI0 -53.57 -18.64 995 94.4

5GG10 ‘53.57 -18,64 995 94.4

-ISBRS 33.000 98-245 ‘3.9 0 0 49.70 25.46 11.99 -8.33 27BR5I -20.56 -5.71 330 96 4

29BR53 -20.57 -5.71 380 9 6 4

28BRS2 -20.56 -5.71 380 96.4

■ 51G2 1 1.000 102.200 7.2 124.00 51.68 0 0 0 0 32SRSA 62.00 25.84 3449 92.3 -5.000

32SRSA 62.00 25.84 3449 92.3 -5.000

* 54G4 16.000 105 000 8.5 476.00 234.61 0 0 0 0 10BBG 238.00 117.30 9118 89.7 *1.000

10BBG 238.00 117.30 9118 89.7 -1.000

11.000 100.000 8.7 215.00 I00.L3 0 0 0 0 47TRSC 53.75 25.03 3112 90.7 -4.000

47TRSC 53.75 25.03 3112 90.7 -4.000

47TRSC 53.75 25.03 3112 90.7 -4.000

47TRSC 53.75 25.03 3112 90.7 -4.000

D il l 33000 99.295 -5-2 91.00 5000 143.20 73.36 35.30 '1.64 22NCGS -20.3 L -7.27 380 94.1 6.000

22NCGS -32.56 ■ 11.87 610 94.0 6.000

22NCGS -34.62 *2 58 611 99.7 6.000

BTRD-B 132.000 97.799 -0.3 0 0 0 0 0 0 121PRSB

* Indicates u voliage rcguUied bus ( voltage controlled or swing type machine connected to it) 

Indicates a bus witll a lixul mismatch of more Ilian 0.1 MVA



14
Project: CESC LossSludy Rcport(2004-05)

Localion: Kolkola, Wesl Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename:' cesc!32ks

ETAP PowerStation

4.0.4C

Study Case: LF

Page: 14

Dale: 26-09-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

CESC 132 kV Network upto 33kV. Final case wilh 80% motor load

BUS LOADING Sum m ary Report

ltus Bus Total Loud
ID kV  Rated Amp MW Mvar MVA % PF Amp

IHowrah WD 132.000 33.435 67.278 75.128 44.5 335.31

2 Boll 132.000 3.129 15.002 15.325 20.4 68.40

3B O T3 132.000 40.788 41.507 58.194 70.1 259.79

4SRS 132.000 88.411 50.603 101.868 86.8 454.77

5MAJ 132.000 303.615 148.939 338.179 89.8 1508.49

6BBDD 132.000 80.388 27.731 85.036 94.5 380.31

7BBDA 132.000 28.641 16.297 32.953 86.9 147.47

STAR 132.000 231.719 53.550 237,827 97.4 1058.65

9CHAK 132.000 468.756 157.807 494 606 94.8 2194.80

■'OBBG 132.000 474.938 181.506 508.439 93.4 2188.47

11JAD 132.000 108.879 54.540 121.776 89.4 545.56

12ipPRSB 132.000 19.183 3.418 19.485 98.4 85.39

l2iPRSB 132.000 0.006 13.141 13.141 0 0 58.79

I2PRSD 132.000 134.187 53.092 144.308 93.0 645.62

I3iPRSA 132.000 19.175 3.504 19.493 98.4 85.42

14PLN 132.000 54.222 38.818 66.685 81.3 298.76

15 KRSWB 132.000 127.337 38.662 133.077 95.7 582.06

16KRS1 132.000 54.785 25.127 60.272 90.9 263 63

16KRSi 132.000 54.785 25.129 60.273 90.9 263.63

17KRS2 132.000 34.113 13.533 36.700 93.0 160.52

H KRSi 132.000 34.J14 13.533 36.700 93.0 160 52

1BKRS3 132.000 27.865 19.320 33.907 82.2 152.24

ISKRSi 132.000 0.0

19ECAL 132.000 79.914 28.657 84.896 94.1 380.91

20BTRDA 132.000 35.502 21,011 41254 86.1 185.54

22NCGS - 132.000 87.741 29.756 92.649 94.7 417.04

23TRSA 132.000 18.994 12.715 22.857 83.1 100.00

24TRSB 132.000 52.450 2.019 52489 99.9 235.34

25TITWB 132.000 18.998 11.837 22,384 84 9 97.90

26LILWB 132000 62.086 1.802 62.112 100.0 2G8.98

27BRS1 132.000 20.675 7.269 21.915 91.3 95.00

28BR52 132000 20.676 7.271 21.917 94.3 95.01

29BRS3 132000 20.678 7.274 21.920 94.3 95.02

31 Bot3 33.000 40.612 25.169 47.779 85.0 823.91

32SRSA 33.000 123.740 46.899 132.329 93.5 2215.48

33SRSB 33.000 76.310 36.959 84.789 90.0 1449,77

34MAJ 33.000 83.333 53.828 99.207 84 0 1842.89

35BBD 33.000 57.548 29.483 6*1.661 89.0 1146 33
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CESC 132 kV Nelwork uplo 33kV. Final case with 80% motor load

________ Bus_________________________________________Bus Tolal Load_____________________
ID kV Rated Anip MW Mvar M VA % PF Amp 9E> JjOading

36JAD 33.000 80.608 42.192 90.982 88.6 1645.03

37PLN 33.000 54.104 34.948 64.410 84.0 1135.27

38PRSC 33.000 25.243 12.226 28.048 90.0 531.45

40PRSA 33.000 38.289 16.339 41.629 92.0 707.65

41KRSA 33.000 88.485 34.453 94.956 93.2 1681.99

42KRSB 33 000 27.824 17.244 32.734 85.0 584.60

43ECAL 33.000 44.241 21.432 49.159 90.0 906.94

45TRSA 33.000 18.950 11.244 22035 86.0 383 98

47TRSC 33.000 214.289 74.546 226.885 94.4 3983.48

48BRS 33.000 61.690 25.461 G6.737 92.4 1188.46

52G2 11.000 124.000 51.683 134.340 92.3 6899.22

54G4 16.000 476.000 234.606 530.675 89.7 18237.22

56G10 11.000 215.000 100.130 237.173 90.7 12448.36

B i n 33.000 178.494 73.362 192.932 92 5 3400.29

BTRD-B 132.000 0.0
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CESC 132 kV Network upto 33kV. Final case with 80% motor load

BR A N C H  LO ADING  Summary Retiort

C R T /B ran ch Cable & Rcaclor
Transform er

ID Type
Ampacity

(Amp)
Loading

A(r()
Capability

(MVA)

Loading (input) 

M VA %

Loading (output) 

MVA %

T  1 Transformer 50.000 51.26(5 102.5 47.779 95.6
T 2 Transformer 55.000 32.921 59.9 32.655 59.4

T3i Transformer 55.000 37.348 67.9 36.645 66.7
T4i Transformer 55.000 52.423 95.3 49.822 90.6

T5i Transformer 85.000 67.170 79.0 65.247 76.8

T6i Transformer 85.000 67.170 79.0 65.247 76.8
T7i Transformer 50.000 21.915 43.8 21.339 42 7

T9i Transformer 50.000 21.920 43.8 21.343 42.7

TIOi Transformer 75.000 55.079 73.4 51.580 68.8

T l l i Transformer 55.000 50.858 92.5 47.628 86 6
T12i Transformer 69.000 33.777 49.0 32.720 47.4

TI3i Transformer 68.000 . 32.953 48.5 31.943 47.0

TI6i Transformer 50.000 48.120 96.2 45.308 90.6
TI7i Transformer 50.000 44.525 89.1 41.923 83.8

TI8i Transformer 75.000 32.973 44.0 31.848 42.5

T l9 i Transformer 75.000 33.712 44.9 32 562 43.4

T20i Transformer 50.000 29.697 59.4 28.048 56.1

T21i Transformer 50.000 19.485 39.0 19.289 38.6

T22i Transformer , 50.000 19.493 39.0 19.297 38 0

T23i Transformer 75.000 60.272 80.4 57.746 77.0

T24i Transformer 50.000 36.700 73.4 35.161 70.3

T25i Transformer 75.000 33.907 45.2 32.734 43.6

T26i Transformer 50.000 23.667 47.3 23 022 46.0

T27i Transformer 50.000 23.067 47.3 23.022 46.0

T28i Transformer 50.000 17.015 34.0 16.997 34.0

T29i TransfomKr 50.000 17.764 35.5 17.746 35.5

T30i Transformer 50.000 17.764 35.5 17.746 35.5

T 3 li Transformer 50.000 22.857 45.7 22.035 44.1

T32i Transformer 50.000 22.381 44.8 21.576 43.2

T33i Transformer 75.000 35.954 47.9 34.660 46.2

T34i Transformer 50.000 35.130 70.3 34.713 69.4

T35i Transformer 70.000 59.293 84.7 56.721 81.0

T36 Transformer 315.000 265.337 84.2 254.220 8 0 7

T37i Transformer 70.000 59.293 84.7 56.721 81.0

T38i Transformer 70.000 59.293 84.7 56721 81.0

-T8i Transformer 50.000 21.917 43.8 21.340 42.7

T il4 Transformer 315.000 265.337 84.2 254.220 80.7
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Project: CESC LossSludy Report(2004-05)

Localion: Kolkola, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename- cesc!32ks

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 17

Date: 26-09-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

CESC 132 kV Network upto 33kV. Final case wilh 80% motor load

CKT/Branch

ID Type

Ti36 Transformer

Cable & Rcactor

Ampacity Loading Capability
(Amp) Amp % (MVA)

70.000

Transform er

Loading (input) Loading (oulpul)

MVA % M VA %

59.293 84.7 56.721 81.0

* Indicates a branch with operating load exceeding Ihc branch capability



i’mjP&cct: ETRFK^a'sfsgtftt1011 Paĝ ge. |5 )8
LocJtf¥sS!ion K o lS j^ ^ e s Y ^ i lS P f i31 4 .o i ( ° '4C Da(J)a1e: 26. ^ . ^ 0 0 5

C o n f iiB frac l:2 0 0 3 8 9 ^ R 2 6  s n .S N : T A TlXlf f i ^ # t ¥ ? G Y

R,lgffRW)eerM . . s M i lalIa LF R cvfeS jfio feasg ase

B u s_____________BR A N C H  LOSSES Su m m ary  Load

ID kV Raied Amp MW M var MVA % P F Amp %  lead ing

3 6 J A E K T / B r a n c h F J i f l W o  B u s  F lo w T O tfP H m  B B s'P T ow 90.982 L o m $ 164S®3iJus V o lta g e
Vd 

% Drop 
in V nng37PLN ID MMOO M var 5*1  IM 34 .M & r 64.4IW 84 OKvar 1135&7>m To

LS8FRSC 33.rae 14.199 2534X9 12,13(1102 28.0480.6 90.0-803.1 531.438.0 98.0 0.01

LfjSSlSA 15.204 3 i% & ° 16:1§<?29 41.6294 8 92 0*525.8 707.(3®-° 98.0 0.03

^ ^ R S A i m
23.777

« w 3 4 -& 7 ™
7.3

94.956 9 3 i ° ° 10 I68 l.9^8 '°
98.0 0.03

LnC6 -1.310 14.098 1.318 -18.235 8.0 ■4137.6 98.0 9 8 0 0.03
\ M P n 15.002 2 i m 6 32.7347 0

8 5 ^ 3 I8 .8 384% o 98.0 0.02
U teSC A L i i m 10.451 4 4 . ^ 0 2M J2>36 49.1595.2 90-01485.6 906.9^3 o 98.0 0.00
T45TRSA 40.W 8 31.057 im < 0 2 11:244169 22.0135.8 86.(5887.7 383.988.0 101 5 3.48

L!fT?RSC -0.110 21W 3 7 4 .5 & 4S 226.88B5-9 9 4 ^ 2 5 8 .6 .3983.4§8-0 98.1 0.08
LnC8 -28.543 0.008 28.569 -4.145 26.6 ■4137.6 98 0 98.1 0.0S48BRS 33.000

7.215
61.690 25.461 66.737 92.4 1188.46T 2 '32.121 32.195 ■5.461 74.9 1754.4 98.0 104.5 6.52

t S?G2 10.335 ‘ ^ 7 51.6**74 134‘3f 82.6 9H 360.36899- % 0 1023 4.35
TW .54 4 6 m 33.046 4 7 ^ 0 6 3 234.S&984 530.6753.3 89.1«)61.18237.208.0 102.3 4.35
L ? s ®10 m m 49.912 2 t f M J 9 237.1? |8 .0 90.7^628.^2448.383-1 97.6 0.43

‘t f w 5 * 8 8
34.128

u m 2 7 3 : ? e 18 192.9JS5' 8 9 2 .J6 9 0 .4 3 98.1 97.6 0  43
L n C l l -67.804 -17.335 67.946 16.555 141.9 -780.4 98.1 98 3 0.20

. m -61.292 117.496 56.279 355.7
0.0

-5012.8 98.1 98.6 0.51
LnC24 ■118 671 -62.018 119.031 57.091 360.4 -4927.0 98.1 98.6 0.51
TIOi 43.348 33.979 ■43.175 -28.222 173.7 5757.1 98.1 94.2 3.87
T l l i 40.380 30.920 -40.159 -25.606 220.7 5313.7 98.1 94.2 3.87
LnC28 -80.388 -27.731 80.635 18.475 247.1 -9255.3 97 8 98.3 0.46
LnC29 51.337 10.498 -51.324 -11.744 12.7 -1246.2 97.8 97.8 0 0 3
TI2i 29.051 17.232 -28.992 -15.168 58.4 2064.4 97.8 98.7 0.89
LnC30 ■28.641 ■16.297 28.645 15.020 5.0 -1277.3 97.7 97.8 0.03
TL3i 28.641 16.297 -28.556 ■ 14.315 84.9 1982.6 97.7 98.7 0.95
LnC25 -115.140 -26.641 115.393 22.048 253.4 •4592.5 98.3 98.6 0.31
LnC26 ■116580 -26.910 116.836 22.388 256.6 -4521.3 98.3 98.6 0.31
LnC27 83.138 18.520 -82.863 -28.206 275.3 -9685.8 98.3 97.8 0.50
LnTl9i -110.455 ■37.244 111.912 42.706 1456.7 5461.2 98.6 101.6 3.05
LnT20i -110.508 -37.262 111.965 42.727 1457.4 5464.9 98.6 101.6 3 05
LnT21i -123.897 -41.650 125.531 48.037 1634.0 6386.5 98.6 101.6 3.05
LnT22i ■123.897 -41.650 125.531 48'037 1634.0 63865 98.6 101.6 3.05
T36 -237.469 -90.753 238.000 117.303 531.0 26549.7 101.6 105.0 3.38
Til 4 •237.469 -90.753 238.000 117.303 531.0 26549.7 101.6 105.0 3.38
LnCL3i 27.900 9.534 -27.865 -19.319 35.6 -9785.0 97.6 97.4 0.21
TIGi 42.019 23.451 -41.837 -17.392 181.8 6059.0 97.6 96.8 0.87
TI7i 38.960 21.555 -38.771 -15.949 189.1 5605.7 97.6 96.8 0.87
LnC14i -19.183 -3.418 19.223 -8.410 40.6 -11828.3 99.8 100.0 0.19
T21i 19.183 3.418 -19.146 -2.346 36.7 1072.2 99.8 1029 3.11
LnC32 0.006 -13.141 5.6 -13141.2 97.8 97.8 0.03
LnC3l 80.072 22.790 -79.914 -28 657 158.6 -5866.4 97.8 97.5 0.28
T20i 25.464 15.281 -25.243 -12.226 220.9 3055.5 97.8 92.3 5.43
LnC15i -19.175 ■3.504 19.215 -8.257 40.3 -11760.8 99.8 100.0 0.19
T22i 19.175 3 504 ■19.143 -2.431 32.0 1073.2 99.8 102.9 3.11
TlSi 26.793 19.217 ■26.737 -17.303 56.5 1913.9 97.6 99.3 1.63
T19i 27.428 19.601 -27.367 -17.644 61.1 1956.8 97.6 99.3 1.63
LnT39i -54.785 -25.127 54.785 25.129 0.3 1.4 100.0 100.0 0.00
T23i 54.785 25.127 -54.657 •18.634 128.2 6493.4 1000 98.8 1.23
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Project: CESC LossSludy Report(2004-05)

Localion: Kolkola, Wesl Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: cescl32ks

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 19

Date: 26-09-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

CESC 132 kV Nelwork uplo 33kV. Final case with 80% motor load

C K T /B ranch Froin-To Bus Flow To-From Bus Flow Losses %  Bus Vo.llage
Vd 

% Drop 
in VmagID M W Mvar MW Mvar kW Kvar From To

LnT38i -34.113 -13.533 34,114 13.533 0.1 0.3 100.0 100.0 0.00

T24i 34.113 13.533 -33.828 -9.588 285.0 3944.7 100.0 98.8 1.23

LnC37i 0.000 0.000 0.0 ■0.3 97.4 97.4 0.00

T25i 27.865 19.320 -27.824 -17.244 41.0 2075.9 97.4 98.0 0.55

LnC34 35.553 12,149 -35.502 ■21.011 50.9 -8862.7 97.5 97.2 0.24

T26i 22.206 8.185 -22.140 -6.312 66.0 1873.1 97.5 94.8 2.65

T27i 22.155 8.323 -22.100 -6.450 54.3 1873,5 97.5 94.8 2.65

U C 3 5 35.502 21.011 -35.484 ■23.259 17.5 -2247.9 97.2 97.2 0.08

Lc36 -52.257 -6.497 52 4 5 0 -2.019 193.2 ■8515.9 97.2 97.6 0.38

T32\ 20.383 9.243 -20.313 -7.272 69.6 1971.4 97.2 99.3 2.12

T33I 32.657 15.039 ■32.564 -11.871 93.5 3167,5 97.2 99.3 2.12

T34i 34.701 5.473 -34.617 -2.583 84.4 2890.8 97.2 99.3 2.12

Iine43 -18.994 -12.715 18.998 11.837 4.1 -878.5 100.0 100.0 0.02

T31i 18.994 12.715 -18.950 -11.244 43.9 . 1470.6 100.0 100.4 0.42

T28i -16.985 0.647 17.013 0.282 27.7 928.9 97.6 99.6 2.09

T29i -17.732 0.686 17.762 0.284 29.5 969.7 97.6 99.6 2.09

T30i -17.732 0.686 17.762 0.284 29.5 969.7 97.6 99.6 2.09

LnCIGi 20.694 0.549 -20.675 -7.269 19.4 -6719.7 101-0 100.9 0 10

LnCl7i 20.695 0.586 ■20.676 -7.271 19.3 -6685.1 101,0 100.9 0.10

LnC18i 20.697 0.667 -20.678 -7.274 19.1 ■6606.8 101.0 100.9 0.10

T7i 20.675 7.269 -20.562 -5.707 . 112.9 1562.2 100.9 98.2 2.65

-TSi 20.676 7.271 •20.563 -5.708 112.9 1562.4 100.9 98.2 2.65

T9i 20.678 7.274 -20.565 -5.711 112.9 1562.8 100.9 98.2 2.65

TSi -61.870 -20.719 62.000 25.842 130.2 5122.3 104.5 102.2 2.30

TGi -61.870 -20.719 62.000 25.842 130.2 5122.3 104.5 102.2 2.30

T35i -53.572 -18.636 53.750 25.033 177.7 6396.2 99.6 100.0 0.35

T37i -53.572 -18.636 53.750 25.033 177.7 6396.2 99.6 100.0 0.35

T38i -53.572 -18636 53.750 25.033 177.7 6396.2 99.6 100.0 0.35

Ti36 ■53.572 -18.636 53.750 25.033 177.7 6396.2 99.6 100.0 0.35

14390.8 29680.1
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Location: Kolkola, West Bengal 4.0.4C Dale: 26-09-2005

Contract: 2004 ER26 SN: TATAENERGY

Engineer: M.S.Bhalla Revision: Base
Sludy Case: LF

Filename: cesc!32ks Config.:' Normal

CESC 132 kV Network upto 33kV. Final case with 80% motor load

A lert Summary Report 

% A lert Settings 

Critical M arginal 
Loading

. Bus 

Cable 

Rcaclor 

Generator 

Transformer 
Protective Device 

B us Voltage

OverVoltage 105.0 105.0

UnderVoltage 90.0 91 q

G enerator Excitation  

OverExcitcd (Q Max.)

UndcrExciled (Q Min.)

Critical Report

ID  _________  Dcvlce Type H aling U nit C alculated  % M ag. Condillon

540 4  Bus 16.000 kV 16.800 105.0 OverVollage



Projecl: CESC LossSludy Report(2004-05)

Location: Kolkola, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: cescl32ks

ET A P PowerStation

4.0.4C

Sludy Case: LF

Page: 21

Dale: 26-09-2005

SN: TATAENERGY 

Revision: Base

Config,: Normal

CESC 132 kV Nelwork upto 33kV. Final case wilh 80% motor load

SU M M A R Y  O F TO TAL G E N E R A T IO N . LO ADING  & DEM AN D

MW Mvar MVA % PF

Swing Bus(es): 237.418 102.912 258.763 91.75 Lagging

Generators: 906.000 436.419 1005.633 90.09 Lagging

Tolal Demand: 1143.418 539,331 1264.232 90.44 Lagging

ToUil Molor Load: 906.301 487.205 1028.956 88.08 Lagging

Tolal Sialic Load: 222.726 22.446

Apparenl Losses: 14.391 29.680

System Mismatch: 0.000 0.000

Number of Iterations: 2
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Project: CESC Loss Study Report 2004-05

Location: Kolkala, Wesl Bengal

Contract: 2004ER26

Engineer: M.S. Bhalla

Filename: 33KV-SOUTHERN-REC-CUM-GEN-STN

E T A P PowerStation

4.0.4C

Sludy Case: LF

Page: 1

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

33 kV Area SOUTHERN REC. CUM GEN. Station

Electrical T ransient A nalyzer Program  

ETAP PowerStation  

Load Flow A nalysis

Loading Category: Design 

Load Diversity Factor: None

Swine Generator l^oad Total
Number of Buses: 2 0 64 66

XFMR2 XFMR3 Reaclor Line/Cable Impedance Tie PD Tolal 
Number of Branches: 29 0 0 51 0 0 80

Method of Solution: Newton-Raphson Melhod

Maximum No. oflteralion: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: 33KV-SOUTHERN-REC-CUM-GEN-STN

Output Filename: C:\ETAP 404\PowerStalion\33KV-SOUTHERN-REC-CUM-GEN-STN\SOUT-R-G.lfl
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Localion: Kolkala, Wesl Bengal 4.0.4C Dale: 09-22-2005

Conlracl: 2004 HR26 SN: TATAENERGY

Engineer: M.S.Bhalla „ . _ , ^  Revision: Base
Sludy Case: LF

Filename: 33K.V-SOUTHERN-REC-CUM-GEN-STN Config.: Normal

33 kV Area SOUTHERN REC. CUM GEN. Slalion

LOAD FLOW  REPORT

B us Voltage Generation Motor Load S ta t ic  L o a d Load F lo w

ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip %PF

6AKRA 6.000 91.807 ■3.9 0 0 7.74 3.75 0 0 3 3 AKRA -7.74 -3.75 901 90.0

6ALIPORE 6.000 101.388 -2.6 0 0 4.98 2.41 0.00 -3.08 33ALIPORE -4.98 0.67 476 -99.1

6BLVDR 6.000 93.331 -1.2 0 0 2.08 1.37 0 0 33BLVDR-I <1.04 ■0.69 128 83.5

33BLVDR-2 -1.04 -0.69 128 83.5

6BRSHA 6 000 103.260 -2.6 0 0 4.73 2.29 0.00 *4.80 33BRSHA -4.73 2.51 499 -88.4

6BUDGE 6.000 93.671 -2.8 0 0 9.82 5.57 0.00 -1.32 33BUDG-2 -3.98 1.67 443 -92.2

33BUDG-1 -5.84 -5.92 854 70.2

6BWNIPR 6.000 92.012 -4 2 0 0 9.10 6.83 0 0 33BWNIPR ■9.10 >6.83 1190 80.0

6CNT-AV 6.000 89.256 ■2.8 0 0 5.00 2.42 0 0 33CNT-AV -5.00 *2.42 599 90.0

6ELGN-RD 6.000 98.498 -2.1 0 0 4.83 2.99 0 0 33ELGN-RD -4.83 -2.99 554 85.0

6FORT-GL 6.000 95.036 -2-0 0 0 4.34 2.69. b 0 33FLUD-2 -2 J 7 -1.34 25F. 85.0

33FLUD-2 -2.17 -1.34 258. 85.0

6HIDE-RD 6.000 97.139 -3.4 0 0 7.78 4.82 0 0 33HIDE-RD -7.78 -4.82 906 85.0

6HWRHW 6.000 90.110 -4.8 0 0 18.49 13.87 0.00 -3.65 33HWRHW-2 -8.26 -1.16 891 99.0

33HWRHW-1 -10.22 -9.05 1458 74.9

6K.1DPRE 6.000 94.952 -3.3 0 0 13.53 7.67 0.00 -4.06 33KIDPR-1 -7.82 ■6.87 1054 75.1

33KIDPR-2 -5.71 3.26 666 -86.8

6LUDLOW 6.000 94.925 -1.7 0 0 3.17 2.21 0 0 33LUDLO-2 -1.58 -1 .10 195 82.0

33LUDLO-I -1.58 -1,10 195 82.0

6MOUGRM 6.000 94.351 -1.7 0 0 2.27 1.41 0 0 33MOURGM -2 27 -1.41 272 85.0

6SHLMR 60 0 0 97.067 ■3.0 0 0 20.09 9.73 0.00 -2.83 33SHLMR-I -6.15 1.07 618 -98.5

33SKLMR-2 -8.03 -9.64 1243 64.0

33SHLMR-3 -5.91 1.66 60S -96.3

6SOUTHHRN 6.000 98.232 -3.4 0 0 22.30 10.80 0.00 -10.13 33SOUT-4 -7.89 -4.00 866 89.2

33SOUT-I ■7.90 *4.03 868 89.1

33SOUT-3 ■6.52 7.36 963 ■66.3

6TRATLA ' 6.000 92.641 -3 3 0 0 14.11 9.48 0 0 33TRATLA-[ -7.93 -9.91 1318' 62.4'

33TRATLA-2 -6.18 0.43 643 -99.8

2QSOUTRN 20.000 101.110 -0.9 0 0 1.70 0.82 0 0 33SOUTRN ■1.70 -0.82 53 90.0

33AKRA 33.000 91.647 -0.2 0 0 0 0 0 0 33L/A-TRATLA -7,78 -4.42 170. 87.0

6 AKRA 7.78 4.42 170 87.0

33AL1PORO 33.000 101.153 -0.5 0 0 0 0 0 0 33RAJA-ST -4,99 0.49 86 -99.5

6AUPORE 4,99 -0.49 86 -99.5

33AND1 33.000 100.968 0.1 0 0 0 0 0 0 33BOT8 -8.12 -8.23 200 70.3

33FLUD-2 8.12 8.23 200 70.3

33 AND2-3 33.000 92 357 ■0 2 0 0 0 0 0 0 33BOT-GRDN -1.53 0.78 32 -89.0

33BOT-GRDN -2.82 1.01 56 -94.1

33FLUD-2 0.30 -1.32 25 -22.1

33RAJ-I 0.88 -0.94 ■ 24 -68.4
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Location: Kolkata, West Bengal 4.0.4C Date: 09-22-2005
Contract: 2004ER26 SN: TATAENERGY
Engineer:

Filename:

M.S.Bhalla

33KV-SOUTHERN-REC-CUM-GEN-STN
Sludy Case: LF Revision: 

Con fig.:

Base

Normal

33 kV Area SOUTHERN REC. CUM GEN. Station

B us V o K a ec G e n e r a t io n M o to r  L o a d S ta t ic  L o a d L o a d  F lo w X F M R
ID kV %Mag, Aug. MW Mvar MW Mvar MW Mvar ID

-  ■
MW Mvar Amp %1'F % Tap

33MOU-1 2.28 1.41 50 85.0

33RAJ-2 0.8S ■0.94 24 *68.4

33BLVDR-1 33.000 92.329 -0.5 0 0 0 0 0 0 33RAJ-1 *1,04 -0.70 23 82.8

6BLVDR 1.04 0.70 23 82.8 -2.000

33BLVDR-2 33.000 92.329 *0.5 0 0 0 0 0 0 33 RAJ-2 -1.04 -0.70 23 82.8

6BLVDR 1.04 0.70 23 82.8 -2.000

33BOT8 33.000 101.360 0.0 0 0 0 0 0 0 33SOUTRN-R-STN-3 -8.16 -7.88 195 71.9

33ANDI 8.16 7.88 195 71.9

33BOT-GRDN 33.000 92.416 -0.2 0 0 0 . 0 0 0 33SOUTRN-R-STM-2 -11.01 -2.99 215 . 96.5

33AND2-3 1.53 *0.97 34 -84.4

33AND2-3 2.82 -1.31 58 -90.7

33SOUTRN-R-STN-4 -9.82 -3.13 J95 95.3

33HWRHW-I 10.54 10.03 275 72.4

33SHLMR-3 5.93 -1.63 116 -96.4

33BRSHA 33.000 101.664 -0.6 0 0 0 0 0 0 33MJRHT-STN -4.75 2.30 90 -90.0

6BRSHA 4.75 -2.30 90 -90.0

33BUDG-1 33.000 98.824 >0 2 0 0 0 0 0 0 330/D-TRATLA -5.87 -6.52 155 66.9

6DUDGE 5.87 6.52 155 66.9

33BUDG-2 33.000 92.546 >0.8 0 0 0 0 0 0 33L7A-MAH *3.99 1.51 80 -93 5

6DUDGE 3.99 -1.51 80 -93.5

33BWNIPR 33.000 90.467 0.0 0 0 0 0 0 0 33SOUTRN-R-STN-4 -9.17 -7.99 235 75.4

6BWNIPR 9-17 7.99 235 75.4 -8.000

33CNT-AV 33.000 91.647 -0.2 0 0 0 0 0 0 33PRS-3 ■5.02 -2.72 108 87.9

6CNT-AV r 5.02 2.72 108 87.9

33CONS. 33.000 92.331 ■0.2 0 0 0 0 0 0 33MOU-1 0.00 0.00 0 0.0

33ELGN-RD 33.000 101.076 -0.1 0 0 0 0 0 0 33SOUTRN-R-STN-1 -4.84 -3.25 100 83.1

6ELGN-RD 4.84 3.25 100 83.1

33FLUD-2 33.000 92.890 -0.6 0 0 0 0 0 0 33AND 1 ■7.57 -7.98 207 68.8

33AND2-3 -0.29 0.85 16 .-32.7

33LUDLO-2 1.59 1.01 35 84.5

33LUDLO-I 1.59 1.0J 35 84 5

33RAJ-1 0.16 1.14 21 14 4

33RAJ-2 0.16 1.14 21 14.4

6FORT-GL 2.17 1.42 48 83.7 -4.000

6FORT-GL 2.17 1.42 48 83.7 -4.000

33H1DE-RD 33.000 101.416 0.0 0 0 0 0 0 0 33SOUTRN-R-STN-1 -7.81 -5.50 164 8L.8

6H1DE-RD 7.81 5 50 164 81.8

33HWRHW-I 33.000 90.683 0.0 0 0 0 0 0 0 33BOT-GRDN -10.32 -10.80 288 69.1

6HWRHW 10.32 1080 288 69.1 -8.000

33HWRHW-2 33.000 91.726 -0.5 0 0 0 0 0 0 33SOUTRN-R-STN-f1 *8.30 ■ 1.81 162 97.7

6HWRHW 8.30 1.81 162 97.7

33KJDPR-I 33.000 100.977 0.1 0 0 0 0 0 0 33SOUTRN-R-STN.1 •7.87 -7.79 191 71.1



Project: CESC Loss Sludy Report 2004-05
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Conlracl: 2004 ER26

Engineer: M.S. Bhalla

Filename: 33KV-SOUTJIERN-REC-CUM-GEN-STN
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SN: TATAENERGY

Revision: Base

Config.: Normal

33 kV Area SOUTHERN REC. CUM GEN. Station

Dus Voltage Generation Motor Load Static Load
ID kV °/oMag. Aug. MW Mvar MW Mvar MW Mvar

33KIDPR-2 33.000 92.702 >0.4 0 0 0 0 0 0

33L/A-MAH 33.000 92.680 *0.6 0 0 0 0 0 0

33L/A-TRATLA 33.000 92.462 -0.1 0 0 0 0 0 0

33LUDLO-I 33.000 92-467 -0.7 0 0 0 0 0 0

33LUDLO-2 33.000 92.467 -0.7 0 0 0 0 0 0

33MJRHT-STN 33.000 101.800 -0.4 0 0 0 0 0 0

33MOU-1 33.000 92.331 -0.2 0 0 0 0 0 0

33MOURGM 33.000 92.324 ■0.2 0 0 0 0 0 0

33MTP2 33.000 92.492 -0.1 0 0 2.50 1.55 0 0

33MTIM 33.000 101.145 -04 0 0 2.00 1.24 0 0

330/D-TRATLA 33.000 101.491 0.0 0 0 0 0 0 0

33PRS-3 33.000 91.936 -0.2 0 0 0 0 0 0

33RAJ-1 33.000 92.411 -0.5 0 0 0 0 0 0

33RAJ-2 33.000 92.411 ■0.5 0 0 0 0 0 0

33RAJA-ST 33.000 101.247 -0.4 0 0 0 0 0 0

33SHLMR-I 33.000 92.74-1 ■0.2 0 0 0 0 0 0

33SHI.MR-2 33.000 100.901 0.2 0 0 0 0 0 0

33SHLMR-3 33.000 92 283 -03 0 0 0 0 0 0

33SOUT-I 33.000 101.856 0.0 0 0 0 0 0 0

33SOUT-3 33.000 92.969 -0.1 0 0 0 0 0 0

Load Flow XFMR
]D M W Mvar Anip VoPF %  Tap

6KIDPRE 7.87 7.79 191 71.1

33SOUTRN-R-STN-4 -5.73 2.90 121 -89.2

6KIDPRE 5.73 -2.90 J21 ■89.2

33BUDG-2 4.00 -2.01 84 ■ 89.3

33SOUTRN-R-STN-2 ■4.00 2.01 84 -89.3

33AKRA 7-84 3.71 164 90,4

33SOUTRN-R-STN-2 -7.84 -3.71 164 90.4

33FLUD-2 -1.59 -1.15 37 81.0

6LUDLOW 1.59 1.15 37 81.0 -4.000

33FLUD-2 -1.59 -1.15 37 81.0

6LUDLOW 1.59 1.15 37 81.0 -1.000

33SOUTRN-R-STN-1 -(.76 2.96 96 *84.9

33BRSHA 4.76 -2.96 96 -84.9

33CONS. 0.00 -0.05 0 0.0

33MOURGM 2.28 1.47 51 84.1

33AND2-3 -2.28 -1.42 50 84.9

33MOU-I -2.28 -1.49 51 83.6

6MOUGRM 2.28 1.49 51 83.6 -4.000

33SOUTRN-R-STN-2 -2.50 ■1.55 55 85.0

33RAJA-ST -2.00 -1.24 40 85.0

33 SOUTRN-R-STN-3 -6.00 -6.41 151 68.3

33BUDG-1 6.00 6.41 151 68 3

33SOUTRN-R-STN-2 -5.03 -2.46 106 89.8

33CNT-AV 5.03 2.46 106 89.8

33AND2-3 -0.88 0.74 21 -76.6

33BLVDR-1 1.04 0.66 23 84.4

33FLUD-2 *0.16 • 1.40 26 11.4

33BLVDR-2 1.04 0.66 23 84.4

33FLUD-2 -0.16 -1.40 76 11.4

33AND2-3 -0.8S 0.74 21 -76.6

33SOUTRN-R-STN-I -6.99 0.02 120 100.0

33ALIPORE 4,99 -0.76 87 -98.9

33M TP-1 2.00 0.74 36 93.8

33SOUTRN-R-ST1SM -6.17 0.76 117 -99.3

6SFJLMR 6.17 -0.76 117 -99.3 -4.000

33SOUTRN-R-STN-3 -8.10 -10.91 235 59.6

6SHLMR 8.10 10.91 235 59.6 -4.000

33BOT-GRDN -5.92 1.36 115 -97.5

6SIIJ.MR 5.92 -1.36 1J5 -97.5 -4.000

33SOUTRN-R-STK-3 -7.93 -4.65 157 86.3

6SOUTHHRN 7.93 4.65 157 86.3

33SOUTRN-R-STN-4 -6.56 6.60 175 -705
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Project: CESC Loss Study Report 2004-05 ETAP PowerStation Page: 13
Location: Kolkala, Wesl Bengal 4.0.4C Date: 09-22-2005
Contract: 2004ER26 SN: TATAENERGY
Engineer: M.S. Bhalla

Sludy Case: LF Revision: Base
Filename: 33KV-SOUTH ERN-REC-CUM -GEN-STO Config.: Normal

33 kV A rea  SOUTHERN REC. CUM GEN. S ta tio n

B us Voltage Generation Motor Load Static Load Load Flosv XFMR
ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

6SOUTHIWN 6.56 -6.60 175 -70.5

33SOUT-4 33.000 101.838 0.0 0 0 0 0 0 0 3 3SOUT RN-R-STN ■ 3 *7.92 -4.62 157 86.4

6SOUTHHRN 7.92 4.62 157 86.4

33SOUTRN 33.000 101.997 0.0 0 0 0 0 0 0 33SOUTRN-R-STN-1 -1.70 -0.86 32 89.3

2QSOUTRN 1.70 0.86 32 89.3

•33SOUTRN-R-STN-1 33.000 102.000 0.0 80.66 52,74 0 0 0 0 33SOUTRN 1.70 0.84 32 89.7

33RAJA-ST 7.OS -1.56 123 -97.6

33HIDE-RD 7.86 4.85 158 85.1

33MJRHT*STN 4.79 -4.25 109 -74.8

33ELGN-RD 4.88 1.86 89 93.5

33TRATLA-1 8.OS 10.84 231 59 8

33KIDPR-) 7.95 7.20 184 74 1

33SOUTRN-R-STN-3 38.34 32.95 867 75.8

•33SOUTRN-R-STN-2 33.000 93.000 0.0 83.05 1.85 0 0 0 0 J3L/A-TRATLA 7.8* 3.40 161 91.8

33PRS-3 5.09 1.44 99 96.2

33MTP2 2.51 -0.17 47 -99.8

33I/A -M AH 4.05 -3.76 103 -73.2

33BOT-GRDN 11.07 2.75 2 H 97.1

33SOUTRN-R-STN-4 52.45 -1.80 987 -99.9

33 SOUTRN-R-STN-3 33.000 101,957 0.0 0 0 0. 0 0 0 330/D-TRATLA 6.03 - 5.84 ■ J44 71.9-

33SOUT-4 7.93 4.54 156 86.8

33SOUT-I 7.94 4.57 157 86.6

33SHLMR-2 8.22 10.43 227 61.9

33BOT8 8.21 7,55 191 73.6

3 3SOUTRN-R-STN* 1 *38.33 -32.94 867 75.8

33SOUTRN-R-STN-t 33.000 92.980 0.0 0 0 0 0 0 0 3 3TRATL A-2 6.22 -0.56 117 -99.6

33KIDPR-2 5.77 -3.42 126 -86.0

33SOUT-3 6.57 -6.67 176 -70.2

33SHLMR-1 6. IS -1.03 117 -98.6

33BOT-GRDN 9.87 2.86 193 96.1

33HWRHW-2 8.40 0.51 158 99.8

33DWNIPR 9.43 6.49 215 82.4

33SOUTRN-R-STN-2 -52.44 1.82 987 *99.9

33TRATLA-1 33.000 101.322 0.1 0 0 0 0 0 0 33SOUTRN-R-STN-I *8.00 -11.34 239 57.7

6TRATLA 8.00 11.34 239 57.7

33TRATLA-2 33.000 92.700 -0.2 0 0 0 0 0 0 33SOUTRN-R*STN‘4 '6 .20 0.09 117 *100.0

6TRATLA 6.20 -0.09 117 -100.0

* Indicates a voltage regulated bus ( voltage conlrolled or swing type machine connected lo ii)

# Indicates a bus with a load mismatch o f  more than 0.1 MVA



Project: CESC Loss Study Report 2004-05 

Location: Kolkala. West Bengal 

Contract: 2004ER26 

Engineer: M.S. Bhalla 

Fi Icname: 33KV-SOUTHERN-REC-CUM-GEN-STN
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Dale: 09-22-2005 

SN: TATAENERGY 

Revision: Base 

Config.: Normal

33 kV Area SOUTHERN REC. CUM GEN. Station

BR A N C H  L O SSE S Sum m ary Reuort

CKT /  Branch________ From-To Bus Flow To-F rom B us Flow_________Losses______  % Bus Voltage %

ID M W Mvar MW M var kW Kvar From To in Vmag

T6 -7.740 -3,749 7.776 4.417 35.9 668.1 91.8 91.6 0.16

T2 -4.977 0.673 4.987 ’0.487 10.0 186.8 101.4 101.2 0,23

T27 -1.040 *0.685 1.041 0.704 1.3 19,2 93.3 92.3 1.00

T28 *1.040 -0.685 1.041 0.704 1.3 19.2 93.3 92.3 1.00

T4 -4.734 2.505 4.745 -2.301 11.0 204.9 103.3 101.7 1.60

T I2 -3.982 1,671 3.990 -1.509 8.7 161.8 93.7 92.5 1.12

TI3 -5.841 -5.921 5.873 6.519 32.2 598.3 93.7 98.8 5.15

T22 -9.104 -6.828 9.167 7.993 62.6 1164.7 92.0 90.5 1.55

T i l -5.004 -2.424 5.020 2.719 15.9 295,5 89.3 91.6 2.39

T5 -4.828 -2.992 4.842 3.245 13.6 253.2 98.5 101.1 2.58

T23 •2.168 •1.343 2.173 1.421 5.5 77.6 95,0 92.9 2.15

T24 -2.168 -1,343 2.173 1.421 5.5 77,6 95.0 92.9 2.15

T3 -7.778 ■ 4.820 7.814 5.496 36.3 675.6 97.1 101.4 4.28

T20 -8.265 -1.158 8.300 1.811 35.1 653.1 90.1 91.7 1.62

T2I -10223 -9.055 10.317 10.803 94.0 1748.8 90.1 90.7 0.57

T9 -7.817 -6.873 7.866 7.788 49.2 915.0 95.0 101.0 6.03

T10 -5.712 3.263 5.731 -2.898 19.6 365.4 95.0 92.7 2.25

T25 •1.583 • 1.105 . 1.586 1.149 3.1 44.5 94.9 92.5 2.46

T26 -1.583 -1.105 1,586 1,149 3.1 44.5 94.9 92.5 2.46

T29 ■2.270 ■ 1.407 2.276 1.493 6.1 86.3 94.4 92.3 2.03

T I7 ■6.149 1.073 6.166 -0.759 16.9 313.8 97.1 92.7 4.32

T ie ■ 8.032 *9.639 8.100 10.907 68.2 1268.0 97.1 100.9 3.83

T I9 -5.907 1.664 5,924 -1.361 16.3 303.4 97.1 92.3 4.78

T I4 *7.889 •4.004 7.922 4.622 33.2 617.6 98.2 101.8 3.61

T15 -7.895 -4.027 7.928 4.646 33.3 619.8 98.2 101.9 3.62

T I6 -6.518 7.362 6.559 -6.601 40.9 760.3 98.2 93.0 5.26

T7 -7.927 -9.914 8.004 11.344 76.9 1429.5 92.6 101.3 8.68

T8 *6.183 0.432 6.201 -0.092 18.3 340.8 92.6 92.7 0.06

T30 -1.70] -0.824 1.703 0.857 2.1 33.1 101.1 102.0 0.89

CablelO -7.776 -4.417 7.839 3.709 63.1 -707.3 91,6 92.5 0.82

Cable3 -4.987 0.487 4.992 ■0.761 5.2 -273.9 101.2 101.2 0.09

Cablc47 ■8.123 -8.225 8.159 7.883 35,8 -341.7 101.0 101.4 0.39

Linel 8.123 8.225 -7.565 -7.979 557.5 246.0 101.0 92.9 8.08

Cable33 -1.526 0.780 1.528 -0.971 1.9 -190.1 92.4 92.4 0.06

Cable34 -2.818 1.010 2.821 -1.312 3.0 -302.0 92.4 92.4 0.06

Linc2 0.299 -1.317 -0.293 0.847 6.0 -469.3 92.4 92.9 0.53

Line5 0.884 ■0.942 -0.881 0.739 3.1 -203.1 92.4 92.4 0.05

L in e l1 2.276 1.411 -2.276 -1.417 0.5 -6.0 92.4 92.3 0.03

Linel4 0.884 ■0.942 -0.881 0.739 3.1 -203.1 92.4 92.4 0.05

Liiie6 -1.041 -0.704 1.042 0.661 0.7 *43.6 92.3 92.4 0.08

LincS -1.041 -0.704 1.042 0.661 0.7 -43.6 92.3 92.4 0.08

Cable3l -8.159 -7.883 8.211 7.553 52.8 -330.1 101.4 102.0 0.60

Cabte24 -11.009 -2.993 11.071 2.748 62.0 -245.3 92.4 93.0 0.58

Cablc35 -9.817 -3.126 9.870 2.859 53.1 -267.5 92.4 93.0 0.56

Cable37 10.542 10.034 -10.317 -10.803 225.3 *769.1 92.4 90.7 1.73

Cahle46 5.935 -1.632 -5.924 1.361 11.2 -271.7 92.4 92.3 0.13

Cable7 -4.745 2.301 4.759 -2.957 14.2 -656.5 101.7 101.8 0.14
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Filename: 33KV-SOUTHERN-REC-CUM-GEN-STN

E T A P PowerStation

4.0.4C

Sludy Case: LF

Page: 18

Date: 09-22-2005

SN: TATAENERGY 
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Config.: Normal

33 kV Area SOUTHERN REC. CUM GEN. Station

C K T /  Branch From-To Bus Flow To-From  Bus Flow Losses % Bus V o U p e c
Vd

ID M W M var MW Mvar kW Kvar From To
%  Drop 
in Vniag

Line 13 -S.873 -6.519 6.001 6.410 128.3 -109.4 98.8 101.5 2.67
Cable20 -3.990 1.509 4.001 -2.015 10.3 -505.8 92.5 92.7 0.13
Cable40 ■9.167 -7.993 9.425 6.492 258.4 -1500.7 90.5 93.0 2.51
C ablel 8 -5.020 -2.719 5.034 2.465 14.4 -254.3 91.6 91.9 0.29
C able'll 0.000 0.000 0.000 -0.050 0.0 ■50.2 92.3 92.3 0.00
Cables -4.842 -3.245 4.882 1.858 39.9 -1386.9 101.1 102.0 0.92
Line3 1.591 1.009 -1.586 -1.149 5.5 -140.6 92.9 92.5 0.42
Line4 1.591 1.009 -1.586 -1.149 5.5 -140.6 92.9 92.5 0.42
Line7 0.165 1.136 -0.160 -1.400 4.4 -263.1 92.9 92.4 0.48
LinelO 0.165 1.136 -0.160 -1.400 4.4 -263.1 92.9 92.4 0.48
CableS -7.814 -5.496 7.857 4,852 43.2 -643.3 101.4 102.0 0.58
Cable36 ■8.300 -1.811 8.405 0.509 104.6 -1301.5 91.7 93.0 1.25
Cable14 -7.866 -7.788 7.954 7.203 87.8 -585.2 101.0 102.0 1.02
CablelS -5.731 2.898 5.770 -3.423 38.6 -524.8 92.7 93.0 0.28
Cable2 l -4.001 2.015 4.046 ■3.762 45.6 -1747.4 92.7 93.0 0.32
C ab le ll -7.839 ■3.709 7.880 3.403 40.8 -306.0 92.5 93.0 0.54
Cable6 -4.759 2.957 4.793 -4.248 33.9 -1290.8 101.8 102.0 0.20
Cable42 2.276 1.467 -2.276 -1.493 0.1 -26.0 92.3 92.3 0.01
C ablel9 -2.499 -1.549 2.511 ■0.167 12.2 -1715.4 92.5 93.0 0.51
Cable4 -1.998 ■1.238 1.999 0.739 1.3 •498.8 101.1 101.2 0.10
Cable23 -6.001 -6.410 6.033 5.839 31.8 -571.5 101.5 102.0 0 4 7
Cable 16 -5.034 ■2.465 5.086 1.437 51.6 ■1027.6 91.9 93.0 1.06
Cable2 -6.992 0.021 7.049 -1.563 57.5 -1541.5 101.2 102.0 0.75
Cable28 -6.166 0.759 6.184 -1.031 18.0 -271.8 92.7 93.0 0.24
Cable29 -8.100 -10.907 8.215 10.433 115.2 -473.9 100.9 102.0 1.06
Cable26 -7.928 -4.646 7,936 4.575 7.3 ■71.8 101.9 102.0 0.10
Cable27 ■6.559 6.601 6.565 -6.668 6.5 -66.9 93.0 93.0 0.01
Cable25 -7.922 -4.622 7.931 4.537 8.5 -84.6 101.8 102.0 0.12
Cablel -1.703 -0.857 1.703 0.838 0.0 -19.0 102.0 102.0 0.00
C ablel2 8.080 10.841 -8.004 -11.344 76.4 -503.0 102.0 101.3 0.68
Cablc-13 38.338 32.954 -38.326 -32.937 12.0 16.4 102.0 102.0 0.04
Cablc44 52.451 -1.805 -52.439 1.822 12.2 17.7 93.0 93.0 0.02
Cable [3 6.221 •0.561 -6.201 0.092 19.5 -469.5 ^93.0 92.7 0.28

3151.8 -9453.0



Project: CESC Loss Sludy Report 2004-05

Localion: Kolkala, West Bengal

Conlracl: 2004ER26

Engineer: M.S. Bhalla
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SN: TATAENERGY 

Revision: Base

Config.: Normal

33 kV Area SOUTHERN REC. CUM GEN. Slalion

SU M M A R Y  OF T O T A L  G E N E R A T IO N . L O A D IN G  & DEM AN D

M W  M var MVA % PF

Swing Bus(es); 163.701 54.590 172.564 . 94.86 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 163.701 54.590 172.564 94.86 Lagging

Tolal Motor Load: 160.550 93.911 185.998 86.32 Lagging

Tolal Sialic Load: 0.000 -29.868

Apparcnl Losses: 3.152 -9.453

System Mismatch: 0.000 0.000

Number oflteralions: 3
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1’roject: CESC Loss Sludy Report 2004-05

Location: Kolkala, West Bengal

Conlracl: 2004er26

Engineer: M.S. Bhalla

Filename: 33K.V-BELUR-SUBSTATION

ETAP PowerStation

4.0.4C

Study Case: LF

33 kV Area BELUR Substalion wilh revised loads and cable lengths

Page: 7

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

LOAD FLOW REPORT

Dus Voltage Generation Motor Load Static Load Load Flow XFMR

ID t v %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Antp %PF % Tap

6BALD2-J 6.000 96.157 -7.5 0 0 15.18 7.98 0.00 -2.77 33BALD1 0.10 *5.27 527 -1.9

33BALD2 ■ 15.28 0.06 1528 100.0

6BELD2 6.000 96.341 -3.3 0 0 13.37 6.66 0.00 -2.78 33BELD2 -6.69 -1.94 695 96.0

33BELD4 -6.69 -1.94 695 96 0

6HCEND2-I 6.000 92.422 -9.3 0 0 22.61 11.27 0 0 33HCEND1 -4.20 -8.50 987 44.3

33HCEND2 -18.-11 -2.76 1938 98.9

6K.AM 1 6.000 97.347 -1.0 0 0 1.97 '  0.95 0 0 33KAM1 -1.97 -0.95 216 -90.0

6LII.D2-1 6.000 99.161 -5.8 0 0 8.07 3.91 0 0 0 -4.42 33LILD1 4.27 -2.12 463 -89.5

33L1LD2 -12.35 2 64 1225 -97.S

33BALDI 33.000 100.330 -7.6 0 0 0 0 0 0 33INDAL 0.09 -5.5 0 95 -1.6

6BALD2-I ' -0.09 5.50 95 -1.6

33BALD2 33 000 97.511 -0.3 0 0 0 0 0 0 33BRS-2 -15.38 -1.86 277 99.3

6BALD2-I 15 38 1.86 277 99.3

33BHLD2 33.000 98.485 0 0 0 0 0 0 0 0 33BRS-I -6.71 -2.37 126 94.3

6BCLD2 6.71 2.37 126 94.3

33RELD4 33.000 93.482 0.0 0 0 0 0 0 0 33BRS-2 -6.71 -2.37 126 94.3

6BELD2 6.71 2 37 126 94.3

33BRS-I 33 000 98.500 0.0 0 0 0 0 0 0 33BELD2 6.71 2.36 126 94 3

33BRS-2 -6.71 -2.36 126 94 3

* 33I1HS-2 33.000 98.500 0.0 62.27 9.51 0 0 0 0 33BELD4 6.71 2.36 126 94.4

33NCG(4)3 1.9S -0.06 35 -100.0

33L1LD2 112.47 -1.79 223 -99.0

33HCEND2 1S.S8 5.14 347 965

33BALD2 15.52 1.51 277 99 5

33BRS-1 6.71 2.36 126 94.3

33BRS-3 33.000 100.582 -7.8 0 0 0 0 0.00 -15.IS 33HCENDI 4.32 8.68 163 44.6

33 IN DAL -007 4.63 80 -1.5

33LI1.DI -4.26 1.86 SO -91.6

33HCEND1 33.000 99.661 -7.6 0 0 0 0 0 0 33BRS-3 -4.24 -9.31 179 41.5

6HCEND2-1 4.24 9.31 179 41.5

33HCEND2 33.000 96.692 -0.4 0 0 0 0 0 0 33BRS-2 ■ 18.58 -5.85 352 95.4

6HCEND2-I 1 S.58 5.85 352 95.4

33INDAL 33.000 100.494 -7.8 0 0 0 0 0 0 33BALD1 -0.07 4.96 36 -1.5

33BRS-3 0 07 -4.96 S6 -1.5

33KAM 1 33.000 98.188 -0.1 0 0 0 0 0 0 33NCG(4)3 -1.97 -0.99 39 89.3

6KAM1 1.97 0.99 39 89.3

33LII.DI 33.000 100.673 -7.7 0 0 0 0 0 0 33BRS-3 4.26 -2.30 84 -88.0

6LILD2-I -4.26 2.30 84 -88.0

33LILD2 33.000 98.1 14 ■0.2 0 0 0 0 0 0 33BRS-2 -12.41 1.41 222 -99.4



Project: CESC Loss Sludy Report 2004-05

Localion: Kolkata, Wesl Bengal

Conlracl: 2004er26

Engineer: M.S. Bhalla

Filename: 33KV-BELUR-SUBSTATION

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 8

Dale: 09-22-2005

SN: TATAKNGRGY 

Revision: Base

Config.: Normal

33 kV Area BELUR Substation wilh revised loads and cable lengths

B us Voltage Generation Mo lor Load S ta t ic  L o a d Load Flow XFMR
ID kV %Mag. Aug. MW Mvar MW Mvar MW M rar ID MW Mvar Amp %IJK % 'l'ap

6LILD2-1 12.41 -1.41 222 -99.4

33NCG(4)3 33.000 98.427 0.0 0 0 0 0 0 0 33BRS-2 *1.98 -0.22 35 99.4

33KAM1 1.98 0.22 35 99.4

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to ii) 

ti Indies les a bus wilh a load niisma ich o f marc than 0.1 MVA
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Prnjecl: CESC Loss Study Report 2004-05 c , i / \ r  ru n e ro w iiu i i

4.0.4C
Page: 11

Location: Kolkata, West Bengal Dale: 09-22-2005

Conlracl: 2004cr2G SN: TATAENERGY

Engineer: M.S. Bhalla
Study Case: LF

Revision: Base

Filename: 33KV-BELUR-SUBSTATION Config.: Normal

33 kV Area BELUR Substation wilh revised loads and cable lengths

BRA NCH  LO SSES Sum m ary Report

C R T /B ran ch  

ID

From-To Bus Flow To-Froin Bus Flow Losses % Dus Voltage
Vd 

% Drop 
ill V inagMW Mvar M W M var fcW Kvar From To

BALLY-t ■ 0.09S *5.274 ■ 0.085 5.504 12.3 229.2 96.2 100.3 4.17

BALLY-2 -15.276 0.063 15.379 1.858 103.3 1921.5 96.2 97.5 1.35

BELUR-2 -6.686 -1.941 6.710 2.375 23.3 433.1 96.3 98.5 2.14

BELUR-4 -6.6B5 -1.938 6.708 2.371 23.3 432.9 96.3 98.5 2.14

HOW RHC-I -4.199 -8.503 4.242 9.305 43.1 8 0 t.7 92.4 99.7 7.24

HWRHC-2 -18.409 -2.764 18.575 5.853 166.1 3088.9 92.4 96.7 4.27

KMRHATl -1.971 -0.955 1.973 0.993 2.1 38.5 97.3 98.2 0.84

LILOAH-I 4.273 -2.125 -4.263 2.301 9.5 176.3 99.2 100.7 1.51

LILOAH-2 -12.346 2 640 12.412 ■1.406 66.4 1234.1 99.2 98.1 1.05

CableS 0.085 *5.504 •0.074 4.956 11.6 -547.5 100.3 100.5 0.16

Coblel3 -15.379 -1.858 15.525 1.507 145.7 -351.5 97.5 98.5 0 9 9

Cablel 2 -6.710 -2.375 6.710 2.361 0.9 -13.8 98.5 98 5 0.02

Coblc2 -6.708 -2.371 6.709 2.355 1.1 -16.0 98 5 98.5 0.02

Cable3 1.979 -0.062 -1.977 -0222 1.4 -284.2 98.5 98.4 0.07

CableS 12.467 -1.785 -12.4 12 1.406 55.0 *379.6 98.5 98.1 0.39

Cable9 IS.384 5,137 -18.575 -5.853 308.7 -715.9 98.5 96.7 1.81

Cable 10 4.324 8.678 -4.242 -9.305 S t .8 -626.6 100.6 99.7 0.92

Cable 11 -0.068 4.63 4 0.074 -4.956 5.7 -321.6 100.6 100.5 0.09

Cable 14 -4.256 1.862 4.263 -2.301 7.6 -438.9 100.6 100.7 0.09

Cable-1 -1.973 -0.993 1.977 0.222 4.3 -771.4 98.2 98.4 0.24

1073.0 3889.2
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Project: CESC Loss Sludy Report 2004-05

Location: Kolkala, Wcsl Bengal

Contract: 2004 er26

Engineer: M.S. Bhalla

Filename: 3 3 KV-B ELU R-SU BSTATION

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page:

Dale:

SN:

Revision: Base 

Config.: Normal

14

09-22-2005

TATAENERGY

33 kV Area BELUR Substation wilh revised loads and cable lengths

SU M M A R Y O F TO TAL G E NERA TIO N . LO A D IN G &  D E M A N D

MW M var MVA % P F

Swing Bus(es): 62.274 9.512 62.996 98.85 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 62.274 9.512 62.996 98.85 Lagging

Total Motor Load: 61.201 30.781 68.506 89.34 Lagging

Total Static Load: 0.000 -25.158

Apparent Losses: 1.073 ■ 3.889

System Mismatch: 0.000 0.000

Number ot'lteralions: 4
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Projccl: CESC Loss Study Report 2004-05

Localion: Kolkola, West Bengal

Conlracl: 2004ER26

Engineer: M.S. Bhalla 

Filename: NEW-COSSPORE-GEN-STN
Study Case: LF

ETAP PowerStation

4.0.4C
Page:

Date:

I

09-22-2005

SN: TATAENERGY 

Revision: Base 

Config.: Normal

E lcctrical Transient A nalyzer Program  

ETAP Pow erStation  

Load Flow  A nalysis

Loading Category: Design 

Load Diversity Factor: None

Number o f Buses:
Swing Generator Load Tolal

1 0 39 40

Number of Uranchcs:
XFMK2 XFMR3 Reactor Line/Cable Impedance Tie PD Tolal 

21 0 0 31 0 2 54

Method of Solulion: Ncwton-Raphson Method

Maximum No. of Iteralion: 99

Precision of Solulion: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: NEW-COSSPORE-GEN-STN

Output Filename: C:\ETAP 404\PowerStation\NEW-COSSPORE-GEN-STN\NEWCOSSI.Ifl

I
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Project: CESC Loss Study Report 2004-05 ETAP PowerStation pagc: g

Location: Kolkola, Wesl Bengal 4.0.4C Da(e; 09-22-2005

Conlracl: 2004ER26 SN: TATAENERGY

Engineer: M.S.Bhalla Revision:' Base
Study Case: LF

Filename: NEW-COSSPORE-GEN-STN Config.: Normal

LOAD FLOW REPORT

Hus__________________Voltage Generation Motor Load Sialic Load______________________ Load Flow____________________ XFMR
ID k V %Mag. Aug. MW Mvar MW Mvar MW M m  ID MW Mvar Antp %PF % T ap

6AMHRST 6.000 90.355 *4.2 0 0 8.05 3.90 0 0 33AMRT-ST -8.05 -3.90 952 90.0

6BARANGR 6.000 91.275 -4.4 0 0 18.04 9.74 0 0 33BARANGR-2 -8.98 *4.67 1067 88.7

33BARANGR-I ■9.06 ‘5.06 1093 87.3

6CANAL 6.000 88.100 -9.6 0 0 31.28 13.33 0.00 -3.49 33CANAI^3 ■ 10.43 -3.28 1194 95.4

33CANAL-2 -10.46 -3.34 1199 95.3

33CANAL-1 -10.39 ■3.21 1187 95.5

6DMDM 6.000 89.349 -4.8 0 0 27.20 16.86 0.00 -3.59 33DMDM-2 -9.34 -4.81 1131 88.9

33DMDM-I -9.32 -4.78 1128 89.0

33DMDM-3 -8.54 -3.68 1000 91.8

6GRAT-ST 6.000 90.924 -4.0 0 0 7.84 3.80 0 0 33GRAY-ST -7.84 -3.80 921 90.0

6KMRHTI 6.000 92.253 -2.1 0 0 8.10 3.92 0 0 33KMRHT-I -4.02 -1.80 459 91.3

33KMRJfTI-2 -4.08 -2.12 479 88.7

6KUTGHT 6.0Q0 92.290 ■3.3 0 0 27.28 14.72 0 0 33KUTGHT-2 ■6.82 -3.68 808 88.0

33KUTGHT-4 ■6.82 -3.68 808 88.0

33KUTGHT-1 -6.82 -3.67 807 88.0

33KUTGHT-3 -6.82 -3.68 808 88.0

6SINTHA 6.000 90.648 -5.7 0 0 17.54 9.94 0.00 -3.70 33S1NTHA-3 -6.56 -2 64 750 92.8

33SINTHA-4 -10.98 -3r6 | 1226 95.0

6STRND-NR 6.000 89 383 -5.6 0 0 18.77 9.09 0 0 33STRMD-NRI -6.25 -3.02 747 90.0

33STRND-NR2 *6.25 0 .0 2 747 90.0

33STRND-NR3 -6.27 0 .0 5 750 89.9

33AIRPT 33.000 89.783 ■0.4 0 0 S.10 3.92 0 0 33JESRE-RD 0.15 0.02 2 98.9

3 3RED-SW- HOUSE -8.25 -3.94 178 90.2

33AMRT-ST 33.000 90.465 ■0.2 0 0 0 0 0 0 33RED-SW-HOUSE -8.09 -4.64 180 86.7

6AMHRST 8.09 4.64 180 86.7

33BARANGR-1 33.000 91.375 -0.1 0 0 0 0 0 0 33MAJ] 1 -9.11 -6.05 209 83.3

6BARANGR 9.11 6.05 209 83.3

33BARANGR-2 33.000 91.062 0.1 0 0 0 0 0 0 33BLUE-SW-HOUSE -9.03 -5.61 204 84.9

6BARANGR 9.03 5.61 204. 84.9

*J3BLUn-SW -HOUSE 33.000 92.000 0.0 181.41 83.01 0 0 0 0 33STRND-NR3 6.37 3.24 135 89.1

33BARANGR-2 9.12 4.97 197 87.8

33MAJ1 \ 6.33 3.23 135 89.1

33CANAL-3 10.71 4.75 222 91.4

33GRAY*ST 7.96 3.93 168 89.7

33SYMBZ-MTP-2 1.24 -0.18 23 -99.0

33SYMB-MPT-I 1.35 -0.12 25 -99.6

33SfNTHA-4 11.18 4.14 226 93.8

33NCGS 10.74 4.93 224 90.9

33KUTGHT-3 6.85 4.18 152 85.4

33DMDM-2 9.55 4.83 203 89.2
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Projeci: CESC Loss S udy Report 2004 -05

Location: Kolkola, Wesl Bengal
Contract: 2004ER26

Engineer: M.S. Bhalla

Filename: NEW-COSSPORE-GEN-STN
Sludy Case: LF

ETAP PowerStation

4.0.4C
10

Date: 09-22-2005 

SN: TATAENERGY 

Revision: Base 

Config.: Normal

D us Voltage G e n e ra t io n Motor Load Static Load Load Flow X F M R
ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW M n r Anip %PF % Tap

33DMDM-1 9.53 4.78 202 89.4

33JESRE-RD 8.65 2.17 169 97.0

33RED-SW-HOUSE 81.83 38.17 1717 90.6
33BRS-3 33.000 91.796 0.0 0 0 0 0 0 0 33RED-SW-HOUSE -3.61 -1.45 74 92.8

33FNDL 3.61 1.45 74 92.8
33CANAL-1 33.000 90282 -0.2 0 0 0 0 0 0 33RED-SW-HOUSE -10.50 -5.23 227 89.5

6CANAL 10.50 5.23 227 89.5 -5.000
33CANAL-2 33.000 90.493 -0.2 0 0 0 0 0 0 33RED-SW-HOUSE -10.57 -5.41 229 89.0

6CANAL 10.57 5.41 229 89.0 -5.000
33CANAL-3 33.000 90.391 -0.2 0 0 0 0 0 0 33BLUE-SW-HOUSE -10.54 -5.32 228 89.3

6CANAL 10.54 5.32 228 89.3 -5,000
33DMDM-I 33,000 90.398 -0.1 0 0 0 0 0 0 33BLUE-SW-HOUSE -9.38 -5.82 213 850

6DMDM 9.38 5.82 213 85.0 ' -4.000
33DMDM-2 33.000 90.426 -0.1 0 0 0 0 0 0 33BLUE.SW-HOUSE -9.40 -5.86 214 84.8

6DMDM 9.40 5.86 214 84.8 -4.000
■ 33DMDM-3 33.000 89.419 -0.5 0 0 0 0 0 0 33JESRE-RD *8.58 -4.50 189 88.6

6DMDM 8.58 *1.50 189 88.6 ■4.000
33GRAY-ST 33.000 90.885 -0.1 0 0 0 0 .0 0 33BLUE-SW-HOUSE -7.88 -4.50 174 86 9

6GRAT-ST 7.88 4 50 174 86.9 ■4.000
33INDL 33.000 91.653 -0.1 0 0 3.60 1.74 0 0 33BRS-3 -3.60 -1.74 76 90.0
33JESRE-RD 33.000 89.778 -0.4 0 0 0 0 0 0 33BLUE-SW-HOUSE -8.46 -4.01 182 90.4

33DMDM-3 8.61 4.24 187 89.7

33AIRPT -0.15 -0.24 5 52.9
33KMRHT-1 33.000 91.154 -0.1 0 0 0 0 0 0 33MAJ1I -4.03 -1.97 86 89.8

6KMRHT1 4.03 1.97 86 898 -3.000
33KMRUTI-2 33.000 91.415 -0.1 0 0 0 0 0 0 33NCGS -4.09 -2.31 89 87.1 '

6KMRHTI 4.09 2.31 89 87.1 -3.000
33KUTGHT-1 33.000 91.948 0.0 0 0 0 0 0 0 33RED-SW’HOUSE -6.85 -4.21 152 85.2

GKUTGirr 6 85 . 4.21 152 85.2 ■-‘1.000
33KUTGHT-2 33,000 91.956 0.0 0 0 0 0 0 0 33RE D-SW - H OUSE -6.85 ■ -4.22 153 £5.1

6KUTGHT 6.85 4.22 153 85.1 -4.000
33K.UTGHT-3 33.000 91.956 0.0 0 0 0 0 0 0 33BLUE-SW-HOUSE ■6.85 -4.22 153 85.1

6KUTGHT 6.85 4.22 153 85.1 -4.000
33KUTGHT-4 33.000 91.956 0.0 0 0 0 0 0 0 33RED-SW-HOUSE -6.85 -4.22 153 85.1

6KUTGHT 6.85 4.22 153 85.1 -4.000
33MAJM 33.000 91.405 -0.1 0 0 0 0 0 0 33BARANGR-I 9.11 6.03 209 83.4

33KMRHTM 4.W 1.52 82 93.6

33BLUE-SW-HOUSE -630 -3.63 139 86.6

33RED-SW-HOUSE -6.85 ‘3.92 151 86.8
33NCGS 33.000 91.979 0.0 0 0 0 0 0 0 33KMRHTI-2 4.11 1.69 84 92.5

33SINTHA-3 6.62 3.24 140 89 8

33BLUE-SW-HOUSE '10.73 -4.93 224 90.9
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Projccl: CESC Loss Sludy Report 2004-05

Location: Kolkota, West Bengal

Contract: 2004ER26

Engineer: M.S. Bhalla

l:i lena nic: N EW-COSSPORE-GEN-STN

ETA P Pow erStation

4.0.4C

Sludy Case: LF

Page: 11

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

lius Voltage Generation Motor Load Static Load Load Flow XFMR
111 kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF %  Tap

33RED-SW-HOUSE 33.000 92.000 0.0 0 0 0 0 0 0 33STRNDhNR1 6.36 3.17 I35 89.5

33STRND-NR2 6.36 3.17 I35 89.5

33M AJII 6.90 3.56 M7 88.9

33CANAL-1 10.68 4.62 221 91.8

33CANAL-2 10.73 4 .SO 221 92.2

33AMRT-ST 8.21 3.39 168 92.4

33BRS-3 3.61 1.17 72 95.1

33K.UTGHT-2 6.85 4.18 152 85.4

33K.UTGHT-4 6.85 4.18 152 85.4

33KUTGHT-1 6.85 4.18 152" 85.4

33ALRPT 8.43 2.06 164 97.1

33BLUE-SW-HOUSE -81.83 -38.17 1717 90.6

33SINTHA-3 33.000 91.670 0.0 0 0 0 0 0 0 33NCGS ■6.60 ■3.14 142 88.7

6STNTHA 6.60 3.14 142 88.7 -4.000

33SINTHA-4 33 000 90.824 -0.2 0 0 0 0 0 0 33BLUE-SW-HOUSE -11.05 -A M 232 91.6

SSINTHA 11.05 A M 232 91.6 -4.000

33STRND-NR1 33.000 91.010 *0.1 0 0 0 0 0 0 33RED-SW-HOUSE -6.30 -3.82 141 85.5

6STRMD-NR 6.30 3.82 141 85.5 -4.000

33STRND-NR2 33.000 91.010 -0.1 0  0 0 0 0 0 33RED-SW-HOUSE -6.30 -3.82 141 85.5

6STRN DN R 6.30 3.82 141 85 5 -4.000

33STRND-NR3 33.000 91.056 -0.1 0  0 0 0 0 0 33BLUE-SW-HOUSE ■6.31 -3.86 142 85.3

6STRND-NR 6.31 3.86 142 85.3 -4 000

33SYMR-MHT-1 33.000 91.886 0.0 0  0 7 58 1.25 0 0 3 3BLUE-SW-HOUSE -1.35 -0.62 28 90.9

33SYMBZ-MTP-2 -1.24 -0.63 26 89.0

33SYMBZ-MTP-2 33.000 91 886 0.0 0  0 0 0 0 0 33BLUE-SW-HOUSE -1.24 -0.63 26 89.0

33SYMB-MPT-1 1.24 0.63 26 89.0

* Indicates; a voltayc regulated bus I vollagc controlled or swing type machine connected lo il) 

3 Indicaiej a bus '.vitli a load mi^nmclL o f  more than 0.1 MVA
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Projecl: CESC Loss Study Report 2004-05 l i a i - row eraraTton Page: 15
Location: Kolkota, Wesl Bengal 4.0.4C Dale: 09-22-2005
Cojilracl: 2004ER26 SN: TATAENERGY
lingincer: M.S. Bhalla

Sludy Case: LF Revision: Base
Filename: NEW'COSSPORE-GEN-STN Config.: Normal

BRANCH LOSSES Sum m ary R cuort

C K T / D  ra n c h F ro m -T o  B us F low T o - F r o m  B u s  F lo w L o sses %  B us V o lta g e
Vd 

% Drop 
iji VmagID MW Mvar MW Mvar kW Kvar From To

T I2 ■8.046 -3.897 8.086 4.642 40.1 745.4 90.4 90.5 0.11
T5 -8.984 -4.67*1 9.035 5.611 50.4 937.4 91.3 91.1 0.21
T6 •9.056 -5.063 9.108 6.047 52.9 933.7 91.3 91.4 0.10
T9 -10.430 -3.279 10.540 5.323 109.9 2044.8 88.1 90.4 2.29
T10 -10.461 -3.344 10.571 5.407 110.9 2063.1 88.1 90.5 2.39
Tl I -10.389 -3.210 10.498 5.232 108.7 2022.6 88.1 90.3 2.18
T20 ■9.340 -4.810 9.397 5.862 56.6 1052.6 89.3 90.4 1.08
T2I -9.325 -4.778 9.381 5.825 ■ 56.3 1047.0 89.3 90.4 1.05
T22 -3.535 ■3.677 8.579 4.501 44.3 823.8 89.3 89.4 0.07
T l 3 -7.839 -3.797 7.877 4.495 37.6 698.7 90.9 90.9 0.04
T7 -4.020 -1.801 4.029 1.974 9.3 173.6 92.3 91.2 1.10
TS ■4.080 -2.122 4.090 2.311 10.2 189.2 92,3 91.4 0.84
T16 -6.821 -3,684 6.850 4 221 28.9 537.2 92.3 92.0 0 33
Tl 7 ■6.821 ■3.683 6.849 4.220 28.9 537.1 92.3 92.0 0.33
Tl 8 -6.818 -3.674 6.847 4.210 28.8 536.2 92.3 91.9 0.34
T19 -6.821 -3 683 6.849 4.220 28.9 537.1 92.3 92.0 0.33
T 14 -6.55S -2.636 6.601 3.444 43.4 807.1 90.6 91.7 1.02
TI5 -10.982 -3.606 11.OJ8 4.844 66.6 1237.9 90.6 90.8 0.18
Tl -6.254 -3.021 6.297 3.822 43.1 801.5 89.4 91,0 1.63
T2 . -6.254 -3.021 6.297 3.822 43.1 801.5 89.4 91.0 1.63
T3 -6.267 -3.051 6.310 3-858 43.4 807.3 89.4 91.1 1.67
C ab led 0.148 0.022 -0.148 ■0.237 0.0 -215.1 89.8 89.8 0.01
Cable34 -8.248 ■3.945 8.429 2.058 130.8 -1887.0 89.8 92.0 2.22
Cablel6 -8.086 -4.642 8.210 3.391 124.3 -1251.5 90.5 92.0 1.53
Cable? -9.108 -6.047 9.111 6.027 2.3 -19.3 91.4 91.4 0.03
Cables -9.035 -5.611 9.122 4.966 86.7 -645.7 91.1 92.0 0.94
Cable-1 6.370 3.239 -6.310 -3.858 60.2 -619.1 92.0 91.1 0.94
Cable 10 6.334 3.234 ■ 6.296 -3.632 37.5 -398.5 92.0 91.4 0.60
Cable 15 10.709 4.751 -10.540 -5.323 168.5 -572.4 92.0 90.4 1.61
Cablel9 7.965 3.926 -7.877 -4.495 88.1 -569.1 92.0 90.9 1.11
Cable20 1.237 -0.176 -1.235 -0.632 1.4 -808.0 92.0 91.9 0.11
Cable2l . J-349 -0.121 <1.348 -0.619 1.5 -740.3 92.0 91.9 o .l l
Cable22 11.176 4.140 -11.048 -4.844 127.6 •703.8 92.0 90.8 1.18
Cablc24 10.736 4.927 -10.734 *4.929 L7 -2.1 92.0 92.0 0.02
Cablo28 6.853 4.178 -6.849 -4.220 3.1 -42.3 92.0 92.0 0.04
Cable29 9.548 4.835 -9.397 -5.862 151.4 -1027.4 92.0 90.4 1.57
Cablc30 9.535 4.775 -9 381 -5.825 153.6 • 1049.6 9 2 0 90.4 1.60
Cable31 8.649 2.172 -8.463 -4.007 136.0 -1835.3 92.0 89.8 2.22
CablclB -3.605 -1.451 3.612 1.171 7.1 -280.1 91.8 92.0 0.20
Cable35 3 605 1.451 -3.600 -1.744 5.0 ■292.6 91.8 91.7 0.14
Cab!el3 ■ 10.498 -5.232 10.677 4 616 179.1 -616.8 90 3 92.0 1.72
Cablcl4 -10.571 • 5.407 10.730 4.499 158.6 -908.0 90.5 92.0 1.51
Cable32 -8.579 -4.501 8.611 4.244 31.4 *256.7 89.4 89.8 0.36
CableS *4.029 -1.974 4.039 1.523 9.9 -451.8 91.2 91.4 0.25
Cable 12 -4.090 •2.3 LI 4.113 1.687 22.7 -624.3 91.4 9 2 0 0.56
Cable27 -6-847 -4.210 6.851 4.179 3.6 -30.8 91.9 92.0 0.05
Cab!c25 -6.850 -4.221 6.853 4.179 3.1 -41.9 92.0 92.0 0.04
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Project: CESC Loss Sludy Report 2004-05

Local ion: Kolkola, West Bengal

Contract: 2004ER26

Engineer: M.S. Bhalla

Filename: NEW-COSSPORE-QEN-STN

ETAP PowerStation
4.0.4C

Study Case: LF

Page:

Dale:

SN:

16

09-22-2005

TATAENERGY

Revision: Base 

Config.: Normal

CKT / n ran ell________From-To Dus Flow To-From Dus Flow________ Losses______  % Dus Voltage % Dro
ID MW Mvar MW

Cable2 6 -6.849 -4.220 6.853
Cable 11 <6.854 -3.918 6.895
Cable23 6.621 3.242 -6.601

Cable2 6.3CO 3.170 -6.297
Cable3 6.360 3.170 ■6.297

Mvar kW ttvar Fr&m To in Vjllag

4.178 3 1 >42.3 92.0 92.0 0.04

3.557 40.S -361.2 9 J .4 92.0 0.60

-3.444 20.1 -20].4 92.0 91.7 0.31

-3.822 62.S -652.7 92.0 91.0 0.99
’3.822 62.8 -652.7 92.0 9J.0 0.99

3027.9 1585.6



Projccl.

Location:

C o n lra c l:

E ng ineer:

Filename:

CESC Loss Sludy Report 2004-05 ETAP PowerStation page; |g

Kolkola, West Bengal 4.0.4C Da(e: 09-22-2005

2004 ER26 SN: TATAENERGY

M S. Bhalla Revision: Base
Sludy Case: LF

NEW-COSSPORE-GEN-STN Config.: Normal

SU M M A R Y O F  T O T A L G E N E R A T IO N . L O A D IN G &  D E M A N D

MW Mvar MVA % PF

Swing Bus(es): 181.409 83.013 199.500 90.93 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 181.409 83.013 199.500 90 93 Lagging

Tolal Molor Load: 178.381 92.210 200.805 88.83 Lagging

Tolal Sialic Load: 0.000 -10.783

Apparent Losses: 3.028 1.586

System Mismatch: 0.000 0.000

Number of llerations: 3
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Project: CESC Loss Study Report 2004-05

Location: Kolkala, West Bengal

Conlnict: 2004 ER26

Engineer: M.S. Bhalla

Filename: 33-EAST-CALCUTTA-SU BSTATION

ETAP PowerStation 
4. 0.4C

Study Case: LF

Page: 7

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

33 kV Area EAST CALCUTTA Sub Station

LOAD FLOW REPORT

D us V o lta g e G e n e r a t io n M o to r  L o a d S ta t i c  L o a d L o a d  F lo w X F M R

ID VV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip V.PF % T ap

6JE5T-I-2 6.000 93.633 -3.5 0 0 14.31 9.43 0.00 -2.63 33JEST2 -7.15 0 .4 0 813 90.3

33JEST1 ■7.16 -3.40 814 90.3

6KANT-1-2 6.000 93.157 -3.9 0 0 15,75 8.71 0 0 33KANT2 -7.52 -4.19 889 87.4

33KANTI -8.23 -4.52 969 87.6

6PAGTI 6.000 93.119 ■3.4 0 0 7.27 . 4.31 0 0 33PAGT1 ■7.27 -4.31 873 86.0

6TLPTI 6.000 93.929 -3.5 0 0 7.37 3.57 0 0 33TLPT1 ■7.37 -3.57 839 90.0

*33-rEAST-CAI.CrTTA 33.000 92.000 0.0 45.19 23.07 0 0 0 0 33ENTT2 0.00 -0.81 15 0.0

33PAGT1 7.35 4.34 162 86.1

33JEST1 7.25 3.07 H 9 92.1

33KANTI 8.30 4,98 184 85.7

33KANT2 7.59 4.77 170 84.7

33TLPT1 7.44 3.68 157 89.7

33JEST2 7.25 3.05 149 92.2

33ENTT2 33.000 92.025 0.0 0 0 0 0 0 0 33-EAST-CALCUTTA

J3JESTI 33.000 91.068 -0.1 0 0 0 0 0 0 33-EASTCALCUTTA -7.19 -3.95 157 87.6

6 JE 7M -2 7,19 3.95 157 87.6 -6.000

33JEST2 33.000 91.062 -0.1 0 0 0 0 0 0 33-EAST-CALCUTTA - 7 . l£ -3.94 157 87.7

-- 6JEST-1-2 7.18 3.94 157 87.7 -6.000

33KANTI 33.000 91.587 0.0 0 0 0 0 0 0 33 -EAST-CALCUTT A -8.27 -5.29 187 84.2

6KANT-1-2 8.27 5.29 IS7 84.2 -6.000

33KANT2 33.000 91.618 0.0 0 0 0 0 0 0 33-EAST-CALCUTTA -7,56 *4.90 172 83.9

6KANT-I-2 7.56 4.90 172 83.9 -6.000

33PAGT1 33.000 91,306 0.0 0 0 0 0 0 0 33-EAST-CALCUTTA -7.30 *4.94 168 82.8

6PAGTI 7,30 4.94 168 82.8 -6.000

33TLPTI 33.000 91.479 -O.l 0 0 0 0 0 0 33-BAST-CALCUTTA -7.40 -4.15 162 87.2

6TLPT1 7.40 4.15 162 87.2 ■6.000

* [ndioics a ™liagc regulated bus ( voltage conlrolltd or swing type machine connected lo it) 

ft Indicates a bus u iili a load mismatch o f  nwre than 0.1 MVA





Project: CESC Loss Study Report 2004-05
t i f t r  n r a u n i a i i i i i i Page: 10

Location: Kolkala, W est Bengal 4.0.4C Date: 09-22-2005

Contract: 2004ER26 SN: TATAENERGY

Lngincer: M.S. Bhalla
Study Case: LF

Revision: Base

Filename. 33-E AST-C A LC UTTA-SUBSTATION Config.: Normal

33 kV Area EAST CALCUTTA Sub Slalion

BRANCH LOSSES Summary Report

C K T  /  B ranch From -T o Bus Flow T o-F ro m  Bus Flow Losses %  Bus V oltage
Vd 

% Drop 
ill VmagID MW Mvar MW Mvar kW Kvar t  From To

JESR-RD -7.154 -3.397 7.183 3.942 29.3 544.7 93.6 91.1 2.57

JESS-RD -7.158 -3.404 7.187 3.950 29.3 545.6 93.6 91.1 2.57

KNKRGCH •7.525 -4.192 7.563 4.901 38.1 709.0 93.2 91.6 1.54

KNKRGCHI -8.225 -4.522 8.267 5.295 41.6 773.0 93.2 91.6 1.57

P DANGA -7.267 -4.312 7.301 4.939 33.7 627.0 93.1 91.3 1.81

TALPUKUR ■7.371 -3.570 7.402 4.149 31.1 578.9 93.9 91 5 2.45

Cablel 0.000 -0.SI 1 0.1 -810.7 92.0 92.0 0.02

Cable2 7.353 4.342 -7.301 -4.939 52.6 -597.2 92.0 91.3 0.69

Cabled 7.254 3.065 -7.187 -3.950 66.6 -884.9 92.0 91.1 0.93

Cable5 8.302 4.983 -8.267 -5.295 35.2 -312.5 92.0 91.6 0.41

C ables 7.591 4.768 -7.563 -4.901 28.1 -133.5 92.0 91.6 0.38

Cable? 7.441 3.677 -7.402 -4.149 38.6 -471.8 92.0 91.5 0.52

CablcS 7.250 3.050 -7.183 -3.942 66.9 -891.8 92.0 91.1 0.94

491.3 -324.2





Projecl: CESC Loss Sludy Report 2004-05

Location: Kolkala, W est Bengal

Contract: 2004ER26

Engineer: M.S. Bhalla

Filename: ' 33-EAST-CALCUTTA-SUBSTATION

ETAP PowerStation

4.0.4C

Study Case: LF

Page:

Dale:

SN:

Revision: Base 

Config.: Normal

13

09-22-2005

TATAENERGY

33 kV Area EAST CALCUTTA Sub Station

S U M M A R Y  O F  T O T A L  G E N E R A T IO N . L O A D IN G &  D E M A N D

M W M var MVA %  PF

Swing Bus(es): 45.191 23.073 50.741 89.06 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 45.191 23.073 50.741 89.06 Lagging

Tolal Motor Load: 44.700 26.027 51.725 86.42 Lagging

Tolal Static Load: 0.000 -2.630

Apparent Losses: 0.491 -0.324

System Mismatch: 0.000 0.000

N u m b e r o f l t e r a l io n s :  2





One-Line Diagram - OLVl..................... ..  ..................................... ..... .... ...... _  ................. .

G enl 
5 5  MW

page 1 10:44:56 Sep 22, 2005 Project File: 33-EAST-CALCUTTA-SUBSTATION





Project: CESC LossSludy Report(2004-05)

Location: Kolkota, W est Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: 33KvKASBA

ETAP PowcrSlation

4.0.4C

Study Case: LF

Page: 1

Date: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

33 kv Kasba w ith modified leughts and Loads

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Faclor: None

Swiiia Generator Load Tolal 
Number o f  Buses: [ 0 30 31

XFMR2 XFMR3 Reactor Line/Cable Impcdancr. Tie PD Tolal 
Number o f  Brandies: 15 0 0  IS 0  0 33

Method of Solulion: 

Maximum No. o f Iteration: 

Precision o f Solution:

Newton-Raphson Melhod 

99 

0 .0 0 0 1 0 0

System Frequency: 50.00

Uni I System: Melric

Project Filename: 33KvKASBA

Oulpui Filename: C:\ETAP404\PowerSlation\33KvKASBA\Unlitled.lfl





Pfojcct: CESC LossSludy Reporl(2004-Q5) ii-1a l  ro w e ra ia c io n
Page: 7

Location: Kolkota, West Bengal 4.0.4C
Date: 09-21-2005

Contract: 2004ER26 SN: TATAENERGY
Engineer: MS.Bhalla

Study Case: LF Revision: Base
Filename: 33KvKASBA Config.: Normal

33  kv K asba w ilh  modified lenghts an d  Loads

B us Voltage G eneration

LOAD FLOW 

M otor Load

REPOHT 

Static Load Load Flow XFMR
ID kV <S=Mdg. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Antp % Tap

* 1 KASBA- A 33 kv Rcc.St 33.000 92.500 0.0 n a .0 5 6.15 0 0 0 0 10RAS U z 28.32 6.35 548 97.6

18NBGT2 20.57 206 391 99.5

20BLET 7.22 0.47 136 99.8

23SCCT 7.57 1.15 L44 98.9

26RTTT3 ■ 10.53 -0.16 199 -100.0

28R1TT 1201 -0.58 227 -99-9

29RIT 11.64 ■ 1.67 222 -99.0

31ENT 9.61 -409 197 -92.0

32ENT 10.59 2.62 206 97.1
3CHIT 33.000 90.440 -13.6 0 0 0 0 0 0 K A S B A- D 33 fcVRec Si -7,99 -5.44 187 82.7

4CH1T 7.99 544 187 82.7 ■6.000
4CHIT 6.000 92.022 -17.2 0 0 7.0? 4.72 0 0 3CHIT '7.95 -4.72 967 86.0
5Kusb;i 33.000 90.980 -13.5 0 0 0 0 0 0 K A S B A -B 3 3  kVRecSi -2.74 -1.74 62 84.5

6 Kasba 2.74 1.74 62 84.5 -4.000
GKasba 11.000 91.666 -16.3 0 0 2.73 1.55 0 0 5 Kasba *2.73 -1.55 179 87.0
7BLG 33.000 90.775 -L3.6 0 0 0 0 0 0 K A S D A- B 33 kVRec Si -4.61 ■3.10 107 83.0

SBALGT 4.61 3.10 107 83.0 -4.000
8BALGT 6000 92.032 ■15.7 0 0 4.60 2,85 0 0 7BLG -460 -2.85 565 85-0
9NBLG 33.000 91.322 -13.3 0 0 0 0 0 0 K A S B  A -B 3 3  kVRec St 7.10 -2.82 146 -929

19NBGT2 -7.10 2.32 146 -92.9 -3000
I0RAS IJa 33.000 91.LB5 -0.3 0 0 0 0 0 0 1 K A SB A -A  33 kvRec Si -27.96 -9.92 5G9 94.2

12EP 27.96 9.92 569 94.2
1 IRasti 33.000 9L237 -13.3 0 0 0 0 0 0 K A S B A- B 33 k V R «  St 8 36 -4.34 180 -88.s '

I4RAS -8.36 4.34 180 -88.8 -4.000
12EP 33.000 91.057 -0,4 0 0 0 0 0 0 I0RAS L/a -27.93 -10.36 572 93.8

13RAST2 19.04 4,87 377 96.9

15PGANT 8.89 5.49 200 85.1
I3RAST2 . 33.000 91.018 -0.4 0 0 0 0 0 0 12BP -19.04 ‘5.09 378 96.6

14RAS 19.04 5 09 378 96.6 -5.000
I4RAS 6.000 92.285 -9.2 0 0 10.47 5.65 0 0 1 IRasti 8.40 -3.62 953 -91.8

13RAST2 -18.87 -2.03 1979 99.4
I5PGANT 33.000 89.711 -0.7 0 0 0 0 0 0 I6Paml 8.79 5.43 201 85.1

I2EP -8.79 -5.43 201 85.1
I6Pa(ul 33.000 89.696 -0.7 0 0 0 0 0 0 15PGANT -8.79 -5.57 202 84.5

i7 P A irr 8.79 5.57 202 84.5 -6.000
17 PATTI 6.000 91.113 -4.7 0 0 8.74 4.72 0 0 16Pahil -8.74 -4 72 1049 88.0
I8NBGT2 33.000 91.837 -0.2 0 0 0 0 0 0 1 K A SBA -A  33 kv Rec.St -20.44 ■4.86 400 97.3

19NBGT2 20-44 4.86 400 97.3 ■4.000
I9NUGT2 6.000 92.409 ■9.8 0 0 13.12 7,05- 0.00 -3.42 18NBGT2 -20.25 -1.33 2112 99.8



Project: CESC LossSludy Report(2004-05)

Location: Kolkola, Wesl Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: 33KvKASBA

E T A P  P o w c rS ta lio n

4.0.4C

Study C ase: L F

Pngc: 8
Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Conlig.: Normal

33 kv Kasba with modified lenghts and Loads

Bus_________________ Voltage G eneration M otor Load
ID kV %Mag. Ang. MW Mvar MW Mvar

20BLET 33.000 92.253 -0.1 0 0 0 0

2IBLET1 6.000 91.330 *3.6 0 0 7.17 2.83

22SCTI 6.000 90.769 -3.7 0 0 7.52 3.42

23SCCT 33.000 92.228 *0.1 0 0 0 0

26RI1T3 33,000 91 584 -0.2 0 0 0 0

2SRITT 33.000 91.514 -0.3 0 0 0 0

29RIT 33.000 91.618 -0.3 0 0 0 0

30RITT 6.000 91.203 -6.1 0 0 23.28 9.92

31ENT 33.000 91.864 -0.3 0 0 0 0

32ENT 33.000 91.858 -0.2 0 0 0 0

33ENT 6.000 91.201 -5.3 0 0 19.96 7,38

3 3 R irr2 6.000 90.055 -5.1 0 0 10.37 5.60

K A S B  A -B 33  tV Rec Si 33.000 90.984 ►13.5 0 0 0 0

Static Load Load Flow X l'M k
MW Mvar ID MW Mvar Amp % Tap

9NBLG 7.13 -2.33 780 -95.0

0 0 1 KASBA -A  33 tv  Rec.Sl -7.20 -3.37 150 90.6

21BLET1 7.20 3.37 150 90.6 -2.000

0 0 20BLET -7.17 -2.83 812 93.0

0 0 23SCCT -7.52 -3.42 875 91.0

0 0 1 KASBA -A  33 kv Rec.Sl -7.55 -4.04 L62 88.2

22SCT1 7.55 4.04 162 88.2 -2.000

0 0 1 KASBA -A  33 kv Rec.Si -10.43 -6.85 238 S3.6

33RITT2 L0.43 6.85 238 83.6 -4.000

0 0 ] KASBA -A  33 kv Rec.Sl -11 89 -6.34 ' 257 88.2

3 OR ITT 11.89 6.34 257 88.2 -5.000

0 0 1 KASBA -A  33 kv Rec.St ■ 11.54 -5.12 241 914

30RITT 11.54 5.12 241 91 .4 ' -4.000

0.00 -1.32 23RITT -11.81 -4.83 1346 92.6 -

29RIT -1 L-46 -3 76 1272 95.0

0 0 1 KASBA -A  33 kv Rec.Sl -9.54 -2.39 189 95.7

33ENT 9.54 2.89 189 95.7 -2.000

0 0 1 KASBA -A  33 kv Rec.Sl -10.53 -3.03 208 96.0

33ENT 10.53 3.08 208 9 6 0 -2,000

0.00 -3.33 31 ENT -9.49 -1.99 1022 97.9

32ENT -10.47 -2.06 1125 98.1

0 0 26RITT3 -10,37 -5.60 1258 88.0

0 0 3CH1T 8.04 0.34 154 99.9

5Kasba 2.74 1.61 61 86.3

7BLG < 4.62 -0.51 89 -99.4

9NBLG -7.07 -2.01 141 96.2

1 IRasli -8,33 0.58 160 -99,8

* Indicates a voltage regulated bus { voltage controlled or swing type machine connected to it) 

tt Indicates a bus wilh a load mismatch of nxire than 0 .1 MVA



Projccl: CESC LossSludy Rcport(2004-05)

Localion: Kolkola, W esl Bengal

Conlracl: 2004ER26

Engineer: M S.B halla

Filename: 33KvKASBA
Sludy Case: LF

ETAP PowerStalion

4.0.4C
Page:

Dale:

SN:

I I

09-21-2005

TATAENERGY

Revision: Base 

Config.: Normal

33 kv Kasba wilh modified lenghls and Loads

BRANCH LOSSES Summary Reuort

CKT/Branch From-To Bus Flow To-Froni Bus Flow Losses % Bus Vollage
Vd 

% Drop 
in VmagID M W M var M W Mvar kW Kvar From To

C 6 28.320 6.355 -27.961 -9.918 358.5 -3563^0 92.5 91.2 1.31
CIO 20.571 2.063 -20.437 -4.857 134.5 -2793.6 92.5 91.8 0.66
CM 1.216 0.471 ■7.199 -3.366 17.2 -2S94.8 92.5 92.3 0.25
C12 7.570 1.150 -7.550 -4.043 19.8 ■2*92.1 92.5 9 2 2 0,27
C I4 10.526 -0.164 -10.434 -6.846 92.7 -7009.8 92.5 91.6 0.92
C15 12.008 -0.576 -11,893 ■6.344 114.7 -6919.2 92.5 91.5 0.99
C I6 11.640 -1.675 -11.538 -5.124 102.0 -6799.2 92.5 91.6 0.88
c n 9.608 -4.093 -9.538 -2.887 69.4 -6979.8 92.5 91.9 0.64
C18 10.591 2.G23 -10.52G -3.084 65.5 -460.9 92.5 91.9 0.64
Cl ■7.994 -5.443 8.037 0.335 42.8 -5108.4 90.4 91.0 0.54
T l 7.994 5.443 -7.955 ■4.720 38.9 723.2 90.4 9 2 0 1.58
C2 -2.744 ■1.735 2.744 1.609 0.1 -125.G 91.0 91.0 0.00
T4 2.744 1.735 ■2.732 ■1.548 12.1 18G.8 91.0 91.7 0.69
C3 -4.612 -3.102 4.622 -0.509 9.5 -3611.3 90.8 91.0 0.21
T6 4.612 3.102 -4.598 -2.850 13.6 252.6 90.8 92.0 1.26
C4 7.101 -2.820 ■7.073 -2.013 27.5 •4832.9 91.3 91.0 0.34
TIG -7.101 2.820 7.127 -2.334 26 1 486.4 91.3 92.4 1.09
C7 27.9G1 9.918 .-27.930 -10.357 31.2 -439.6 91.2 91.1 0.13
C5 8.3G1 -4.338 -8.329 0.577 32.2 -3760.7 91.2 91.0 0.25
T9 -8.361 4.338 8.400 -3.620 38.G 718.0 91.2 92.3 1.05
C8 19.043 4.869 ■ 19.036 ■5.092 6.7 -223.0 91.1 91.0 0.04
Linc3 8.887 5.488 ■8.789 -5.435 98.1 53.3 91.1 89.7 1.35
T10 19.036 5.092 -18.872 -2.032 164.5 3060.0 91.0 92.3 1.27
C9 8.789 5.435 -S.788 -5.569 1.2 -134.5 89.7 89.7 0.01
T I2 8.788 5.569 -8.742 -4.718 45.7 850.8 89.7 91.1 1.42
T15 20.437 4.857 -20.248 -1.332 189.5 3524.4 91.8 92.4 0.57
T18 7.199 3.3G6 -7.170 -2.834 28.6 531.8 92.3 91.3 0.92
T20 -7.517 -3.425 7.550 40 4 3 33.2 617.9 90.8 92.2 1.46
T25 10.434 6.84G -10.366 -5.595 67.2 1250.7 91.6 90.1 1.53
T27 11.893 6.344 -11.812 ■4.833 81.2 1510.6 91.5 91.2 0.31
T28 11.538 5.124 -11.464 ■3.760 73.4 13G4.3 91.6 91.2 0.41
T30 9.538 2.887 -9.490 ■1.987 48.4 899.5 91.9 91.2 0.G6
T32 10.526 3.084 -10.471 -2.062 54.9 1021,7 91.9 91.2 0.66

2139.5 -4 1496.3





Project: CESC LossSludy Reporl(2004-05)

Location: Kolkola, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: 33KvKASBA

ETAP PowerStation 

4.0.4C

Sludy Case: LF

Page: 14

Date: 09-21-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

33 kv Kasba wilh modified lcnghls and Loads

S U M M A R Y O F  T O T A L  G E N E R A T IO N . L O A D IN G &  D E M A N D

MW M v a r M VA %  P F

Swing llus(es): 118.049 6,155 118.210 99.86 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 118.049 6.155 118.210 99.86 Lagging

Total Motor Load: 115.910 55.716 128.606 90.13 Lagging

Toial Stalic Load: 0.000 -8.065

Apparent Losses: 2.140 -41.496

System Mismatch: 0.000 0.000

Number o f Iterations: 4





One

'page 1

Line Diagram___-___33KvKasba
G enl 
120 MW

11:39:47 Sep 21, 2005 Project File: 33Kv KASBA
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Project: CESC Loss Sludy Report 2004-05

Localion: Kolkala, W est Bengal

Contract; 2004ER26

Engineer: M.S. Bhalla 

Filename: 33KV-TITAGARH-RS

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: I

Dale: 09-22-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

33 kV Area T1TAGARH/MULAJORE GEN./REC.Station

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Plow Analysis

Loading Category: Design 

Load Diversity Factor: N one

Swine Generator Load Total

Number o f Buses: 2 0 49 51

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total 
Number o f branches: 27 0  0 52 0 0 79

Method o f  Solution; Newton-Raphson Method

Maximum No. o f  Iteration: 99

Precision o f Solution: 0.000100

System Frequency: 60.00

Unit System: English

Project Filename: 33KV-TITAGARH-RS

Output Filename: C:\ETAP 404\PowerSlation\33KV-TITAGARH-RS\Untilled.in
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Project: CESC Loss Sludy Report 2004-05 E i A r  ru w era iH iio n
Page: 10

Location: Kolkala, Wesl Bengal 4.0.4C Date: 09^22-2005

Conlracl; 2004ER26 SN: TATAENERGY

Engineer: M.S.Bhalla
Sludy Case; LF

Revision: Base

Filename; 33KV-TITAGARH-RS Config.; Normal

33 kV  Aren T IT A G A R H /M U L A JO R E  G E N ./R E C .S ia lion

LOAD FLOW REPORT

Bus V oltaic Generation M olor Load Static Load Load Flow XFMR
ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Anq) %PF % Tap

6AGAARP 6.000 97.608 -6.6 0 0 18.24 10.34 0 0 33AGARP_2 -9.13 -5.20 1035 86.9

33A GA RPJ -9.12 -5.13 1031 87.1

6DARACKP 6.000 94.530 -3.6 0 0 12.94 6.99 0.00 -5.36 33BARACK_3 -4.41 -1.37 469 95.5

33BARACKP 2 -4.42 -1.36 470 95-6

33BARACKP1 -4.12 1.10 433 *96.6

6DHATP-NORTH 6.000 98499 -4.1 0 0 9.14 4.42 0 0 33BHTP-NR-16 -4.57 -2.21 495 90.0

33B inT -N R -l3 -4.57 -2.21 495 90.0

GBHTPRA 6.000 98.693 *4.0 0 0 15.60 7.55 0 0 33BHTPRA-7 -7.80 -3.78 844 90.0

33BHTPRA-8 -7.80 -3.78 844 90.0

6BIRATI 6.000 95.884 -1.1 0 0 1.97 0.84 0 0 33BIRATI -1.97 ’0.84 214 92.0

6GARULIA 6.000 100 183 -4.1 0 0 18.70 11.59 0 0 33GRULIA-5 -8.78 -5.43 991 85.0

33GURLIA-15 -4.87 -2.89 543 86.0

33GURLIA-4 *5.06 -3.27 578 84.0

6GURHTI 6.000 100.3*19 -5.8 0 0 27.28 14.72 0.00 -4.03 33GURHTI-10 -7.42 -3.27 777 91 5

33GURHTI-I6 -7.00 -2.05 699 96.0

33GUR1TTI-I1 -12.85 -5-39 1336 92.2

6ISHPRE 6.000 100.305 -2.4 0 0 6.58 3.19 0 0 33ISHPOR-I3 -2.46 ‘1.24 264 89.3

331SHPOR-I4 -4.12 -1.95 437 90.4

6R1SHRA 6000 102 519 -4.7 0 0 19-12 1032 0.00 ■4.73 33R1SHRAJ -6.15 -1.80 601 96.0

33RJSHRAJ -6A5 -1.80 601 96.0

33R1SKRA 1 -6.83 -2.00 667 96.0

6SERAMP 6.000 99.612 -2.7 0 0 10.85 8.14 0 0 33SERAMP-1 -5.42 -4.07 655 80.0

33SERAMP-2 -5.42 -4.07 654 80.0

6S1NTHIA 6.000 96.583 -7.2 0 0 18.71 9.06 0 0 33SINTH-2 -9.36 -4.53 1035 90.0

33SINTH-1 -9.35 -4.53 1035 90.0

6SUKCH 6.000 102.928 -3.6 0 0 12.82 6.21 0.00 -3.18 33SUKCH-1 -5.28 -2.99 567 87.0

33SUKCH-2 -7.53 -0.04 704 1000

33AGARP_1 33.000 95.349 -0.1 0 0 0 0 0 ■ 0- 33T1TAGRH-RS -9.20 -6.66 208 81.0

6AGAARP 9.20 6.66 208 81.0 -10.000

33AGARP_2 33.000 95.436 -0.1 0 0 0 0 0 0 33T1TAGR1I-RS -9.21 -6.74 209 80.7

6AGAARP 9.21 6.74 209 80.7 -10.000

3JDARACK_3 33.000 96.973 0.0 0 0 0 0 0 0 33T1TAGRH-RS -4.43 -1.68 85 93.5

6DARACKP 4.43 1.68 85 93.5

33DARACKP 1 33.000 93.481 0.0 0 0 0 0 0 0 33TITAGRH-RS(I) -4.13 0.83 78 -98.0

6BARACKP 4.13 ‘0.83 78 ‘98.0

33D ARA CK P2 33.000 96.965 0.0 0 0 0 0 0 0 33TITAGRH-RS -4.43 -1.68 85 93.5

6DARACKP 4.43 1.68 85 93.5

33BHTP-NR-13 33.000 93.828 -0.7 0 0 0 0 0 0 33MULAJORE -4.59 -2.56 97 B7.3

6BHATP-NORTH 4.59 2.56 97 87.3 -8.000
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Project: CESC Loss Sludy Report 2004-05 b i A P  ro w e ra ta t lo n Page: 11
l.ocaLioji: Kolkata, West Bengal 4.Q.4C Date: 09-22-2005
Conlracl: 2004ER26 SN: TATAENERGY
Engineer: M.S. Bhalla

Study Case: LF Revision: Base
Filename: 33K.V-TITAGARH-RS Con lig.: Nonna 1

33 kV Area TITAGARH/MULAJORE GEN./REC.Slalion

B us V o lta g e G e n e ra t io n M o to r  L o a d Slflllc L o a d L o a d  F lo w XFMR
ID kV %Mag- Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

33BHTP-NR-16 33,000 93 831 -0.7 0 0 0 0 0 0 33MULAJORE -4,59 -2.57 97 87.3

6BltA TP-NORTH 4.59 2.57 97 87.3 -8.000
33BHTPRA-7 33.000 93.930 -0.7 0 0 0 0 0 0 33MULAJORE -7.83 -4.36 166 87.4

6BHTPRA 7.83 4.36 166 87.4 -8 000
33BHTPRA-8 33.000 93.931 -0.7 0 0 0 0 0 0 33MULAJORE -7,83 -4.36 166 87.3

6BHTPRA 7.83 4.36 166 87.3 -8.000
33BIRATI 33.000 96.646 -0.2 0 0 0 0 0 0 33T1TAGRH-RS ■ 1.97 -0.88 39 91.4

6BIRATI 1.97 0 88 39 91,4
33BORD-ISHPR 33.000 93.848 -0.7 0 0 0 0 0 0 33ISHPOR-14 4.13 2.10 86 89.1

33MULAJORE -5-J2 -2.45 105 90.2

33ISHP RE-REF 0.99 0.35 19 94.2
33CHORDRD 33.000 94.362 -0.6 0 0 0 0 0 0 33MULAJORE 0.00 0.00 0 0.0

33MULAJORE 0.00 0.00 0 0.0

33GRULTA-5 33.000 94.379 -0,6 0 0 0 0 0 0 33T1TAGRH-RS -10.75 -4.11 213 93.4

33MULAJORE 1.93 -2.12 53 -67 3

6GARUL1A 8.82 6.24 200 81.7 -10.000

33GURDH-YRD 33.000 94.502 -0.7 0 0 0 0 0 0 33MULAJORE 2.35 2.97 70 62.1

33MULAJORE 2.30 2.90 68 62.1

33PTUL-YRD -2.32 -2 94 69 62.1

33PTUL-YRD -2 32 -2.94 69 62 1
33GURKTI-IO 33.000 95,07] -0.6 0 0 0 0 0 0 33R(OH) -I I . 88 -6,89 252 86.5

33MULAJORE 4.41 2.75 95 84.8

6GURHTL 7.47 4.13 157 87.5 -10.000
33GURHTM I 33.000 94.852 -06 0 0 0 0 0 0 33R(OH) -16.35 -9.25 346 87.0

33MULAJORE 3.42 2 40 77 81.9

6GURHT1 12.93 6.85 269 88 4 -10.000

33GURIITI-I6 33.000 93.559 -o.s 0 0 0 0 0 0 33MULAJORE -7.04 -2.75 141 93.2

6GURHT1 7.04 2.75 141 93.2 -10.000

33GURL1A-4 33.000 94.573 -0.5 0 0 0 0 0 0 33TITAGRH-RS *10.33 -3.71 203 94,1

33MULAJORE 5.24 -0.W 96 100.0

6GARULIA 5.08 3.75 116 80.4 -10.000

33GURLIA-15 33.000 94.089 -0.7 0 0 0 0 0 0 33MULAJORE -4.89 -3 31 109 82.8

6GARULIA 4.89 3.31 109 82 8 -jo.ooo
33ISHPOR-I3 33.000 93.996 -0.7 0 0 0 0 0 0 33MULAJORE -2.46 -1.34 52 87.9

61SHPRE 2 46 1.34 52 87.9 -8.000

33ISHPOR-I4 33.000 93.837 -0.7 0 0 0 0 0 0 33BORD-1SHPR -4.13 -2.10 86 89.1

6ISHPRE 4.13 2.10 86 89.1 -3.000

33ISHPRE-REF 33.000 93.832 -0.7 0 0 0,99 0.48 0 0 33BORD-ISHPR -0.99 -0.48 20 90.0

33MULAJQRE 33 000 94.361 -0.6 0 0 0 0 0 0 33PLTAW -5.87 -2.30 116 93.1

33GRULIA-5 -1.93 1.83 49 -72.6

33T1TAGRJI-RS -9.56 -3 34 187 94.4

33T1TAGRH-RS ■9.55 -3.34 187 94.4
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Location: Kolkala, West Bengal 4.0.4C Dale: 09-22-2005

Contract: 2G04ER26 SN: TATAENERGY
Engineer; M.S. Bhalla

Sludy Case: LF Revision: Base
Filename: 33KV-T1TAGARH-RS Config.: Normal

33 kV Area TIT AGARH/MULAJORE GEN./REC. Slat ion

rius

33PLTAW

33PTU1.-YRD

33R(L/A)2

33R(OH)

33RISHRA I

J3S{L/A)2

33SKRAMP-1

kV

VoJtagc 
%Mag. Aug.

G encralion M otor Load Static Load Load Flow XFMR
MW Mvar MW Mvrar M W Mvar

33.000 95.45*1

33.000 96.703

33.000 95.039

33.000 95.389

-0.4

33.000 95009 -0 4

33.000 94.78*1 -0.5

33.000 94.7*0 *0.5

2.96 1.43

ID ' MW Mvar A np %PF % Tap

33CHORDRD 0.00 -0.15 2 0.0

33CHORDRD 0.00 -0.15 2 0.0

33GURLIA-4 ■-5.23 -023 97 99.9

33ISHPOR-J3 2.47 0.92 48 93.7

33BORD-ISHPR 5.14 1.95 101 93.5

33BHTPRA-7 7 .S6 4.12 164 88.6

33BHXPRA-8 7.86 4.12 164 88 6

33BHTP-NR-16 4.61 2.00 93 91.7

33BHTP-NR-I3 4.61 2.00 93 91.7

33GURLIA’ 15 4.90 3.06 107 S4.8

33GURHTI-10 -4.38 -3.47 103 78.4

33GURHTI-16 7.10 2.17 137 95.6

33GURHTI-11 -3.40 -3.01 £4 74.9

33GURDH-YRD -2.35 -3.12 72 60.1

33GURDH-YRD -2.29 *3.05 70 60.1

33TITAGRH-RS -8.89 -2.72 170 95.6

33MULAJORE 5.93 1.28 111 97.7

33TITAGRH-RS -2.34 -3.02 69 61.3

33TITAGRH-RS -2.34 -3.02 69 61.3

33GURDH-YRD 2.34 3.02 69 61.3

33GURDH-YRD 2.34 3.02 69 61 3

33RISHRA_I 0.55 18.29 336 3.0

33S(L/A)2 3.90 0.18 71 9 9.9

33R(OH) -4.45 '18.48 349 23.4

33R(I7A)2 4.52 18.40 347 23.9

33S(L/A)2 7.05 7.75 192 67.3

33GURHTM 0 11.92 6.78 251 86.9

33GURHTI-11 16.44 9.15 345 87.4

33T{OH)-l -20.12 ■21.21 536 68.8

33T(OH)-2 -19.81 -20.87 527 68.9

33R(UA)2 -0.55 -18.29 336 3.0

33T1TAGRH-RS(I) 11.12 20.59 430 47.5

33T1TAGRH-RS -29.78 -9.50 575 95 3

6RTSHRA 6.17 2.32 121 93.6 -10.000

6RJSHRA 6.17 2.32 121 93.6 -10.000

6R1SHRA 6.86 2.57 134 93.6 -10.000

33R(L/A)2 -3-89 -0.61 72 98.8

33SERAMP-I 5.44 4.42 129 77.6

33SERAMP-2 5.44 4.41 129 77.7

33R{OH) -7.00 -8.22 199 64.8

33S<L/A)2 -5.44 -4.42 129 77.6

6SERAMP 5.44 4.42 129 77.6 -8.000



Projccl; C E S C  Loss S tu d y  R ep o rt 2004 -05  

Location: K olkata , W est B engal 

C on trac t: 20G4ER2G 

Engineer; M .S. B halla  

F ilenam e: 33K V -T JT A G A R H -R S

E T A P  P ow erS ta flon

4.0.4 C

S lu d y  C ase: LF
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Page: 13 

Dale: 09 -2 2 -2 0 0 5  

SN: T A T A E N E R G Y  

R evision: B ase  

C onfig .: N orm al ■

33 kV  A rea  TL TA G A R H /M U L A JO R E  G E N -/R E C .S ta lion

Bus Voltage G eneration M otor Load Static Load Load Flow XFM R
ID tV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp % I’F %  Tap

33SERAMP-2 33.000 94.779 -0.5 0 0 0 0 0 0 33S(L/A)2 -5.A4 -4.42 129 77.6

6SERAMP 5.44 4 42 129 77.6 -8.000

33SINTH-1 33.000 93.830 -0 3 0 0 0 0 0 0 33T1TAGRH-RS -9.44 -6.07 209 84.1

6SrNTHlA 9.44 6.07 209 84 1 -10.000

33S1NTH-2 33.000 93.835 -0.3 0 0 0 0 0 0 33T1TAGRH-RS -9.44 -6.07 209 84.1

6SINTHIA 9.44 6 07 209' 84 1 -10.000

33SUKCH-1 33.000 96.620 0.0 0 0 0 0 0 0 33TITAGRH-RS -5.31 -3.45 114 33.8

6SUKCH 5.31 3.45 114 83 6 -10.000

33SUKCH-2 33.000 93.116 -0.2 0 0 0 0 0 0 33TITAGRH-RS(I) -7.55 -0.4S 142 99.S

6SUKCH 7.55 0.48 142 99.S -10.000

33T(0H>1 33.000 96.730 -0.1 0 0 0 0 0 0 33T1TAGRH-RS -20.21 -21.69 536 6S.2

33R(OH) 20.21 21.69 536 68 2

33T(OH)-2 33.000 96.709 -0 1 0 0 0 0 0 0 33T1TAGRH-RS -19.90 -21.33 527 68-2

33R(OII) 19.90 21,33 527 68.2 --

* J JT1TAGRII-RS 33.000 97.000 0.0 179.70 93.99 0 0 0 0 33T(OH)-2 19.92 21.33 526 68 3

33SINTH-1 9.73 4 62 194 90.3

33SINTHh2 9.73 4.62 194 90.3

33B1RATI 1 98 -1.49 44 -79.9

33AGARP_2 9.36 5.56 196 36.0

33AGARP 1 9.35 5.91 199 S4.5

33SUKCH-I 5.33 3.89 109 87.9

33DARACK._3 4.43 1.66 85 93-6

33BARACKI>_2 4.43 1.63 85 93.9

33RISHRA 1 30.33 9.31 572 95.6

33PLTAW 9.02 1.74 165 98.2

33GRUL1A-5 11.02 2.91 205 96.7

33MULAJORE 9.S0 I.8S 179 98.2

33GURLIA-4 10.56 2 51 195 97.3

33MULAJORE 9.78 I.SS 179 98.2

33PTUL-YRD 2.35 2.67 64 6 6 0

33PTUL-YRD 2.35 2 67 64 6 6 0

33T(OH)-1 20.23 21.69 534 68.2

* 33TITAGR1I-RS(I) 33.000 93.500 0.0 0.93 -21.34 0 0 0 0 33SUKCH-2 7.58 0.26 142 99.9

33DARACKF_1 4 13 -0.S7 79 -97.9

33RISHRA_I -10.79 -20.73 437 46.2

* Indicates a voltage regulated bus ( voltage controlled or swing i)pc machinc coruicclcd io it) 

ii Indicates a bus wilh a load mismatch o f more ihauO.l MVA



Projccl: CESC Loss Study Report 2004-05

Location: Kolkala, West Bengal

Contract: 2004ER26

Engineer: M.S. Bhalla

Filename: 33KV-TITAGARH-RS
Sludy Case: LF

ETAP PowerStation

4.0.4C
Page:

Dale:

SN:

G 3

17

09-22-2005

TATAENERGY

Revision: Base 

Config.: Normal

33 kV Area T1TAGARH/MULAJORE GEN./REC.Stalion

BRANCH LOSSES Summary Report

C K T /  B ranch From -T o Bus Flow T o-F rom  Bus Flow Losses %  Bus V oltage
Vd 

%  Drop 
iti VntagID M W Mvar MW Mvar kW Kvar From To

T12 -9.128 -5.205 9.211 6.743 S2.7 1538.7 97.6 95.4 2.17

T l 3 -9.116 -5.135 9.198 6.660 82.0 1525.4 97.6 95.3 2.26

T I6 -4.409 -1.366 4.427 1.682 17.0 316.6 94.5 97.0 2.44

T I7 -4.*116 -1.360 4.433 1.677 - 17,1 317.2 94.5 97.0 2.44

TIS -4.119 1.100 4.134 ■0.830 14.5 270.1 94.5 93.5 1.05

T26 -4.568 -2.213 4.587 2.566 19.0 352.6 98.5 93.8 4.67

111 -4.567 -2.211 4.586 2.564 18.9 352.3 98,5 93.8 4.67

T24 -7.798 -3.776 7.S30 4.363 31.6 586.8 98,7 93.9 4,76

T25 -7.799 -3.778 7.830 4.365 31.6 587.0 98.7 93.9 4.76

T il -1.969 -0.839 1.971 0.877 2.0 37.9 95.9 96.6 0,76

T19 -8.777 -5.428 8.820 6.236 43.4 807.9 100.2. 94.4 5.80

T20 -4.865 -2.888 4.888 3.311 22.8 423.4 100.2 94.1 6.09

T2I -5.058 -3.273 5.084 3.753 25.8 480.2 100.2 94.6 5.61

T28 -7.425 -3.266 7.471 4.133 46.6 867.4 100.3 95.1 5.28

T29 -7.004 -2.046 7.042 2.748 37.7 701,9 100.3 93.6 6.79

T30 -12.851 ■5.385 12.930 6.853 78.9 L468.0 100.3 94.9 5.50

T22 -2.459 -1.239 2.464 1.339 5.4 100.1 100.3 94.0 6.31

T23 -4.120 -1.947 4.128 2.105 8.4 157.2 100.3 93.8 6.47

Tl 6.146 -1.797 6.174 2 315 27.9 518.1 102.5 95.0 7.51

T2 -6.146 -1.797 6.174 2.315 27.9 518.1 102.5 95.0 7.51

T3 *6.829 ■ 1.997 6.860 2.573 30.9 575.6 102.5 95.0 7.51

T4 -5.424 -4.069 5.443 4.422 19.0 352.8 99.6 94.8 4.83

T7 -5.424 -4.067 5.443 4.420 19.0 352.7 99.6 94.8 4.83

T9 -9.357 -4.533 9.439 6.071 82.7 1538.5 96.6 * 93.8 2.75

TlO -9.354 -4.529 9.437 6.067 82.7 1537.4 96.6 93.8 2.75

T I4 -5.285 -2.991 5.310 3.453 24.8 462.1 102.9 96.6 6.31

TIS -7.531 -0.038 7.555 0.482 23.9 ' 444.0 102.9 93.1 9.81

Cable 15 -9.198 -6.660 9.351 5.910 153.1 -750.5 95.3 97.0 1.65

Cable 14 -9.2 II -6.743 9.356 5.561 145.0 -1182.1 95.4 97.0 1.56

CablelS -4.427 -1.682 4.427 1.664 0.9 -17.8 97.0 97.0 0.03

Cable20 -4.134 0.830 4.135 -0.867 1,1 -37.2 93.5 93.5 0.02

C able l9 -4.433 -1.677 4.435 1.631 1.4 -45.5 97.0 97.0 0.03

Cable40 -4.586 -2.564 4.610 2.000 23.5 -564.1 93.8 94.4 0.53

Cable39 *4.587 ■2.566 4.610 2.004 23.4 -561.4 93.8 94.4 0.53

Cable37 -7.830 >4.363 7.863 4.118 32.8 -244.7 93,9 94.4 0.43

Cable3S ■7.830 -4.365 7.863 4.121 32.8 -244.0 93.9 94.4 0.43

Cable 13 -1.971 -0.877 1.979 -1.491 8.4 *2367.6 96.6 97.0 0.35

Cabled 4 4.129 2.099 -4.128 -2.105 0.3 -5.9 93.8 93 8 0.01

Cable35 -5.119 -2.452 5,144 1.949 25.0 -503.1 93 8 94.4 0.51

Cable36 0.990 0.353 -0.990 -0.479 0.1 -126.1 93.8 93.8 0.02

Cable30 0.000 -0.002 0.000 -0.153 0.0 -155.1 94.4 94.4 o.oo

Cable3l 0.000 0.002 0.000 -0.153 0.0 -151.7 94.4 94.4 0.00
Cable25 -10.751 -4.112 11.015 2.907 264.0 -1205.2 94.4 97.0 2.62

Cable26 1.931 -2.124 ■ 1.928 1.825 3.5 -298.7 94.4 94.4 0.02

C abk46 2.350 2.970 -2.346 -3.116 4.3 -145.9 94.5 94.4 0.14

Cablc47 2.298 2.900 -2.294 -3.050 4.2 -149.4 94.5 94.4 0.14

LineS -2.324 -2.935 2.342 3.018 18.1 83.0 94.5 96.7 2.20
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Projccl: CESC Loss Study Report 2004-05

Localion: Kolkata, West Bengal

Contract: 2004 ER26

Engineer: M.S. Bhalla

Filename: 33KV-TITAGARH-RS

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 18

Dale: 09-22-2005

SN: TATAENERGY 

Revision: Base

Conlig.: Normal

33 kV Area TITAGARH/MULAJORE GEN./REC.Stalion

C K T  /  B ranch From -T o Bus Flow T o-F rom  Bus Flow Losses %  Bus V oltage
Vd 

% Drop 
in VniagID MW Mvar MW Mvar ltw Kvar From To

1 .Inc 6 -2.324 -2.935 2.342 3.018 18.1 83.0 94.5 96.7 2.20
Cable7 -11.880 *6.887 11.917 6.781 36.8 -105.6 95.1 95.4 0.32
Cabled 3 4.409 2.754 -4.376 *3.470 32.1 -716.3 95.1 94.4 0.71
C ables -16.351 -9.248 16.436 9.149 85.2 -99.1 94.9 95.4 0.54
Cabled 5 3.42] 2.395 -3.403 *3.013 18.0 -617.6 94.9 94.4 0.49
Cable44 -7.042 -2.748 7.095 2.170 53.4 -577.4 93.6 94.4 0.80
Cable28 *10.327 -3.712 10.561 2.508 234.7 -1203.5 94.6 97.0 2.43
Cable32 5.243 -0.042 -5.231 -0.229 11.6 -271,0 94.6 94.4 0.21
Cable4l *4.888 -3.3 H 4.901 3.063 13.4 -247.9 94.1 94.4 0.27
Cable33 -2.464 -1.339 2.474 0.922 9.2 -416.7 94.0 94.4 0.37
C'ab!c2-1 -5.372 ■2.303 5.932 1.282 60.2 -1021.7 94.4 95.5 1.09
Cable27 -9.562 -3.344 9.800 1.881 237.4 -1463.1 94.4 97.0 2.64
Cable29 -9.547 -3.341 9.784 1.875 237.1 -1466 1 94.4 97.0 2.64
Cable23 -8.893 -2.716 ■ 9.022 1.739 123.4 -976.5 95.5 97.0 ! .55
Cablc48 -2.342 -3.018 2.351 2.673 8.5 *345.4 96.7 97.0 0.30
Cable49 -2.342 -3.018 2.351 2.673 8.5 -345.4 96.7 97.0 0.30
C ablel 0.552 18.292 •0.549 -18.291 3.6 1.0 95.0 95.0 0.03
Cable2 3.901 0.184 -3.891 -0.609 9.8 -424.5 95.0 94.8 0.26
CableS -4.453 -18.477 4.524 18.396 71.3 -80.9 95.0 95.4 0.35
CabteS 7.051 7.748 -6.996 -8.222 55.3 -473.7 95.4 94.8 0.61
U nci -20.116 -21.208 20.206 21.686 90.0 478.0 95.4 96 7 1 34
Line2 -19.312 -20.866 19.899 21.329 87.2 463.1 95.4 96.7 1.32
Cabled 1 11. [ 16 20.590 *10.789 -20.733 327.5 -142.9 95.0 93.5 1.51
Cable22 -29-777 -9.502 30.331 9.307 554.0 -195.6 95.0 97.0 1.99
Cable3 5.443 4.418 *5.443 -4.422 0.2 -3.4 94.8 94.S 0.00
Cabled r 5.443 4.412 -5.443 -4.420 0.3 -7.4 94.8 94.8 0.00
C ablel 1 -9.437 -6.067 9.730 4.616 293.0 -1450.4 93.8 97.0 3.17
C ablel2 -9.439 -6.07J 9.732 4.624 292.6 -1447.4 93.8 97.0 3.17
Cable 16 *5.310 -3.453 5.329 2.890 19.5 -562.4 96.6 97.0 0 3 3
Cable 17 *7.555 -0.482 7.585 0.256 29.9 -226.3 93.1 93.5 0,38
Cablc50 -20.206 -21.686 20.228 21.691 21.7 4.6 96.7 97.0 0.27
Cable9 -19.899 -21.329 19.922. 21.331 23.0 1.9 96.7 97.0 0 29

4737.8 -5339.6



Projccl: CESC Loss Sludy Report 2004-05

Localion: Kolkala, Wesl Bengal

Conlracl: 2004ER26

tingineer: M.S. Bhalla

Filename: 33K.V-T1TAGARJI-RS

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 21

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

33 kV Area TITAGARH/MULAJORE GEN./REC.Slation

S U M M A R Y O P  T O T A L G E N E R A T I O N . L O A D IN G &  D E M A N D

MW M var MVA %  PF

Swing Bus(es): 180.635 72.646 194.695 92.78 Lagging

Generalors: 0.000 0,000 0.000 100.00 Lagging

Tolal Demand: 180.635 72.646 194.695 92.78 Lagging

Tolal M olor Load: 175.897 95.283 200.046 87.93 Lagging

Tolal Sialic Load: 0.000 -17.297

Apparent Losses: 4.738 -5.340

Syslem Mismatch: 0.000 0.000

Number o f  Iterations 4





Dne-Line Diagram - OLV1
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Location: Kolkata, Wesl Bengal 4.0.4C Date: 09-22-2005

Contract: 2004ER26 SN: TATAENERGY

Engineer: M.S.Bhalla Study Case- LE Revision: Base

Filename: 33KV-PRINSGP-STREET-SUBSTAT10N Config.: Normal

33 k V  A rea P R IN S E P  S T R E E T  S ubsla lion

L O A D F L O W R E P O R T

Bus V o lta g e Generation M olor Load Static Load Load Flow XFMR

ID t v %Mag- Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip °/oPF % Tap

6AM HTI 6.000 108.774 ■4.6 0 0 6.59 2.39 0.00 -5.32 33AM HTI -6.59 2.93 638 -91.4

6PRN-ST-DIST-STI\T 6.000 86.365 *7.8 0 0 26.00 14.96 0 0 33PSTT3 -8.82 -5.81 1176 83.5

33PSTTI -8.59 *4 58 1084 88.2

33PSTT2 ■ 8.59 -4 58 1084 88.2

6PSTT4 6.000 103.94-1 -62 0 0 8.67 3.43 0.00 -4.32 33PSTT4 -8.67 0.90 806 -99.5

6RSATI-2 6.000 100.498 -4.3 0 0 20.02 9.12 0.00 -4.04 33RSATI -10.16 -2.79 1008 96.4

33RSAT2 -9.86 -2.29 969 97.4

33AMHT1 33.000 103.829 -0.2 0 0 0 0 0 0 33PRS -6.62 2.35 118 -94.2

(SAM HTI 6.62 -2.35 118 -94.2 -2.000

33MTPR 33.000 102.912 -0.2 0 0 2.79 1.10 0 0 33R(LA) -2.79 ■1.10 51 93.0

*33PK \SP-ST-REC-ST\ 33.000 95.000 0.0 2629 6.73 0 0 0 0 0 -13.54 33PSTT3 8.93 7.77 218 75.5

33PSTT2 S.6S 6.26 197 81.1

33PSTTI S.68 6.24 196 81.2

*33l‘US 33000 104.000 0.0 38.43 3.25 0 0 0 0 33RSATI 10.27 2.88 179 96.3

33R(LA) 12 81 3.22 222 97.0

33PSTT4 8.72 0.02 146 100.0

33 AM HTI 6.64 ■2.87 121 -91.8

33PSTTI 33.000 94.981 0.0 0 0 0 0 0 0 33PRi\,SP-ST-REOSTN -8.68 -6.26 197 81.1

6PRN-ST-DIST-STN 8.68 6.26 197 81.1

3JPSTT2 33.000 94 98*? 0.0 0 0 0 0 0 0 3 3 PRN S P-ST -R EC-STN -8.68 -6.27 197 811

6PRN-ST-DIST-STN 8.68 6.27 197 81.1

33PSTT3 33.000 94.971 0.0 0 0 0 0 0 0 J3PRNSP-ST.REC-STN -8.93 -7.79 218 75.3

' 6PRN-ST-D1ST-STN 8.93 7.79 218 75.3 -2.000

33PSTT4 33.000 103.992 0.0 0 0 0 0 0 0 33PRS -8.72 -0.04 146 100.0

6PSTT4 8.72 0.04 146 100.0

33R(LA) 33.000 102.916 -0.2 0 0 0 0 0 0 33RSAT2 9.90 3.05 176 95.6

33PRS -12.69 -4.13 226 95 1

33MTPR 2.79 1.08 50 93.2

33RSAT1 33.000 103.302 -0.1 0- 0 0 0 0 0 33PRS -1020 -3.62 183 94.2

6RSATI-2 10.20 3.62 183 94.2

33RSAT2 ' 33.000 102.902 -02 0 0 0 0 0 0 33R(LA) -9.90 -3.07 176 95.5

6RSATI-2 9.90 3.07 176 95.5

* Indicates a voltaic regulated bus ( voltage controlled or swing type machine connected to ii) 

Indicates a bus wilh a load mismatch of more than 0 .1 MVA





Projecl: CESC Loss Sludy Report 2004-05

Location: Kolkala, West Bengal

Contract: 2004ER26

Engineer: M.S. Bhalla

I'ilen ame: 33KV-PR1NS EP-STREET-S UBSTATION

69
ETAP PowerStation

4.0.4C

Study Case: LF

Page: 10

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

33 kV Area PRINSEP STREET Substation

BRANCH LOSSES Summary Report

C K T /  B r a n c h From -T o Bus Flow T o-From  Bus Flow L o s s e s %  B u s  V oltage
Vd 

% Drop 
in VntagID MW Mvar MW M i’ar kW Kvar From To

AHMRS -6.589 2.933 6.621 -2.349 31.4 583.7 108.8 103.8 4.95

PRNS-3 -8.824 -5.807 8.930 7.793 106.8 1986.0 86.4 95.0 8.61

PRNSEP-I -8.588 -*1.577 8.678 6.263 90.6 1685.6 86.4 95.0 8.62

PRNSEP-2 -8.590 -4.581 8.680 6.268 90.7 1686.8 86.4 95.0 8.62

PRNSEP-4 -8.668 0.896 8.718 0.037 50.2 933.1 103.9 104.0 0.05

BARNDS-1 -10.159 -2.787 10.204 3.624 45.0 S36.6 100.5 103.3 2.80

RABNDS-2 -9.861 -2.294 9.903 3.067 41.5 772.8 100.5 102:9 2.40

Cable9 -6.621 2.349 6.639 -2.866 17.9 -517.4 103.8 104.0 0.17

Cabled -2.790 -1.103 2.790 1.031 0.1 -21.9 102.9 102.9 0.00
Cables 8.933 7.769 -8.930 -7.793 2.4 -24.0 95.0 95.0 0.03

Cablefi 8.681 6.2 56 -8.680 -6.268 0.9 -12.0 95.0 95.0 0.01
Cablc7 8.680 6.244 -8.678 -6.263 1.4 -18.3 95.0 95.0 0.02

Cable 1 10.265 2.879 -10.204 -3.624 61.3 -744.9 104.0 103.3 0.70

Cabled 12.813 3.219 -12.694 -4.128 118.9 ■908.2 104.0 102.9 1.08

C ables 8.718 0.019 ■8.718 -0.037 0.6 -18.4 104.0 104.0 0.01

Cable2 9.904 3.047 ■9.903 -3.067 1.1 -20.4 102.9 102.9 0.01

660.8 6199.2
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Projecl: CESC Loss Study Report 2004-05 

Location: Kolkata, West Bengal 

Contract: 2004ER26 

Engineer: M.S. Bhalla

Filename: 33KV-PRINSEP-STREET-SUBSTATION 

33 kV Area PRINSEP STREET Substation

ETAP PowerStation 

4.0.4C

Study Case: LF

Page: 13

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

M W  M var MVA %  PF

Swing Bus(cs): 64.729 9.982 65.494 98.83 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 64.729 9.982 65.494 98.83 Lagging

Total M otor Load: 64.068 31.006 71.177 90.01 Lagging

Total Static Load: 0.000 -27.223

Apparent Losses: 0.661 6.199

System Mismatch: 0.000 0.000

Number o f  Iterations: 3

I





One-Line Diagram OLV1
7 1 -  —

6AMHTI
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Project: CESC Loss Sludy Report 2004-05

Location: Kolkola ,Wesl Bengal

Conlracl: 2004ER26

Engineer: M anish Shrivaslava 

Filename: JADAVPORE33

ETAP PowerStation 

4.0.4C

Study Case: LF

Page: 1

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Jadavpore 33 KV w ilh modified loads and lengths

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Swing Generator Load Total

Number o f  Duses: 1 0 16 17

XFM R2 XFMR3 Reactor Line/Cable Impedance Tie PD Total 

Number o f Blanches: 9 0 0  10 0 0 19

Method o f Solution: Ncwton-Raphson Method

Maximum No. o f Deration: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System- Mclric

Project Filename: JADAVPORE33

O ulpul Filename: C:\c data\ETAP404\PowerStalion\JADAVPORE33\M S.lfl





Projecl: CESC Loss Sludy Reporl 2004-05
ETAP Powei'Slation Page;

►m  r

7

Location; Kolkota ,Wesl Bengal 4.0-IC D ale: 09-21-2005

C on  tract. 2004ER26 SN: TATAENERGY

Engineer; M anish  S hrivastava
S ludy  C ase: LF

R evision: Base

Filenam e; JADAVPORE33 Config.: Normal

Jad av p o rc  53 K V  w ith  m o d ified  loads a n d  lengths

L O A D  F L O W  R E P O R T

Dus Voltage Generation M otor Load S lalicLoad L o a d  F I dw XKMK

ID kV % \U g. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar A nip ftPF

6BU3_T2 6.000 91.259 ■3.8 0 0 8.34 3.55 0 0 33BI£l_T2 -8.34 -3.55 956 92.0

6DHAT2 6000 90.622 -4.0 0 0 10.00 7.50 0 0 DHAT2 -10.00 -7.50 1327 SO.O

6JADT 6.000 90.899 0 .7 0 0 16.30 13.15 0 0 33JADT ■8.77 ■7.07 1192 77.8

33IADT -7.53 -6.08 i024 77.8

6JADT3 6.000 90.107 -3 5 0 0 7.23 4.48 0 0 33JADT3 -7.23 -4.48 907 85.0

6PAST 6,000 91.926 -4.5 0 0 22.62 13.00 0 0 33PASTI -11.30 -6.43 1360 86.9

33PAS T2 -11.32 -6.56 1370 86.5

fiTLNTI 6.000 89.962 -3.1 0 0 675 5.95 0 0 TLNTI ■6.75 -5.95 962 75.0

6TOLTI 6000 91.944 -4 2 0 0 9.77 5.27 0 0 33TOLT1 -9.77 -5.27 1161 88 0

33BLG_T2 33.000 94.435 •0.1 0 0 0 0 0 0 JADAVPORE 33 -8.38 -4 23 173 89.3

6BLGJT2 8.33 4.23 173 893

33J(ODYH 33.000 94.881 0 0 0 0 0 0 0 0 JADAVPORE 33 *7.30 -5.11 L64 81.9

33JADT3 7.30 5.11 164 81.9

33JADT 33.000 94.845 0.0 0 0 0 0 0 0 JADAVPORE 33 ■8.24 ■7 59 206 73.5

JADAVPORE 33 -3.16 -7.52 204 73.5

6JADT 8.82 8.13 221 73.5 -2.000

6JADT 7.58 6.98 190 73.5 -2000

33JADT3 33.000 94.258 0.0 0 0 0 0 0 0 33J(ODY)l -7.26 -5.14 165 31.6

6JADT3 7.26 5.14 165 81.6

33PAST1 33.000 95.155 0.0 0 0 0 0 0 0 JADAVPORE 33 -11.36 -7.7 J 252 82-7

6PAST 11.36 7.71 252 82-7 -2.000

33PAST2 33000 95.246 0.0 0 0 0 0 0 0 JADAVPORE 33 -11.39 -7.86 254 82.3
i

6PAST 11.39 7.86 254 82.3 -2.000

33TOLTI 33.000 94,560 0.0 0 0 0 0 0 0 JADAVPORE 33 -9.82 -6.27 215 84 3

6TOLTI 9.82 627 215 84.3 -2.000

DIIAT2 33.000 94.620 0 0 0 0 0 0 0 0 JADAVPORE 33 -10.06 -8.73 246 75.5

6DHAT2 10.06 8.73 246 75.5 -2.000

* JADAVPORE 33 33000 95 500 0.0 82.04 61.64 0 0 0 0 TLNTI 6.31 6.67 174 71.4

Dll A TI 10.16 3,74 245 75.8

33JADT 8.30 7.59 205 73.8

33J(ODY)l 7.35 5.08 163 32.2

33 PAST! L 1.40 7.72 252 82,8

33TOLTI 9.91 6.27 214 84.5

33JADT 8.22 7.51 204 73.8

33BLG_T2 8.46 4.19 173 89.6

33PAS T2 11.42 7.87 254 82-3

TLNTI 33 000 95.190 o.o 0 0 0 0 0 0 JADAVPORE 33 -6 79 -6.68 175 71.3

6TLNT1 6 7 9 6.68 175 71 3
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Projccl: CESC Loss Sludy Report 2004-05

Loealion: Kolkola .West Dcngal

Conlracl: 2004ER26

Engineer: Manish Shrivastava

Filename: JADAVPORE33

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 11

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base 

Config.: . Normal

Jadavpore 33 KV wilh modified loads and lengihs

B R A N C H  L O S S E S  S u m m ary  R e u u il

C K T /  B ranch From-To Bus Flow To-From Bus Flow Losses % Bus Voltage
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW Kvnr From To

BALLYGUN_T2 *8.344 -3.555 8.378 4.230 33.8 675.8 91.3 94.4 3.18

DHAKURIA_T2 -10.000 -7.500 10 061 8.726 61,3 1225.7 90.6 94.6 4.00

JADAV_Tl -8.766 -7.072 8 819 8.126 52.7 1054.3 90.9 94 8 3.95

JADAV_T2 -7.534 -6.078 7.579 6.984 45.3 906.0 90.9 94.8 3.95

JAD_T3 -7.225 •4.478 7.258 5.136 32.9 658.8 90.1 94.3 4.15

FASTI -11.297 -6.432 11.36 L 7.711 64.0 1279.6 91.9 95.2 3.23

PAST2 -11.324 -6-564 11.389 7.861 64.9 1297.1 91.9 95.2 3 32

TOLLY NTH _T 1 6.750 -5.953 6.786 . 6.681 36.4 727.8 90.0 95.2 5.23

TOLLYGUNGE -9.768 ■5.272 9.818 6.269 49.9 997.1 91.9 94.6 2.62

LNC9 -8.378 -4.230 8.464 4.193 85.8 -37.0 94.4 95.5 1.07

LNC4 -7.305 -5.111 7.351 5.034 46.5 -26.8 94.9 95.5 0.62

LNC5 7.305 5.111 *7.258 -5.136 46.8 -25.7 94.9 94.3 0.62

LNC3 -8.238 -7.591 8.300 7.585 62.0 -5.5 94.8 95.5 0.65

LNC8 -8.160 -7.^19 8 221 7-513 61.4 -6.4 94.8 95.5 0.65

I.NC6 -11.361 -7.711 11.401 7.719 39.9 7.5 95.2 95 5 0.35

LNCI0 -11.389 -7.861 11.418 7.867 29.5 5.8 95.2 95 5 0.25

LNC7 -9.818 -6.269 9.911 6.268 92.7 -1.7 94.6 95.5 0.94

LNC2 -10.061 ■8.726 10.160- 8.742 99.1 16.0 9 4 6 95.5 0.88

LKCI 6.811 6.670 -6.786 -6.681 25.0 -10.6 95.5 95.2 0.31

1029.7 8737.8





Project: CESC Loss Study Report 2004-05

Locution- Kolkota .West Bengal

Conlracl: 2004 ER26

Engineer: Manish Shrivastava

T'ilcnaine: JADAVPORE33

ETAP PowerStation
4.0.4C

Study Case: LF

Page:

Dale.

SN:

Revision: 

. Config.:

Jadavporc 33 KV with modified loads and lengths

S U M M A R Y O F  T O T A L G E N E R A T IO N . L O A D IN G &  D E M A N D

MW M var MVA % PF

Swing Bus(es): 82.039 61.640 102.615
V

79.9S Lagging.

Generators- 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 100.00 Lagging

Total Demand: 82.039 61.640 102.615 79.95 Lagging

Total Motor Load: 81.009 52.902 96.753 83.73 Lagging

Total Slatic Load: 0 . 0 0 0 0 . 0 0 0

Apparent Losses: 1.030 8.738

System Mismatch: 0 . 0 0 0 0 . 0 0 0

14

09-21-2005

TATAENERGY

B ase

Normal

Number of Iteralions: 2





One-Line Diagram__ - OLV1
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Projccl: CESC Loss Sludy Report 2004-05

Location: Kolkola .Wesl Bengal

Contract: 2004ER26

Engineer: Manish Shrivaslava

Filename: PARKLANE33

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 1

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: , Normal

PARK LANE _  33 KV wilh modified lengths and load

Klcctrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loadin g Categoiy: Design 

Load Diversity Faclor: None

Swing Generator Load Total

Number o f Buses: 1 0 11 12

I Jne/Cable Iinnedance Tie PD Tolal 
Number o f Branches: 6 0 0 8 0 0 14

Method of Solution: 

Maximum No. of Iteration: 

Precision of Sotulion:

Newton-Raphson Method

99

0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: PARKLANE33 "

Output Filename: C:\c data\ETAP404\PowcrStation\PARKLANE33\Unlilled.lfl
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Project: CESC Loss Study Report 2004-05 

Location: Kolkola .West Bengal 

Contract: 2004ER'}6 

Engineer: Manish Shrivastava

Filename: , PARKLANE33

PARK LANE 33 KV wilh modified lengths and load

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 7

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config : Normal

LOAD FLOW REPORT

Dus Voltage G eneration M otor Load Static Load Load Flow XFMR

|[> kV ftM ag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar A nip 'j&PF % Tap

6ASQT 6.000 95.681 -2.7 0 0 15.60 11,70 0 0 33ASQTI -7.S0 -5.84 980 80.0

33ASQT2 -7.80 -5.86 980 80.0

6MART1 6,000 93.395 -4.1 0 0 9.60 7.20 0 0 33MART1 -9.60 -7.20 1236 £0.0

CPCrRTl 6.000 93.792 ■ 4.5 0 0 10.00 7.50 0.00 -1.23 33PCIRTI -10.00 ■6.27 1210 84.7

GPLNT 6.000 93.864 -4.1 0 0 18.40 13.80 0 0 33PLNT2 -9.20 -6.90 1178 80.0

33PLNTI -9.20 -6.90 1179 80.0

33ASQT1 33.000 99.667 0.0 0 0 0 0 0 0 PARK LINE 33 -7.83 -6.47 178 77.1

6ASQT 7.83 6.47 178 77.1

33ASQT2 33.000 99.674 0.0 0 0 0 0 0 0 PARK LIME 33 -7.83 -6.48 178 77.0

6ASQT 7.83 6.48 178 77.0

33MARTI 33.000 99.699 0.0 0 0 0 0 0 0 PARK LINE 33 ■9.66 -8.41 224 75.4

6MART1 9.66 8.41 224 75.4

33PCIRT1 33.000 99.482 0.0 0 0 0 0 0 0 PARK LINE 33 -10.06 *7.45 220 80.3

6PCTRTI 10.06 7.45 220 80.3

33PLNT1 33.000 99.973 0 0 0 0 0 0 0 0 PARK LINE 33 -9.25 -8.03 214 75.5

6PLNT 9.25 3.03 214 75.5

33PLNT2 33.000 99.970 0.0 0 0 0 0 0 0 PARK LINE 33 -9.25 -8.02 214 75.6

GPLNT 9.25 8.02 214 75.6

* PARK UNI: 33 33.000 100.000 0.0 54.02 44.76 0 0 0 0 PRTNSEP STREET33 0.00 -0.05 0 0.0

33PLNT2 9.26 8 02 214 75.6

33ASQTI 7.85 6.47 178 77.2

33PLNT1 9.26 8 03 214 75.5

1 33PC[RTI 10.11 7.45 219 80.5

33ASQT2 7.85 6.49 178 77.1

33MARTI 9.69 8.41 224 75.5

PRINSEP STREET33 0.00 -0.05 0 0.0

PRINSEP STREET33 33.000 100.001 0.0 0 0 0 0 0 0 PARK LINE 33 0.00 0.00 0 0.0

PARK LINE 33 0.00 0.00 0 0.0

* Imlicaies a voltage regulated bus ( collage controlled or swing type machine connected to il) 

ft Indicates <1 bus with a load mismatch of more than 0.1 MVA
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Project: CESC Loss S ludy Report 2004-05

Location: Kolkota .West Bengal

Contract: 2004ER26

Engineer: Manish Shrivastava

Filename: PARKLANE33

E T A P  P o w erS ta tio n  

4.0.4C

Study Case: LF

Page: 10

Dale: 09-21-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

PARK LANE _ 3 3  KV wilh modified lengths and load

B R A N C H  L O SS E S  S u m m ary  R e p o rt

CKT / Branch From-To Bus Flaw To-From Bus Flow Losses % Bus Voltage
Vd 

% Drop 
in Vmag[D MW Mvar MW Mvar kW Kvar From To

AUCKLAND Tl -7.799 -5.845 7.826 6.467 27.0 622.0 95.7 99-7 3.99

AUCKLANDT2 -7.801 -5.855 7.828 6.478 27.1 622.9 95.7 99.7 3.99

MARQUIS T l ■9.600 -7.200 9.664 8.409 63.6 1209.0 93.4 99.7 6.30

PARKC1RT1 -10.000 -6.2*8 10.056 7.455 56.5 1186.2 93.8 99.5 5.69

PARKLANT1 -9,200 -6.898 9.253 8.023 53.5 1124.3 93.9 100.0 6.11

PARKLANT2 -9.200 -6.902 9.254 8.027 53.6 1124.S 93.9 100.0 6.11

LNC5 -7.826 -6.467 7.851 6.474 25.2 7 2 99.7 100.0 0.33

LNC8 -7.828 ■6.478 7.853 6.485 24.7 7.1 99.7 100.0 0.33

LNC9 -9.664 -8.409 9.695 8.408 30.9 -0.9 99.7 1000 0.30

LNC7 -10.056 -7,455 10-109 7.451 52.1 -3.1 99.5 100.0 0.52

LNC6 -9.254 -8.027 9.256 8.027 2.2 0.6 1000 100.0 0.03

LNC3 -9.253 -8.023 9.256 8.023 2.5 0.7 100.0 100.0 0.03

LNC1 0.000 -0.053 0.000 0.002 0.0 -51.6 1000 100.0 0.00

LNC_2 0.000 -0.053 0.000 -0.002 0.0 -55.0 100.0 100.0 0.00

419.0 5794.2

4
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Project: CESC Loss Sludy Report 2004-05

Localion: Kolkota ,Wesl Bengal

Conlracl: 2004ER26

Engineer: Manish Shrivaslava 

Filename: PARKLANE33

E T A P  P o w erS  I a tio n  

4.0.4C

Study Case: LF

Page: 13

Date: 09-21-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

PARK LANE _  33 KV wilh modified lengths and load

S U M M A R Y  O F  T O T A L G E N E R A T IO N . L O A D IN G & D E M A N D

MW M var MVA % PF

Swing Bus(es): 54.019 44.763 70.155 77.00 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 54.019 44.763 70.155 77.00 Lagging

Tolal Moior Load: 53.600 40.200 67.000 80.00 Lagging

Tolal Static Load: 0.000 -1.232

Apparent Losses: 0.419 5.794

System Mismatch: 0.000 0.000

Number of Iterations: 2





One_-Line Diagram OLVl

P R IN S E P  S T R E E T 33 IM P_PA RK LA K 33

O O
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Project: CESC Loss Sludy Report

Localion: Kolkola , West Bengal

Conlracl- 2004ER26

Engineer: Manish Shrivaslava

Filename: MAJERHAT33KV

ETAP PowerSlation
4.0.4C

Sludy Case: LF

Page: 1

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Majerhai _33 KV wilh modified load and lengths

Kleclrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Calegory: Design 

Load Di versily Faclor: None

Number o f Duses:

Swing Generator Load Tolal

1 0 17 18

Number of Branches:
XFMR2

9
XFMR3

0

Reactor
0

Line/Cable Impedance 
10 0

Tic PD
0

Tolal
19

Melhod of Solution: Newlon-Raphson Melhod

Maximum No. or Iteration: 5

Precision of Solution' 0.000100

System Frequency: 50.00

Unil System: Metric

Project Filename: MAJERHAT33KV

Output Filename: C:\ETAP 404\PowerStalion\MAJERHAT33KV\CESC_MAJ.Ifl





Projccl: CESC Loss Sludy Report

Location: Kolkola , Wcsl Bengal

Coniraci: 2004ER2G

Engineer Manish Shrivaslava

Filename MAJERHAT33KV

ETA I1 1’owcrStalion
4.0.4 C

Sludy Case; LF

Page: 7

Dale. 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Nornial

M.ijci lul _33 KV wilh modified load and lengths

LOAl) 1LOW REPORT

ltii-S V o lta g e G e n e r a t io n M o to r  L o a d S ta t ic  L o a d L o a d  F lo w X F M R

ID kV frMag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp ^ P F % Tap

6AUT2 6.000 95 046 -3.2 0 0 12.02 6.16 0 0 33 ALLT2 -12.02 ■6.16 1367 89.0

6BAR 6.000 98.874 ■2.1 0 0 855 4.14 0 0 33BART1 -8.55 -4.14 924 90.0

6BEHT1 6,000 99.263 -2.4 0 0 9.50 3.12 0 0 33BEHT1 -9 50 ■3.12 969 95.0

(iMAHTI 6.000 97.909 -2.7 0 0 9.79 3.87 0 0 33AUT2 -9.79 -3.37 1034 93.0

6MAJT 6,000 97.705 -3.2 0 0 19-24 7.62 1.08 0.52 33MAJT1 -10.16 •4.07 1078 92.8

33MAJT2 -10.16 -4.07 1078 92.8

6 MAJT3 6.000 101.435 -3.4 0 0 13.16 3.30 0.14 0.03 33MAJT3 *13 29 -3.33 1300 97.0

6THATI G 000 92,880 -2.0 0 0 13.73 7.15 0 0 33THAT1 -6.86 -3.57 801 88.7

33THAT2 -6.87 -3.58 302 83.7

33 AL1T2 33000 94.389 -0.1 0 0 0 0 0 0 MAJERIIAT 33 -12.07 -7.04 259 86.4

6ALLT2 12 07 7.04 259 86.4 -4.000

33AUT2 33 000 93.965 -0.2 0 0 0 0 0 0 MAJERIIAT 33 -9.82 -4.38 200 91.3

6MAHT1 982 4.38 200 91.3 -6.000

33BART1 33.000 94.9 L6 -0.1 0 0 0 0 0 0 MAJERHAT 33 ■8 57 -4.54 178 884

6BAR 8.57 4.54 178 88.4 -6.000

33BART2 33.000 95.501 0.0 0 0 0 0 0 0 MAJERHAT 33

33BTiHTl 33.000 94,894 -0.1 0 0 0 0 0 0 MAJERHAT 33 -9.52 -3.57 187 93.7

6BEHTI 9.52 3.57 187 93.7 -6.000

33MAJTL 33.000 95 484 0 0 0 0 0 0 0 0 MAJERHAT 33 -10.20 -4.77 206 90.6

GMAJT 1020 4.77 206 90.6 -5.000

33MAJT2 33.000 95.484 0.0 0 0 0 0 0 0 MAJERHAT 33 -10.20 -4.77 206 90.6

6MAJT 10.20 4.77 206 90.6 -5.000

33MAJT3 33000 95.192 -0.1 0 0 0 0 0 0 MAJERHAT 33 -13.34 -4.18 256 95.4

6 MAJT3 13.34 4.18 256 95.4 -8.000

33THATI 33.000 94.784 -0.1 0 0 0 0 0 0 MAJERHAT 33 -6.88 ■3.87 145 87.1

6THAT1 6.83 3.87 145 87.1

33THAT2 33.000 94.789 -0.1 0 0 0 0 0 0 MAJERHAT 33 *6.88 *3.88 145 87.1

6THAT1 6.88 3.88 145 87.1

* MAJliRI IAT 33 33.000 95.500 0.0 88.00 40.86 0 0 0 0 33BARTI 8.62 4 53 178 88.5

33BEHT1 9.58 3.55 187 93.8

33ALIT2 9.96 4.36 199 91.6

33 ALIT2 12,20 7.07 258 86.5

33THAT1 6.93 3.83 144 875

33MAJT1 10.20 *1.77 206 90.6

33MAJT2 10.20 4.77 206 90.6

33BART2 0.00 -0.05 0 0 0

33THAT2 6-93 3.8J 145 87 5

33MAJT3 13.38 4.20 256 95.4
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Projccl: CESC Loss Sludy Report

Location: Kolkola , West Bengal

CorlTact: 2004ER26

Engineer: Manish Shrivaslava

Filename. MAJERHAT33KV

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 11

Date: 09-21*2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Majerhal_33 KV wilh modified load and lengths

BRANCH LOSSES Summary Report

Vd
C K T /B ran ch  From-To Bus Flow To-From  Bus Flow________ Losses________ % Bus Voltage % Drop

ID MW Mvar MW Mvar kW Kvar From To in Virag

ALTPORET2 -12.024 -6.160 12.071 7.043 47.5 882.7 95.0 94.4 0.66

BART1 -8.550 -4.141 8.572 4.544 21,7 403.3 98.9 94.9 3.96

BEIIALAT1 -9.500 -3.122 9.524 3.566 23.8 443.3 99.3 94.9 4.37

MAHESH_T1 -9.793 ■3.870 9.820 4.376 27.2 505.3 97.9 94.0 3.94

M AJT1 -10.162 -4.072 10.200 4.774 37.7 702.0 97.7 95.5 2.22

MAIT2 *10.162 -4.071 10.199 4.773 37.7 701.9 97.7 95.5 2 22

MAJT3 -13.293 -3.331 13.339 4.182 45.7 850.5 101.4 95.2 6 2 4

THATI ■ 6.862 -3.569 6878 3.872 163 303.0 92.9 94.8 1.90

THAT2 ■6.866 -3.578 6.882 3.882' 16.3 303.5 92.9 94.8 1.91

LNC5 -12.071 -7.043 12.204 7.072 132.3 29.1 94.4 95.5 1.11

LKC4 -9.820 -4.376 9.964 4.356 143.8 '19.7 94.0 95.5 1.54

LNC2 -8.572 -4.544 8.620 4.526 48.3 -17,9 94.9 95.5 0.58

LNC9 0.000 -0.053 0 0 -53.5 95.5 95.5 0.00

LNC3 -9.524 -3.566 9^578 3.551 54 1 -14.5 949 95.5 ' 0.61

LNC7 -10 200 -4.774 10.201 4.774 1.5 -0.1 95.5 95.5 0.02

LNC8 *10.199 -4.773 10.20 J 4.773 1.6 0.3 95.5 95.5 0.02

LNC_1 -13.339 -4.182 13.377 4.198 38.3 15.8 95.2 95.5 0.31

LNC6 -6.878 *3.872 6.926 3.827 48.0 -45.1 94.8 95.5 0.72

LNCEO -6.882 -3.882 6.930 3.837 47.7 -44.7 94.8 95 5 0.71

789.5 4945.5





Projccl: CESC Loss Sludy Report

Location: Kolkola , Wesl Bengal

Contract: 2004ER26

Engineer: Manish Shrivastava

Filename: MAJERHAT33KV

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 14

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Majcrhal _33 KV wilh modified load and lengths

SUMMARY OF TOTAL GENERATION ■ LOADING &  DEMAND

MW M var MVA % PF

Swing Bus(es): 88.000 40.861 97.024 90.70 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 88.000 40.861 97.024 90.70 Lagging

Total Motor Load: 85.992 35.357 92.977 92.49 Lagging -

Tolal Sialic Load: 1.219 0.559

Apparent Losses: 0.789 4.945

System Mismalch: 0.000 0.000

N u m b er o f  Ite rations: 2





One

page 1

Line Diagram - OLVl
85  I'M
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Projccl: CESC Loss Sludy Report 2004-05

I a hm I ion: Kolkola, Wesl Bengal

Contract: 2004ER26

Engineer: Manish Shrivaslava

Filename: BIJDBAG 33

ETAP PowerSlation
4.0.4C

Study Case: LF

Page: 1

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

DBDBAG 33 KV wilh modified lenglhs and loads

Electrical Transient Analyzer Program 

ETAP PowerStalion 

Load Flow Analysis

Load in g Category: Desi gn 

Load Diversity Factor: None

Swing Generator Load Total
Number of Buses: | 0 19 20

Number of Branches;
XFMR2 XFMR3 Reactor Line/Cable Impedancc Tie I’D Tolal 

9 0 0 1C 0 0 25

Method of Solution. Newton-Raphson Method

Maximum No. of Iteration: 99

Precision of Solution: 0.000100

System frequency: 50.00

Unit System: Metric

Project Filename. BfiDBAG_33

Oiilput Filename: C:\c dala\ETAP404\PowerSlation\BBDBAG_33\Unlilled.lfl





Project: CESC Loss Study Report 2004-05

Location: Kolkota , West Bengal

Contract: 2004ER26

Engineer: Manish Shrivastava

Filename: RRDfiAG 33

BUDBAG 33 KV with modified lengths and loads

ETAP PowerStation
4 0.4C

Sludy Case: LF

Page: 7

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

LOAD FLOW REPORT

ItllS V o lta g e G e n e r a t io n M o to r  L o a d S ta t ic  L o a d L o a d  F lo w

II) fcV Anfi. MW Mvar MW Mvar MW Mvar ID MW Mvar A nip %PF

6BBDT2 6.000 94.074 -2.0 0 0 10.00 7.50 0 0 33BBDTI -4.88 ■3.66 624 80.0

33BBDT2 ■5.12 -3.84 654 80.0

6CENT 6.000 94.09 L -4.1 0 0 15.07 3.73 0 0 CENTI -8.12 ■ 1.95 854 97.2

CENT2 -6.95 -1.78 733 96.9

6ELGT2 6.000 94.197 -1.8 0 0 4.20 2.27 0 0 33ELGT2 -4.20 ■2.27 487 88.0

6HSTT 6.000 93.697 -1.9 0 0 8.63 7.61 0 0 33HSTT1 -4.31 -3 80 590 75 0

331ISTT2 -4.31 -3-80 590 7 5 0

GIACTI 6.000 93.538 -2.7 0 0 6,72 4.1G 0 0 33JACTL -6.72 -4.16 812 85.0

G5TSTI 6.000 92.616 -3.2 0 0 8.08 500 0 0 33STST1 -8.08 -5.00 987 85.0

33BBDT1 33.000 96.996 0.0 0 0 0 0 0 0 BBDBAG 33 -4.90 -3.95 113 77.8

GBBDT2 4.90 3.95 113 77.8

33BBDT2 33.000 9G.995 0.0 0 0 0 0 0 0 BBD BAG 33 -5.13 4 .14 118 77.8

6BBDT2 5.13 4.14 I 18 77.8

33ELGT2 33.000 96.009 -0.1 0 0 0 0 0 0 33HAS(I-/A) -4.21 -2.44 88 86.5

6ELGT2 4.21 2.44 88 86.5

33[IAS(L/A) 33.000 9G.299 -0.1 0 0 . 0 0 ' 0 0 PRINSEP STREET -4.22 '2.39 88 87.0

33KLGT2 4.22 2.39 88 87.0

331ISTTI 33.000 96.920 0.0 0 0 0 0 0 0 BBD BAG 33 -4.33 -4.08 107 72.7

6HSTT 4.33 4.08 107 72.7

33IISTT2 33,000 9G.918 0.0 0 0 0 0 0 0 BBD BAG 33 -4.33 -4.08 107 72.8

GHSTT 4.33 4.08 107 72.8

33JACT1 33.000 96.BOS 0.0 0 0 0 0 0 0 BBD BAG 33 -G.74 -4.63 147 82.4

6JACTL G.74 4 63 147 82,4

33MBOW1 33000 96.786 0.0 0 0 2.74 1.48 0 0 PRINSEPSTREET ■2.74 *1.48 56 83.0

33STST1 33.000 96.GOG 0.0 0 0 0 0 0 0 BBD BAG 33 -8.12 -5.68 179 81.9

6STST1 8.12 5.68 179 81.9

^ nm > h a g  33 33.000 97.000 0.0 58.09 36.32 0 0 0 0 33JACTI 6.75 4.G2 147 82.G

33STST1 8.15 5.67 179 82.1

33BBDT2 5 13 4.14 118 77 8

33HSTT2 4.33 4.07 107 72.9

PRINSEP STREET 6.79 2.72 131 92.8

PRINSEP STREET 6.83 2.74 132 92.8

33HSTTI 4.33 4.07 107 72.9

33BBDT1 4.90 3,95 113 77.8

PRINSEP STREET 3.88 1.54 75 92 9

PRINSEP STREET 7.00 2.80 135 92.8

CBNTI 33.000 96.485 -0.1 0 0 0 0 0 0 PRINSEP STREET -8.17 -2.57 155 95.4

GCENT 8.17 2.57 155 95.4

CENT2 33.000 96.622 -0.1 0 0 0 0 0 0 PRINSEP STREET -6.99 ■2.32 133 94.9

XFMR





Prujccl: CESC Loss Sludy Report 2004-05

|jnc<nion: Kolkola , Wesl Bengal

Conlracl' 2004ER26

Engineer: Manish Shrivaslava

Filename: BBDBAG„33

ETAP PowerStation 
4.0.4C

Sludy Case: LF

Page: S

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

BBDBAG 33 KV wilh modified lengths and loads

11 US Voltage G e n e r a t io n M o to r  L o a d S ia l ic  Load L o a d  F lo w X F M R

ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp PF % Tap

GCENT 6.99 2.32 133 94.9

MOW2 33.000 96.794 0 0 0 0 2.28 1.23 0 0 PR1WSEP STREET -2.28 *1.23 46 88.0

PRINSEPSTREET 33.000 96.828 0.0 0 0 0 0 0 0 BBD DAG 33 -6.78 -2.74 132 92.7

BBDBAG 33 -6.82 -2.75 132 92.7

BDD DAG 33 -3.88 -1.58 75 92,6

33MBOWI 2.74 1.47 56 88.2

MOW2 2.28 1.22 46 38.2

33HAS(L/A) 4.24 2.34 87 87.5

BBD BAG 33 -6.99 -2.82 136 92.7

CBNT2 7.00 2.30 133 95.0

CENT I 8 20 255 155 95.5

* Indicaies si voTuigc rcgufoicd bus ( voltage controlled or swing type machine connected lo It) 

tf [ridicules Inis 111 n lond mismatch of more Ilian 0.1 MVA
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Project: CESC Loss Sludy Report 2004-05

Location: Kolkola , West Bengal

Conlracl: 2004ER26

Engineer: Monish Shrivaslava

filename: BBDBAG_33

ETAP PowerSlation
4.0.4C

Sludy Case: LF

Page: 11

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

BBDHAG 33 KV with modified lengths and loads

BRANCH LOSSES Summary Report

Vd
CK T /  Branch_______ From -To Bus Flow Tn-From  Bus Flow________ Losses________ % Bus Voltage %

ID MW Mvar MW

BBDBAGTI -4.884 -3.664 4.899

BBDT2 -5,116 *3.836 5.132

CENT_T1 -8.125 -1.951 8.173

CENTJT2 -6.947 -1.780 6.989

ELGIN T 1 -4.198 -2.266 4.207

HARET1 -4.312 -3.804 4.327

HARBT2 -4.313 -3.802 4.327

JACSON T1 -6.715 -4.162 6.740

STRAND SOUTH _TI -8.075 -5.004 8.117

LNCIO -4.899 ■3.953 4.899

LNC3 -5.132 -4.139 5.132

LNCI6 -4.207 -2.437 4.218

LNCI5 ■4.218 -2.391 4.240

LNC9 -4.327 '4.081 4.331

LNC4 -4 327 -4.080 4.331

LNC1 -6.740 -4.629 6.753

LNC13 ■ 2737 -1.477 2.738

LNC2 -3.117 -5.684 8 150.

LNC5 6.790 2.721 -6.780

LNC7 6.827 2.736 -6.816

LNCI2 3.3-83 1.543 -3.877

LiSTC_8 6.996 2.804 -6.985

LNTC_12 ’8.173 -2.574 z . m

LNC_11 -6.989 -2.322 7.002

LNCI4 -2.279 *1.230 2.280

Mvar kW Kvar From To in Vmag

3.953 15.2 289.2 94.1 97.0 2.92

4.139 15.9 302.8 94.1 97.0 2.92

2.574 47.9 622.7 94.1 9 6 5 2.39

2.322 41.7 542.1 94.1 96.6 2.53

2.437 9.0 171.7 94.2 96.0 1.81

4.081 14.6 277.4 93.7 9 6 9 3.22

4.080 14.6 277.3 93.7 96.9 3.22

4.629 24.6 467.5 93.5 96.8 3.27

5.684 42.4 679.1 9 2 6 96.6 3.99

3.953 0.2 -0.3 97.0 97.0 0.00

4.139 0.3 -0 4 97.0 97.0 0.01

2.391 11.8 ■46 2 960 96.3 0.29

2342 21.3 -49.4 96.3 96.8 0.53

4.072 4.0 -9.8 96.9 97.0 0.08

4 070 4.0 -10.0 96.9 97.0 0.08

4617 12.9 -12.3 96.8 97.0 0.19

1.465 l .l -11.9 96.8 96.8 0.04

5.671 32.3 -12.9 96.6 97.0 0.39

-2.736 10.7 -14.7 97.0 96.8 0 17

-2.751 10.8 -14.6 97.0 968 0.J7

-1.578 6.1 -35.3 97.0 96.8 0.17

-2.818 11.0 -13.8 97.0 96 8 0-17

2.554 25.9 -20.1 96.5 96.8 0.34

2.304 13.2 -17.6 96.6 96.8 0.21

1.218 0.7 -120 96.8 96.8 0.03

392.4 3348.5





Projccl: CESC Loss Sludy Report 2004-05

Localion: Kolkola , West Bengal

Conlracl: 2004ER26

Engineer: Manish Shrivaslava

Filename: BBDBAG_33

BBDBAG 33 KV with modified lengths and loads

SUMMARY OF TOTAL GENERATION ■ LOADING & DEMAND

M W M var MVA % PF

Swing Bus(es): 58.093 36.325 68.514 84.79 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 58.093 36.325 68.514 84.79 Lagging

Tolal Motor Load: 57.700 32.97G 66.459 86.82 Lagging

Tolal Sialic Load: 0.000 0.000

Apparent Losses: 0.392 3.348

System Mismatch: 0.000 0.000

Numberofllerations: 2

ETAP PowerStation 
4.0.4C

Sludy Case: LF

Page: 14

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal





One-Line Diagram___-___OLVl

PRINSEP STREET

C D

r e

page 1 12:32:08 Sep 21, 2005 Project File: BBDBAG_33
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Project: CESC Loss Study Report

Location: Kolkola , West Bengal

Contract: 2004ER26

Engineer: Manish Shrivaslava

Filename: 33KVBotanicalGarden

ETAP PowerStation
4.0.4C

Sludy Case: LF

1

Date: 09-21-2005 

SN: TATAENERGY 

Revision: Base 

Config.: Normal

Botanical Garden _33 KV wilh modified lengths and loads

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Calegory: Design 

Load Diversity Factor: None

Swing Generator Load Tolal

Number o f Buses; 1 0 12 13

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Tolal 

Number of Branches: 5 0 0 11 0 0 16

Method of Soluliou: Newton-Raphson Melhod

Masimum No. of Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: English

Project Filename: 33KVBolanicalGarden

Outpul Filename: CAc dalaVETAP 404\PowerSlation\33KVBotanicalGarden\Untitled.lfl
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Projccl: CESC Loss Sludy Report

Location: Kolkota, West Bengal

Contract: 2004ER26

Engineer Manish Shrivastava

Filename: 33KVBolanicalGarden

Botanical Garden _33 KV wilh modified lengths and loads

ETAP PowerStation 
4.0.4C

Study Case: LP

Page: 7

Dale: 09-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

LOAD FLOW REPORT

Bus Voltage G eneration M otor Load Static Load Load Flow XFMR

ID kV Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp ftP F  '

Belur 6 6.000 97.640 -1.4 0 0 6.SO 5.10 0 0 BlurT3 -6.80 -5.10 837 80.0

Belur A 33.000 99.642 -0.1 0 0 0 0 0 0 Botanical Grd -7.45 -5.93 167 78.2

Boianlcal Grd -7.45 *5.93 167 78.2

BusS 8.08 651 182 77.9

BlurT3 6.82 5.35 152 78.6

Blur T3 33.000 99.624 -0.1 0 0 0 0 0 0 Belur A -6.81 -5.36 152 78.6

Belur 6 6.81 5.36 152 78.6

* fJolimlciil Grd 33.000 102.000 0 0 40.01 23.72 0 0 0 0 Belur A 7.62 4.33 150 86.9

Foreshore 9.32 8.31 214 74.6

Foreshore 3.48 2.76 76 78.4

Belur A 7.62 4.33 150 86.9

Foreshore 3 51 2.79 76 78.3

GKWI 3.55 2.52 74 81.6

UAK 4.91 3.67 105 80.1

Bu$4 6000 96623 -2.6 0 0 7.50 6.6 L 0 0 Foreshore ■7.50 -6.61 995 75.0

Bus5 6.000 96.673 -2.7 0 0 8.63 7.61 0 0 Foreshore -8.63 -7.61 1144 75.0

BusS 33.000 99.089 -0.1 0 0 0 0 0 0 BelurA -8.04 -6 81 186 76.3

BuslO 8.04 6.81 186 76.3

BuslO 6000 94.990 -3.5 0 0 8 00 6.00 0 0 BusS -800 -6.00 1012 80 0

Fore shore 33.000 101.453 0.0 0 0 0 0 0 0 Botanical Grd -9.26 -8.57 217 7J.4

Botanical Grd -3.46 -3.55 85 69.8

Botanical Grd -3.49 -3.57 86 69.9

< BusS 8.67 8.40 208 71.8

Bus4 7.55 7.30 1S1 71.9

GKWI 33.000 101.815 0.0 0 0 0 0 0 0 Bolanical Grd -3.54 -2.96 79 76.7

L/AK 3.54 2.96 79 76,7

Kont A 33.000 101.724 0.0 0 0 0 0 0 0 U AK -8.44 -7.19 190 76.1

Konli 6 8.44 7.19 190 76.1

Konli 6 6.000 96.328 -3.6 0 0 8.40 6.30 0 0 Konl A -8.40 -6.30 1048 80.0

L/AK 33000 101.758 0 0 0 0 0 0 0 0 Botanical Grd -4.90 -4.09 109 76.8

Konl A 8.44 7 18 190 76.2

GKWI -3.54 -309 80 75.3

-1.000

* Indicates ;i voliiip.' regelated bus ( voltage controlled or swing type nvLcliine connected to it) 

If Indiciilcs ii bus wiLha load mismatch of more limn 0.] MVA





Projccl: CESC Loss Study Report

Location: Kolkota , Wesl Bengal

Contract: 2004ER26

Engineer: Manish Shrivaslava 

Filename: 33KVBolanicalGarden
Study Case: LF

ETAP PowerStation
4.0 AC

Page:

Dale:

SN:

10

09-21-2005

TATAENERGY

Revision: Base 

Config.: Normal

Botanical Garden 33 KV wilh modified lengths and loads

BRANCH LOSSES Summary Reumt

C K T / B r a n c h F ro m -T o B u s  F lo w

Mvar

T o -F ro m

MW

B u s F lo w L o sses %  B u s  V o lta g e
Vd 

% Drop 
in VmagID MW Mvar IcW Kvar From To

Tl ■ 6.800 -5.100 6.814 5.365 14.2 264.9 97.6 99.6 1,93

Cablel -7.447 -5.930 7.617 4.329 i 70.1 ■1600.4 99.6 102.0 2.36

Cablefi -7.449 •5.931 7.620 4.332 170.2 1599.7 99.6 102.0 2.36

Cab!el6 8.081 6.509 *8.037 -6.814 43.2 -304.8 . 99.6 99.1 0.55

Cablel? 6.815 5.352 -6.814 -5.365 1.2 -12.7 99.6 99.6 0.02

Cnble3 9.315 8.314 -9.261 ■8.574 54.0 ■259.5 102.0 101.5 0.55

Cable4 3.483 2.762 -3.463 -3.550 20.2 -788.4 102.0 101.5 0 55

CableS 3.512 2.791 -3.492 -3.572 20.4 -781.7 102.0 10) 5 0.55

Cable9 3.551 2.517 -3.545 -2.962 6.5 -444.5 102.0 101.8 0.18

Cable 11 4.912 3.675 *4.900 -4.087 11.9 -412.6 1020 101.8 0.24

TIO -7.500 -6.614 7.549 7.298 48.7 683.8 96.6 101.5 4.83

T6 -S.625 -7.607 8.668 8.398 42.5 791.3 96.7 101.5 4.78

T9 8.037 6.814 '8.000 -6.000 37.3 813.7 99.1 95.0 4.10

Cable 13 3545 2.962 -3.543 -3.094 2.1 -132.1 101.8 101.8 0 0 6

Cable 12 -8.441 -7.190 8.443 7.181 2.1 -9.1 101.7 101.8 0.03

T12 8.441 7.190 -8.400 -6.300 40.8 890.2 101.7 96.3 5.40

6S5.6 -2901.8





Project: CESC Loss Sludy Report

Localion: Kolkola , Wesl Bengal

Contract: 2004ER26

Engineer: Manish Shrivaslava 

Filename: 33KVBotanicalGarden

E T A P  P o w e rS ta tio n  

4.0.4C

Sludy Case: LF

Page:

Date:

SN:

13

09-21-2005

TATAENERGY

Revision: Base 

Config.: Normal

Dolanical Garden „33 KV with modified lengths and loads

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

MW M var MVA % PF

Swing Bus(es): 40.011 28.719 49.251 81.24 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 40.011 28.719 49.251 81.24 Lagging

Tolal Motor Load: 39.325 31.62( 50.461 77.93 Lagging

Total Sialic Load: 0.000 0.000

Apparent Losses: 0.686 -2.902

System Mismatch. 0.000 0.000

Number of Iterations: 3





One-Line Diagram___ OLV1

Belur A
is V

GT2 
45 MW

©
Botanical Grd

Blur T3
& 6  * *

Bus 8

;49 .3 3 ^
6 6

L/AK

Foreshore

Belur 6
+8.5

Bus 10

. 6 9 9

+ 1 0

. 4 1 5

-3^- Kont AGKW1

Konti ^ 1 0

Bus 5 +11.5
. I * 1

&

+ 1 0
Bus4

page 1 12:41:14 Sep 21, 2005 Project File: 33KVBotanicalGarden
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Projccl: CESC Loss Study (2002-05)

Locaiion: Kolkota, W est Bengal

Contract: 2004ER26

Bnginccr: M .S.Bhalla

Filename: 11 K V -A K RA tO LO T

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 1

Dale: 08-05-2005

SN: TATAENERGY

Revision: Base
r "

Config.: Normal

Revised Study wilh modified I lengths &80% Molor load.

Electrical Transient Analyzer Program  

ETAP PowerStation

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Swing Generator Load Tot.il

Number o f Buses: 1 0  6 7

XFM R2 XFMR3 Reactor Line/Cable Impedance T ie PD Tolal 
Number o f  Branches: 2 0 0 4 0 0  6

Method o f Solution: Newton-Rapbson Method

Maximum No. o f Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename. 11KV-AKR ACOLOT

O utput Filename: C:\ETAP 404\PowcrStation\l IKV-AKRACOLOTiAkra-Col.lfl





Project: CESC Loss Sludy (2002-05)

Location: Kolkola, West Bengal

Conlracl' 2004ER26

Engineer: M.S.Bhalla

Filename: 11KV-AKRACOLOT

Revised Study with modified load and lengths

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 7

Dale: 07-28-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

LOAD FLOW REPORT

B u s Voltage G eneration M otor Load Static Load Load Flow XFM R

in kV ftMiig. Ang. MW Mvar MW Mvar MW Mvar ID MW M var Amp %PF % Tap

Bus9 11.000 99.993 0.0 0 0 0 0 0 0 N2 0.41 0.20 23 89.9

N1 _AKRA D/S -0,41 -0.20 23 89.9

Busl2 0.400 97.538 -1.8 0 0 0.16 0.08 0.04 0.02 N4_AKRA COLONY O/T -0.20 -0.10 323 90.0

LV AKRA SAK COL Pf \ ' 0.400 99.738 -1.6 0 0 0.16 0.08 0.04 0.02 N3„AKRA SAK COL P/T -0.20 -0.10 329 90.0

*N1 _AKRA D/S J 1.000 100.000 0 0 0.41 0.20 0 0 0 0 Bus9 0.4L 0,20 23 89.9

N2 11.000 99.989 0.0 0 0 0 0 0 0 Bus9 -0.41 -0.20 23 89.8

N4_AKRA COLONY O/T 0,20 0.10 11 89.7

N 3_AKRA SAK COL P/T 0.21 0.10 12 89.9

N3_AKRA SAK COL P/T 11.000 99.915 0.0 0 0 0 0 0 0 N 2 -0.21 -0.11 12 88.7

LV AKRA SAK COL P/T 0.21 0.11 12 88.7 -2.000

N4_AKRA COLONY O/T 11.000 99.924. 0.0 0 0 0 0 0 0 N2 -0.20 -0.10 11 88.6

Busl2 0.20 0.10 11 88,6

* In d iau cs  ;i voltage regulated bus (  volia£e controlled or s u in g  type m achine connected  to  it)

# Indicates a bus wilh it loud mismatch of more than 0.1 MVA
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Projccl: CESC Loss Sludy (2002-05)

Localion: Kolkola, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: 11KV-AKRACOLOT

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 10

Dale: 07-28-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Study wilh modified load and lengths

BRANCH LOSSES Summary Report

C K T /  B ranch From-To B u s  Flow To-From  Bus Flow Losses % Bus Voltage
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW Kvar From To

Cable4 0.406 0.197 -0.406 -0.199 0.0 -1.3 100.0 100.0 0.00

Cabkfi -0.406 -0.197 0.406 0.197 0.0 -0.3 100.0 100.0 0.01

T4 ■0.197 -0.095 0.199 0.104 1.7 3.6 97.5 99.9 2.39

T2 -0.205 -0.099 0.207 0.107 1.6 8.1 99.7 99.9 O.IS

CableS 0.199 0.098 -0.199 -0.104 0.2 6.0 100.0 99.9 0.07

CablelO 0 207 0.101 ■0.207 -0.107 0.2 -6.6 100.0 99.9 0.07

3.7 2.4
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Projccl: CESC Loss Sludy (2002-05)

Locaiion: Kolkola, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: 11KV-AKRACOLOT

ETAP PowerStation 
4.0.4C

Study Case: LF

Page: 13

Dale: 08-24-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Sludy wilh modified 1 lengths &80% Motor load.

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

M W M var MVA % PF

Swing Bus(es): 0.338 0.296 0.449 75.23 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 0.338 0.296 0.449 75.23 Lagging

Tolal Motor Load: 0.269 0.238 0.359 75.00 Lagging

Total Static Load: 0.065 0.057

Apparent Losses: 0.004 0.001

Syslcm Mismatch: 0.000 0.000

Number ofltera I ions: I





One-Line Diagram - OLVl

IMP
600 kW

page 1 09:42:43 Jul 28, 2005 Project File: 11KV-AKRACOLOT
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Projecl: CESC Loss Sludy (2004-05)

Local ion: Kolkata, West Bengal.

Contract: 2004ER26

Engineer: M.S. llhalla, TERI, New Delhi.

Filename: 1 lkvRasbehari-Bharalbisculis

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: I

Dale: 08-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Sludy wilh modified loads and lengths.

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Faclor: None

Swing Generator Load Total

Number of Buses. I 0 II 12

XFMR2 XFMR3 Reaclor Line/Cahle fmoedance Tie PD Tolal 
Number of Branches: 1 0 0 10 0  0 II

Melhod of Solution: Newlon-Raphson Melhod

Maximum No. of Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Projecl Filename: I lkvRasbeliari-Bharatbiseulis

Output Filename: C:\ETAP404\PowerSlalionUlkvRasbehari-Bharatbisculis\U1489.lfl
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Project: CESC Loss Study (2004-05) r. i a j  r o w e ra ia i io n
Page: 2

Location: Kolkala, West Bengal. 4.0.4C Date: 08-08-2005
Conlracl: 2004ER26 SN: TATAENERGY
Engineer: M.S. Bhalla, TERI, New Delhi.

Sludy Case: LF Revision: Base
Filename: 1 IkvRasbehari-Bharalbiscutis Config.: Normal

Revised Sludy with modified loads and lengths.

BUS Innut Data

P m ______________________In itia l Voltage_______G enerato r M otor Load Static L oad M var Lim its
JD Type kV % M ag. Ang. MW Mvar MW M var MW Mvar

1 Rashbehari Swing 11.000 100.0 0.0

2 B.Bisculs Load 11.000 100.0 0.0 0.033 0.016 0.022 0.011

3 Sigma Load 11.000 100.0 0.0 0.014 0.007 0.009 0.004

4 Kasba Load 11.000 100.0 0.0

5 Duroplasi Load 11.000 100.0 0.0 0.076 0.057 0.051 0.038

6A G RO Load 11.000 100.0 0.0

7 Asiankalher Load 11.000 100.0 0.0 0.138 0.086 0 0 9 2 0.057

8 DaysMed Load LI.000 100.0 0.0 0.478 0.245 0.319 0.163

9 CDMA Eclp Load 11.000 100.0 0.0 0.086 0.034 0.057 0.023

10 CDMA pump Load 11.000 100.0 0.0 0.005 0.003 0.003 0.002

J 1 kasba Ind. Load 11.000 1000 0.0

Kasba Load 0.400 1000 0.0 0.067 0.050 0.044 0.033

Total Nunmber of Buses: 12 0.000 0.000 0.897 0.498 0.598 0.332



Project: CESC Loss Sludy (2004-05)

Location: Kolkala, Wesl Bengal.

Contract: 2004ER26

Engineer: M.S. Bhalla, TERI, New Delhi.

Filename: 1 IkvRasbehari-Bharalbisculis

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 3

Dale: 08-08-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised Sludy with modified loads and lengths.

Linc/Cablc

LINE/CABLE Input Data 

Ohius or Mohs /1000 m per Couductor (Cable) or per Phase (Line)
ID Library Size Length(m) fl/Hiase T f C ) R X Y

Cablel 500.0 1 75 0.248400 0.081400 0.0002000

Cable3 162.0 1 75 0.248400 0.081400 0.0002000

Cable4 206.0 1 75 0.248400 0.081400 0.0002000

C ablet 174.0 1 75 0.248400 0.081400 0.0002000

Cable7 1193.0 1 75 0.248400 0.081400 0.0002000

CableS 350.0 1 75 0.248400 0.081400 0.0002000

Cable9 245.0 1 75 0.248400 0.081400 0.0002000

Cable 10 108.0 1 75 0.747600 0.081400 0.0001000

Cablel 3 120.0 1 75 0.747600 0.081400 0.0001000

Cablel4 120.0 1 75 0.747600 0.081400 0.0001000

Line ! Cable resistances are lisled at the specified temperatures.
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Projccl: CESC Loss Study (2004-05)

Location: Kolkata, West Bengal.

Contract: 2004ER26

Engineer: M.S. Bhalla, TERI, New Delhi. 

Filename: I lkvRasbehari-Bharatbiscutis

ETAP PowerStation 
4 .04C

Sludy Case: LF

Page: 4

Date: 08-08-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised Sludy with modified loads and lengths.

2-WINDING TRANSFORMER Innut Data
-

Transformer H aling Z  V ariation %  Tap Setting A djusted Phase Shirt
ID MVA Prim-kV Sec. kV % Z  X/R + 5%  - S% % T o l Prim. Sec. % Z Type Angle

T l 0.315 11.000 0.400 5.200 5.1 3.00 -5.00 - 1.000 0.400 5.1688 SldPos. Seq. 0.0
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Prajecl: CESC Loss Study (2004-05)

Location: Kolkala, West Bengal.

Conlracl: 2004ER26

Engineer: M.S. Bhalla, TERI, New Delhi. 

Filename: 1 IkvRasbehari-Bharalbisculis

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 5

Date: 08-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Study with modified loads and lengths.

BRANCH CONNECTIONS

CK T/B ranch________________________________ Connected Bus ID_____________________ % Im pedance, Pos. Seq.i 100 MVAb

ID Type From Bus To Bus R X z Y

T1 2W X FM R 11 kasba Ind. Kasba 313.82 1600.50 1630.98

Cable! Cable 1 Rashbehari 2 B.Bisculs 10.26 3.36 10.80 0.0121000

Cable3 Cable 2 B.Bisculs 3 Sigma 3.33 1.09 3.50 0.0039204

Cable* Cable 7 Asianleather 8 DaysMed 4.23 1.39 4.45 0.0049852

Cable6 Cable 8 DaysMed 9 CDMA Eclp 3.57 1.17 3.76 0.0042108

Cabte7 Cable 9 CDMA Ectp 10 CDMA pump 24.49 8,03 25.77 0.0288706

CabEeS Cable 2 B.Bisculs 6 AGRO 7.19 2.35 7.56 0.0084700

Cable? Cable 6 AGRO 7 Astanlealher 5.03 1.65 5.29 0,0059290

CablelG Cable 3 Sigma 4 Kasba 6,67 0.73 6.71 0.0013068

Cable 13 Cable 4 Kasba 11 kasba Ind. 7.41 0.81 7.46 0.0014520

Cable 14 Cable 11 kasba Ind. S Duroplast 7.41 0.S1 7.46 0.0014520
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Projccl: CESC Loss Study (2004-05)

Location: Kolkala, W est Bengal.

Contract: 2004ER26

Engineer: M.S. Bhalla, TERI, New Delhi.

Filename: 1 llcvRasbchari-Bharalbisculis

Revised Sludy wilh modified loads and lengths.

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 6

Date: 08 08-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

EQUIPMENT CABLE Innut Data

O/L

E quipm ent C able E q u i p m e n t ________________________________ ohms /1 0 0 0  m  p e r  Conductor_______________________ H eater
ID ID Type Libraiy Size L(m) #/[>li T (°C ) R x _________ ^ ____  R (dim )
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Projecl: CESC Loss Study (2004-05)

Location: Kolkata, West Bengal.

Contract: 2004ER26

Engineer: M.S. Bhalla, TERI, New Delhi.

Fi lename: 11 kvRasbehari-Bharatbiscutis

ETAP PowerStation
4.0.4C

Study Case: LF

Dale:

SN:

Revision: Base 

Config.: Normal

08-08-2005

TATAENERGY

Revised Study with modified loads and lengths.

LOAD FLOW REPORT

Bus________________Voltage Generation Motor Load Static Load____________________Load Flow__________________ XFMR
ID kV %Mng. Aug. MW Mvar MW Mvar M W M var ID MW Mvar Amp %PF

* 1 Rashbehari 11.000 100.000 0.0 . L.50 0.76 0 0 0 0 2 B.Bisculs 1.50 0.76 88 89.2

2 B.Bisculs 11.000 99.821 0.0 0 0 0.03 0.02 0.02 0.01 1 Rashbehari -1.49 -0.77 88 88.9

3 Sigma 0.26 0.18 16 81.7

6 AGRO 1.18 0.56 68 90.3

3 Sigma 11.000 99.810 o.p 0 0 0.01 0.01 0.01 0.00 2 B-Biscuts -0.26 -0.19 16 81.1

4 Kasba 0.24 0.18 15 80.3

4 Kasba 11.000 99.793 0.0 0 0 0 0 0 0 3 Sigma -0.24 -0.18 15 80.0

11 kasba Ind. 0.24 0.18 15 80.0

S Dwoplast 11.000 99.763 0.0 0 0 0.08 0.06 0.05 0.04 11 kasba Ind. -0.13 -0.10 8 80.0

6A G R O 11.000 99.723 0.0 0 0 0 0 0 0 2  B.Bisculs -1.18 -0.57 68 90.1

7 Asianleaiher 1.18 0.57 68 90.1

7 Aslanleather 11.000 99.654 0.0 0 0 0.14 0.09 0.09 0.06 8 DaysMed 0.95 0.43 54 91.0

6 AGRO -1.18 -0.57 68 89.9

8 Days Med 11.000 99.608 0.0 0 0 0.48 0.25 0.32 0.16 7 Asianleather -0.95 -0.44 54 90.8

9 CDMA Help 0.15 0.03 8 98.2

9 CDMA Ecip 11.000 99.602 0.0 0 0 0.09 0.03 0.06 0.02 8 DaysMed •0.15 ■0.03 8 97.7

10 CDMA pump 0.01 -0.02 1 -32.1

10 CDMA pump 11.000 99,601 0.0 0 0 0.00 0.00 0.00 0.00 9 CDMA Eclp -0.01 -0.01 0 84.0

11 kasba Ind. 11.000 99.773 0.0 0 0 0 0 0 0 4 Kasba -0.24 ■0.18 15 79.8

5 Duroplast 0.13 0.09 8 80.4

Kasba 0.11 0.09 7 79.1

Kasba 0.400 99.463 ■0.8 0 0 0.07 0.05 0.04 0.03 11 kasba Ind. -0.11 ■0.08 200 80.0

“ Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it) 

ft Indicates a bus wilh a load mismatch o f more than 0.1 M VA ,



no

Project: CESC Loss Study (2004-05)

Location: Kolkala, West Bengal.

Contract: 2004ER26

Engineer: M.S, Bhalla, TERI, New Delhi. 

Filename: 11 kvRasbehari-Bharatbiscutis

ETAP PowerStation 
4.0.4C

Study Case: LF

8Page:

Dare:
SN:

Revision: Base 

Config.: Normal

08-08-2005

TATAENERGY

Revised Sludy with modified loads and lengths.

BUS LOADING Summary Renort

Bus Bus Total Load
ID kV Rated Amp MW Mvar MVA % P F A np

1 Rashbehari 11.000 1.497 0.760 1.678 89.2 88.09

2  B.BUcvls 11.000 1.494 0.771 1.681 88.9 88.38

3 Sigma 11.000 0.261 0.188 0.322 81.1 16.91

4 Kasba 11.000 0.238 0.179 0.298 80.0 15.66

5 Duroplasl 11.000 0.127 0.095 0-159 80.0 8.35

6  AGRO 11.000 1.177 0.568 1.307 90.1 68.77

7 Asianlealher 11.000 1.176 0.574 1.308 89.9 68.91

8 DaysMed 11.000 0.946 0.436 1.041 90.8 54.87

9 CDMA Ectp 11.000 0.151 0.056 0.161 93.7 8.48

10 CDMA pump 11.000 0.008 0.005 0.009 84.0 0.50

11 kasba Ind. 11.000 0.238 0.180 0.299 79.8 15.71

Kasba 0.400 0.111 0.083 0.138 80.0 200.85

% Loading
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Project; CESC Loss Sludy (2004-05)

Location: Kolkata, West Bengal.

Conlracl: 2004 ER26

Engineer. M.S. Bhalla, TERI, New Delhi.

Filename: 11 kvRasbehari-Bharatbiscutis

ETAP PowerS(ation 
4.0.4C

Sludy Case: LF

Dale: 08-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Sludy wilh modified loads and lenglhs.

BRANCH LOADING Summary Report

C K T /  B ranch , Cable & R cactor
T ransform er

Ampacity Loading Capability
Loading (input) Loading (output)

ID Type (A rp ) Amp % (MVA) MVA % MVA %

T l Transformer 0.315 0.14] 44.7 0.138 43.9

* Indicates a branch wilh operating load exceeding the branch capability
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Project; CESC Loss Sludy (2004-05)

Location: Kolkata, W est Bengal.

Contract: 2004 ER26

Engineer: M.S. Bhalla, TERI, New Delhi. 

Filename: 11 kvRasbehari-Bharatbiscutis

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 10

Date: 08-08-2005

SN: TATAENERGY

Revision; Base

Config.: Normal

Revised Study with modified loads and lengths.

BRANCH LOSSES Summary Report

C K T / B r a n c h From -To B u s  Flow T o - F r o m  B u s  F lo w L o sses %  B u s  Vollage
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW Kvar From To

Cablel 1-497 0.760 >i:494 -0.771 2.9 ■ 11.1 100.0 99.8 0 18
Cable3 0.261 0.1S4 -0.261 -0.188 0.0 ‘3-9 99.8 99.8 0.01
Cables 1-178 0.560 -1.177 -0.568 1.2 ■ 8.0 99.8 99.7 0.10
Cable 10 0.238 0,177 •0.238 -0.179 0.1 -1.3 99.8 99.8 0.02
Cable 13 0.238 0,179 -0.238 -0.180 0.1 -1 * 99.8 99.8 0.02
Cable 14 -0.127 -0.095 0.127 0.09* 0.0 -1.4 99.8 99.8 0.01
Cabled 1.177 0.568 -1.176 -0.57* 0.9 -5.6 99.7 99.7 0.07
Cable* 0.9-16 0.431 -0.9*6 -0.436 0.5 -4 8 99.7 9 9 6 0.05
Cable6 0.151 0.029 -0.151 -0.033 0.0 -4.2 99.6 99.6 0.01
Cablc7 o.oos -0.024 -0.008 -0.005 0.0 -28.6 99.6 99.6 0.00
T l 0 .11L 0.086 -0.111 -0,083 0.6 3.1 99.8 99.5 0.31

6.3 -67.3
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Projecl: CESC Loss Sludy (2004-05)

Location: Kolkala, Wesl Bengal.

Contract: 2004ER26

Engineer: M.S. Bhalla, TERI, New Delhi.

Filename: I lkvRasbehari-Bharalbisculis

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 11

Dale: 08-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Study wilh modified loads and lengths.

EQUIPMENT CABLE LOSSES Summary Reuort

Equipment Cable C o n n e c te d  

Load Type

Losses % Voltage
IW kvar Bus Load

Vd Vsi
% Drop % for 
in Vrrag Motor
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Project: CESC Loss Study (2004-05)

Location: Kolkala, West Bengal.

Contract: 2004ER26

Engineer. M.S. Bhalla, TERI, New Delhi. 

Filename: 1 I kvRasbehari-Bharalbiscutis

Revised Study wilh modified loads and lengths.

ETAP PowerStation 
4.0.4C

Sludy Case: LF

Page: 12

Dale: 08-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Alert Summary Renort

Loading
Bus 

Cable 

Reacror 

Generator 

Transformer 
Protective Device 

Bus Voltage 
OverVoltage 

UnderVollage 

Generator Excitalion 
OverExcited (Q Max.) 

UndcrExcitcd (Q Min.)

% Alert Settings 
Critical Marginal

105.0

95.0

102.0
98.0

II)

Renort

Device Typo Rating Unil Calculated % M ag. Condition
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Projecl: CESC Loss Sludy (2004-05)

Location: Kolkala, West Bengal.

Conlracl: 2004ER26

Engineer: M.S. Bhalla, TERI. New Delhi.

Filename. 1 lkvRasbehari-Bharatbisculis

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 13

Dale: 08-24-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

R ev ised  S lu d y  w ilh  m o d ified  lo ad s  an d  leng ths.

SUMMARY OF TOTAL GENERATION ■ LOADING & DEMAND

MVV M var MVA % PF

Swing Bus(es): 1.235 1.120 1.667 . 74.09 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 1.235 1.120 1.667 74.09 Lagging

Tolal Molor Load: 0.740 0.714 1.028 71.93 Lagging

Tolal Sialic Load: 0.490 0.473

Apparenl Losses: 0.006 -0.067

Syslem Mismatch: 0.000 0.000

Number of Iterations: 2





One-Line Diagram OLV1

page 1

Source 
1.8 MW

1 Rashbehari rl4 97 ;j7 60
1 1 4 9 7
j760

2 B.Biscuts

61.1 kVA

3 Sigma

t55
j27

1178

t261 
j 184

1)9 . a * *

2 5 kV A

4 Kasba

*22 *238 
jll ] j177

n
V

r ^ 38"
I 3 1 7 9
I

11 kasba Ind.
*127
j94

n i l  
j 8 6

9 9 - i i *

1177
* 3 5 6 8

6 AGRO 99-lJl% 7 Asianleather

99 46*

5 Duroplast

L - G D -

1127
j95

315 kVA 

. 16 '1 Kasba 99  ■

111
3 8 3 13 9 KVA

+230 
j 14 2

_ 99

* 9 4 6
j431

271 kVA

8 BaysMed
* 7 9 5
j407

99
* 1 5 1

3 2  9

6 1?4

89 6 kVA

9 CDMA Ectp
*143 
H 56

154 kVA

10 CDMA pump

^8 "  
-j24

.6%

*8
3 5

, 9 . 6 '

9.5 kVA

159 kVA

16:35:28 Aug 08, 2005 Project File: llkvRasbehari-Bharatbiscutis
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Project: CESC LossSludy (2004-05)

Localion: KOLKOTA, Wesl Bengal

Conlracl: 2004ER2G

Engineer: M.S.Bhalla

Filename: II Jadavpur-RajpurOT

ETAP PowerS I ation
4.0.4C

Sludy Case: LF

LPage:

Dale:

SN:

Revision: Base 

Config.: Normal

08-05-2005

TATAENERGY

Modified wilh increased length & 80% motor load.

Elcctrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Calegory: Design 

Load Diversity Factor: None

Number or IJuses:

Swing Generator Load Tolal

I 0 42 43

Number o f Branches:

XFMR2 XFMR3 Reaclor Une/Cahlc Impedance Tie PD Tolal 
14 0 0 29 0 0 43

Melhod of Solution: Newton-Raphson Melhod

Maximum No. o f Ileration: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unil System: Metric

Project Filename. 11 Jadavpur-RajpurOT

Output Filename: C:\ETAP 404\PowerSlalion\l 1 Jadavpur-RajpurOTUadavpur.lf I
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Page: 9

Dale: 08-05-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Modified wilh increased length & 80% molor load.

LOAD FLOW REPORT

Bus Voltage G eneration M otor L oad Static Load Load Flow XFMR
ID kV frM ag. Ang. MW Mvar MW Mvar MW Mvar ID M W Mvar Anip % ?¥  % Tap

’ 1 JlicJ 11.000 95.000 0.0 3.16 1.67 0 0 0 0 2Rajp 3.16 1.67 197 88.4

2Rajp 11.000 94.428 0.0 0 0 0 0 0 0 IJad -3-14 -1.69 198 88.1

3Rajpw 2.88 1.51 ISO 88.6

Bus 25 0.27 0.18 17 82,6
3Rajpw 11.000 94.424 0.0 0 0 0 0 0 0 2Rajp -2.88 -1.51 180 88.6

5Gbagan 2.72 1.43 170 88.5

N3N16 0.16 0.08 9 89.7
4Cpart 11.000 94.387 0.0 0 0 0 0 0 0 N3N16 -0.16 -0.08 9 88.8

Busl7 0.16 0.03 9 88.8
SGbagan 11.000 93.887 0 0 0 0 0 0 0 0 3Rajpw -2.70 -1.45 171 88.1

BusS 2 7 0 1.45 171 88.1
6Gbuganp/l 11.000 93.4G7 0.0 0 0 0 0 0 0 7 0.63 0.26 38 92.6

6Gbaganl/h -0.83 -0.36 50 91.6

Bus21 0.20 0.11 12 88.5
6Gbagantyh 11.000 93.787 0.0 0 0 0 0 0 0  6Gbaganp/l 0.83 0.36 50 91-9

13 GB t/h 0.44 0.26 28 86.4

BusS ■1.27 -0.62 79 90.1
7 11.000 93.466 0.0 0 0 0 0 0 0 8N 0.63 0.26 38 92.6

6GbaganpA 0.63 -0.26 38 92.6
8N 11.000 93402 0.0 0 0 0 0 0 0 lORpally 0.37 0.19 23 89.1

9Gbagan o/t 0.26 0.07 15 96.4

7 -0.63 -0.26 38 92.5
9Gbagan oA 11.000 93.402 0.0 0 0 0 0 0 0  8N -0.26 -0.07 15 96.4

19BJ (s) 0.06 -0.03 3 -87.6

Bus20 0.20 0.11 12 88.4
lORpalty 11.000 93.349 0.1 0 0 0 0 0 0 11GB{S) 0.20 0.10 12 89.0

8N -0.37 -0.19 23 88.9

Bus26 0.16 0.09 10 SB.7
11GB(S) 11.000 93 305 0.1 0 0 0 0 0 0  lORpally -0.20 -0.11 12 88.4

Bus22 0.20 0.11 12 88.4
I2G BO /T 11.000 93.712 0.0 0 0 0 0 0 0 Bus9 ■1.43 -0.84 92 86.1

BuslO 1.15 0.69 75 B5.7

Bus 30 0.27 0.15 17 87.9
13 GB i/li 11.000 93.786 0 0 0 0 0 0 0 0  6Gbagant/h -0.44 -0.26 28 86.3

15RGO/T 0.24 0.13 15 88.8

Bus29 0.20 0.13 13 83.2
14N 11.000 93.618 0.0 0 0 0 0 0 0 BuslO -1.15 -0.70 75 85.5

Bus 12 0,93 0 55 60 86.1

Bus28 0.22 0.15 14 83.0
I5RGO/T 11.000 93.714 0 0 0 0 0 0 0 0  I3 G B t/h -0.24 -0.13 15 88.1
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Project: CESCLossStudy (2004-05)
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Conlracl: 2004ER26

Engineer: M.S.Bhalla
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Revision: Base
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Modified with increased length &  80% motor toad.

Bus_______________Voltage Generation Motor Load Static Load_________________Load Flow XFMR
ID J;V 3>Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp ttP F

Bus24 0.24 0.13 15 88.1
L6GM 11.000 93.584 0.0 0 0 0 0 0 0 Bus 12 -0.93 -0.55 60 86.0

Bus 13 0.71 0.41 46 86 9

Bus27 0.22 0.15 14 83.0
17VS 11.000 93.511 0.0 0 0 0 0 0 0 Bus 15 -0.71 -0.41 46 86.5

Bus 16 0.47 0.28 30 85.7

Bus23 0.24 0.13 15 88 1
18 bjalim 11.000 93.407 0.0 0 0 0 0 0 0 Busl4 -0.47 -0.30 31 84.3

19BJ (s) 0.21 0.16 15 79.7

Busl9 0 2 6 0.14 16 88.0
19DJ (s) 11.000 93.371 0.0 0 0 0 0 0 0 IBbjalim -0.21 -0.17 15 77 4

9Gbagan o/t *0.06 0,03 3 -92.4

BuslS 0.27 0.15 J7 87.8
Bus8 11.000 93.790 0.0 0 0 0 0 0 0 5Gbagan -2.70 -1.45 171 88.1

Bus9 1.43 0.84 92 86.3

6Gbagani/h 1.27 0.62 79 90.1
Bus9 11.000 93.735 0.0 0 0 0 0 0 0 BusB ■1.43 -0 84 92 86.2

12GBO/T 1.43 0 84 92 36.2
BuslO J 1.000 93.648 0.0 0 0 0 0 0 0 12 GBO/T -1.15 -0.70 75 35.6

14N 1.15 0.70 75 85.6
Bus 12 11.000 93.010 0.0 0 0 0 0 0 0 14N -0.93 -0.55 60 S6.L

16GM 0.93 0.55 60 86.1

BusU 11.000 93.577 0.0 0 0 0 0 0 0 I6GM -0.71 -0.41 46 8 6 8

Bus 15 071 0.41 46 86-S
BusI4 11.000 93.425 0.0 0 0 0 0 0 0 B usl6 -0.47 -0,30 31 84.4

ISbjatim 0.47 0.30 31 84.4
Bus 15 11.000 93.542 0.0 0 0 0 0 0 0 17VS 0.71 0.41 46 86.6

Bus 13 -0.71 -0.41 46 86.6
Bus 16 11.000 93.4% 0.0 0 0 0 0 0 0 17VS -0.47 -0.29 30 85.4

B usU 0.47 0.29 30 35.4

Busl? 0.400 92.479 -1.5 0 0 0.13 0.06 0.03 0.01 4Cpark -0.16 -0.08 272 9 0 0

BuslS 0.400 89.958 -2.7 0 0 0.22 0.11 0.05 0.02 J9BJ (s) -0.27 -0.13 481 9 0 0

Bus 19 0.400 90.237 -2.5 0 0 0.21 0.10 0.04 0 0 2 18 bjalim -0.25 -0.12 448 90.0

Bus20 0.400 90.935 -1.9 0 0 0.16 0.08 0.03 0.02 9Gbagan <Vl -0.20 -0.10 350 90.0
Bus2l 0.400 91.002 -1.9 0 0 0.16 0.08 0.03 0.02 6Gbaganp/L -0.20 -0.10 350 90.0

Bus22 0.400 90.837 -1.9 0 0 0.16 0,08 0.03 0.02 1IGEKS) -0 20 -0.10 351 90.0

Bus23 0.400 90 492 -2.4 0 0 0.20 o.to 0.04 0.02 17VS -0.24 -0.12 427 90.0

Bus24 0 400 90.700 -2.4 0 0 0.20 0.10 0 0 4 0.02 15RGO/T -0.24 '0 .12 426 90.0
Bus25 0 400 90.523 -2.5 0 0 0.22 0.13 0.04 0.03 2Rajp -0.26 -0.16 490 85 0
Bus 26 0 400 91.338 -1.6 0 0 0.14 0.07 0.03 0.01 lORpally -0.L6 -0.08 287 9 0 0

Bus27 0.400 90.360 -2.1 0 0 0.18 0.11 0.04 0.02 16GM ■0.22 -0.13 406 85.0
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Page:
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TATAENERGY

Revision: Base 

Config.: Normal

Modified wilh increased length & 80% motor load.

Bus_______________Voltage Generation Motor Load Static Load___________________Load Flow_______________  XFMR
ID kV %Mag, Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip *J6PF

Bus28 0.400 90.396 -2.1 0 0 0.18 0.11 0.04 0.02 14N -0.22 -0.13 406 85.0

Qus29 0.400 90.892 -1.9 0 0 0.1S 0.JI 0.02 0.01 13 GB t/h -0.20 ■0.12 365 85.0

Bus 30 0.400 90.320 -2.7 0 0 0.22 0.11 0,05 0.02 12 GBO/T ■0.27 -0.13 478 90.0

N3N16 11.000 94.424 0.0 0 0 0 0 0 0 4Cpark 0.16 0.08 9 89.G

3Rajpw -0.16 -0.08 9 89.6

4 Indicates u voliage reguhlcd bus ( voltage controlled or swing lype machine connected 10 i() 

# Indicates a bus wilh a load inisnnlclt o f  more I linn 0.1 MVA
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Projcct: CESCLossSludy (2004-05)

Location: KOLKOTA, West Bengal

Conlracl: 2004ER26
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Page: 15

Date: 08-05-2005

SN: TATAENERGY

Revision: Base

Con Ha,: Normal

Modified wilh increased length &  80% motor load.

BRANCH LOSSES Summary Report

C K T /B ra n c h From -To B u s  Flow T o-F rom B us Flow L o sse s % Bus Voltage
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW Kvar From To

Cablel 3.161 1.673 -3.143 -1.689 18.5 ■16.2 9;.o 94.4 0.57
Cable3 2.878 1.508 -2.878 -1.508 0.1 ■0.1 94.4 94.4 0.00
T13 0.265 0.181 -0.261 -0.162 3.7 18.7 94.4 90.5 3.91
CableS 2,719 1.430 *2.704 -1.430 15.0 ■20.3 94.4 93.9 0.54
Cable? 0.159 0078 -0.159 -0.078 0.0 -0.3 94.4 94.4 0.00
Cabled -0.158 -0.082 0.159 0.078 0.1 ’3.5 94.4 94.4 0.04
T8 0.158 0.082 ■0.157 -0.076 1.1 5.8 94.4 92.5 1.91
CableS 2.704 1.450 -2.701 ■1.451 3.0 -0.4 93.9 93.8 0.10
Cable34 0 628 0.257 -0.628 -0.257 0.0 0.0 93.5 93.5 0,00
Cable35 -0.829 -0.363 083 2 0.357 3.2 ■5.5 93-5 93.8 0.32
T15 0.201 0.106 -0.199 -0.096 1.9 9.6 93.5 91,0 2.47
Cable36 0.442 0.258 -0.442 -0.258 0.0 -0.3 93-8 93.8 0 0 0
Cable39 -1.274 ■0.615 t,274 0.615 0.0 0.2 93.C- 93.8 0.00
Cablc33 0.628 0.257 -0.628 -0.258 0.5 ■ 1.5 93.5 93.4 0.06
Cablc30 0.3G6 0.186 -0.366 -0.188 0.2 •2.1 93.4 93.3 0.05
Cable3l 0.262 0.072 -0.262 -0.072 0.0 0.0 93.4 93.4 0 0 0
Cable32 0.061 -0.034 •0.061 0.025 0.0 -8.5 93.4 93.4 0.03
T I8 0.201 0.106 •0.199 - -0.096 1.9 9.6 93.4 90.9 2.47
Cable29 0.201 0.103 -0.201 -0.106 0.1 -3.3 93.3 93.3 0.04
T I9 0.165 0.086 -0.164 -0.079 1.3 6.4 93.3 91.3 2.01
T20 0.201 0.106 -0.199 •0.096 1.9 9.6 93.3 90.8 2.47
Cubic 11 - 1.425 ■0.840 1.426 0.838 0.4 -1.7 93.7 93.7 0.02
Cable 13 1,152 0.692 -1.151 -0.696 0.9 -4.2 93.7 93.6 0.06
T24 0.273 0.148 -0.270 -0.131 3.5 17.8 93.7 90.3 3.39
Cable38 0.244 0.127 -0.244 -0.131 0.2 -4.4 93.8 93.7 0.07
T |4 0.198 0.132 -0.196 -0.121 w 10.4 93.8 90.9 2.89
Cable 15 -1.151 -0.697 1.151 0.696 0.4 -0.9 93.6 93.6 0 0 3
Cable 18 0.932 0.550 -0.932 -0.551 0.1 -0.9 93.6 93.G 0.01
T23 0.219 0.147 -0.216 -0.134 2.5 12.3 93.6 90.4 3.22
T i l 0244 0.131 -0.241 -0.117 2.8 14.2 93.7 90.7 3.01
Cable 20 -0.932 -0.553 0.932 0.551 0.3 ■2.2 93.6 93.6 0.03
Cable22 0.713 0.406 -0.713 -0.407 0.1 -1.0 93.6 93.6 0.01
T17 021 9 0.147 -0.216 -0.134 2.5 12.8 93.6 90.4 3.22
Cable 16 -0.712 •0.413 0.713 0.411 0.3 -1.7 93.5 93.5 0,03
Cable 24 0.469 0.2S2 -0.468 -0.235 0.1 -3.5 93.5 93.5 0.01
121 0.244 0.131 -0.241 -0.117 2.8 14.2 93.5 90.5 3.02
Cablc26 -0.468 -0.299 0.46S 0.298 0.1 -1.5 93.4 93.4 0.02
Cable28 0.213 0.161 -0.213 -0.174 0.1 -12.8 93.4 93.4 0.04
T4 0.255 0.138 -0.252 •0.122 31 15.6 93.4 90.2 3.17
T3 0,274 0.149 -0.270 -0.131 3.5 . 18.0 93.4 90.0 3.41
Cable9 1.427 0.836 -1.426 -0.838 0.9 ’2.8 93.8 93.7 0.05
Cable23 0.713 0.407 -0.713 •0.411 0.3 -3.9 93.6 93.5 0.04
Cable 25 -0.468 -0.298 0.468 0.285 0.4 -12.1 93.4 93.5 0.07

79.8 59.7
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Page: 18

Dale: 08-24-2005

SN: TATAENERGY

Revision: Base

■Config.: Normal

Modified with increased length & 80% molor load.

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

MW Mvar MVA % PK

Swing Bus(es): 2.962 1.999 3.573 82.90 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 2.962 1.999 3.573 82.90 Lagging

Total Motor Load: 2,407 1.619 2.901 82.97 Lagging

Total Static Load: 0.475 0.319

Apparent Losses: 0.080 0.061

Syslem Misinalch: 0.000 0.000

N u m b er o f  Ite ra tions: 3





123One-Line Diagram - QLV1____________________ _

4 MW

1 Jad

6Gbagant/h U 1 ■ 4 ^  V*

Bus2

Bus 2 2

Busie Q-36
*0 . 3

312 kVA 291 kVA

page 1 15:30:34 Aug 05, 2005 Project File: HJadavpur-RajpurOT
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Project: CESC LossSludy Reporl(2004-05)

Location: Kolkota, W est Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla,TERI, New Delhi

Filename: OkvAlipore-Bhabnani
Study Case: LF

ETAP PowerStation

4.0.4C
Page:

Date:

SN:

05-08-2005

TATAENERGY

1

Revision: Base 

Config.: Normal

6 KV Alipore D/S - Bhabhani Developers/ RMI Hospital W ith modifiedlengths &80% motor load

Electrical Transient Analyzer Program  

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Swing Generator Load Total

Number of Huses: 1 0  14 15

XFM R2 XFMR3 Reactor Line/Cable Impedance Tie PD Tolal 

Number of Branches. 1 0 0 13 0 0 14

Melhod of Solution: Newton-Raphson Method

Maximum No. of Iteration: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: 6kvAlipore-Bhabnani

Oulput Filename: C :\ETA P404\PowerStation\GkvAlipore-Bhabnani\6Alipore.lfl
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Project: CESC LossStudy Report(2004-05)

Local ion: Kolkala, West Benga I

Contract: 2004ER26

Engineer: M.S.Bhalla 

Filename: 6kVA1ipore-Bhabhani-RMI

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page:

Date:

SN:

07-25-2005

TATAENERGY

Revision: Base 

Config.: Normal

6kV Alipore - Bhabhani Developers-RMl (Modified with revised loads & cable lengths)

D us Voltage Generation

LOAD

Motor

FL O W

Load

R E P O R T  

Static Load Load Flow
ID W %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW M vai Amp %PF

* 1 Alipore 6.000 101.000 0.0 4.09 ?.49 0 0 0 0 2 Bhabhani 1.13 0.67 124 86.2

9 RMI 2.96 1.82 331 85.2

2 Bhabhani 6.000 100.649 0.0 0 0 0.15 0.08 0.04 0.02 1 Alipore -1.13 -0.67 125 86.0

3 Piya Majumder 0.94 0.56 105 85.8

3 Piya MajuriHler 6.000 100.331 0.0 0 0 0.07 0.04 0.02 0.01 2 Bhabhani -0.94 -0.57 105 85.6

8 Shawalace 0.08 0.04 8 90.7

4P& T 0.77 0.48 87 85.2

4P & T 6.000 100. ISO 0.0 0 ■ 0 0.10 0.05 0.02 0.01 3 Piya Majumder -0.77 -0.48 87 85.0

5 Ganga HS 0.65 0.42 74 84.1

5 Ganga HS 6.000 99.934 0.0 0 0 0.10 0.07 0.03 0.02 4P & T -0.65 -0,42 74 83.7

6 Jhansi 0.52 0.34 59 83.7

6 Jhansi 6.000 99.860 0.0 0 0 0.26 0.20 0.07 0.05 5 Ganga HS -0.52 -0.34 59 83.5

7 Majerial 0.19 0.09 20 89.4

7 M ajerial 6.000 99.829 0.0 0 0 0 0 0 0 6 Jhansi -0.19 -0.10 20 38.9

Bus3 0.19 0.10 20 88.9

8 Shawalacc 6.000 100.312 0.0 0 0 0.07 0.03 0.02 0.01 3 Piya Majumder -0.08 -0.04 8 89.0

9 RMI 6.000 98.725 0.0 0 0 0 O' 0 0 1 Alipore -2.90 -1.80 332 85.0

10 MlLHosp. 2.90 1.80 332 85.0

10 Mlt.Hosp. 6.000 98.716 0.0 0 0 1.25 0.77 0.30 0.19 9 RMI -2.90 -1.80 332 85.0

Bus2 1.34 0.83 154 85.0

11 Kolhari 6.000 98.305 0.0 0 0 0.64 0.38 0.15 0.09 Bus2 -1.34 *0.83 154 84.9

Bus4 0.55 0.37 ' 64 83.2

12 Garrison 6 000 .98.180 0.0 0 0 0.44 0.30 0.1 1 0.07 Bus4 *0.55 -0.37 64 83.0

Bus2 6.000 98.437 0.0 0 0 0 0 0 0 10 MlLHosp. -1,34 -0.83 154 84.9

1 L Kothari 1.34 0.83 154 84.9

Bus 3 0.400 99.890 -1.4 0 0 0.15 0.07 0.04 0.02 7 Majerial -0.19 -0.09 300 90.0

Bus4 6.000 98.251 0.0 0 0 0 0 0 0 11 Kothari -0.55 -0.37 64 S3.1

12 Garrison 0.55 0.37 64 83.1

* Indicates a voltage regulated bus ( voltage controlled or swing (ype machine connected to it) 

ti Indicates a bus with a load mismatch o f  more than 0.1 MVA





Projccl: CESC LossSludy Report(2004-05)

Location: Kolkata,West Bengal

Conlracl: 2004ER2G

Ln[>ineer: M.S.Bhalla

Fi leu amc: 6kV Al ipore-Bhabhani-RM I

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 10

Date: 07-25-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6kV Alipore - Bhabhani Developers-RMI (Modified wilh revised loads & cable lengths)

BRANCH LOSSES Summary Report

C K T 1 Branch From -To Bus Flow T o - F r o m  Bus Flow L o sse s %  Bus Voltage
Vd 

%  Drop 
in VinagID MW Mvar MW Mvar kW Kvar From To

Cablel 1.129 0.666 -1.125 ■0.663 3.9 -2.5 101,0 100.6 0.35

Cable2 2.963 1.824 -2.896 -1.795 67.1 28.9 101.0 9S.7 2.28

Cables 0.943 0.565 -0.940 -0.568 3.0 -3.4 100.6 100.3 0.32

Cable9 0.083 0.039 -0.083 -0.042 0.0 ■3.9 100.3 100.3 0.02

Cable 10 0.774 0.476 -0.773 -0.478 1.2 -2.3 100.3 100.2 0.15

Cablel 1 0.649 0.418 ■0.647 -0.423 1.6 *4.7 100.2 99,9 0.25

C ablel2 0.517 0.339 *0,516 -0.340 0.4 -1.9 99.9 99.9 0.07

Cablet} 0.189 0.095 *0.18S -0.097 0.1 -2.6 99.9 99.8 0.03

T l 0.188 0-097 -0.187 -0.091 1.4 6.5 99.8 99.9 0.06

Cable4 2.896 1.795 -2.896 -1.795 0.3 0.1 98.7 98.7 0.01

Cables 1.343 0.833 *1.339 -0.834 3.9 -0.5 98.7 98.4 0.28

Cable6 -1.337 -0.834 1.339 0.834 1.9 -0.2 98.3 98.4 0.13

C ablel-1 0.54S 0.365 -0.548 -0.366 0.3 98.3 98.3 0.05

CablelS *0.547 -0.368 0.548 0.366 0.4 -1.2 98 2 98.3 0.07
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ProiecL: CESC LossSludy Report(2004-05)

Localion: Kolkola, Wesl Bengal

Conlracl: 2004ER26

Engineer: M .S.Bhalla^ERl, New Delhi

Filename: 6kvAlipore-Bhabnani

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 13

Dale: 22-09-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 KV Alipore D/S - Bhabhani Developers/ RMI Hospilal Willi modificdlcnglhs &809& motor load

SUMMARY OF TOTAL GENERATION ■ LOADING &  DEMAND

M W M var MVA % PF

Swing Bus(es): 3.859 2.839 4.791 80.55 Lagging

Oeneralors: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 3.859 2.839 4.791 80.55 Lagging

Tolal Molor Load: 3.029 2.276 3.789 79.94 Lagging

Tolal Sialic Load: 0.717 0.539

Apparcnl Losses: 0.113 0.024

System Mismalch: 0.000 0.000

N u m b e r o f  Ite ra tions:
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Project: CESC Loss Study(2004-05)

Location: Kolkata. West Bengal.

Conlracl: 2004ER2G

Engineer: M.S. Blialla.TERl.Ncw Delhi. 

Filename: 6kvAmhersl-Rajabazar

ETAP PowerStation 
4.0.4C

Sludy Case: LF

IPage:

Dale:

SN:

Revision: Base 

Config.: normal

08-23-2005

TATAENERGY

Modified wilh increased length and 80% Motor Load

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Number o f Buses:
S w ing

1

Generator

0

Load

17

Tolal

IS

Number o f Branches:
XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total

2 0  0 15 0 0 17

Melliod of Solution: 

Maximum No. of Iteration: 

Precision of Solution:

Newton-Raphson Method

99

0.000100

System Frequency: 60.00

Unit System: Metric

Project Filename: GkvAmherst-Rajabazar

Output Filename: C:\ETAP 404\PowcrStation\6kvAmherst-RajabazariUnlilled.lfl
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Projccl: CESC Loss Study(2004-05)

Location: Kolkata, Wesl Dengal.

Conlracl: 2004ER26

Engineer: M.S. Bhalla,TERI,New Delhi, 

filename: 6kvAmherst-Rajabazar

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page:

Date:

SN:

08-23-2005

TATAENERGY

Revision: Base 

Config.: normal

Modified wilh increased length and 80% Motor Load

Bus

L O A D  F L O W  R E P O R T  

Voltage G eneration  M otor Load Sialic Load Load Flow Xi-'MR

LD fcV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar A nip

* 1 Ainhersi sl 6.000 90.000 0.0 ■ 2.56- 1.93 0 0 0 0 BusH 1.59 1.31 219 77.2

91luce  Way 0.97 0.63 123 84.0

2AMHERST STI 6.000 89.692 0.1 0 0 0 0 0 0 3AM HERSTST2 1.36 1.13 189 7G.9

Busl3 -1.58 ■1.31 219 77.1

Bus8 0.22 0.18 30 78.1

3AMHERST ST2 G.000 89.677 0.1 0 0 0 0 0 0 2AMHERSTST1 -1.36 -1,13 189 76.9

B usl? 1.14 0.95 159 76.7

Amherst 0.22 0.18 30 77.9

4Scicnce College 6 000 87.960 0 5 0 0 0.55 0.48 0.11 0.09 Busl7 - l . l l -0.95 159 76.1

5Node 0.10 0.07 13 83 2

7 Node 0.35 0.'*') 50 7G.1

5Nodc 6.000 87.861 0.5 0 0 0 0 0 0 4Science College -0.10 -0.07 13 82.2

Bus23 0.10 0.07 13 82.2

61IOSP1TAL 6.000 87.847 0 5 0 0 0.09 0.06 0.02 0.01 Bus 23 -0.10 -0.07 13 82.0

7Nodc 6.000 87.931 0.5 0 0 0 0 0 0 SBose Inst. 0.35 0.30 50 76.1

4Science College -0.35 -0.30 50 76.1

SBose InsL. 6.000 87.844 0.5 0 0 0.29 0 2 5 0.06 0.05 7Node -0.35 -0.30 50 76.0

9Three Way 6000 89.482 0 0 0 0 0 0 0 0 lAmherst St -0.96 -0.63 123 83.8

l2Rajabazar 0.53 0.34 67 84.0

Busl9 0.43 0.29 55 83.4

1 lGrienial Gas 6.000 89.283 0.0 0 0 0.36 0.24 0.07 0.05 Bus 19 ■0.43 -0.29 56 83.0

l2Rajabazar 6.000 89.477 0.0 0 0 0.44 0.29 0.09 0.06 9Three Way -0.53 ■0.5^ 67 84.0

Arr&ersl 0.400 87.915 -1.9 0 0 0-18 0.14 0.04 0.03 3AMHBRST ST2 -0.22 ■0.16 445 80.0

BusS 0.400 91.085 ’ 1.7 0 0 0.18 0.14 0.04 0.03 2AMHERST STI *0.22 -0.16 434 80.0

B usll 6.000 89.966 0.0 0 0 0 0 0 0 lAmherst sl -1.59 ■ 1.31 219 77.2

Bus 13 1.59 1.31 219 77.2

B ustJ 6.000 89.889 0.0 0 0 0 0 0 0 B usll -1.59 -1.31 219 77.2

2AMHERST STI 1.59 1,31 219 77.2

Busl7 6.000 87.978 0.5 0 0 0 0 0 0 4Science College 1.11 0.95 159 76.1

3AMHERST ST2 -1.11 -0.95 159 76.1

Busl9 6.000 89.292 0.0 0 0 0 0 0 0 1J Oriental Gas 0.43 02 9 56 83.0

9Three Way -0.43 -0.29 56 83.0

Bus23 6000 87.848 0.5 0 0 0 0 0 0 6HOSP1TAL 0.10 0.07 13 82.1

5Node -0.10 -0.07 13 82.1

* Indiciitcs a voliiige regulated bus ( voltage controlled or swing lypc machine connected lo it) 

fl [ndicatcs a bus wilh n load mismatch of more Ihan 0.1 MVA

-5.000

■2.000

)
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Proj ccl: CESC Loss Study^tKM-OS)

Localion: Kolkala, Wesl Bengal.

Conlracl: 2004ER26

Engineer: M.S. Bhalla.TERI.New Delhi.

Filename: CkvAmhcrst-Rajabazar

ETAP PowerS lation
4.0.4C

Sludy Case: LF

Page: 10

Date: 08-23-2005

SN: TATAENERGY

Revision: Base

Config.: normal

Modified wilh increased length and 80% Motor Load

BRANCH LOSSES Summary Report

Vd
CKT t Branch_______From-To Bus Flow To-From Bus Flow Losses % Bus Voltage C;i: D

ID MW Mvar MW

Cable! 1.587 1.308 -1.587

CablelO 0.969 0.626 -0.963

Cable3 1.358 1.129 -1.358

Cablelfi -1.581 -1.306 1.585

T3 0.222 0.177 -0.219

CablelS 1.138 0.952 -1.110

Tl 0.220 0.177 -0.217
Cable4 *1.110 -0.946 1.110

Cabk5 0.10-1 0.069 -0.104

Cables 0.351 0.299 -0.351
Cable22 0.104 0.072 -0.104

Cablefi -0.104 -0.073 0.104
Cable7 0.351 0.299 -0.350

Cablel 1 0.531 0.343 -0531

Cable20 0.433 0.236 -0.432

Cable 13 -0.432 -0.290 0.432
Cablel4 1.587 1.308 -1.585

M var kW Kvar From To in Vmag

-3.308 0.7 0.2 90.0 90.0 0.03

-0.628 5.7 *2.3 90.0 89.5 0.52

-1.129 0.3 0.0 89.7 89.7 0.01

3.307 4.5 1.2 89.7 89.9 0.20

-0.165 2.7 128 89.7 91.1 1.39

-0.946 28.3 5 8 89.7 88.0 1.70

-0.163 3.0 14.2 89.7 87.9 1.76

0.946 0.3 0.0 8S.0 88.0 0.02

-0.072 0.1 -2.8 88.0 87.9 0.10

-0.299 0.2 -0.1 88.0 87.9 0.03

-0.072 0.0 -0.4 87.9 87.8 0.01

0.072 0.0 -0.2 87.8 87.8 00 0

*0.300 0.5 -0.2 87.9. 87.8 0.09

■0.343 0.0 -0.1 89.5 89.5 o.oo

-0.290 0.9 -4.1 89.5 89.3 0.19

0.290 0.0 -0.2 89.3 89.3 0.01

-1.307 1.5 0.4 90.0 89.9 0.08

48.9 24,5
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Projccl: CESC Loss Study(2004-05)

Location: Kolkala, West Bengal.

Contract' 2004ER26

Engineer: M.S. Bhalla.TERI,New Delhi. 

Filename: 6kvAmheret-Rajabazar

ETAP PowerStation 
4.0.4C

Study Case: LF

Page: 13

Dale: 08-23-2005

SN: TATAENERGY

Revision: Base

Config.: normal

Modified wilh increased length and 80% Motor Load

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

M W M var MVA % PF

Swing Bus(es): 2.482 2.030 3.207 77.40 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 2.482 2.030 3.207 77.40 Lagging

Tolal Motor Load: 2.032 1.676 2.635 77.15 Lagging

Tolal Sialic Load: 0.400 0.330

Apparent Losses: 0.049 0.024

System Mismatch: 0.000 0.000

N u m b e r o f  I te ra tions: 3





One-Lin© Diagram OLV1
133
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15:35:32 Aug 23, 2005 Project File: 6kvAmherst-Rajabazar
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Projccl: CESC Loss Sludy Reporl(2004-05

Localion: Kolkala, West Bengal

Conlracl: 2004ER26

Engineer: Navin Selh.TERI, New Delhi.

Filename: 6KV-BHATPARA

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 1

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6kV Bhatpura Feeder (Modified wilh revised motor loads (80% ) & cable lengths)

Electrical Transient Analyzer Propram 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Faclor: None

Swing Generator Load Total
Number of Buses: 1 0  4 5

XFMR2 XFMR3 Reaclor I.ine/Cahln Impedance 
Number of Bmnches: 0 0 0 4 0

Total
4

Method ofSolulion: 

Maximum No. odteration: 

Precision or Solution:

Newlon-Raphson Method 

99 

0.000100

System Frequency: 50.00

Unit System: Melrie

Projecl Filename: 6KV-BHATPARA

Output Filename: C:\ETAP404\PowerStalion\6KV-BHATPARA\6-bhtpr.lfl





Project: CESC Loss Sludy Report(2004-0S

Localion: Kolkala, West Bengal

Contract: 2004ER26

Engineer: Navin Selh.TERI, New Delhi.

Filename: 6KV-BHATPARA

ETAP PowerStation
4.0.4C

Study Case: LF

6kV Bhatpura Feeder (Modified with revised motor loads (80% ) & cable lengths)

Page: 6 

Dale: 09-22-2005 

SN: TATAENERGY 

Revision: Base 

Config.: Normal

LOAD FLOW REPORT

D us Voltage G eneration M otor Load Static Load Load Flow XFM R
ID VV %Mag. Aug- MW Ms-ar MW Mvar MW Mvar ID MW Mvar Anip %PF %  Tap

6.000 100.000 0.0 1.90 0.96 0 0 0 0 NODE-1 1.90 0.96 204 89.3

N.1.CABLE-N2 6.000 98.055 -0.2 0 0 1.24 0.60 0.30 0.14 NODE-2 *1.87 -0.95 205 89.2

N .PhTUBES-N3 0.33 0.20 37 35.3
N.P.TUBES-N3 6.000 97.990 -0.2 0 0 0.26 0.16 0.06 0.0*1 N.I.CABLE-N2 -0.33 -0.20 37 85.0

NODE-1 6.000 98.339 0.0 0 0 0 0 0 0 BHTPR-N1 -1.87 -0.95 205 89.1

NODE-2 1.87 0.95 205 89.1
NODE-2 6.000 98.214 0.0 0 0 0 0 0 0 NODE-1 -1.87 -0.95 205 89.1

N.I.CABLE-N2 1.87 0.95 205 89.1

* Indicates □ voltage regulated bus ( voltage controlled or swing type machine connected to il) 

" Indicales a bus willi a load mismatch o f  more than 0.1 MVA
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Project: CESC Loss Study Report(2004-05

Location: Kolkala, West Bengal

Contract: 2004ER26

Engineer: Navin Seth.TERI, New Delhi.

Filename: 6KV-B H ATPARA

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page:

Dale:

SN:

09-22-2005

TATAENERGY

Revision: Base 

Conllg.: Normal

6kV Bhalpnra Feeder (Modified with revised motor loads (80% ) & cable lengths)

BRANCH LOSSES Summary Report

C K T /  B ranch From-To Bus Flow To-From  Bus Flow Losses %  Bus Vo Knee
Vd

ID MW Mvar MW Mvar kW Kvar From To ill Vmag

Cablel 1.902 0.958 -I.S71 -0.952 30.9 5.3 [00.0 98.3 1.66
Cable3 -1.868 -0.9*17 1.869 0.952 0.9 5.2 98.1 98.2 0.16
C abM 0.328 0.201 -0.32S -0.203 0.2 -2 A 98.1 98.0 0.06
Cable2 1.871 0.952 *1.869 -0.952 2.4 0.3 98.3 98.2 0.13

34.5 a.s





Projccl: CESC Loss Study Report(2004-05

Location: Kolkola, Wcsl Bengal

ConlracL: 2004ER26

Engineer. Navin SeLh/FERI, New Delhi, 

filename: 6KV-BHATPARA

ETAP PowerStation
4.0.4C

Sludy Case: LF

137

Page:

Date:

SN:

Revision: Base 

Config.: Normal

12

09-22-2005

TATAENERGY

6kV Bhatpura Feeder (Modified wilh revised motor loads (80% ) & cablc lengths)

SUMMARY OP TOTAL GENERATION. LOADING & DEMAND

MW M var MVA %  I’F

Swing Bus(es): 1.902 0.958 2.130 89.32 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 1.902 0.958 2.130 89.32 Lagging

Total Motor Load: 1.S06 0.765 1.689 89.15 Lagging

Total Static Load: 0.362 0.184

Apparent Losses: 0.035 0.009

System Mismatch: 0.000 0.000

N u m b e r o f l te ra t io n s  2





One-Line'Diagram OLV1
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Projccl: CESC LossSludy Report(2004-05)

Location: Kolkala,West Bengal

Contract: 2004ER26

Engineer: Navin Selh,TERl,New Delhi 

l:i lename: GkVBa llyganj -Ba I lyga njParkWFdr

ETAP PovverStatlon
-1.0.4C

Sludy Case: LF

Page:

Dale:

SN:

1

09-22-2005

TATAENERGY

Revision: ̂  Base 

Config.: Nonna I

6 kV BallygungcD/S - Ballygungc Park (W) Feeder (Modified with revised motor loads-60% Sl tab le Ienglhs-20%)

Electrical Transient Analyzer Program 

ETAP PowerStatlon

L o ad  F low  A n aly sis

Loading Category: Design 

Load Diversity Factor: None

Swine Generator Load 
Number o f Buses: | 0 39

XFMR2 XFMR3 Rcaclor i.ine/Cahle Impedance Tic PD Tolal 
Nmnbci of Branches: 13 0 0 27 0 0 40

Tolal

40

Method of Solution: Newton-Raphson Method

Maximum No. oT Iteration: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

1‘rojecl Filename: 6kVBallyganj-BallyganjParkWFdr

Output Filename: C:\ETAP 404\PowerSlalion\6kVBa1lyganj-Ba11yganjParkWFdr\6BG-BGP.in
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P r o je c t  C E S C  L o ssS lu d y  R e p o rl(2 0 0 4 -0 5 ) 

L o ca tio n : K o lk a ta ,W est B enga l 

C o n tra c t: 2 0 0 4 H R 2 6  

E n g in eer: N av in  S e th ,T E R I,N ew  D elhi 

F ilen am e : 6 k V B a lly g an j-B a lly g an jP a rk W F d r

E T A P  P o w e rS ta tio n

A.0.AC

S lu d y  C ase : L F

P age: 8 

D ale : 0 9 -2 2 -2 0 0 5  

SN : T A T A E N E R G Y  

R ev isio n : B ase  

C o n fig .: N o rm al

G k V  B ally g u n g eD /S -  B a lly g u n g e  P ark  (W ) F eed e r (M o d ifie d  w ilh  rev ised  m o to r  lo a d s-6 0 %  &  c a b le  le n g lh s -2 0 % )

L O A D  F L O W  R E P O R T

B us Voltage G eneration M otor Load Static Load Load Flow X F M R
ID kV %Mag. Ang- MW Mvar MW . Mvar MW Mvar ID MW Mvar Anq> %PF % Tap

* 1 0ally“iih“c 6.000 101.500 0.0 3.50 2.45 0 0 0 0 2 BallyGimgePark{W)T/H-2 3.50 2.45 404 81.9

2 Ba IlyG ungePark( W)T/H *2 6.000 100.921 0 0 0 0 0 0 0 0 1 Ballygunge -3.48 -2.43 404 81.9

3 Accurate Inv 3.42 2.40 398 81.9

Busl 0.06 0.04 6 84.6

3 Accurate Inv 6.000 100.389 0.1 0 0 0.04 0.04 0.03 0.02 2 BallyGungePark(W)T/H-2 *3.40 *2.39 398 S I,8

4 B.Park (C)T/H 3.33 2.33 389 81.9

4 B Park (C)T/H 6.000 100.088 0.1 0 0 0 0 0 0 3 Accurate Inv -3.32 -2 33 389 81.9

5 Chitraleklia 3.15 2.22 370 81.8

Bus 2 0.17 0.11 18 83.9 -1.000

5 Cliilralekha 6.000 99.780 0.1 0 0 0.08 0.10 0.05 0.07 4 B.Park (Q T /H -3.14 -2.21 370 81.7

Bus3 0.3S 0.25 44 83.7

10 Mayfair T/H 2.63 1.79 306 82.6

6 B.PaiktNJO^F 6.000 99.770 0.1 0 0 0 0 0 0 Bus3 -0.38 -0.25 44 83.7

Bus6 0.24 0.16 27 83.5

Bus? 0.15 0.09 16 84.0 -1.000

7 B Parfc(N)T/H 6.000 99.751 0.1 0 0 0 0 0 0 Bus6 ■0.24 -0.16 27 83.4

Bus8 0.24 0.16 27 83.4 ’2.000

8 Bright Si. 6,000 98.908 0.2 0 0 0 0 0 0 9 W est Builders -0.18 -0 .11 20 S3.8

Bus9 0.18 0.11 20 83.8 -2.000

9 W est Guilders 6.000 98.972 0.2 0 0 0.05 0.05 0.04 0.03 8 Bright St. 0.18 0.11 20 83.9

BuslO -0.27 -0.19 31 80.9

10 Mayfeir TM 6.000 99.111 0.2 0 0 0 0 0 0 Bus 10 0.81 0.61 98 80.1

5 Chilralekha -2.61 -1.79 306 82.5

B usll 0,57 0.37 66 83.8

18 Mayfare(W)T/H 0.15 0.09 16 84.7

19 Chamm T/H 0.44 0.29 51 83.5

Bus 13 0.32 0.21 37 83.3 -3.000

Bus 13 . 0.32 . 0.21 37 83.3 -3.000

11 Ballygunge P/Sta 6.000 98.664 0.3 0 0 0 0 0 0 LI as 12 -0.57 -0.38 66 83.5

B usl6 0.57 0.38 66 83.5

14 Tiljaln P/T 6.000 98.224 0.4 0 0 0 0 0 0 Busl 5 -0.57 -0.38 66 83.3

Bus22 0.35 0.24 41 83.2

B usl7 0.21 0.14 24 83.5 ■3.000

[8 M ay fa ne( W)T /H 6.000 99.080 0.2 0 0 0 0 0 0 10 Mayfair T/H -0.J5 -0.09 16 84.2

BusIB 0.15 0.09 16 84.2 ■ 1.000

19 Chaniru T/H 6.000 98.725 0.3 0 0 0 0 0 0 10 Mayfair T/H -0.44 -0.29 51 83.3

20Chanim P/T 0.13 0.09 15 84.3

B usl9 0.31 0.21 36 82.9 -3.000

20Clianiru P/T 6.000 98.668 0.3 0  0 0 0 0 0 19 Chantru T/H -0.13 -0.09 15 84.1

Bus20 0.13 0.09 15 84.1 -2.000

I
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Project: CESC LossStudy Report(2004-05)

Location: Kolkata,West Bengal

Contract: 2004ER26

Engineer: Navin Seth,TERI,New Delhi

Filename: 6kVBatlyganj-BallyganjParkWFdr

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 9

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV BallygungcD/S - Ballygunge Park (W) Feeder (Modified wilh revised motor loads-60% & cable lenglhs-20%)

Bus Voltage G eneration
ID kV %Mag. Aug. MW Mvar MW Mvar MW

tiVUU

Mvar I'D

LGia a  m o w  

MW Mvar Amp %PF
21 Tiljala(S)T/H 6.000 98.137 0.4 0 0 0 0 0 0 Bus22 -0.35 -0.24 41 83.1

Bus23 0.35 0.24 41 83.1
24 Bright St (E) 6.000 98.841 0.3 0 0 0 0 0 0 24 K.N.Prop -0.37 -0.27 44 81.3

25 Pushpa Bagrodia 0.08 0.07 10 75.1

Bus24 0.29 0.20 34 83 0
24 K.N.Prop 6.000 98.924 0.2 0 0 0.07 0.06 0.05 0.04 BuslO -0.54 -0.42 66 79.4

24 Teage Tools 0.05 0.04 6 75.5

24 Bright St (E) 0,37 0.27 44 81.3
24 Teage Tools 6.000 98.901 0 3 0 0 0.03 0.03 0.02 0.02 24 K.N.Prop -0.05 -0.05 6 75 0
25 Pushpa Bagrodia 6.000 98.832 0.3 0 0 0.05 0.04 0.03 0.03 24 Bright St (E) -o.os -0.07 10 75.0
Busl 0.400 100.190 -0.4 0 0 0.04 0.02 0.02 0.01 2 Ba||><jungePark(W)T/l{-2 -0.06 -0.04 99 85.0
Bus2 0.400 99.015 -1.1 0 0 0.10 0 0 6 0.07 0.04 4 B.Park (C)T/H -0.16 -0,10 282 85.0
Bus3 6.000 99.776 0.1 0 0 0 0 0 0 5 Chitrakkha -0.38 -0,25 44 83.7

6 B.Park(N)0/T 0.3 B 0.25 44 83,7
BusG 6.000 99.760 o.\ 0 0 0 0 0 0 6B .Park(N )0/T -0.24 -0.16 27 83.5

7 B.Park(N)T/H 0.24 0.16 27 83.5
Bus7 0.400 98.931 -1.0 0 0 0.09 0.05 0.06 0.04 6 B.Park(N)0/T -0.15 -0.09 250 85.0
Bus 8 0.400 98.812 -1.6 0 0 0.14 0.09 ' 0.09 0.06 7 B.Park(N)T/H -0.23 -0.14 400 85.0
Bus9 0.400 98.701 -1.1 0 0 o .n 0,07 0.07 0.04 8 Bright Si. -0.17 -0.11 301 85.0
BuslO 6.000 99.058 0.2 0 0 0 0 0 0 9 We5l Builders 0.27 0.19 31 81.3

10 Mayfair T/H -0.81 ■0.61 98 SO 1

24 K.N.Prop 0.54 0.42 66 79.5
Busl 1 6.000 99.094 0.2 0 0 0 0 0 0 10 Mayfair T/H -0.57 -0.37 66 83.8

Busl2 0.57 0.37 66 83.8
Bus 12 6.000 98.672 0.3 0 0 0 0 0 0 Busl 1 -0.57 -037 66 83.5

11 Ballygunge P/Stn 0.57 0.37 66 83.5
Busl3 0.400 99.025 -1.6 0 0 0.38 0.24 0.25 0.15 10 Mayfair T/H -0.31 -0.19 538 8 5 0

10 Mayfair T/H -0.31 -0.19 538 85.0
BuslS 6.000 98.503 0.3 0 0 0 0 0 0 Busl 6 -0.57 •0.38 66 83.4

14 Tiljala P/T 0.57 0.38 66 83.4
Bus 16 6.000 98.525 0.3 0 0 0 0 0 0 11 Ballygunge P/Stn -0.57 -0.38 66 83.4

BuslS 0.57 0.38 66 83.^
Busl7 0.400 98.590 -1.2 0 0 0.13 0.08 0.08 0.05 14 Tiljala P/T -0.21 -0.13 360 85.0
BuslS 0.400 98.628 -0.7 0 0 0.09 0.05 0.06 0.04 18 Mayfare(W)T/H -0.15 -0.09 250 8 5 0
Busl9 0.400 97.853 -2.0 0 0 0.19 0.11 0.12 0.07 19Cham ruT/H -030 -0,19 526 85.0
Bus20 0.400 98.986 -0.7 0 0 0.08 0.05 0.05 0.03 20Cham mP/T -0.13 -0.08 229 85.0
Bus22 6.000 98.222 0.4 0 0 0 0 0 0 14 Tiljala P/T -035 -0,24 41 83.1

21 Tiljala(S)T/H 0.35 0.24 41 83.1
Bus23 0.400 98.698 -1.6 0 0 0.21 0,13 0.14 0.09 21 Tiljala(S)T/H -0.35 -0.22 602 85.0
BUS24 0.400 98,152 -1.9 0 0 0.18 0.11 0.11 0.07 24 Bright Si (E) -0.29 -0.18 502 85.0

XFMR

^1.000

-3 000
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Projecl: CESC LossStudy Report(2004-05)

Loc.nion: Kolkala,West Bengal

Conlracl: 2004ER26

Engineer: Navin Selh.TERI.New Delhi 

Filename: 6kVBallyganj-Ba1lyganjParkWFdr
Sludy Case: LF

ETAP PovverStafion

4.0.4C
Page:

D ate:

S N :

14

09-22-2005

TATAENERGY

Revision: Base 

Config.: Normal

6 kV BallygnngeD/S - Ballygungc Park (W) Feeder (Modified with revised motor loads-60% & cable lcnglhs-20%)

BRANCH LOSSES Summary Report

C K T  /  B ra n c h F ro m -T o  B u s  F lo w T o -F r o m  B u s  F lo w L o sses %  B u s  V o lta g e
Vd 

% Drop 
in VmagID MW Mvar MW Mvpr kW Kvar From To

Cablel 3.497 2.447 -3.476 ’2.435 20,5 12.1 101.5 100.9 0.58

Cable2 3.417 2.398 -3.397 *2.390 20.2 7.6 100.9 100.4 0.53

T1 0.059 0.037 -0.059 *0.036 0.2 0.7 100.9 100.2 0.73

Cabled 3.329 2.330 -3.318 -2.326 11.2 4.2 100.4 100.1 0.30

Cable4 3,152 2.218 -3.141 -2.214 10.9 4.0 100.1 99.8 0.31

T2 0.166 0.103 -0.164 -0.102 1.2 5.7 100.1 99.0 1.07

CableS 0.383 0.250 -0.382 -0.250 0.0 -0.1 99.8 99.8 0.00

CableM 2.629 1.792 >2.610 -1.786 19.6 6.2. 99.8 99.1 0.67

Cablefi -0.382 -0.250 0.382 0.250 0.0 -0.1 99.8 99.8 0.01

Cable9 0.236 0.155 -0.236 ■0.156 0.0 -0.5 99.8 99.8 0.01

13 0.147 0.095 -0.146 -0.090 1.0 4.5 99.8 98.9 0.84
CablelO -0236 ■0.156 0.236 0.156 0.0 -0.4 99.8 99.8 0.01

T4 023 6 0.156 -0.233 -0. i-^5 2 4 115 99.8 98.8' 0.94

Cable 11 -0.176 ’0.115 0.177 0.1 14 0.2 -0 5 98.9 99.0 0.06

T5 0.176 0.115 -0.175 -0.108 1.4 6.5 98.9 98.7 0.21

Cable 12 -0.266 -0.193 0.266 0.191 0.3 -2.5 99.0 99.1 0.09

Cable 13 0.811 0.606 -0.810 ‘0.606 0.5 -0.4 99.1 99.1 0.05
Cable 15 0.572 0.373 -0.572 - ’0.373 0.1 -0.2 99.1 99 1 0.02

Cable21 0.146 0.092 -0.146 -0.09J 0.1 -1.8 99.1 99.1 0.03
Cable22 0.445 0.293 -0.442 -0.294 2.3 -1.1 99.1 98.7 0.39

T6 0.318 0.211 -0.31-1 -0.195 3.5 16.4 99.1 99.0 0.09

TI3 0.318 0.21 L -0.314 -0.195 3.5 16.4 99.1 99.0 0.09

Cable 17 -0.569 >0.375 0.569 0.375 0.0 ’0.1 98.7 98.7 0.01

Cable 18 0,569 0.375 -0.568 -0.375 1.1 -0.2 98.7 98.5 0.14

Cab1e20 -0,566 -0.376 0.568 0.376 2.1 -0.4 9 8 2 98.5 0.28

Cable24 0.355 0.237 ■0.355 -0.237 0.0 -0.1 98.2 98.2 0.00

T7 0.211 0.139 -0.209 -0.130 2.0 9.3 98,2 98.6 0.37
T8 0.146 0.094 -0.145 >0.090 0.8 3.5 99.1 98.6 0.45

Cable23 0.135 0.086 -0.135 -0.087 0.1 -0.6 98.7 98.7 0.06
T9 0.308 0.208 -0.303 -0.188 4.2 19.8 98.7 97.9 0.87

T10 0.135 0.087 -0.134 *0.083 0.8 3.8 98.7 99.0 0.32
Cable25 -0.354 ‘0.237 0.355 0.237 0.4 -0.3 98.1 98.2 0.09

T i l 0.354 0.237 -0.350 -0,217 4 3 20.4 98.1 98.7 0.56

Cable28 -0.373 -0.268 0.374 0.267 0.4 -0.3 98.8 98.9 0.08

Cable29 0.079 0.069 -0.079 *0.069 0.0 -0.2 98.8 98.8 0.01
TI2 0.294 0.198 -0.291 -0.180 3.8 18.1 98.8 98.2 0.69

Cable26 -0.543 -0.416 0.544 0.416 ].] -0.2 98.9 99.1 0.13

Cable27 0.051 0.045 -0.051 -0.045 0.0 -0.7 98.9 98.9 0.02
Cablel6 0.572 0.373 -0.569 -0.375 2.8 -2.1 99.1 98.7 0.42
Cablel 9 -0.568 -0.376 0.568 0.375 0.2 -0.3 98.5 98.5 0.02

123.3 157.5
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I’rojecl: CESC LossSludy Report(2004-05)

Location: Kolkala,Wesl Bengal

Conlracl: 2004ER26

Engineer: Navin Selh,TER!,New Delhi

filename: 6kVBallyganj-BallyganjParkWFdr

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 17

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV BallygungeD/S - Ballygunge Park (W) Feeder (Modified wilh revised motor loads-60% & cable lenglhs-20%)

S U M M A R Y  O F  T O T A L  G E N E R A T IO N . L O A D IN G & D E M A N D

MW M var MVA %  PF

Swing Bus(es): 3.497 2.447 4.268 81.93 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 3 497 2.447 4.26S 81.93 Lagging

Tolal Molor Load: 2.044 1.386 2.470 82.76 Lagging

Tolal Sialic Load: 1.330 0.903

Apparent Losses: 0.123 0.157

System Mismatch: 0.000 0.000

N u m b e r o f lie ra lio n s : 3





One

2

page 1

-Line Diagram OLVl 144
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3497 
lj 2447 ,
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Projccl: CESC lossSludy Reporl(2004-05)

Location: Kolkata, Wesl Bengal

Conlracl: 2004ER26

Engineer: Navin Selh.TERl, New Delhi

Filename: 6kVDelur-Chandrapara

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: I

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

GkVBelur D/S ■ Chandalpara Switch House Feeder (Modified wilh revised motor loads-80% & increased Cable lengths)

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Calegory: Design 

Load Diversity Faclor: None

Swine Generator Load Tolal
Number of Buses: i 0 13 14

XFMR2 XFMR3 Reactor l.ine/Cahle [mncdance Tie PD Total 
Number o f Branches: 2 0 0 II 0 0 13

Melliod ofSolulion: 

Maximum No. oFlleralion: 

Precision of Solution:

Ncwton-Raphson Melliod 

99 

0.000100

Sysicm Frequency: 50,00

Unil System: Metric

Project Filename: CkVBelur-Chandrapara

Output Filename: C:\ETAP 404\PowerSlalion\6kVBelur-Chandrapara\Bel-Chp.lfl





1.4 a

Location: Kolkala, West Bengal 4.0.4C Dale: 09-22-2005

Conlracl: 2004r;R26 SN: TATAENERGY

Engineer: Navin Seth,TERI, New Delhi . Revision: Base
Mudy t_ase: Lr

Filename: 6kVBelur-Chandrapara Config.: Normal 

6kVBelur D/S - Chandalpara Swiich House Feeder (Modified with revised motor loads-80% & increased Cable lengths)

L O A D  F L O W  R E P O R T

UllS Voltage G eneration M otor Load Static Load Load Flow XFiMK

ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Antp %PF %  Tap

* IBclur 6.000 100.000 0 0 1.10 1.00 0 0 0 0 Busl 1.10 1,00 143 74.2

2 C.Para 6.000 98.658 0 3 0 0 0 0 0 0 Bus2 -1.09 -1.00 144 73.5

3CLMissrRd.(E) 0.14 0.12 17 74.6

Bus4 0.95 0.88 126 73.3

3CLMissrRd.(E) 6.000 98.620 0.2 0 0 0 0 0 0 2 C.Para ’0.14 -0.12 17 74.1

4Bngl.lron 0.00 0.00 0 0 0

Bus3 0.14 0.12 17 73.9 -2 000

4Bngl-lron 6,000 98.620 0.2 0 0 0 0 0 0 3CLMissrRd.(E)

5Sliyin Sieel 6.000 98.449 0,2 0 0 0.54 0.5 \ 0.13 0.12 Bus5 -0.95 -0.88 126 73.2

Bus6 0.27 0.25 36 73.8

6CL MsrRd. 6.000 98.386 0.2 0 0 0 0 0 . 0 BusS -0.27 -0.25 36 73.6

7CalTubcs 0.00 0.00 0 0 0

Bus7 0.27 0.25 36 73 6 -4.000

7CalTubes 6.000 98.386 0.2 0 0 0 0 0 0 6CL MsTRd

Busl 6.000 98.722 0 2 0 0 0 0 0 0 JBelur -1.09 -1.00 144 73.5

Bus2 1.09 1.00 144 73.5

Bus 2 6.000 98.679 0.2 0 0 0 0 0 0 -1.09 -1.00 L44 73 5

2 C.Para 1.09 1.00 144 73.5

I3us3 0.400 98.395 -0.7 0 0 0.11 0 1 0 003 0.02 3CLMissrRd.(E) -0.13 -0.12 262 75.0

Bus-1 6.000 98.481 0.2 0 0 0 0 0 0 2 C.Para -0.95 -0.88 126 73.3

BusS 0.95 0.88 126 73.3

Bus5 6,000 98.456 0.2 0 0 0 0 0 0 Bus 4 -0.95 -0.88 126 73.2

SShym Steel 0.95 0.88 126 73.2

Bus6 6.000 98.398 0 2 0 0 0 0 0 0 5Sliym Steel -0.27 -0.25 36 73.7

6CL MsrRd. 0.27 0.25 36 73.7

Bus 7 0.400 99.538 ■1.0 0 0 0.22 0.19 0.05 0.05 6CL MsrRd. ■0.27 -0,24 521 75.0

* Indicates a voltage regulated bus { voltage coiilToHed or swing lype machinc conncclcd to il) 

a Indicates a bus u iilt a Load mismatch of more Lhan 0.1 MVA
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Project- CESC lossSludy Report(2004-05)

Localion: Kolkata, West Bengal

Contract: 2004ER26

Engineer: Navin Selh.TERI, New Delhi

Filename: GkVBelur-Chandrapara

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page:

Date:

SN:

10

09-22-2005

TATAENERGY

Revision: Base 

Config.: Normal

6kVBelur D/S - Chandalpara Switch House Feeder (Modified wilh revised motor loads-80% & increased Cable lengths)

BRANCH LOSSES Summary Ueuort

Vd
C K T /  Branch_____  From -To Bus Flow To-From  Bus Flow Losses %  Bus Voltage ^  ^

ID MW Mvar MW

Cablel 1.104 0.998 -1.087

Cable3 -1.086 *1.002 1.086

Cabled 0.135 0.121 -0.135

Cable 6 0.951 0.SS1 ■0.948

Cable5 0.000 -0.001.

Tl 0.135 0.123 •0.134

CabLeB ■0.948 -O.B8I 0.948

Cable9 0.272 0.249 -0.272
CablcIO -0.272 -0.250 0.272

C ab led 0,000 0.000

T2 0.272 0.251 -0.270
Cable2 1.087 1.002 -1.086

Cable7 0.948 0.S81 >0.948

Mvar kW  Kvar From To in Vntag

-1.002 17.1 -4.0 100.0 98.7 1.28

1.002 0.3 -0.1 98.7 98.7 0.02

-0,123 0.1 *2.1 98.7 98.6 0.04

-0.881 2,4 0.1 9S.7 98.5 0.18

0.0 ■0.5 98.6 98.6 Qr00

-0.M 8 1.0 4.9 98.6 98.4 0 23

0.881 o.l 0.0 98.4 98.5 001

-0.250 0.2 -0.7 98.4 98.4 0.05

0.250 0.0 -0.3 98.4 98.4 0.01

0.0 -0.5 93.4 98.4 0.00

’0.238 2.7 129 98.4 99.5 1.15

-1.002 0.6 -0.1 98.7 98.7 0.04

-0.881 0.3 -0.1 98.5 98.5 0.02

24.9 9.5
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Projccl: CESC lossSludy Report(2004-05) ETAP PowerStation Page: 13

Localion: Kolkala, West Bengal -1.0.40 Dale; 09-22-2005

Conlracl: 2004ER26 SN: TATAENERGY

Engineer: Navin Seth.TERl, New Delhi „ . „  Revision: Base
Study Case: LF

1'ilenamc: OkVBelur-Chandrapara Config.: Normal 

6kVBelur D/S ■ Chandalpara Switch House Feeder (Modified with revised motor loads-80% & increased Cable lengths)

SUMMARY O F TOTAL GENERATION , LOADING & DEMAND

MW M var MVA %  PF

Swing Bus(es): 1.104 0.998 1.488 74.19 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 1.104 0.998 1.488 74.19 Lagging

Tolal Motor Load: 0.868 0.795 1.177 73.74 Lagging

Total Static Load: 0.211 0.194

Apparent 1 osscs: 0.025 0.009

System Mismatch: 0.000 0.000

N um ber o f  Iterations: 3





One-Line Diagram - OLV1 149

Genl 
2 MW

f^g0 1 12:42:09 Sep 22, 200 5 Project File: 6kVBelur-Chandrapara

i





Projecl: CESC Loss Sludy (2004-05)

Localion: KOLKOTA, Wesl Bengal

Conlracl. 2004ER26

Engineer: M.S.Bhalla

filename: 6kvBeIur-JNMukerjee

ETAP PowerStation

4.0.4C

Sludy Case: LF

150
Page: 1

Dale: 08 05-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised sludy wilh modified loads and lengths & SO'&motor load

Electrical Transient Analyzer Program  

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

N u m b er o f  Buses:

Swing Generator Load Total

[ 0 33 34

N u m b er o f  B ranches:

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total
7 0 0 26 0  0 33

Method of Solution: Newton-Raphson Method

Maximum No. of Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unil System: Metric

Project Filename: 6kvBelur-JNMukerjee

Oulput Filename: C:\ETAP 404\PowerStalion\6kvBeIur-JNMukerjee\U1478.1fI
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Location: KOI.KO'I'A,West Bengal J.0.4C Da|e; 07-26-2005

Contract: 2004ER26 SN: TATAENERGY

Engineer: M.S.Bhalla _ . _ Revision: Base
e Study Case: LF

filename: GkvBelur-JNMukerjee . Config.: Normal '■

Revised study with modified loads and lengths

LOAD FLOW REPORT

B u s V o lta g e G e n e r a t io n M o to r  L o a d S ta t ic  L o a d L o a d  F lo w

ID kV 9fcMag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp ftPF

*lB elu r 6.000 102.000 0.0 3.40 1.91 0 0 0 0 Bus3 3.40 1,91 367 87.1

2JNMukerjeel 6.000 98.396 0.3 0 0 0 0 0 0 Bus6 -3.27 *1.87 368 86.8

Bus7 0.74 0.38 81 88.8

5JNMukerjce3 0.12 0.08 13 84.2

Bus20 2 0 6 1.18 232 86.7

BuslO 0.35 0.23 41 83.3

3LRMills 6.000 97.992 0.4 0 0 0.31 0 12 0 07 0.03 4JNMukerjee2 0 3 5 0.23 41 83.4

Bus? -0.73 -0.3S 81 88.7

4JNM ukerj«2 6.000 97.810 0.5 0 0 0 0 0 0 3LRMilh -0.35 -0.23 41 83.3

Busl3 0.35 0.23 41 83.3

5JNMukerjee3 6.000 98.395 0 3 0 0 0 0 0 0 2JNMukerjeel -0.12 -0.0S 13 84.2

Busl2 0.12 0 03 13 84.2

6S a lki a 6.000 96.594 0.5 0 0 0.06 0.07 0.01 0 0 2 Bus21 -2.02 -1.17 232 86.5

Bus23 195 1 09 222 87.3

7SALK1A E 6,000 96.263 0.6 0 0 0 0 0 0 Bus25 -0.34 -0.24 41 81.2

Bus27 0.04 0.04 6 70.2

Busl4 0.29 0.20 35 82.9

8SM Krishna 6000 96.255 0.6 0 0 0.04 0.04 0.01 0.01 Bus27 -0.04 ’0.05 6 70.0

9Hanunun 6-000 96.349 0.6 0 0 0.23 0.12 0.05 0.03 Bus24 ■ 1.60 -0.84 180 88.5

Bus 28 1.32 0.70 148 88 4

10 R Kumar 6.000 96 117 0 6 0 0 0.02 0.03 0.00 0.01 Bus 29 -1.31 -0.70 148 88 4

110m Deve. 1.29 0.66 145 89.0

HOm Deve. 6.000 95.998 0.6 0 0 0-48 0.16 0.11 0.04 10 R Kumar *1.29 -0 66 145 88.9

12 INMukerjee 4 0.32 0.22 39 82.7

15 SNTemple 0.35 0.22 41 84.0

l4Bandhaghai 0.02 00 2 2 66.6

12 JNMukerjee A 6.000 95.934 0.6 0 0 0 . 0 0 0 1J Om Deve. -0.32 -0 2 2 39 82.7

BuslS 0,32 0.22 39 82.7

MBandhpghat 6.000 95.996 0.6 0 0 0.02 0.02 0.00 . O.QO 110m Deve. -0.02 ■0.02 2 6 6 0

15 SNTemple 6.000 95.973 0-6 0 0 0 0 0 0 110m  Deve. -0.35 -0.23 41 84.0

16BAZALPARA 0.14 0.09 17 84.6

Bu&16 0.20 0.13 24 83.5

16BAZALPARA 6.000 95.920 0.6 0 0 0 0 0 0 15 SNTemple -0.14 -0.09 17 83.9

Bus 17 0.14 0.09 17 83.9

Bus3 6.000 99.053 0.3 0 0 0 0 0 0 1 Beliu -3.29 *1.88 368 86.8

Bus5 3.29 1.88 368 86.8

Bus5 6.000 98.692 0.3 0 0 0 0 0 0 Bus3 -3 28 -1.88 368 86.8

Bus6 3.23 1.88 368 86.8

Bus6 6.000 98 466 0 3 0 0 0 0 0 0 2JNMukerjeel 3.27 1 87 368 86.8
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Projecl: CESC Loss Study (2004-05)

Localion: KOLKOTA,Wesl Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

filename: GkvBelur-JNMukcrjec

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 8

Date: 07-26-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised sludy wilh modified loads and lenglhs

Bus_________________ Voltage G eneration M otor Load
ID kV Ang. MW Mvar MW Mvar

Bus7 6.000 98.313 0.4 0 0 0 0

Bus 10 0.400 95 636 *1.4 0 0 0.28 0.17

Busl2 0.400 96.838 -0.6 0 0 0.09 0.06

Dus 13 0.400 95.038 ■1.3 0 0 0.2S 0.17

Bus 14 0.400 96.468 -1.6 0 0 0.24 0.15

Dus 15 0.400 95.710 -1.9 0 0 0 2 6 0.16

BuslG 0.400 95.319 -1.0 0 0 0.16 0.10

Busl7 0.400 94 004 -0.6 0 0 0.12 0.07

Bus 20 6.000 96.637 0.5 0 0 0 0

Bus2l 6.000 96.622 0.5 0 0 0 0

Bus23 6.000 96.415 0.6 0 0 0 0

Bus24 6.000 96 398 0.6 0 0 0 0

Bus25 6.000 96,303 0.6 0 0 0 0

Bus27 6.000 96-259 0,6 0 0 0 0

Bus-28

i
6.000 96.205 0 6 0 0 0 0

Bus29 6.000 96.195 0.6 0 0 0 0

Sialic Load______________________ Load Flow_____________________ XFMR
MW Mvar ID '  M W Mvar Anip %PF % Tap

Bus5 -3.27 *1.87 368 86 8

0 0 2JNMukerjeel -0.74 -0.38 81 88.8

3LRMills 0.74 0.38 SI 8S.8

0.06 0.04 2JNMukeijeel *0.35 -0.21 615 85.0

0.02 0.01 5JNMukerjee3 -0.12 -0 07 204 85.0

00 6 0.04 4JNMukerjee2 -035 -0,21 618 85.0

0.05 0.03 7SALKIAE -0.29 -0.18 510 85.0

0.06 0.04 12 JNMukerjee 4 -0.32 -0.20 564 85.0

0.04 0.02 15 SNTejrpIe -0.20 -0.13 359 85.0

0 03 0.02 I6BAZALPARA -0.14 0 09 259 85.0

0 0 2JNMukerjeel -2.02 -1.17 232 86.5

Bus21 2.02 1.17 232 86.5

0 0 Bus20 -2.02 -1.17 232 86.5

6Satkia 2.02 1.17 232 86.5

0 0 6Salkia -1.94 *1.08 222 87.3

Bus 24 1.94 1.08 272 87.3

0 0 Bus23 -1.94 -1.08 222 87.3

9Hanumaji 1.60 0.84 180 88 5

Bus25 0.34 0.24 41 81.3

0 0 Bus24 -0.34 -0.24 41 81.2

7SALKIA E 0,34 0.24 41 81.2

0 0 7SALKIA E -0.04 -0 04 6 70.1

SSM Krishna 0.04 0 04 6 70-1

0 0 9Haniiman -1.32 -0.70 148 88.4

Biis29 1.32 0.70 148 88,4

0 0 Bus28 -1.32 -0.70 148 88.4

10 R Kumar 1.32 0.70 148 88.4

* Indicates a voltage regulated bus ( voltage controlled or swing lype machine connected to it)

# Indicates a bus with a load mismatch of more than 0.1 MVA
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ProjecI: CESC Loss Sludy (2004-05) h i  f t r  j r u w e rs iu i tu n
Page: 11

Location: KOLKOTA,West Bengal 4.0.4C Dale: 08-05-2005

Contract: 2004ER26 SN: TATAENERGY

Engineer: M.S.Bhalla
Study Case: LF

Revision: Base

Filename: GkvBelur-JNMukerjee Config.: Normal

Revised sludy with modified loads and lenglhs & 80%molor load

BRANCH LOSSES Summary Report

C K T /  Branch From-To Bus Flow To-From Bus Flow Losses
'

% Bus Voltage
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW Kvar From To

Cablel 3.411 1-917 . -3.292 -1.879 119.2 38.4 102.0 98.7 3.25
Cable5 -3.266 -1.870 3.269 1.872 2.6 1.2 98.0 98.1 0.08
Cable? 0.737 0.382 ■0.737 -0.382 0.8 -0.1 98.0 97.9 0.09
Cable 10 0.117 0.075 ■0,117 -0.075 0.0 -0.2 98.0 98.0 0.00
Cable 11 2.062 1.181 -2.017 -1.169 45.1 12.3 98.0 96.1 1.94
T8 0.349 0.232 -0.346 -0.215 3.0 17.3 98.0 95.3 2.77
Cable2 0.349 0.231 -0.348 -0.231 1.0 -0.7 97.6 97.4 0.20
CableS -0.733 ■0.383 0.737 0.382 3.2 ,.v -0.3 97.6 97.9 0.35
T1 0.348 0.231 -0.345 -0.214 3.0 , 17.4 97.4 94.6 2.78
T4 0.117 0.075 -0.117 -0.072 0.6 3.0 98.0 96.5 1.51
Cable 15 -2.016 -1.169 2.017 1.169 0.6 0.2 96.0 96.1 0.03
Cable 16 1.943 1.084 -1.939 -1.082 4.4 1.2 96.0 95.8 0.20
Cabte'21 ■0.337 -0.243 0.338 0.243 0.2 -0.2 95.7 95.7 0.04
Cable23 0.044 0.045 -0.044 -0.045 0.0 -0.1 95.7 95.7 0.00
T3 0.293 0.198 ■0.289 -0.179 4.0 18.8 95.7 95.8 0.16
Cable25 -0.044 ■0.045 0.044 0.045 0.0 ■0.1 95.7 95.7 0.00
Cable IS ■1.599 -0.840 1.600 0.840 1.0 0.2 95.8 95.8 0.05
Cable26 1.316 0.695 -1.313 -0.694 2.6 0.4 95.8 95.6 0.17
Cable28 -1.312 ■0.694 1.313 0.694 1.3 -0.2 95.5 95.6 0.10
Cable29 1.286 0.661 -1.284 -0.660 1.9 0.3 95.5 95.3 0.13
CableJO 0.323 0.220 -0.322 -0.220 0.3 -0.3 95.3 95.3 0.07
Cable31 0.348 0.224 -0.348 -0.225 0.1 -0.5 95.3 95.3 0.03
Cablc32 0.019 0.021 -0.019 -0.021 0.0 -0.4 95.3 95.3 0.00
T5 0.322 0.220 -0.318 ■0.197 4.9 ' ' 23.0 95.3 95.0 0.27
Cable33 0.144 0.091 -0.144 ■0.094 0.1 -3.0 95.3 95.3 0.06
T6 0.203 0.134 ■0.201 -0.125 1.9 ' 9.2 95.3 94.6 0.68
T7 0.144 0.094 -0.143 -0.089 1.0 4.9 95.3 93.3 1.93
Cabled 3.292 1.879 ■3.277 -1.875 14.8 3.8 98.7 98.3 0.40
Cable6 3.277 1.875 -3.269 -1.872 8.7 3.2 98.3 98.1 0.25
Cable 13 2.017 1.169 -2.017 -1.169 0.4 0.1 96,1 96.1 0.02
Cable 17 1.939 1.082 -1.938 -1.082 0.4 0.1 95,8 95.8 0.02
Cablel9 0.338 0.242 -0.338 -0.243 0.5 -0.3 95.8 95.7 0.10
Cable27 1.313 0.694 ■1.313 -0.694 0.2 0.0 95.6 95.6 0.01

228.0 148.5
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Projccl: CESC Loss Study (2004-05)

Location: KOLKOTA,West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: GkvBelur-JNMukerjee

ETAP PowerStation 

4.0.4C

Sludy Case: LF

Page: 14

Date: 08-24-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised study with modified loads and lengths & 80%motor load

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

MW Mvar MVA % PF

Swing Bus(es): 3.214 2.245 3.920 81.98 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 3.214 2.245 3.920 81.98 Lagging

Tolal Motor Load: 2.431 1.708 2.971 81.83 Lagging

Tolal Static Load: 0.554 0.388

Apparent Losses: 0.229 0,149

System Mismatch: 0.000 0.000

N um ber o f  Iterations: 3

4





One-Line Diagram - OLVl ____  : 155
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page 1 10:35:00 Jul 26, 2005 Project File: 6kvBelur~JNMukerjee
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Projccl: CESC Loss Sludy (2004-05)

Location: Kolkota .West Bengal

Contract: 2004ER26

Engineer M.S.Bhalla

Filename: 6kvBELUR'ShriAmbicaJuleMILL

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 1

Date: 05-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 KV Belur - Shri Ambica Jule Mill fceder(Modified wilh revised lengths and 80%motor load

Electrical Transient Analvzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Faclor: None

Number o f Buses:
Swin” Generator Load Tolal

I O ' 6 7

Number o f  Branches:
XFMR2 XFMR3 

0  0
Reaclor Line/Cable Impedance Tie PD Tolal 

0 6 0 0 6

Method o f Solution: 

Maximum No. o f Iteration: 

Precision o f  Solulion:

Newton-Raphson Method 

99 

0.000100

System Frequency: 50.00 

Unit System: English

Project Filename 

Output Filename

6kvBELUR-ShriAmbicaJuleMILL

C:\ETAP 404\PowerStation\6kvBELUR-ShriAmbicaJuteMILL\Un!itled.lfl
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Project: CESC Loss Sludy (2004-05)

Location: Kolkota .West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: 6kvBELUR-ShriAmbicaJuteMILL

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 6

Date: 28-07-2005

SN: TATAENERGY

Revision: Base

C onfig .:' Normal

6 KV Belur - Shri Ambica Jute Mill feeder(Modified with revised lengths)

LOAD FLOW REPORT

Bus_______________ Voltage Generation Motor Load Static Load___________________ Load Flow XFMR
ID kV %Mag. Aug. MW Mvar MW Mvar M W M var ID MW Mvar Amp %PF

*1 Belur D/S 6.000 100.000 0.0 . 2.06 0.51 0 0 0 0 Bus2 2.06 0.51 204 97.0

2Shri Bajnang Iron 6.000 98.374 ■0.1 0 0 0 0 0 0 Bus8 2.03 0.51 204 97.0

Bus6 -2.03 -0.51 204 97.0

3 Shri Ambica Jute MILL 6.000 96.022 -0.2 0 0 1.23 0.31 0.75 0.19 BusS -1.98 -0.50 204 97.0

Bus2 6.000 98.583 -0.1 0 0 0 0 0 0 1 Belur D/5 -2.03 -0.51 204 97.0

BusS 2.03 0.51 204 97,0

BusS 6.000 98.535 ■O.l 0 0 0 0 0 0 Bus2 -2.03 -0.51 204 97.0

Bus6 2.03 0.51 204 97.0

BusG 6.000 98.440 -0.1 0 0 0 0 0 0 Bus5 -2.03 -0.51 204 97.0

2£hjj Bajrang Iron 2.03 0.51 204 97.0

BusS 6.000 96.035 -0.2 0 0 0 0 0 0 2Shri Bajrang Iron -1.98 -0.50 204 97.0

3 Shri Ambica Jute MILL 1.98 0.50 204 97,0

‘ Indicates a vollagc regulated bus ( voltage controlled or swing type machine conncctcd to it)

# Indicates a bus with a load mismatch o f  more than 0 .1 MVA
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Project: CESC Loss Study (2004-05)

Location: Kolkola ,Wesl Bengal

Conlracl; 2004ER26

Engineer: M.S.Bhalla

Filename: 6kvBELUR-ShriAmbicaJuteMILL

ETAP PowerStation 

4.0.4C

Sludy Case: LF

Page: 12

Dale: 24-08-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

6 KV Bclur - Shri Ambica Jule Mill feeder(Modified wilh revised lengths and 80%motor load

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

MW Mvar MVA % P F

Swing Bus(es): 1.993 0.833 2.160 92.27 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 1.993 0.833 2.160 92.27 Lagging

Tolal Molor Load: 1.549 0,660 1.684 92.00 Lagging

Total Sialic Load: 0.354 0.151

Apparent Losses: 0.090 0 .022.

System Mismatch: 0.000 0.000

N um ber o f  Iterations: 3





One-Line Diagram OLVl 159

page 1

Genl 
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+3507
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* j 4 9 6 96 . 0 ^

+ 1 9 7 8
j496
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11:43:29 Jul 28, 2005 Project File: 6kvBELUR-ShriAmbicaJuteMILL
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Project: CESCLoss Study (2004-050

Localion: KOLKOTA, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: 6kvCIiingrihala-Chowbhaga

ETAP PowerStation
4.0.4C

Study Case: LF

Page: I

Dale: 08-05-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised with increased length & 80% motor load

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Number or IJuses:
Swing Generator Load Tolal

1 0  23 24

Number or Unmches:
XFM K2 XFMR3 Rea cl or Line/Cable linoedance 

5 0 0 18 0
Tolal

23

Method of Solution: 

Maximum No. o f Iteration: 

Precision or Solution:

Newton-Raphson Method 

99 

0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: 6kvChingrihala-Chowbhaga

Output Filename: C:\ETAP404\PowerSlation\6kvChingrihata-Chowbhaga\Chingri.lfl
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Project: CESCLoss Study (2004-050

Locution: KOLKOTA, Wesl Bengal

Conlracl: 2004ER26 

Engineer:

Filename: GkvChingrihata-Chowbhaga

ETAP Power-Station
4.0.4C

Study Case: LF

P ag e : 7

D ale: 07-26-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised with increased length

LOAD FLOW REPORT

B u s V o lta g e G e n e r a t io n M o to r  L o a d S ia l ic  L o a d L o a d  F lo w

ID kV %Mng. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip %PF

* IChingrihjitJi 60 0 0 100.000 0.0 5.69 3.55 0 0 0 0 2Eastem 2 2 9 1.46 261

llChowbagha 3.39 2.09 383

2 Eastern 60 0 0 99.560 0.0 0 0 0 0 0 0 IChingrihatfl -2.2a -1.45 261

3MaLhes O/T 2.28 1.45 261

3MalJies OH" 6.000 99.223 ' 0.0 0 0 0 0 0 0 2EasLem -2.28 -1.45 261

4Chimgchi 2.06 1.31 236

Bu$21 0.22 0.14 25

4Chun£chi 60 0 0 99.084 0.0 0 0 0.10 0 0 6 0.02 0.02 3Mathes O/T -206 -1.31 236

Bus2 1.93 1,23 222

5Changshcng 6.000 98.942 o.t 0 0 0.09 0.06 0.02 001 Bus4 -0.45 -0.28 51

6Uansheng 0.33 0.21 38
6Uajislieng 6.000 98.930 0.1 0 0 0.10 0.06 0.03 0.02 5Changsheng -0.33 -0.21 38

7Tabm 0.21 0.14 23

7Tulim 6.000 98.927 0.1 0 0 0 0 0 0 6Uansheng -0.21 0.14 23

SMaihes 0.21 0.14 23

BMnihes 6.000 98.914 0.1 0 0 0 0 0 0 7Talim -0.21 -0.14 23

9 0.21 0 14 23

9 0.400 96.253 -1 5 0 0 0.17 0.10 0.04 0.02 SMathes -0.20 -0.13 359

lOMalhc 6.000 98.373 0.2 0 0 0 0 0 0 Bus? -1 27 -0.81 147

1 ITan 0.96 0.61 110

BuslO 0.31 0.20 36

1 IChowbagha 6.000 98.261 0.0 0 0 1.4-' 0.83 0.34 0.21 IChingrihaia '3.34 -2.07 384

Bus23 1.57 0.97 ISO

1 ITan 6.000 98.177 0.3 0 0 0.29 0.18 0.07 0.04 lOMathe -0.95 -0.61 110

l2W ansan 0.59 0.38 68

l2Topsia 6.000 98.176 0.0 0 0 1.26 0.78 0.30 0.19 Bus23 -1.56 -0.97 180

I2Wansan 6.000 97.899 0.4 0 0 0.17 0.10 0.04 0.03 1 ITan -0.59 -0.38 68

I3Mathes 0.38 0.25 44

13Mallies 60 0 0 97.846 0.4 0 0 0 0 0 0 12Waxis an -0.38 -0.25 44

14 0.38 0.25 44

14 0.400 99.032 •1.4 0 0 0.30 0.19 0.07 0.05 l3Mathes -0.38 -0.23 644

l5Tangra 6.000 99.016 0.0 0 0 0 0 0 0 Bus2 -0.21 -0.14 23

Busl7 0.21 0.14 23

Bus2 60 0 0 99.025 0.0 0 0 0 0 0 0 4Chungchi -1.93 -1.23 222

Bus4 1.72 1.09 198

lSTangra 0.21 0.14 23

Bus4 6.000 99.022 0.0 0 0 0 0 0 0 Bus2 -1.72 -1.09 198

SChangshcng 0.45 0.28 51

Bus? 1.28 0.S1 146

XFMR
% Tap

-4.000
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Project: CESCLoss Sludy (2004-050

Location: KOLKOTA, Wesl Bengal

Contract: 2004ER26 

Engineer.

filename: 6kvChingrihata-Chowbhaga

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 8

Dale: 07-26-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised wilh increased length

B u s Voltage Generation Motor Load Static Load Load Flow
ID kV %Mng. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip 5:PF

Bus? 6.000 9S.380 0.2 0 0 0 0 0 0 Bus4

LOMalhe

-1.27

1.27

-0.81

0.81

147

147

84.2

8J.2
BuslO 0.400 95.934 -J.4 . 0 0 0.25 0.16 0.06 0.04 lOMathe -0.31 -0.19 544 85.0
Busl7 0.400 96.356 *1.5 0 0 0.17 0.10 0.04 0.02 15Tangra -0.20 -0.13 358 85.0
Bus21 0.400 96.420 *1.6 0 0 0.17 0.11 0.04 0.03 3Malftes O/T -0.21 -0.13 377 85.0
Bu$23 6,000 98.189 0.0 0 0 0 0 0 0 1 IChowbagha 

12Topsia

-1.56

1.56

-0.97

0.97

ISO

180

85.0

85.0

* Indrcaies a volioge regulated bus ( voltage com rolled or swing type machine cotitree led to it)

#  Indicates a bus wilh a load mismatch o f more than 0.J MVA



Project:

Location:

Conlracl:

Engineer:

Filename:

CESCLoss Study (2004-050 

KOLKOTA, West Bengal 

2004ER26

6kvChingrihala-Chowbhaga
Sludy Case: LF

ETAP PowerStation
4.0.4C

Page:

Date:

SN:

163
n

07-26-2005

TATAENERGY

Revision: Base 

Config.: Normal

Revised with increased length

BRANCH LOSSES Summary Report

VdCKT / B ranch________From -To Bus Flow To-Froni Bus Flow________ Losses________ % Bus Voltage % D
ID MW Mvar MW

Cablel 2.295 1.455 -2.285
Cable4 3.395 2.095 -3.336

CableS 2.285 1.452 -2.276
Cable 10 2.060 1.307 *2.056
T7 0.217 0.143 ■ 0.215
Cablel 1 1.931 1.228 ■1.930

Cable 13 -0.447 -0.284 0.447

Cable 14 0.333 0.214 -0.333

Cable 16 0.206 0.135 -0.206

Cablel? 0.206 0.135 -0 205

TI8 0.205 0 135 -0.204

Cable22 -1.266. -0.810 - . 1.266

Cable 24 0.956 0.606 ‘0.954

TIG 0310 0.204 ‘0.308

Cable 5 1.565 0.969 ‘ 1.564

Cable 25 0.591 0.381 -0.589

Cable7 -1.564 -0.969 1.564

Cable 26 0.379 0.252 -0.379 .

TI5 0.379 0.252 -0.376

Cablc27 -0.206 -0.135 0.206

TL3 0.206 0.135 -0.204

Cablel2 1.724 1.093 -1.724

Cable21 1.277 0.810 ■1.266

Mvar kW Kvar From To in Vmag

-1.452 10.2 3.3 100.0 99.6 0.44

-2 066 59.4 28.3 100.0 93.3 1.74

-1.450 8.4 2.2 99.6 99.2 0.34

-1.306 3.1 0.7 99.2 99.1 0.14

-O.J33 2.2 10.2 99.2 96.4 2.80

-1.228 1.2 0.2 99.1 99.0 0.06

0.282 0.4 -1.9 98 9 99.0 0.08
-0.214 0.0 -0.4 98.9 98.9 0.01

-0.J35 0.0 -0.2 98.9 98.9 0.00

*0.135 0.0 -0.1 98.9 98.9 0.01

-0.126 2 0 9.2 98.9 96.3 2.66

0.810, 0.1 0 0 98.4 98.4 0.01

-0.606 2 5 0 0 98.4 98.2 0.20

-0.191 2 3 13.5 98.4 95.9 2 4 4

-0.969 1.5 0.1 98.3 98.2 0.07

-0.381 2.2 -0.4 98.2 97.9 0.28

0 969 0.2 0.0 98.2 98.2 0.01

-0.252 0.3 -0.2 97.9 97.8 0.05

-0.233 3.3 18.8 97.8 99.0 1.J9

0.135 0.0 -0.1 99.0 99.0 0.01

-0.126 2.0 9.2 99.0 96.4 2.66

-1.093 0.1 0.0 9 9 0 99.0 0.00

-0.8 L0 10.S 0.6 99.0 98.4 0.64

112.1 93.1
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Project: CESCLoss Study (2004-050

Location: KOLKOTA, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla

Filename: GkvChingrihata-Chowbhaga

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page:

Dale:

SN:

14

08-24-2005

TATAENERGY

Revision: Base 

Config.: Normal

Revised with increased lenglh & 80% molor load

SUMMARY OF TOTAL GENERATION , LOADING & DEMAND

MW Mvar MVA % PF

Swing Bus(cs): 5.042 4.420 6.705 75.20 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 5.042 4.420 6.705 75.20 Lagging

Tolal Motor Load: 3.971 3.489 5.286 75.12 Lagging

Total Sialic Load: 0.949 0.834

Apparent Losses: 0.122 0,097:

System Mismatch: 0.000 0.000

N um ber o f  Iterations: 3





One-Line Diagram - Chingrihata J/ir-
----------------------------  l b u

SOURCE
e

5000 kW 
IChingrihata ----

2Eastern

5690
|j3550

3395

+2295 
j 1455

UChowbagha

b 6 *

9»
+1770 

LuropKt ]1097
+1565
j969

+2285 
j 1452

3Mathes O/T 
T7 +217 

j 143

315 kVA
Lump2 +215 

D 1 3 3

2 56 kVA

+ 2 0 6 < ?9
jl307

s .  4 ^

Lump 9 
243 kV̂ rJj)__

2097 kVA

1 2Topsia

Bus214Chungchi +125 
j 78 Ll mpll

148 kVA

.OB’6

Busl7

T13

15Tangra

204
+ 3 1 2 6

96

315 kVA

1564
|j969

+1564 
j96 9

Lumpl 
1853 kVA

+1931
jl228

206
f j l 3 5

t206
jl35

-99

lOMathe
1266
810

956
606
9 9

5Changsheng

T16
BuslO

(+310 
O j 2 0 4  
~ ) 6 0 0 kVA

.591
11 Tan fj381

Luxnp7
4 44 kVA

—  95 
+308 
j 191 Lump4

+363 9«'J 
^  ̂ Lumpl2 

430 kVA

_9'I

i^Wlinsan 
3 1 3 0  
Lump 14

248 kVA

368 kVA

447
1 3 2 8 4

+113 98
j70

333
tj214

\ Luinpl6 

134 kVA

6Liansheng 206 r 
+J135

+128 9e .1
j79

Lumpl 5

8Mathes
_2®

9V%

+205 T18 
jl35 315 kVA

Lump5'
243 kVA

+204 
j 126

96

151 kVA

page 1 10:24:27 Jul 26, 2005 Project File: 6kvChingrihata-Chowbhaga
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Project: CESC LossSludy Report(2004-05)

Localion: K olkola, W est Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla.TERI, New Delhi

Filename: GkvEntally-SaxbyFARMER

ETAP PowerStation 
4.0.4C

Sludy Case: LF

Page: 1

Dale: 24-08-2005

SN: TATAENERGY

Revision: Base

Config.: Norma]

6 kV Enlally D/S - Saxby Farmer( Revised)

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Swing Generator Load Total
Number o f Buses: i 0 22 23

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie I’D Total 
Number o f Branches: 4  0  0 18 0 0 22

Melhod of Solution: Newlon-Raphson Melhod

Maximum No. o f Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Uni l System: Melric

Project Filename: 6kvEntaliy-SaxbyFARMER

Output Filename: C:\ETAP404\PowerSlalion\6kvEntally-SaxbyFARMER\Unlilled.lfl
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Projecl: CESC LossSludy Reporl(2004-05)

Location: Kolkola , West Bengal

Conlracl: 2004ER26

Engineer: M .S .B ha lla ,TERI, New Delhi 

Fi lenaine; CkvEnia Ily-SaxbyFARMER

6 kV Enlally D/S - Saxby Farmer( R evised)

LO A D F L O W R E P O R T

11 us Voltage Generalioii M otor Load Static Load Load Flow XFMR

ID fcV ■9M ag. Ang- MW Mvar MW Mvar MW Mvar ID MW Mvar A nip %PF % Tap

■MEnlally 6.000 100.000 0.0 1.44 1.55 0 0 0 0 Bus7 1.44 1.55 204 63.0

2Node 6.000 99.573 0.1 0 0 0 0 0 0 6Saxby Farmer 1.03 1.19 152 65.5

3Node 0.40 0.3G 51 74.5

Bus7 -1,43 -1.55 204 67.8

3Node 6.000 99.232 0.3 0 0 0 0 0 0 4Slale Lab 0.19 0.16 23 75.2

2Node -0.40 -0.36 51 74 2

5Convenl Ij i 0.21 0 2 0 28 73.3

4Sla1e Lib 6.000 99.143 0.3 0 0 Oil 0.10 0.07 0.06 3Node -0.19 -0.16 24 75 0

SConvent Ln 6.000 99.220 0 3 0 0 0 0 0 0 3 Node -0.21 -0.20 28 73.3

Bus6 0.21 0.20 28 73 3 -2.000

6Saxby Farmer 6.000 99.102 0.4 0 0 0.15 0.18 0.10 0.12 2Node -1.02 -1.19 152 65.1

lOSmilh St 0.29 0.40 47 58.9

7Sur Iron 0 49 0.49 67 70.5

7Sur Iron 6.000 98.843 0.5 0 0 0.07 0.09 0.04 0.06 GSanby Farmer -0.48 -0.49 67 70.3

SCanal St. 0.37 0.34 49 73.7

8Car.il Si. 6.000 98.571 0.6 0 0 0 0 0 0 9Dwarka Indsi 0.12 0.11 16 74.1

7Sur Iron -0.37 -0.34 49 73.5

Bus4 0.25 0.23 33 73.2 -5.000

9D\varku Tndst 6.000 98.559 0.6 0 0 0 0 0 0 8Canal Si. -0.12 -0.11 16 74.0

Busl3 0.12 0.11 16 74.0 -1.500

lOSmilh St 6.000 99 020 0.4 0 0 007 0.J2 0.05 0.08 Bus9 0.17 0.19 25 66,2

6Sa*by Fam er -0.29 -0.40 47 58.8

1 I Convent RdE 6.000 98.999 0.4 0 0 0 0 0 0 BuslO 017 0.19 25 6 6 2

Bus9 -0.17 -0.19 25 66.2

I2Surlnd2 6.000 98.978 0.4 0 0 0 .01 0.04 001 0.03 Bus 11 0.15 0.13 19 75.2

BuslO -0.17 -0.19 25 66.0

13 Convcnl Bd C 6.000 98.924 0.4 0 0 0 0 0 0 Busl2 0.03 0.02 3 78.5

B usll -0.15 -0.13 19 74.9

Bus2 0.12 0.11 15 74.1 -4.000

l4Arim Metal 6.000 98916 0.4 0 0 0.02 0.01 0.01 0.01 Bus 12 -0.03 ■0.02 3 77.0

Bus2 0 400 101.173 -0.3 0 0 0.07 0.06 0.05 0.04 13 Convent Rd C -0.12 -0.11 228 75.0

Bus4 0.400 99.894 <1.0 0 0 0.15 0.13 0.10 0.09 SCanal St. -0.25 -0.22 474 75.0

Bus6 0.400 97.792 -1.2 0 0 0.13 0.11 0.08 0.07 5Convent Ln -0.21 -0 IS 411 75.0

Bus7 6.000 99.918 0.0 0 0 0 0 0 0 lEnially -1.44 *1.55 204 68.0

2Node 1.44 1.55 204 68.0

Dus9 6.000 99 009 0.4 0 0 0 0 0 0 lOSmilh Si -0.17 -0.19 25 6 6 2

11 Convent RdE 0.17 0.L9 25 6 6 2

BuslO 6-000 98.993 0.4 0 0 0 0 0 0 11 Convent RdE -0.17 -0.19 25 66.1

!2Surlnd2 0.17 0.19 25 6G.1

4 0 -4C Date. 24-08-2005

SN: TATAENERGY

Revision: Base
Sludy Case: LF

Config.: Normal

ETAP PowerStation pagc. 7



1GS
Project: CESC LossSludy Report(2004-05)

Localion: Kolkola , Wesl Bengal

Conlracl: 2004 ER26

Engineer: M.S.Bhafla.TERI, New Delhi

Filename: GkvEntally-SaxbyFARMER
Study Case: LF

ETAP Power-Station
4.0.4C

Page: 8

Dale: 24-08-2005

SN: TATAENERGY

Revision: Bose

Config.: Normal

6 kV Entally D/S - Saxby Farmerf Revised)

Bus Voltage Generation M otor Load Static Load
ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp CtPF

Qu s ll  6.000 98.933 0.4 0 0 0 0 0 0 l2Sur Ind2 ‘0.15 -0.13 19 75.0

13 Convent Rd C 0.15 0.13 19 75.012 6000 98 917 0.4 0 0 0 0 0 0 13 Convent Rd C -0.03 '0 .02 3 77.7

14Arim Metal 0.03 0.02 3 77.7
Bus13 0.400 98.040 -0.3 0 o 0 07 0.07 0.05 0 04 9Dwarka Fndsi -0.12 -0.11 240 75.0

v Indicates a voliagc regulated bus ( voltage controlled or swing type machine connected to it)

Indicates a bus with a load mismatch of more than 0.1 MVA
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Projccl: CESC LossSludy Reporl(2004-05)

Location: Kolkola , West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla,TERI, New Delhi

Filename: 6kvEntally-SaxbyFARMER
Sludy Case: LF

ETAP PowerStation
4.0. 4C

Page:

Dale:

SN:

I I

24-08-2005

TATAENERGY

Revision: Base 

Config.: Normal

6 kV Entally D/S - Sax by Farmcr( Revised)

HRANCH LOSSES

C K T /B ra n c h  From -To Bus Flow To-From

ID MW Mvar MW

Cable3 1.443 1.554 -1.441

Cab!c4 1.034 1.194 -1.024

CatleS 0.400 0.359 -0.398

Cable 19 -1.433 -1.552 1.441

Cable5 0.186 0.163 -0.185

Cable 1L 0.212 0.19G -0.212

T5 0.212 0.19G -0.209

Cable6 0.290 0.393 -0.289

Cablel2 0.487 0.490 -0.4 84

Cable 13 0.375 0.344 -0.373

Cab!e7 0-123 0.112 -0.123

T3 0.250 0.233 -0.247

T7 0.123 0.112 -0.123

Cable! 0.171 0.194 -0.171

C ableU 0.171 0.194 -0.171

Cablc20 -0.171 -0.19-1 0.171

Cablel5 0.149 0.130 -0.143

CabLe2l -0.171 -0.195 0.171

Cable 17 0.027 002 2 -0.027

Cable22 -0.143 -0.131 0.148

Tl 0.121 0.110 -0.120

Cablc23 -0.027 -0.023 0.027

Suminnrv Report

Vd
Bus Flow ______ Losses_________%  Bus Vollage % Drop

Mvar fcW Kvar From To in Vmag

-1.554 2.1 0.3 100.0 99.9 0.08

-1.193 9.3 0.8 9£.6 99.1 0.47

-0.359 2.2 -0.8 99.6 99.2 0.34

1.554 7.8 1.9 99.6 99.9 0.35

-0.164 0.3 -0.6 99.2 99.1 0.09

-0.196 0 0 -0.1 99.2 99.2 0.01

-0.185 2.5 11.9 99.2 97.8 1.43

-0.393 ■ 0.5 -0.5 99.1 99.0 0.08

-0.490 2.3 -0.4 99.1 98.8 0.26

-0.345 1.7 -0.7 93.3 98.6 0.27

-0.112 0.0 -0.1 98.G 93.6 0.01

-0.217 3.3 15.3 93.G 99.9 1,32

-0.103 0.9 4.1 93.6 93.0 0.52

-0.194 0.0 *0.1 99.0 99.0 0.01

-0.194 0.0 -0.1 99.0 99.0 0.01

0.194 0.0 -0.1 99.0 99.0 0.01

■0.131 0.1 -0.7 99.0 98.9 0.05

0.194 0.0 -0.8 99.0 99.0 0.01

-0.022 0.0 -0.G 93.9 98.9 0.01

0.131 0.0 -0.4 93,9 98.9 0.01

-0.106 0.8 3.6 93.9 101.2 2.25

00 2 2 0.0 -0.5 98.9 98.9 0.00

34.0 31.4
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Projccl: CESC LossSludy Report(2004-05)

Localion: Kolkola , Wesl Bengal

Conlracl: 2004ER2G

Engineer: M.S.Bhalla,TERI, New Delhi

Filename: 6kvEntally-SaxbyFARMER

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page:

Dale:

SN:

14

24-08-2005

TATAENERGY

Revision: Base 

Config.: Normal

6 kV Enlally D/S - Saxby Farmerf Revised)

SUMMARY OF TOTAL GENERATION . L O A D IN G  &  DEMAND

M W  M var MVA % PF

Swing Bus(es): 1.443 1.554 2.121 68.05 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 1.443 1.554 2.121 68.05 Lagging

Total Motor Load: 0.852 0.920 1.254 67.92 Lagging

Tolal Static Load: 0.558 0.002

Apparent Losses: ■ 0.034 ■ 0.031

Syslciu Mismatch: 0.000 0.000

N um ber o f Iterations: 2





One-Line Diagram OLVl 17

Genl 
2000 kW

| 21 21

lEntally +2121

6Saxby Fanner

Y:''
4State Lab

5 . 9 ^
*247 *247 

') 249 kVA
284 kVA

Bus 6

5Convent Ln

0 . > 91

Pj 315 kVA 

I 2 3 9  | t 2 e 9 . 9 S » W'

+.1572
*393

396 kVA

lOSmith St
*23 6

238 kVA

* 6 9 0

*492 5- 6 ̂  7Sur Iron.

* 2 5 9
IV

|259 *259
llConvent RdE 5 ,9* y v

12Sur Ind2

69.2 kVA14Arim Metal

page 1 14:29:16 Aug 24, 2005 Project File: 6kvEntally-SaxbyFARMER





Project; CESC LossStudy Report(2004-05)

Location. Kolkata, West Bengal

Contract: 2004ER26

Engineer: Navin Seth, TERI, New Delhi.

Filename: 6kVDurndum-RMI

ETAP PowerS tatlon
4.0 .4C

Study Case: LF

Page: 1

Dote. 09-22-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

6kV Dumdum D/S - KM I Feeder (Modified with revised loads &cable lengths)

Electrical Transient Analyzer Program 

ETAP PowerStatlon 

Loud Flow Analysis

leading Category: Design 

Load Diversity Factor: None

Number of liuscs:
S w ine G enera to r 

I 0

Load

27

Total

28

Number of Branches:

XFMR2 XFMR3 Reactor Line/Cable Impcdance Tie I’D Total 
3 0 0 24 0 0 27

Method of Solution: 

Maximum No. of Iteration: 

Precision of Solution:

Ncwton-Raphson Method

99

0.000100

System Frequency: 50.00

U nit System : M etric

Project Filename: GkVDumdunvRMI

Output Filename: C:\ETAP 404\PowerStalion\0kVDumdum-RMl\Dum-RMI.Ifl
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Project; CESC LossSludy Report(2004-05)

Location: Kolkata, West Bengal

Contract: 2004ER26

Engineer: Navin Seth, TERJ, New Delhi,

filename: 6kVDumdum-RMI

ETAP PowerStation
4.0.4C

Study Case: LP

Page: 7

Dale: 09-22-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

6kV Dumdum D/S - RMI Feeder (Modified wilh revised loads & cable lenglhs)

LOAD FLOW REPORT

Bus V o lta ic G e n e ra t io n M otor Load S ta t ic  L o a d Load Flow
ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PV

Busl 6.000 39.876 0.0 0 0 0 ■ 0 0 0 N2RM1 -1 73 -0.80 183 90.8

N3 Ordin 1.73 0.80 183 90.8

Bus 2 6.000 98.953 0.1 0 0 0 0 0 0 N3 Ordin -0.31 -0.33 44 67.9

N8 Const. Mach 0.00 0.00 0 0.0

Bus3 031 0.33 44 67.9

Dus3 6.000 98.716 0,2 0 0 0 0 0 0 Bus2 -0.31 -0.33 44 67.6

Bus4 0.31 0.33 44 67.6

Bus4 6.000 98.602 0.3 0 0 0 0 0 0 Bus3 -031 -0.33 44 67.5

N5 EMRd. 0.31 0.33 44 67.5

Bus5 0.400 97.877 -0.8 0 0 0.09 0.08 0.06 0.05 N5 EMRd. -0.15 -0.14 301 75.0

Bus6 0.400 99.067 -0.1 0 0 0.05 0.04 0.03 0.03 N6 Mall Rd. -0.08 -0.07 150 75.0

Bus9 6 000 ;-.604 0.2 0 0 0 O' 0 0 N9 DumduniT/H -0.09 ' -O.IS 17 504

BuslO 0.09 0.15 17 50.4

Bus]0 6 000 99.549 0.2 0 0 0 0 0 0 Bus9 -0,09 -0.15 17 50.2

Busl2 0.09 0.15 17 50.2

Busl2 6.000 99.548 0.2 0 0 0 0 0 0 Bus 10 -0.09 -0.15 17 50.1

N I0  APV l-ngg. 0,09 O.IS 17 SO 1

Bus 14 6.000 99.698 0.1 0 0 0 0 0 0 N9 DumdumT/H -0 26 -0.13 28 90.4

N15 Palau 0.26 0.13 28 90.4

Bus26 6.000 59.235 0.2 0 0 0 0 0 0 N J2 Dum E*cti -0.13 -0.11 16 75.2

Bus27 0.13 0.11 16 75.2

Bus27 6.000 99.233 0 2 0 0 0 0 0 0 Bus26 ■0,13 >0.11 16 75 2

c Bus28 0.13 0.11 16 75.2

Bus28 6.000 99.227 0.2 0 0 0 0 0 0 Bus27 -0.13 -0.11 16 75.0

N I3 Wesnian 0.13 0.11 16 75.0

Jessore Rd. 0.400 99.158 -1.0 0 0 0.09 o.oa 0.06 005 N 11 Jessore Rd, -0.15 -0.14 300 75.0

1 N'l Dumdum 6,000 100 000 0.0 2.72 1.58 0 0 0 0 N2RMI 2,72 1.58 302 86.4

N2RMI 6.000 99.977 0.0 0 0 0 0 0 0 N I Dumdum -2.72 -1.58 302 86.4

Busl 1.73 0.80 183 90.8

N9 DumdumT/H 0.99 0.79 121 78.4

N3 Ordin 6.000 99.099 0.0 0 0 0.85 0.28 0.55 0.18 Busl -1.71 -0.79 183 90.7

Bus 2 0.31 0.33 44 68.1

N5 EMRd. 6.000 98.442 0.3 0 0 0 0 0 0 Bus4 -0.30 -0.34 44 67.3

N6 Mall Rd. 0.15 0.19 23 61.3

Bus5 0.15 0.14 20 73.7

N6 Mall Rd. 6.000 98.339 0 4 0 0 0 0 0 0 N5 EMRd. -0.15 -0.19 24 61.0

N7 Dum Bearing 0.07 0.12 14 50.1

Bus6 0.08 0.07 10 74.4

N7 Dum Rearing 6.000 98.326 0.4 0 0 0.04 0.08 0.03 0.05 N6 Mall Rd ■0 07 -0.12 14 50.0

X F M R
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Projecl: CESC LossSludy Report(2004-05)

Location: Kolkala, West Bengal

Conlraci: 2004ER26

Engineer: Navin Seth, TERI, New Delhi.

Filename: 6kVDumdum-RMI
Study Case: LF

ETAP Pow erStation

4.0.4C
Page: 8

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Con tig,: Normal

6kV Dunxluni D/S - RMI Feeder (Modified with revised loads & cable lengths)

B us Voltage Generation M otor Load Static L o a d Load Flow
II) kV %Mag. Aug. MW Mvgr MW Mvar MW Mvar ID MW Mvar Amp ttP F

■ N8 Const. Mach.' 6.000 98.953 0.1 0 0 0 0 0 0 DiiS2 0.00 0.00 0 0.0
N9 DumdumT/H 6.000 99.704 0.1 0 0 0 0 0 0 N2RMI -0.99 -0.79 121 7*3

Bus9 0.09 0.15 17 50.7

N il  Jessore Rd. 0.16 0.14 20 74.0

Busl4 0.26 0.13 28 90.4

N12 Duni Exch 0.48 0.37 58 79.5
N10APV Engg. 6.000 99.5*10 0.2 0 0 0.05 0.09 004 0 0 6 Husl2 -0.09 -0.16 17 50.0
N 1J Jessore Rd. 6000 99.691 0.1 0 0 0 0 0 0 N9 DumduinTYH -0.16 -0,14 20 73.3

Jessore Rd. 0 1 6 0.14 20 73.8
N12 Dum Exch 6.000 99.452 0.1 0 0 0.21 0.16 0.J4 0.10 N9 DumdumT/H -0.48 -0.37 58 79.3

Bus26 0.13 0.10 15 77.3
N I3 Wesman 6.000 99.226 0.2 0 0 0.08 0.07 005 0.04 Bus2£ -0 13 -0.11 16 75.0
N15 Palau 6.000 99.368 0.1 0 0 0.16 o.os 0.10 0.05 Busl 4 -0.26 -0 13 28 90.0

N |6Nireka 0.00 ' 0.00 O ■ 0.0
N16NiTc9ka 6.000 99.368 0.] 0 0 0 0 0 0 N15Palan

\F M lt

* Indicates a voliage regulated b:is ( voltage controlled or swing type machine connecied (o it)

# Indicates a bus with a toad mismatch o f more than O.t MVA
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Project; CESC LossSludy Report(2004-05)
E T A P  P ow erS  ta tion Page: l i

Location: Kolkata, West Bengal 4.0.4C Dale: 09-22-2005

Contract; 2004 ER26 SN: TATAENERGY

Engineer

Filename*

Navin Seth, TERI, New Delhi. 

6 k V D u md u m ■ RMI
Study Case: LF

Revision: 

Con fig.:

Base

Normal

6kV Dumdum D/S - RML Feeder (Modified wilh revised loads &  cable lengths)

BRANCH LOSSES Summary Report

C K T /B r a n c h F ro m -T o  B us F low T o -F ro m  B us F lo w L osses %  B u s  V o lta g e
Vd 

% Drop 
in VniagID MW Mvar MW Mvar kW Kvar From To

Cab1e2 -1.725 -0.796 L727 0.796 1.6 0.1 99.9 100.0 0.10

Cable3 1.725 0.796 -1.711 -0.793 14.0 3.0 99.9 99.1 0.73

Cabled -0.308 -0.333 0.309 0.332 0.3 -0.9 99.0 99.1 0.15

Cable5 0.000 0.000 0.000 0.000 0.0 -0.2 99.0 99.0 0.00

Cable6 0.308 0.333 -0.307 -0.334 1.4 -0.8 ^  99.0 98.7 0.24

Cable? 0.307 0.334 -0.306 -0.335 0.6 -0.7 98.7 9S.6 0.11

CableS 0.306 0.335 -0.305 -0.335 1.0 -0.6 98.6 98.4 0.16

Tl -0.153 -0.135 0.155 0.142 1.4 6.5 97.9 98.4 0.57

T2 -0.077 -0.068 0.078 0.070 0.3 1.6 99.1 ' 98,3 0.73

Cable 15 -0.090 -0.154 0.090 0.153 0.3 -0.9 99.6 99.7 0.10

Cablel 6 0.090 0.154 -0.090 -0.155 0 2 ’0.7 99.6 99.5 0.05

Cablel? 0.090 0t155 -0.090 -0.155 0.0 0.0 99.5 99-5 0.00

Cable 19 0.090 0.155 -0.090 -0.155 0 0 -0.6 99.5 99.5 0.01

Cable21 -0.264 -0.125 0.264 0.125 0.0 0.0 99.7 99.7 0.01

Cable22 0.264 0.125 -0.263 -0.127 1.0 -1.9 99.7 99.4 0.33

Cable33 -0.127 -0.111 0.127 0.104 0.4 -6.8 99.2 99.5 0.22

Cable34 0.127 0.111 -0.127 -0.111 0 0 ’0.1 99.2 992 0.00

Cable35 0.127 0.111 -0.127 -0.112 0.0 -0.5 99.2 99.2 0.01

Cable36 0.127 0.112 -0.127 -0.112 0.0 ’0.1 99.2 99.2 0.00

T3 -0.155 -0.137 0.156 0.143 1.4 6.5 99.2 99.7 0.53

Cablel 2.721 1.583 -2.721 -1.582 0 3 0.7 100.0 1000 0.02

Cable 11 0.99-1 0.786 -0.990 -0.786 4.0 0.1 100.0 99.7 0.27

Cab!c9 0.150 0.193 -0.150 ’0.194 0.4 -0.9 93.4 93.3 0.10

CabletO 0.072 0.125 -0.072 -0.125 0.0 -0.3 93 3 98.3 0.01

Cable20 0.156 0.142 -0.156 *0.143 0.0 *1.2 99.7 99.7 0.01

Cablc24 0.479 0.365 -0.478 -0.367 1.5 -1.7 99.7 99.5 0.25

Cable23 0.000 0.000 0.0 -0.3 99.4 99.4 0.00

30.7
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Projccl; CESC LossSludy Report(2004-05)

Location: Kolkala, West Bengal

Contract: 2004ER26

Engineer: Navin Seth, TERI, New Delhi.

Filename: 6kVDumdum-RMI

ETAP PowerStation
4.0.-1C

Study Case: LF

Page: 14

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6kV Dumdum D/S - RMI Feeder (Modified with revised loads & cable lengths)

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

MW M var MVA % PF

Swing Bus(es): 2.721 1.583 3.148 86.44 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 2.721 1.583 3.148 86.44 Lagging

Tolal Motor Load: 1.626 0.957 1.887 86.18 Lagging

Tolal Static Load: 1.065 0.626

Apparent Losses: 0.031 -0.001

System Mismalch: 0.000 0.000

Number o f  Iterations: 2





One-Line Diagram OLV1
Genl 
3 5 0 0  kW

page 1 12:58:06 Sep 2 2 , 2005 Project File: 6kVDumdum-RMI
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Projccl: CESC Loss Study Report

Location: KOLKOTA, West Bengal

Contract: 2004 ER 26

Engineer: M.S.Bhalla

Filename: 6kvParkLn—ParkSlW

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 1

Date: 08-06-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised with increased lenglh & 60% Motor load

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Number o f Buses:

Swing Generator 

1 0

Load

17
Tolal

IS

Number of Branches:

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total 
5 0 0 12 0 0 17

Method of Solution: Newton-Raphson Method

Maximum No. or Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Projccl Filename: OkvParkLn-ParkSlW

O u tp u t F ilenam e: C :\E T A P  404 \P o w erS ta tio n \6 k v P ark L n -P a ik S tW \U n titled .lf l
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Projccl: CESC Loss Study Report

Localion: KOLKOTA, West Bengal

Coniracl: 2004 ER 26

Engineer: M.S.Bhalla

Filename: 6kvParlcLn--ParkStW

E T A P  P o w erS ta tio n  

4 .0 .4C

Study Case: LF

Page: 7

Date: 08-06-2005

SN: TATAENERGY 

Revision: Base

Con fig.: Normal

Revised wilh increased length & 60% Motor load

LOAD FLOW REPORT

Bus Voltage General ion M otor Load Static Load______________________ Load Flow

ID kV %Mag. Ang MW Mvar MW Mvar MW Mvar [D MW Mvar Amp ttP F

* IPartLn 6.000 100.000 0.0 -3.25 1.76 0 0 0 0 2ParkSt 3.25 1.76 355 87.9

2ParkSl 6.000 98.436 0 0 0 0 0 0 0 0 IParkLn -3.20 -1.74 356 87.8

4PaikSl3 2.83 1.53 314 88.0

5 Park 0.37 0.22 41 86.4

4ParkSi3 6.000 98.388 o.o 0 0 0 0 0 0 2ParkSl -2.83 *1.53 314 88.0

6SVFood 2.71 1.46 300 88.0

6Raik 0.12 0.07 13 87.2

5Park 0.400 95.810 -1.9 0 0 0.30 0.16 0.07 0.04 2RarkSt -0.37 -0.20 626 88.0

6P.uk 0.400 96.976 -1.0 0 0 0.10 0.05 0.02 0.01 4ParkS(3 -0.12 -0 07 204 88.0

GSVPood 6.000 98.118 -0.1 0 0 0.08 0.04 0.02 0.01 4ParkSl3 -2.70 -1.46 300 88.0

7Midle(on 2 6 0 1.40 289 88.0

7Midtelon 6.000 9,.968 -0.1 0 0 0 0 ' 0 0 6 SVFood -2.60 ' -1.40 290 SS.O

9APSARA 2.42 1.30 270 38.1

8Mton 0.18 0.10 19 86.8

SMion 0.400 95.903 -1.5 0 0 0.14 0.08 0.03 0.02 7Midleton -0.17 -0.09 297 83.0

9APSARA 6.000 97.788 -0.1 0 0 0.12 0.07 0.03 0.02 7Midleton -2.42 -1.30 270 88.1

10Mdllon2 2.27 1.22 253 ■ 88 L

I0MD3 0.400 96 536 -0.8 0 0 0.07 004 0.02 0.01 lOMdJtonZ -0.09 -0.05 153 88.0

lOMdlton2 6000 97.593 -0.1 0 0 0 0 0 0 12Camac 2.17 1.17 243 83.1

9APSARA -2.26 -1.22 253 88.1

10MD3 0.09 0.05 10 87.4

12Camac 6000 97.170 -0.1 0 0 0 0 0 0 l4Ab!oom 2.07 1.11 232 88.1

i IOMdl(on2 ■2.16 -1.16 243 88.1

13Camac 0.10 0.05 10 87.3

l3Caii\ic 0.400 96.038 -0.9 0 0 0.08 0.04 0.02 0.01 12Camac -0.10 -0.05 164 88.0

l4Abloom 6.000 96.973 -0.1 0 0 0.32 0.17 0.08 0.04 l2Camac -2.06 -1.11 232 88.1

l5Cont 1.67 0.89 187 88.1

15Cont 6.000 96,831 -0.1 0 0 0.12 0.06 0.03 0.01 l4Abloom -1.66 -0.89 137 88.1

16 Camac 1.52 0.82 171 83.1

16 Camac 6.000 96.730 *0.1 0 0 0.14 0.08 0.03 0.02 15Cont ’ 1.52 -0.82 171 88.1

18CMC 0.83 0.45 93 88.1

nSomnath 0.52 0.28 58 88.1

17Sonw ih 6.000 96.653 -0.1 0 0 0.42 023 0.10 0.05 16 Camac -052 -0.28 58 88.0

18CMC 6.000 96.652 ■0.1 0 0 0.67 0.36 0.16 0.08 16 Camac -0.83 -0.45 93 88 0

* Indicates i  voltage rugubied bus ( voltage conl/olled or swing type machine connecicd to it) 

S Indicates a bus wilh ;l load mismatch of more than 0.1 MVA
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Projecl: CESC Loss Study Report

Localion: KOLKOTA, West Bengal

Contract: 2004 ER 26

Engineer: M.S.Bhalla

Filename: 6kvParkLn-ParkStW

Revised wilh increased length & 60% Motor load

ETAP PowerStation
4.0.4 C

Sludy Case: LF

Page:

Dale:

SN:

10
08-06-2005

TATAENERGY

Revision: Base 

Config.: Normal

BRANCH LOSSES Summary Report

Vd
C K T /B ra n c h  From -To Bus Flow To-From Bus Flow________ Losses________ % Bus Voltage % p,™

TD MW Mvar MW

Cablel 3.249 1.765 -3,199

Cable ij 2.830 1.527 ■2.ti29

T1 0.369 0.215 -0.366

Cab!e8 2.707 1.458 ■2.700

T3 0.121 0.068 -0.121

Cable9 2 603 1.403 ■2.599

CablelO 2424 1.301 ■2.420

T5 0,175 o.ioo -0.174

Cable 19 2.269 1.213 -2.264

T9 -0.090 -0 049 0.091

Cable 17 2.174 1.J66 -2.164

Cablel 1 2.063 1.110 -2.064

T12 0.097 0J054 -0,096

Cable! 3 1.666 0.894' -1.663

Cable 14 1.521 0.817 -1.519

Cable 15 0.830 0.447 -0.829

Cable 16 0.517 0.277 -0.517

Mvar kW Kvar From To in Vmag

-1,742 49.6 22.5 100.0 98.4 1.56

-1.526 1.3 0.6 93.4 93.4 0.05

-0.198 3.1 17.8 93.4 95.8 2.63

-1.455 7.2 2.9 98.4 98.1 0.27

-0.065 0.6 3.0 98.4 97.0 1.41

-1.401 3.9 L-5 98.1 98.0 0.15

-1.299 4.3 1.5 98.0 97.8 0.18

-0.094 1.3 6.3 98.0 95.9 2 06

-1.217 4.4 1.4 97.8 97,6 0.19

0.050 0.4 1.7 96.5 97.6 1.06

-1.164 9.2 2.7 97.6 97.2 0.42

-1.109 4.0 l .l 97.2 97.0 0.19

-0.052 0.4 1.9 97.2 96.0 1.13

-0.893 2.5 0.2 97.0 96.3 0.15

-0.817 1.5 0.0 96.8 96.7 0.10

■0.448 0.7 -0.9 96.7 96.7 0.08

*0.279 0.4 -1.9 96.7 96.7 0.03

94.S 62.3
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Project: CESC Loss Study Report

Location: KOLKOTA, West Bengal

Contract: 2004 ER 26

Engineer: M.S.Bhalla

Filename: 6kvParkLn—ParkSlW

ETAP PowerStation

4.0.4C

Study Case: LF

Page: 13

Date: 08-24-2005

SN: TATAENERGY 

Revision: Base

Conflg.: Normal

Revised with increased length &  60% Motor load

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

MW Mvar MVA %  PF

Swing Bus(cs): 3.020 2.129 3.695 81.73 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 3.020 2.129 3.695 31.73 Lagging

Total Motor Load: 2.372 1.675 2.904 31.68 Lagging

Total Static Load: 0.553 0.391

Apparent Losses: 0.095 0.062

System Mismatch: 0.000 0.000

Number o f Iterations: 3





One-Line Diagram - OLV1 ______________
----------------------------------------------------------------------------------------------------- T E 2

IParkLn

SOURCE 
( ^ 3 0 0 0  kW 

3244 
+31763

+3244
jl763

17Somnath 18CHC ^.96*' ____________ 2 6-9b I

SPark qS-
+366
j 198

cJ 600 kVA f

. 9 ^

+ 8 3 0
j443

955 kVA

16 Camac

15Cont ’

14Abloom

12Camac

+517
j279

595 kVA 2ParkSt

831 
fj 447

518
t j 2 7 8

139 kVA

+172 91 o s *

3 9 3

5)198 kVA
1522
fj818 gT A ’1’ 1

+143
j 7 7

1667
tj895

J l

164 kVA 

. i f f *

+399
3215

2069 458 kVA
10Mdlton2

+97 —9 I+2174 +91
' 9APSARA -

+2269
354 jll67 3 50 jl219

■>[ 315 kVA

201

+96 
j 52

96-lV” 10MD3- +90 
j 49

315 kVA 
I® 96

173 kVA

111 kVA 104 kVA

page 1 15:27:20 Jul 22, 2005 Project File: 6k.vParkLn— ParkStW
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Projccl: CESC Loss Study Report(2004-05

Localion: KOLKOTA, West Bengal

Contract: 2004ER26, TERI, New Delhi

Engineer: M.S.Bhalla

Filename: GkvHideRoad--3wayLCl

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 1

Date: 08-06-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised for increased lengths and SO % motor load

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Number of Buses:
Swing Generator 

1 0

Load

40

Total

41

Number of 1)ranches:
XFMR2 XFMR3 

5 0
Reactor Line/Cable linnedance Tie PD 

0 36 0 0
Tolal

41

Method of Solution: 

Maximum No. of Iteration: 

Precision of Solution:

Newton-Raphson Method

99

0.000100

System Frequency: 50.00

U nit System : M etric

Project Filename: 6kvHideRoad--3wayLCI

Output Filename: CAETAP 404\PowcrStation\6kvHideRoad~3wayLCI\HideRE,lfl
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Project: CESC Loss Sludy Report(2004-05

Location: KOLKOTA, West Bengal

Contract: 2004ER26, TERI, New Delhi

Engineer: M.S.Bhalla 

Filename: 6kvHideRoad~3wayLC1

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 3

Date: 07-21-200S

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised for increased lengths, metric system

Dus Initial Voltage Generator M otor Load Static Load
ID Type t v %  Mag. ■ Aug. MW Mvar MW Mvar MW Mvar

N2 Load 6.000 100.0 0.0

N5 Load 6.000 100.0 0.0

SRS Load 0.400 100.0 0.0 0.193 0.120 0.048 0.030

Total Nunmber of Buses: 41 0.000 0.000 2,763 1.539 0.691 0.385

Mvar Limits
Max. Min.
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Project: CBSC Loss Study Reporl(2004-05

Location: KOLKOTA, West Bengal

Contract- 2004ER26. TERI, New Delhi

Engineer: M.S.Bhalla 

Filename: 6kvHideRoad~3wayLCl

ETAP PowerStation
4.0.4C

SludyCase: LF

Page: 4

Dale: 07-21-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised for increased lengths, metric system

Line/Cable

LINE / CABLE Input Data 

Oluns or Molls / lflOO m per Conductor (Cable) or per Phase (Line)
ID Libraiy Size Lfingth(rn) If/Phase T (° Q R X Y

Cablel 17.0 1 75 0.032300 0.012200 0.0003000

Cabled 1650.0 1 75 0.144800 0.031000 0.0002000

CableS 72.0 1 75 0.124300 0.075400 0.0002000

Cablefi 23.0 1 75 0.166800 0.077900 0.0002000

CableS 110.0 1 75 0.240900 0.086400 0.0001000

CabtelO 17.0 1 75 0.124800 0.075400 0.0002000

Cable 12 45.0 1 75 0.240900 0.086400 0.0001000

Cable 14 £4.0 1 75 0.166200 0.077900 0.0002000

Cablelfi 345.0 1 75 0.240900 0.086400 0.0001000

Cablel? 35.0 1 75 0.248400 0.081400 0.0002000

Cable 19 . 150.0 1 75 . 0,166200 . 0  077900 .0.0002000

Cable2l 338.0 1 75 0.240900 0.086400 0.0001000

Cablc23 24.0 1 75 0.248400 0.081000 0.0002000

Cable 24 15.0 1 75 0.166200 0.077900 0.0002000

Cable25 170.0 1 75 0.897800 0.106000 0.0001000

Cab!e26 60.0 1 75 0.747600 0.094200 0.0001000

C ab led 260 0 1 75 0.897800 0.106000 0.0001000

Cablc30 1160 1 75 0.747600 0.094200 0.0001000

Cable3 1 25.0 1 75 0.747600 0.094200 0.0001000

Cable33 110.0 1 75 0.240900 0.086400 0 0001000

Cable35 40.0 1 75 0.144800 0.081000 0.0002000

Cable37 33.0 1 75 0.166200 0.077900 0.0002000

Cable39 65.0 1 75 0.144800 0.081000 0.0002000

Cab!e41 37.0 1 75 0.166200 0.077900 0.0002000

Cabk43 300.0 1 75 0.240900 0.086400 0.0001000

Cable44 223.0 1 75 0.747600 0.094200 0.0001000

Cable45 184.0 1 75 0240900 0.086400 0.0001000

Cable47 1760 1 75 0.747600 0.094200 0.0001000

Cable48 490.0 1 75 0.747600 0.094200 0.0001000

CableSO 1400.0 1 75 0.144800 0.081000 0.0002000

Cable52 50.0 1 75 0.124800 0.075400 0.0002000

Cable54 450.0 I 75 0.166800 0.077900 0.0002000

Cable56 33.0 1 75 0.747600 0.094200 0.0001000

Cable58 1900.0 1 75 0.144800 0.081000 0.0002000

Cabk60 225.0 1 75 0.166800 0.077900 0.0002000

Cable62 72.0 1 75 0.124800 0.075400 0.0002000

Line t  Cable resistances are listed al Ihe specified lemperalures.
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Projecl: CESC Loss Sludy Report(2004-05

Localion: KOLKOTA, West Bengal

Conlracl: 2004ER26, TERI, New Delhi

Engineer: M.S.Bhalla

Filename: 6kvHideRoad~3wayLCl

ETAP PowerStation 
4.0.4C

Study Case: LF

Page: 5

Date: 07-21-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised for increased lengths, metric system

2-WINDING TRANSFORMER Input Dala

Transformer Rating Z Variation %  Tap Setting Adjusted Phase Sliifl
ID MVA Prim. kV Sec. kV % z X/R + 5% -5% %ToL Prim, Sec. % z Type Angle

T2 0.400 6.000 0.400 4.800 4.7 5.00 -5.00 0 -1.000 0 4.7520 Std Pos. Seq. 0.0

T4 0.400 6.000 0.400 4.800 4.7 5.00 -5.00 0 -1.000 0 4.7520 StdPos. Seq. 0.0

T5 0.315 6.000 0.400 4.800 4.7 0 0 0 -LOOO 0 4.8000 Std Pos. Seq. 0.0

T? 0.200 6.000 0.400 4.800 4.7 0 0 0 0 0 4.8000 Std Pos. Seq. 0.0

T9 0.850 6.000 0.400 4.800 4.7 0 0 0 -1.000 0 4.8000 StdPos. Seq. 0.0
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Project: CESC Loss Study Report{2004-0S E T A P  P o w e rS ta tio n  Page, fi 

Localion: KOLKOTA, West Bengal 4,0,4C Dale: 07*21-2005 

Contract: 2004ER26, TERI, New Delhi SN: TATAENERGY

Engineer: -M.S.Bhalla „ _  . „  Revision: Base
S ludy  Case: LF

Filename; 6kvHideRoad—3wayLCl Config,: Normal 

Revised for increased lengths* metric system

B R A N C H  C O N N E C T IO N S

CKT/Branch Connected Dus ID % Impedaiicc, Pos. Seq., 100 MVAb

ID Type From Bus To Bus R X Z Y

T2 2WXFMR 6Hide I Hide 239.84 1127.25 1152.48

T4 2W XFMR 6Hide I Hide 239.84 1127.25 1152.48

T5 2WXFMR 11 Hide Hide 2 310.77 1460.64 1493.33

T7 2W XFMR I2B Bridge Ba Lawri 499.46 2347.45 2400.00

T9 2W XFMR 5SRS SRS 115.17 541.30 553.41

Cable! Cable lllide 2LC 0.15 0.06 0.17 0.0001836

Cable3 Cable 2LC Bus7 66.37 37.13 76.04 0.0118800

CableS Cable Bux8 6HideI 2.50 1.51 2.92 0.0005184

Cable 6 Cable Bus7 BusS 1.16 0.54 1.28 0.0001800

Cables Cable 6llide I N5 7.36 2.64 7.82 0.0003960

Cable 10 Cable N5 . 13Bi.Lawrie 0 59 0.36 0.69 0.0001224

Cable 12 Cable ' ' J3Bi Lawrie 14 • 3-01 1.03 3.20 0.0001620

Cable 14 Cable 14 Bus5 3.88 1.82 4.2B 0.00060-18

Cable 16 Cable Bus5 Bus22 23.09 8.28 24.53 0,0012420

Cable 17 Cable Bus22 Bus4 2.41 0.79 2.54 0.0002520

Cable 19 Cable Bus4 ISSUds 6.92 3.25 7.65 0.0010800

Cable 21 Cable l5SUds Bus 13 22.62 S.11 24 03 00012168

Cable23 Cable Bus 13 Bus 14 1.66 0.54 1.74 0.0001728

Cable24 Cable Bus 14 l6Minerals 0.69 0.32 0.76 O.OOOIOBO

Cable25 Cable Bus5 N2 42.40 5.01 42.69 0.0006120

Cable 26 Cable N2 17IndRods 12.46 1.57 12.56 0.0002160

Cable28 Cable Bu$6 l7lndRods 64.84 7.66 65.29 0.0009360

Cable30 Cable ISSotmpuf Bus6 24.09 3.04 24.28 0.0004176

Cable 31 Cable Busl5 l9WRpr 5.19 0.65 5.23 0.0000900

Cable 3 3 Cable ISSonarpiir Bus 15 7.36 2.64 7.82 0.0003960

Cable35 Cable (i Hide I Bus 26 1.61 0.90 1.84 0.0002880

Cabk;37 a b l e Bus26 7Ba Lawrie 1.52 0.71 1.68 0.0002376

Cable39 Cable 7Ba Lawiie Bus 12 2.61 1.46 3.00 0.0004680

Cable4l Cable Busl2 - SGIaxo 1.71 0.80 1.89 0.0002664

Cable43 Cable 9M.Box 8Glaxo 20.07 7.20 21.33 0.0010800

Cable44 Cable Bus 27 9M. Box 46.31 5.84 46.68 0.0008028

Cable45 Cable I2B Bridge Bus27 12.31 4.42 13.08 0.0006624

Cable47 Cable lOLipto/i 9M Box 36 55 4.61 36.84 0.0006336

Cab!e48 Cable II Hide lOLiplon 101.76 12.82 102.56 0.0017640

CableSO Cable Bus9 2LC 56.31 31.50 64.52 0.0100800

Cable 5 2 Cable BuslO Bus9 1.73 1.05 2.03 0.0003600

Cable 54 Cable 3Indjan oil BusLO 20.85 9.74 23.01 0.0032400

Cable 56 Cable 4ware housing 3lndian oil 6.85 0.86 6 91 0 0001188

CableSS Cable Bus2 3Indianoil 76.42 42.75 87.57 00136800

Cable 60 Cable B usll Bus2 10.43 4.87 11.51 0.0016200
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Project: CESC Loss Sludy Report(2004-05

Location: KOLKOTA, West Bengal

Contract: 2004I1R26, TBR1, New Delhi

Engineer: M.S.Bhalla

Filename: 6kvHideRoad--3wayLCl

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 9

Date: 07-21-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised for increased lengths, metric system

LOAD FLOW REPORT

D us Voltage G e n e ra t io n Motor Load Static Load Load Flow XFMR
ID t v %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF %  Tap

f iHide 6.000 100.000 0.0 ■ 3-52 1.91 0 0 0 0 2LC 3.52 1.91 385 87.9

2LC 6.000 99.993 0.0 0 0 0 0 0 0 IHide ■3.52 -1.91 385 87.9

Bus7 2.SJ J.56 309 87.4

Bus 9 0.71 0.35 76 89.7

3 Indian oil 6.000 99.283 0.0 0 0 0.35 0.16 0.09 0.04 BuslO -0.70 -0.36 76 89.0

4ware housing 0.02 0.02 2 71.2

Bu$2 0.24 0.14 27 86-8

4ware housing 6.000 - 99.282 0.0 0 0 0.02 0.02 0.00 0.00 3Indianoil -0.02 -0.02 2 7L.0

5SBS 6.000 98.992 0.0 0 0 0 0 0 0 Bus 11 -0.24 -0.15 27 84.4

SRS 0 24 0.15 27 84.4 -2.000

GHidel 6.000 97.412 0.0 0 0 0.02 0.02 0.00 0.00 Bus8 -2.74 -L.53 309 87.2

N5 1.49 0.69 161 90.8

Bus26 1.00 0.69 120 82.6

Hide 0.11 0.07 J3 84.4 -2.000

Hide a. li 0.07 L3 844 ■2.000

7Ba Laviiie 6.000 97.368 0.0 0 0 0.41 0.23 0.10 0.05 Bus26 <1.00 ■069 120 82.5

Busl2 0.50 04 0 63 78.0

SGIaxo 6.000 97.337 0.0 0 0 0.03 0.07 0.02 0.02 Bus 12 ■0.50 ‘0.40 63 77.9

9M. Box 0.40 0.31 50 79.J

9M.Box 6.000 97.231 0.0 0 0 0 0 0 0 8Gla*o ■0.40 -0.31 50 79-0

Bus27 0.06 0.04 6 85.2

lOLiplon 0.34 0.28 43 78.0

lOLiplon 6.000 97.088 0.1 0 0 0.16 0.15 0 04 0.03 9M.Box -0.34 -0.28 43 77.8

1 IHide 0.15 0.09 17 84.4

11 Hide 6.000 96.921 0.1 0 0 0 0 0 0 LOLiplon ■0.15 -0.10 17 83.9

Hide 2 0.15 0.10 17 83.9 -2.000

12B Bridge 6.000 97.192 0.0 0 0 0 0 0 0 Bus27 -0.06 -0.04 6 84.3

Ba Lawri 0.06 0.04 6 84.3

l3Bi.Lawrie 6.000 97,269 0.0 0 0 0 0 0 0 N5 -1-49 -0.69 L61 908

14 1.49 0.69 161 90.8

14 6.000 97.215 0.0 0 0 0 0 0 0 13Bi.Lawrie -1.49 -0.69 L61 90.8

Bus5 1.49 0.69 161 90.8

ISSLids 6.000 97.083 0.0 0 0 0.11 0.09 0.03 0.02 Biu4 -0.14 -0.M 17 78.4

Busl3 0 0 0 0.00 0 0.0

J6Mineials 6.000 97.083 0.0 0 0 0 0 0 0 Busl4

17IndRods 6000 96.345 0.1 0 0 0.99 0.45 0.23 0.10 N2 -1.33 -0.58 144 91.8

Bus6 0.12 0.02 11 98.3

l&Sonajpur 6.000 96.234 0.2 0 0 0 0 0 0 Bus 6 -0.12 -0.02 12 98.1

Bus 15 0.12 0.02 12 98.1
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Projecl: CESC Loss Study Report(2004-05

Location: KOLKOTA, West Bengal

Contracl: 2004ER26, TERI, New Delhi

Engineer: M.S.Bhalla

Filename: 6kvHideIJoad~3wayLCl

Revised for increased lengths, metric system

Hus________________ Voltage_____Generation Motor Load Static Load Load Flow XKMR
TD kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Ainp %PF

19WRpr 6.000 96.218 0.2 0 0 0.10 0.02 0.02 0.00 Busl5 -0.12 -0.02 12 98.0

BaLawri 0.400 96.009 •0.7 0 0 0.05 0.03 0.01 0.01 12B Bridge -0.06 *0.04 102 85.0

Bus2 6.000 99.033 0.0 0 0 0 0 0 0 3Indian oil -0.24 -0.15 27 84.7

Bus LI 0.24 0.15 27 84.7
Bus4 6.000 97.096 0.0 0 0 0 0 0 0 Bus22 '0.14 -0.11 17 78.7

lSSUds 0.14 0.1 L 17 78.7

BusS 6.000 97.143 0.0 0 0 0 0 0 0 14 *1.49 -0.69 162 90.8

Bus22 0.14 0.1 J 17 79.1

N2 1.34 0.58 144 91.9
BusG 6.000 96.264 0.2 0 - 0 0 0 0 0 17IndRods -0.12 -0.02 12 98.1

1 8Soi»aipur 0.12 0.02 12 98.1
Bus7 6.000 97.547 0.0 0 0 0 0 0 0 2LC *2.74 -J.54 309 87.2

BusS 2.74 1.54 309 87.2.

BusS 6.000 ^7.506 0.0 0 0 0 0 0 0 6Hide I 2.74" 1.53 309 87.2

Bus'? ■2.74 -1.53 309 87.2
Bus9 6.000 99.482 0.0 0 0 0 0 0 0 2LC ■ -0.71 -0.36 76 89.2

BuslO 0.71 0.36 76 89.2
BuslO 6.000 99.466 0.0 0 0 0 0 0 0 Bus9 -0.71 -0.36 76 89.2

3lndian oil 0.71 0.36 76 89.2
Bus LI 6.000 99.000 0.0 0 0 0 0 0 0 Bus2 -0.24 -0.15 27 84.5

5SRS 0.24 0.15 27 84.5
Busl2 6.000 97.349 0.0 0 0 0 0 0 0 7Bs Lavvrie -0 50 -0.40 63 77.9

SGIaxo 0.50 0.40 63 77.9

BusL3 6.000 97.083 0.0 0 0 0 0 0 0 15$ Lids 0.00 0.00 0 0.0

t Bus 14 0.00 0.00 0 0 0
Busl4 6.000 97.083 0.0 0 0 0 0 0 0 Bus 13 0.00 0.00 0 0.0

I6Minerals 0.00 0.00 0 0.0
Bus 15 6.000 96.224 0.2 0 0 0 0 0 0 19WRpr 0.12 0.02 12 9 8 0

l&Sonarpur ■0.12 *0.02 12 98.0
Bus 22 6.000 97.101 0.0 0 0 0 0 0 0 BusS -0.14 -0.11 17 78.7

Bus4 0.14 0.11 17 78.7
Bus 26 6.000 97.389 0.0 0 0 0 0 0 0 6Hide I *1.00 -0.69 120 82.5

7Ba Lawrie 1.00 0.69 120 82.5
Bus27 6.000 97.201 0.0 0 0 0 0 0 0 9M.Box -0.06 -0.04 6 84.7

12B Bridge 0.06 0.04 6 84.7

Hide 0.400 98.308 -0.7 0 0 0.18 O il 0.04 0.03- 6Hide 1 •0.11 -0.07 192 85.0

6Hide I -0.11 -0.07 L92 85.0

Hide 2 0.400 97.011 -1.0 0 0 0.12 0.07 0.03 0.02 11 Hide ■0.15 -0.09 255 85.0

N2 6.000 96.527 0.1 0 0 0 0 0 0 Bus5 ■1.34 -0.58 144 9J.8

nindKods 1.34 0.58 144 91.8
N5 G.000 97.28 L 0.0 0 0 0 0 0 0 6 Hide! ■1.49 -0.69 I6J 90.8

4 0  4C Dale: 07-21 -2005

SN: TATAENERGY

P, . „  Revision: BaseStudy Case: LF
Config.: Normal

ETAP PowerSlation „
Page: 10
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Project: CESC Loss Sludy Report(2004-05

Location: KOLKOTA, West Bengal

Contract: 20Q4ER26, TERI, New Delhi

Engineer: M.S.Bhalla

Filename: 6kvHideRoad~3wayLCl

ETAP PowerStation
4.0.4C

Study Case: LF

Page: 11

Dale: 07-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised for increased lengths, metric system

Bus Voltage Generation Motor Load Static Load____________________ Load Flow__________________  XFMR
ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ____________ ID_________ MW Mvar Amp * P F  %  Tap

13Bi.Lawrie

SRS 0.400 99.895 -0.7 0 0 0.19 0.12 0.05 0.03 5SRS

• Indicates a voltage regulated bus ( voliage controlled or swing lype machine connected to il) 

tt Indicates a bus with a toad mismatch or more than 0.1 MVA

1.49 0.69 161 90.8 

•0.24 -0.15 410 83.0
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Project: CESC Loss Study Report(2004-05

Location: KOLKOTA, West Bengal

Contract: 2004ER26, TERI, New Delhi

Engineer; M.S.Bhalla

Filename: 6kvHideRoad~3wayLCI

ETAP.PowerStalion
4.0.JC

Sludy Case: LF

Page- 12

Date: 07-21-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised for increased lengths, metric system

BUS LOADING Summary Reporl

Bus Bus Tolal Load
ID kV Rated Amp MW Mvar MVA <£PF Amp %

lHide 6.000 3.519 1.911 4.005 87.9 385.34

2LC 6.000 3.519 1.911 4.004 87.9 385.35

3Fndian oil 6.000 0.704 0.360 0.791 39.0 76.68

4 ware housing 6.000 0.021 0.021 0030 71.0 2.90

5SRS 6.000 0.242 0.154 0.287 34.4 27.90

6Hide 1 6000 2.737 1.534 3.137 87.2 309.92

7Ba Lawrie 6000 1.003 0686 1.215 82.5 120.11

SGlaxo 6.000 0.498 0401 0,640 77.9 63.24

9M.Box 6.000 0.402 0312 0.509 79.0 5033

10 Upton 6.000 0.343 0.277 0,441 77.8 43.68

11 Hide 6.000 0.147 0.095 0.175 83.? 17.40

I2D Bridge 6000 0.058 0.037 0.069 84.3 6.81

l3Bi.Lawrie 6.000 1-487 0.635 1.637 90.8 161.99

14 6.000 1.486 0.635 1.637 90.8 162.00

15SLids 6.000 0-140 ■ 0.113 0.180 78.0 17.83

16Minerals 6.000 0.0

l7TndRods 6.000 1.332 0.576 1.451 91.8 144.96

18Sonarpur 6.000 0.1 IS 0.023 0.120 93.1 12.01

19WRpr 6.000 0.118 0.024 0.120 93.0 12.02

BaLawri 0.400 0.058 0.036 0.068 850 102.11

Bus2 6.000 0.242 0.152 0236 84.7 27-79

Bus4 6.000 0.140 0.110 0.178 78.7 17.63

Bus5 6000 1.455 0.685 1.636 90.8 162.02

Bus6 6000 0.118 0.023 0.J20 93.1 12.00

Bus7 6000 2.741 1.535 3-141 87.2 309.88

BusS 6.000 2.740 1.535 3.140 87.2 309.89

Bus 9 6.000 0.706 0.357 0.791 89.2 76 52

BuslO 6.000 0.706 0.358 0.791 89.2 76 53

B usll 6.000 0.242 0.154 0.287 84.5 27 88

Bus 12 6.000 0.499 0.401 0.640 77.9 63.22

BusD 6000 0.000 0.000 0.000 0,0 0.03

Bu$14 6.000 0.000 0000 0.000 0.0 0.01

Bus 15 6.000 0.113 0.024 0.120 98.0 12 02

Bus22 6000 0.140 OLIO 0.178 73.7 17.67

Bos26 6.000 1.003 0 636 L.216 82.5 120.10

Bus27 6.000 0.053 0036 0.068 84.7 6.77

Hide 0.400 0.223 0.138 0.262 85.0 385.01

Hide 2 0.400 0.146 0.091 0.172 85.0 25584



■ 132
Project: CESC Loss Sludy Report{2004-05 

Location: KOLKOTA, West Bengal 

Conlracl: 2004BR26, TERI, New Delhi 

Engineer: M.S.Bhalla 

Filename: 6kvHideRoad--3wayLCI

R evised  fo r inc reased  leng lhs an d  80  %  m o lo r load

BRANCH LOSSES Summary Report

C K T / Branch F ro m -T o  Bus F lo w T o -F ro m  Bus F lo w L o sses % Bus V o lta g e
Vd ' 

%  Drop 
in VrragID MW Mvar MW Mvar kW Kvar From To

Cable 1 3.525 1.909 -3.525 -1.909 0.3 -0,1 100.0 100.0 0.01

Cable3 2.816 1.562 ■2.740 -1.533 75.9 29.7 100.0 97.3 2.70

Cable50 0.710 0.347 -0.706 -0.356 3.9 -8.8 LOO-O 99-4 0.56

Cable54 -0-704 -0.359 0.706 0.356 1.5 -2.8 99.2 99.4 0.20

Cabfe56 0.021 0.021 -0.021 -0.021 0.0 -0.1 99.2 99.2 0.00

Cabte58 0-243 0.137 ’0.242 -0.152 0.7 -14.4 99.2 98.9 0.27

Cable62 -0.242 -0.154 0.242 0.153 0.0 -0-5 98.9 98.9 0.01

T9 0.242 0.154 -0.241 -0.149 1.0 4.5 98.9 99.8 0.90

CableS -2.736 -1.531 2.738 1.532 2.9 1.2 97J . 97.3 0.10

Cable 8 1.489 0.684 -1.487 -0.684 2.3 0.4 97. L 97.0 0.14

Cable35 1.003 0.685 -1.002 -0.685 0.3 -0.1 97.1 97.1 0.03

T2 0.112 0.071 -0.111 •0.069 0.4 2.1 97.1 98.0 0.89

T4 ■ 0.112 0.071 -0.111 -0.069 0.4 2,1 97,1 98.0 0.89.

Cable37 -1.002 -0.685 1.002 0.685 0.3 ' -0.1 97. L 97.1 0.02

Cable39 0.498 0.399 -0.498 -0.400 0.1 -0.4 97.1 97.1 0.02

Cable41 -0.498 -0.400 0.498 0.400 0.1 -0.2 97.1 97.1 0.01

Cable43 0.402 0.310 -0.401 -0.311 0.6 -0.9 97.1 9 6 9 0.12

Cable 44 0.058 0.035 ■0.058 . -0.036 0.0 -0.8 96.9 96.9 0.03

Cable 47 0.344 0.276 ■0.343 -0.276 0.8 -0.6 96.9 96.8 0.16

Cable48 0.147 0.093 ■0.147 -0.095 0.4 -1.8 96.8 96.6 0.18

T5 0.147 0.095 -0.146 ■0.090 1.0 4.7 96.6 96.7 0.08

Cabfe45 -0.058 -0 037 0.058 0.036 0.0 -0 7 96.9 96.9 0.01

T7 0.058 0.037 -0.058 -0.036 0.3 1.2 96.9 95.7 1.19

CablelO -1.487 -0.684 1.487 0.684 0.2 0.0 97.0 97.0 0.01

Cable 12 1.487 0.684 -1.486 -0.684 1.0 0 2 97.0 96.9 0.06

Cablel4 1.486 0.684 -1,484 -0.684 1.2 •0.1 96.9 96.9 0.08

Cablel9 ■0.140 -0.111 0.140 0.110 0.0 ■ -II 96.8 96.8 0.02

Cab1e21 0.000 -0.002 0.000 0.000 0.0 -1.3 96.8 96.8 0.00

Cable24 0.000 0.000 0.0 -0.1 96.8 96.8 0.00

Cable26 -1.330 -0.575 1.334 0.575 3.1 0.2 96.0 96.2 0.20

Cable23 0 118 0.022 -0.118 -0 023 0.1 -0.9 96.0 95.9 0.09

CableM -0. IIS -0-023 0.118 0023 0.0 -0.4 95.8 95.9 0.03

Cable33 0.118 0.023 -0.118 -0.024 0.0 -0.4 95.8 95.8 0.01

Cable31 '0.118 -0.024 0.118 0.024 0.0 -0.1 95.8 95.8 0.0!

CableCO 0.242 0.152 -0.242 -0.153 0.1 -1.7 98.9 98.9 0.04

Cablel? -0.140 -0.110 0.140 0.110 0.0 -0.3 968 9 68 0.00

Cablel6 0.140 0.108 -0.140 -0.110 0.1 -1.3 96.9 96.8 0.05

Cable25 1.344 0.575 -1.334 -0.575 10.6 0.6 96.9 96.2 0.6S

Cable6 2.740 1.533 -2.738 -1.532 1.4 0.4 97.3 97.3 0.05

Cable52 0.706 0.356 -0.706 -0.356 0.1 -0.3 99.4 99.4 0.02

Cab!e23 0.000 0.000 0.000 0.000 0.0 -0.2 96.8 96.8 o.oo

40,4C  Dale: 08-06-2005

S N : T A T A E N E R G Y

_ , „  Revision: Base
Sludy Case: LF

Con fig.: Normal

ETAP PowerStation D . *Page: 15

111.0 6.6
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Project: CESC Loss Study Report(2004'05

Location: KOLKOTA, West Bengal

Contract: 2004ER26, TER], New Delhi

Engineer: M.S.Bhalla

Filename: 6kvHideRoad-3wayLCl

ETAP PowerSlation
4.0.4C

Study Case: LF

Page: L8

Date: 08-24-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised for increased lengths and 80 % motor load

SUMMARY OF TOTAL GENERATION. LOADING & DEMAND

M W  M var MVA % PF

Swing Bus(es): 3.296 2.291 4.014 82.12 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 3.296 2.291 4.014 82.12 Lagging

Total Motor Load: 2.577 1,848 3.171 81.27 Lagging

Total Slatic Load: 0.608 0.436

Apparent Losses: 0.111 0.007

System Mismatch: 0.000 0.000

Number o f Iterations: 3





•1

O-ne-Line Diagram 0LV1
194

lHide

2LC

6Hide I

28 4  kVA

13Bi.Lawr i ̂ 4 8 7  
3685

182 kVA

page 1 12:58:32 Jul 21, 2005 Project File: 6kvHideRoad--3wayLCl





Project: CESC Loss Study (2004-05)

Location: KOLKOTA , Wesl Bengal

Contract: 2004ER2G

Engineer: M-S-DhaNa 

Filename: GkvJACKSON-CANNDMG

195
E TA P PowerS (ation

4.0.4C

SludyCase: LF

Page: 1

Dale: 08-06-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Study with incresed length and 100 % Motor load

Electrical Transient Analyzer Program 

ETAP PnwerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Number of Ruses:

Swing Generator 

1 0

Load

23

Total

24

Number of Giauchcs:

XFMR2 XFMR3 Reactor Line/Cable Impedance TiePD Tolal 
7 0 0 18 0 0 25

Method of Solution: Newton-Raphson Method

Maximum No. of Iteration: 99
I

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: SkvJACKSON-CANNING

Output Filenam e: C:\ETAP 404 \P ow ei^ lation\G kvJA C K S O N -C A N N [N G \U nlit1ed .lfl
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Project: CESC Loss S ludy (2004-05)

Location: KOLKOTA , West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: fikvJACKSON-CANNING

Revised Study with lOpcrccnt incresed length

ETAP PoweiSlation
4.0.4C

Sludy Case: LF

Page:

Dale:

SN:

07-22-2005

TATAENERGY

Revision: Base 

Config.: Normal

LOAD FLOW REPORT

Load Flow XFMR
DUS

ID

TUIU1

kV %Msg. An g. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF

+ iJackson 6.000 100.000 0.0 ■2.23 2,02 0 0 0 0 BusB 1.42 1.07 L71 79.9

Bus LI 0.81 0.95 120 64.6

2Sarvamangla 6.000 99,602 0.1 0 0 0.18 o.os 0 0 Bus 10 -1.42 -1.07 171 79.8

3Jardin Handerson 1.24 0.98 152 78.4

3Jardm Handerson 6.000 99.309 0.2 0 0 0.15 0.L3 0 0 25arvamangla -1,23 -0.98 152 78.2

4Clive Row 0,78 0.61 95 78.8

SClive (E) 0.31 0.25 38 782

4Clive Row 6.000 98.946 0.3 0 0 0 0 0 0 3 Jardin Handerson -0.78 -0.61 95 78.7

6Chartered Bank 0.11 0.08 13 78.1

16 Clive 0.20 0.14 23 80 4

16 Clive 0.24 0.19 29 78.1

16 Clive 0.24 0.L9 29 78.L

5Clive (E) 6.000 99.262 0.2 0 0 0 0 0 0 3Jardin Handerson -0.31 -0.25 38 78.1

Dus 19 0.31 0.25 38 78.1

6Chartered Bank 6.000 98.930 0.3 0 0 0.L1 0.08 0 0 4Clive Row -0.11 -0.08 L3 78.0

7Canning 6000 99.798 0.1 0 0 0 O' 0 0 Bus 12 -0.80 ■0.95 120 64.5

Bus? 0.80 0.51 90 84 3

13Can 0.01 0.45 42 2.2

8Srrand(.S) 6.000 99.637 0.1 0 0 0 0 0 0 Bus 7 -0.79 ■0.51 91 84.2

Bus6 0.64 0.39 71 85.5

l4Slmd 0.L6 0.12 19 78.8

9Gov(.Off 6.000 99.580 0.1 0 0 O i l 0.05 0 0 Bu$6 -0.64 -0.39 71 85.5

Bus 4 0.52 0.34 60 84.2

LI Model 6.000 99.454 0.1 0 0 0.25 0.12 0 0 Busl5 -0.25 -0.12 27 90.0

I2Slrnd 0.400 96.314 -1.5 0 0 0.27 0.20 0 0 Bus3 -0,27 *0.20 499 80.0

13Can 0.400 93.120 0.8 0 0 0.00 0.42 0 0 7Canning 0.00 -0.42 644 0.8

|4Slmd 0.400 97.329 -1.1 0 0 0.16 0.12 0 0 &S(rand{5) -0.16 -0.12 287 80.0

16 Clive 0.400 96.761 -0.9 0 0 ' 0.67 0.50 0 0 4Clive Row -0.19 -0.14 354 81.6

4Clive Row -0.24 -0.18 443 79.3

4Clive Row -0.24 -0.1S 443 79.3

Bus3 . 6.000 99.477 0.1 0 0 0 0 0 0 Busl 5 0.25 0.12 27 90.1

Bus4 -0.52 -0.34 60 84.2

l2Slrnd 0.27 0.21 33 78.3

Bus4 6.000 99.515 0.1 0 0 0 0 0 0 9Govt.Gff -0.52 '0.34 60 84.2

Bus 3 0.52 0.34 60 84.2

Bus6 6.000 99.591 o .l 0 0 0 0 0 0 8Strand{S) -0.64 -0.39 71 85.5

SGovl-Off 0.64 0.39 71 85-5

Dus7 6.000 99.695 0.1 0 0 0 0 0 0 7Canning ■0.79 -0.51 90 84.2

SStrandCS) 0.79 0.51 90 84.2



Project: CESC Loss Study (2004-05)

Location: KOLKOTA, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: fikvJACKSON-CANNING

ETAP PowerStation
4.0.4C

Study Case: LF

Page:

Date:

SN:

07-22-2005

TATAENERGY

8

Revision: Base 

Config.: Normal

Revised Sludy with lOpeicent incresed length

B u s Voltage Generation Motor Load S ta t ic  L o a d Load Flow
ro kV <*Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar A nip %PF

Bus 8 6.000 99.662 0.1 0 0 0 0 .0 0 IJacksoo -1.42 -1.07 171 798

BuslO 1.42 1.07 171 79.8
BoslO 6.000 99.617 0.1 0 0 0 0 0 0 Bus8 -1.42 -1.07 171 79.8

2Sarvamangla 1.42 1.07 171 79.8
Bui 11 C.OOO 99.842 0.L 0 0 0 0 0 0 lJackson -0.81 -0.95 120 64 5

Busl2 0.81 0.95 120 64.5
Busl2 6.000 99.8 L6 0.1 0 0 0 0 0 0 Bus 11 -0.80 -0.95 120 64.5

7Canning 0.80 0.95 120 64.5
Busl5 6.000 99.471 0.1 0 0 0 0 0 0 Busl -0.25 ■0.12 27 90.1

11 Model 0.25 0.12 27 901
Busl9 0.400 95.610 ■ 1.6 0 0 0.30 0.23 0 0 5Clive (E) -0.30 -0.23 575 80.0

* a voltage regulated bus ( voltage control led or swing type nrachine connected ro it)

fl Indicates a bus with a load mismatch of more than 0-1 M V A -
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Projccl: CESC Loss Sludy (2004-05)

Location: KOLKOTA , West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla 

Filename: (SkvJACKSON-CANNlNG

ETAP PowerSlation 
4.0.4C

Sludy Case: LF

Page: 11

Dale: 07-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Study with lOpercent incresed length

BRANCH LOSSES Summary Report

CK T/Branch From*To Bus Flow To-From Bus Flow Losses % Bus Voltage
Vd 

%  Drop 
in VmagID MW Mvar MW Mvar kW Kvar From To

Cablel 1.422 1.069 <1.416 -1.068 1 9 1.1 100.0 99,7 0.34

CableS 0.807 0.953 . -0.805 -0.953 2.2 0.0 100.0 99.8 0.16

Cable4 -1.415 -1.068 1.415 1.068 0.2 0.0 99.6 99.6 0.02

Cable 23 1.240 0.983 -1.234 •0.983 5.4 0.3 99.6 99.3 0.29

Cable 24 0.7 SO 0.608 -0.776 -0.608 4.2 -0.2 99.3 98.9 0.36

Cab!e25 0.309 0.246 -0.309 -0.247 0.2 *1.2 99.3 99.3 0.05

Cable27 0.105 0.084 ‘0.105 -0.084 0.0 -0.2 98.9 98.9 0.02

T1 0.195 0.144 >0.194 -0.137 1.5 7.1 98.9 96.8 2.18

T3 0.237 0.190 -0.236 -0.181 1.5 8.9 98.9 96.8 2.18

T5 0.237 0.190 -0.236 -0,181 1.5 8.9 98.9 96.8 2.18

T9 0.309 0.247 -0.305 -0.229 4 0 18.6 99.3 95.6 3.65

CableS •0.805 -0.954 0.805 0.953 0.2 -0.1 99.8 99.8 0.02

CablelO 0.795 0.508 ‘0.794 -0.508 0.9 -0.2 998 99.7 o .io

T8 0.010 0.446 ■0 003 -0.416 6.3 29.7 99.8 93.1 6.68

Cable 11 -0.794 -0.509 0.794 0.508 0,5 -04 99.6 99.7 0.06

Cable 13 0.637 0.386 -0.637 ‘0.386 0.3 -0.2 99.6 99.6 0.05

T7 0.156 0.122 -0.155 -0.116 1.3 5.9 99.6 97.3 2.31

Cablel5 -0.637 ■0.387 0.637 0.386 0.1 -0.1 99.6 99.6 0.01

Cable 17 0.525 0.336 ■0.524 -0.336 0.4 -0.4 99.6 99.5 0.07

Cable22 -0.255 -0.123 0.255 0.123- 0.0 -0.6 99.5 99.5 0.02

T6 -0.266 -0.200 0.269 0.214 3.0 14.0 96.3 99.5 3.16

Cable 18 0.255 0.123 -0.255 -0.123 0.0 0.1 99.5 99.5 0.01

Cable20 -0.524 -0.336 0.524 0.336 0.2 •05 99.5 99.5 0.04

Cable 3 1.416 1.068 ■1.415 -1.068 0.7 0.0 99.7 99.6 0.04

CableG 0 805 0.953 -0.805 -0.953 0.4 -0.1 99.8 99.8 0.03

41.1 90.2

I





Project: CESC Loss Study (2004-05)

Location: KOLKOTA , West Bengal

ConlracL: 20G4ER26

Engineer: M.S-Bhalla

Filename: 6kvJACKSON-CANNING

ETAP PowerStation 
4,0.4C

Sludy Case: LF

■1 9 £)
Page: 14 

Date: 08-06-2005 

SN: TATAENERGY 

Revision: Base 

Con fig.: Normal

Revised Sludy wilh incresed length and 100 % Motor load

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

MW Mvar MVA % PF

Swing Bus(es): 

Generators:

Total Demand: 

Tolal Motor Load: 

Tolal Static Load: 

Apparent Losses:

System Mismatch:

2.232 

0 .0 0 0

2.232

2.188

0 .000

0.043

0 .000

2.022

0 .000

2.022
1.932

0.000

0.090

0.000

3.012 

0 .0 0 0

3.012

2.919

74.10 Lagging 

100.00 Lagging

74.10 Lagging 

74.96 Lagging

N um ber o f Iterations: 2





One-Line Diagram 0LV1

ljackson

Genl 
2500 kW

2229
|j2022

200

+ 1 4 2 :
j lO j

*807
9j953

7Canning
805
;j954

795 
* 7 5 0 8  ■ 

99
+ 10 
j 446

.a 94

794
*j509

a s t r a n d ( s )

315

637
|j386

+156 99 9Govt .‘Of £
jl22

1415 
$jl068
*1240 
j983 

2Sarvaraaiigla

14Strnd

kVA
97

637
+3387

&
.5® *

+525 
j 33 6

+155 
j 116

'?) 194 kVA
Bus3

524 
+j336 99

+112
j51
123 kVA

t©1*

1 1 Model

+255 
j 123

+269
* ° ° > y £ i 4

12Strnc

255
+3 l 2 3

+266
1)200
333 . )<VA

+255 
j 123

283 kVA

99

381 kVA

fichartered Bank

135 kVA

83 2 kVA
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Project: CESC LossSludy Reporl(2004- 05)

Location: Kolkota, West Bengal

Conlracl: 2004ER26

Engineer: M.S.Bhalla ,TER1, New Delhi

Filename: GkvKidderpore-TajHotei

ETAP PowerStation
4.0.4C

Sludy Case: LF

1
Page: 1 

Dale: 06-08-2005 

SN: TATAENERGY 

Revision: Base 

Config.: Normal

6 KV Kidderpur D/S - India Holel (Taj) Feeder wiuh increased lengths and 60 % motor load

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

S w in a  G enera to r Load T otal

N um ber o f  Buses: 1 0  7 8

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total 
Number of Branches: 1 0 0 6 0 0 7

Method of Solution: Newton-Rophson Method

Maximum No. of Iteration: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System: English

Project Filename: 6kvKiddeipore-TajHotel

Output Filename: C:\ETAP 404\PowerSlation\6kvKiddeipore-TajHoteI\Unlitled.lfl





Project: CESC LossStudy Report(2004-05)

Location: Kolkota, West Bengal

Conlract: 2004ER26

Engineer: M.S.Bhalla ,TERI, New Delhi

Filename: 6kv Kiddcipore-Taj Hotel

6 KV Kidderpur D/S ■ India H old (Taj) Feeder

ETAP PowerSlation
4.0.4C

Study Case: LF

2 0  k?Page:

Date: 21-07-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

B u s Voltage

LOAD FLOW 

Generation Motor Load

REPORT 

Static Load Load Flow XFMR
ID JcV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

♦ iK iddcrpf^ 6.000 101.500 0.0 3.17 1.51 0 0 0 0 2 Tajlfotel 3.17 1.51 332 90.2

2 TajHolel 6.000 99.786 -0.1 0 0 1.10 0.53 0.73 0.35 IKidderporc -3.12 -1.4? 333 90.2

3RaniSaii 0.57 0.39 66 82.7

6PFRC 0.72 0.22 73 95.7

3Rani Sati 6.000 99,370 -0.1 0 0 0.0ft 0.06 0.05 0.04 2 TajHolel -0.56 -0.39 66 ft2.0

4 Bajoria frop. 0.43 0.29 50 82.6

4 Bajoria Prop. 6.000 99.324 -0.1 0 0 0.IS 0.11 0.12 0.07 3Rani Sati -0.43 -0.30 50 82.5

5 Judg-Couit Rd. 0.14 0.11 17 79.3

5 ludg.Courl Rd. 6.000 99.313 -0.1 0 0 0 0 0 0 4 Bajona Prop. -0.14 -0.11 17 79.0

Gus2 0.14 0.11 17 79.0 -2.000

6PFRC 6.000 99.61 B -0.1 0 0 0.22 . 0.07 0.14 0.05 2 TajHolel . . .  -0.72 -0.22 73 95.5

'7 P&T 0.36 ■ 0.11 36 96.0

7P& T 6.000 99.617 -0.1 0 0 0.22 0.06 0.14 0.04 6PFRC -0.36 -0.11 36 96.0

Bus2 0.400 99.365 -1.0 0 0 0.08 0.06 0.05 0.04 5 Judg-Court Rd. ■0.14 -0.10 251 80.0

* Indicates a soilage regulated bus ( vollage controlled or swing lype machine connected lo iL> 

H Iridicules a bus wilh a load mismatch of more than 0.1 MVA
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Project: CESC LossSludy Reporl(2004-05)

Localion: Kolkola, Wcsl Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla .TERI, New Delhi

Filename: 6kvKidderpore-TajHote1

ETAP PowerStation
4.0.4C

Sludy Case: LF

6 KV Kiddeipur D/S - India Hotel (Taj) Feeder wilth increased lengths and 60 % motor load

Page: JO

Dale: 06-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

BRANCH LOSSES Summary Report

C K T /B ran ch

ID

From-To Bus Flow To-From Bus Flow Losses
MW Mvar MW Mvar kW Kvar

% Bus Voltage

12.8

Vd 
% Drop 
in Vmag

Cable 1 3.169 1.509 -3.108 -1.4S2 61.2 26.3 101.5 99.4 2.06

Cable 20 0.566 0.382 -0.563 -0.393 3.0 -10.9 99.4 98.9 0.50

Cable25 0.723 0.220 -0.721 -0.224 1.4 -4.0 99.4 99.2 0.20

Cable21 0.429 0.292 -0 429 -0.294 0.3 ■1.7 98.9 98.9 0.06

Cable23 0.139 0.107 ’0.139 -0.108 0.0 -1.3 98.9 9S.9 0.01

T1 0.139 0.I0S -0.138 -0.103 0.9 4.4 98.9 98.9 0.04

Cable27 0.361 0.105 -0.361 '0.105 0.0 -0.1 99-2 99.2 0.00

t





Project: CESC LossSludy Report(2004-05)

Location: Kolkola, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla ,TE R I, New Delhi

Filename: 6kvKidderpore-TajHotel

E T A P  P o w erS ta tio n  

4.0.4C

Study Case: LF

204
Page: 13

Date: 24-08-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

6 KV Kidderpur D/S - India Hotel (Taj) Feeder witth increased lengths and 60 % motor load

S U M M A R Y  O F  T O T A L  G E N E R A T IO N  . L O A D IN G  & D E M A N D

MW M var MVA % PF

Swing Bus(es): 2.967 1.886 3.516 84.39 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 2.967 1.886 3.516 84.39 Lagging

Total Motor Load: 1.750 1.131 2.084 84.00 Lagging

Total Static Load: 1.150 0.743

Apparent Losses: 0.067 0.013 ■

System Mismatch: 0.000 0.000

Number o f  Iterations: 2





Qrie-Line Diagram 0LV1
205

Genl 
3300 kW 
©

IKidderpore

2 TajHoteL

3Rani Sati

5 . 9 a1
VV

+ 0 .7  +2

2030 kVA

j . 9 6 ^

+0 . :

169 kVA

4 Bajoria Prop..

*0.5

. 9^

+0.3

348 kVA

5 Judg,Court Rd.

+ 0 .2

6 PFRC
* 0 . 4

+0.4

382 kVA

+0 . 2

315 kVA

39I

0 . 2
Bus 2 174 kVA

5.9rl
7 P&T

if

+0.4

'
378 kVA

page 1 15:40:44 Jul 21, 2005 Project File: 6kvKidderpore-TajHotel
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Project: CESC Loss Study (2004-05)

Localion: KOLKOTA, West Bengal

Conlract: 2004ER26

Engineer: M.S.Bhalla

Filename: 6KVKuttighat-SpecialEngg

ETAP PowerStation
4.0.4C

Sludy Case: LF

Page: 1

Date: 08-06-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

Revised Study with modified loads and lenghls

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Di versily Factor.' None

Number of Buses:

Swing Generator 

I 0

Load

25

T otal

26

N um ber o f  B ranches:

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total
5 0 0 20 0 0 25

Method of Solution: Newton-Raphson Melhod

Maximum No. of Iteration: 99

Precision of Solution: 0.000010

System Frequency: 50.00

Unit System: Metric

Project Filename: CKVKuttighal-SpecialEngg

Output Filename: C:\ETAP 404\PowerSlation\6KVKullighal-SpecialEngg\U1485.lfl





Projcct:

Location:

Contract:

Engineer:

Filename: 6KVKullLghat-Special£ngg

E T A P  P o w e rS ta tio n

4.0.4C

Study Case: LF

,208
Page: 8 
Date: 07-27-2005 

SN: TATAENERGY 

Revision* Base 

Config.: Normal

Bus Voltage Generation Motor Load Static Load ________ _________ Load Flow___________________ XFMR
ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Anip *3>PF

4ECEqp. 0.86 0.49 97 86.8

Bus IS 6.000 97.730 0.2 0 0 0 0 0 0 4ECEqp. ■0.74 -0.44 84 65.6

6B Barrel 0.47 0.27 53 S6.4

] JKPSioghi O/T 0.26 0.17 30 84.2

Bus20 6.000 97.578 0.3 0 0 0 0 0 0 7Cold Storage 0.00 0.00 0 0.0

16GEngnr 0.00 0.00 0 0.0

Bus2J 0-400 96.362 -0.9 0 0 0.1 I 0.07 0.03 0.02 MKPSinghiP/T -0.14 ■0 09 245 85.0

Bus27 0.400 95.976 -0.8 0 0 0.10 0.06 0.02 0.01 13KPSinghi O/T -0.13 -0.08 227 85.0

Bus28 0.400 95.118 -1.2 0 0 0.15 0.09 0.03 0.02 9Sugar2 ■0.18 -0.11 32* 85.0

Bus29 0.400 95.414 -1.0 0 0 0.13 0.08 0.03 0.02 &Sugar 1 -0.16 -0.10 2*9 8 5 0

Bus31 0.400 95.872 -0.S 0 0 0.11 0.07 0.03 0.02 14KPSinghi 0 /T 2 -0.13 -0,08 236 85.0

•* LrttJicales a vollagc reguLiied bus ( voltage controlled .or swing lype machine comtecled la  it)

# Indicates a bus with a load mismatch o f more than 0.1 MVA

t



Project:

Location:

Conlract:

Engineer:

Filename: 6 K V Ku tti gh a t-S peci a lEngg

E T A P  P o w e rS ta tio n

4,0.4C

Sludy Case: LF

Page:

Date:

SN:

Revision:

Config.:

7

07-27-2005

TATAENERGY

Base

Normal

L O A D  F L O W  R E P O R T

Bus Voltage G eneration M otor Load Static Load Load Flow XFMR

ID kV fl&Mag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar A nip *SPF

; IKulliglrjl 6.000 100.000 0.0 1.30 0.65 0 0 0 0 Bus 7 1.30 0.65 140 $9.3

2SVCs 6.000 98.442 0.1 0 0 0.10 0.01 0.02 0.00 Ras7 -1.23 •0.65 L40 89.1

3SVC4W 1.15 0.63 128 87.6

3SVC4W 6.000 98.436 0.1 0 0 0 0 0 0 2SVCs -1.15 -0.63 128 87.6

lOAmbica 0.00 0.00 0 0.0

Bus2 x 0.23 0.14 30 89.3

Busl] 0.87 0.49 97 87.0

4CCEqp. 6.000 97.872 0.2 0 0 o .io 0 0 4 0.02 0.01 B usll *0.36 -0.49 97 86.8

Busl5 0.74 0.44 84 85.7

6R Barrel 6.000 97.676 0.3 0 0 0.10 0.04 0.02 0.01 Bus 15 -047 -0.27 53 86.4

I5E. India 0.00 0.00 0 0.0

7Cold Storage 0.35 0.23 41 83.9

7Cold Storage 6.000 97.579 0.3 0 0 0 0. 0 0 Bus 20 0.00 0.00 0 0.0

6B Barrel -0.35 -0.23 41 83.8

8Sugar 1 0.35 0.23 41 83.8

8Sugar1 6000 97.556 0.3 0 0 0 o ' 0 0 7Cold Storage -0.35 -0.23 41 83.7

9Sugar2 0.19 0-12 21 83.6

Bus29 0.16 0.11 19 83.8

9Sugar2 6.000 97.554 0.3 0 0 0 0 0 0 SSugar 1 -0.19 -0.12 21 83.6

Bus 28 0.19 0.12 21 83.6

lOAmbica 6.000 98.436 0.1 0 0 0 0 0 0 3SVC4W

1 IKPSinghiP/T 6.000 98.171 0.1 0 0 0 0 0 0 I2CMDA 0.14 0.06 14 93.1

BuslO •0.28 -0.15 31 88.8

Bus23 0.14 0.09 16 84.0

I2CMDA 6.000 98.167 0.1 0 0 0.11 0.05 0.03 0.01 1 IKPSinghiP/T -0.14 -0.06 14 93.0

]3KPSrnghi O fT 6.000 97.657 0.3 0 0 0 0 0 0 Bus 15 -0.26 -0.17 30 84.1

14KPSinfihi 0 /T 2 0.13 0.09 15 84.1

Bus27 0.13 0.03 15 84.0

14KPSinghi 0 /T 2 6.000 97.620 0.3 0 0 0 0 0 0 13KPSinghi O/T -0.13 -0.09 15 84.0

Bus31 0.13 0.09 15 84.0

15 E. India 6.000 97.676 0.3 0 0 0 0 0 0 6B Barrel 0.00 0.00 0 0.0

lGGEngnr 6000 97.578 0.3 0 0 0 0 0 0 Bus 20 0.00 0.00 0 0.0

Bus2 6.000 98.271 0.1 0 0 0 0 0 0 3SVC4W -0.2S -0.14 31 89.1

BuslO 0.28 0.14 31 89.1

Bus? 6.000 98.476 0.1 0 0 0 0 0 0 iKuilighar -1.28 -0.65 140 89.1

2SVCs 1.28 0.65 140 89.1

BuslO 6.000 98.239 0.1 0 0 0 0 0 0 Bus2 -0.28 -0.14 31 89.0

1 IKPSinghiP/T 0.28 0.14 31 89.0

Busl 1 6.000 97.959 0.2 0 0 0 0 0 0 3SVC4W -0.86 -0.49 97 86.8
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Projecl: CESC Loss Sludy (2004-05)

Location: KOLKOTA, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla 

Filename: 6KVKuttighat-SpecialEngg

ETAP PowerS tallon 
4.0.4C

Sludy Case: LF

Page: 11

Dale: 08-06-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Sludy with modified loads and lenghts

BRANCH LOSSES Summary Report

C K T / B r a n c h From-To B u s  Flow To-From B u s  Flow L o sses %  B u s  V o lla g e
Vd 

%  Drop 
in VmagID MW Mvar MW Mvar kW 1Kvar From To

CabJel 1-303 0.654 0.280 -0.652 23,3 2.6 100.0 98.3 1.63

Cable3 ■ 1.279 -0.652 1.280 0.652 0.5 -0.1 98.3 98.3 0.04

Cable4 1.152 0.634 -1.152 -0.634 0.1 0.0 98,3 98.3 0.01

CabkG 0 001 •0.001 -0.001 0.000 0.0 -0.9 98.3 98.3 0.00

Cables 0.283 0.142 -0.282 -0.144 0.6 -J.4 98.3 98.1 0.18

Cable 14 0.868 0.492 -0.852 -0.492 5.5 -0.3 98.3 97.8 0.52

CabtelS -0.86 L -0.493 0.862 0.492 0-9 -0.6 97.7 97 8 0.10

Cable20 0.737 0.444 -0.735 -0.444 1.4 -0.2 97.7 97.5 0.16

Cable22 -0.471 -0.275 0.471 0.274 0.4 -0.2 97.4 97.5 0.06

Cabte27 0 001 0.000 -0.001 -0.001 0.0 -0.1 97.4 97.4 0.00

Cable30 0.351 0.227 -0.351 -0.228 0.5 -0.8 97.4 97.3 0.11

Cable 23 0.001 0.000 -0.001 0.000 0.0 *0.5 97.3 97.3 0.00

Cable32 0.350 0.2 28 -0.350 -0.229 0.J -0.5 97.3 97.3 0.02

Cable34 0.IS6 0.122 -0.186 -0.122 0.0 -0.1 97.3 ' 97.3 0.00

T5 0.164 0.107 -0.163 -0.101 1.3 6.0 97.3 95.2 2.15

T6 0.LS6 0.122 -0.L84 -0.114 1.7 7.8 97.3 94.9 2.44

Cab!el5 0.142 0.056 -0.142 -0.056 0.0 ■03 . 98.0 98.0 0.00

Cable 16 *0.232 -0.146 0.282 . 0.144 0.2 ■2.2 98.0 98.1 0.07

Tl 0.140 0.090 -0.139 -0.086 0.9 4.3 98.0 96.2 1.81

Cable23 -0.264 -0-170 0.264 0.170 0.3 h0.4 97.4 97.5 0.08

Cable25 0.135 0.036 -0.135 -0.087 0.1 *0.4 97.4 97.4 0.04

T4 0.130 0.083 -0.129 '0.080 0.8 3 7 97.4 95-7 1.68

T3 0.135 0.087 -0.134 -0.083 0.9 4 0 97.4 95.6 1.75

Cable29 -0.001 -0.001 0.001 0.000 0.0 -0.2 97.3 97.3 0.00

Cable L0 0.282 0.144 -0.282 -0.144 0.1 -0.5 98.1 98.1 0.04

39.5
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Project: CESC Loss Study 2004-05

Location: KOLKOTA, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: 6KVKuttighat-SpecialEngg

E T A P  P o w erS ta tio n  

4.0.4C

Study Case: LF

Page: 14

Dale: 08-24-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised Study with modified loads and lcnghls and 80% motor load

SUMMARY OF TOTAL GENERATION . LOADING & DEMAND

M W M var MVA %  PF

Swing Bus(es): 

Generators:

Total Demand: 

Total Motor Load: 

Total Static Load: 

Apparent Losses:

System Mismatch:

1.220
0.000

1.220

0.956

0.222
0.042

0 .000

0.814

0 .000

0.814

0.645

0.149

0.020

0 .000

1.467 

0 .0 0 0

1.467

1.153

83.16 Lagging 

100.00 Lagging

83.16 Lagging 

82.90 Lagging

Number o f Iterations: 3
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lKuttighat lOAmbica „ iS* 
3 ?  ■

1 kVA

J 1 0 1  
195 kVA

10:22:52 Jul 27, 2005 Project File: 6KVKuttighat-SpecialEngg
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Preyed: CESC Loss Study(2004-05)

Location: Kolkota, West Bengal

Conlracl: 2004ER20

Engineer; M.S.BHALLA

Filename: CkvMajerhat-Biecco

ETAP PowerStatlon
4.0.4C

Study Case: LF

Page: 1

Dale: 08-05-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

Revised sludy with modified lengths &80 % motor toad

Electrical Transient Analyzer Program 

ETAP PowerStalinn

Load Flow Analysis

Loading Category: Design 

Load Diversity Faclor: None

Swing Generator L oad - Total 
Number of Buses: i q 33 34

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total 
Number of Branches. 6 0 0 27 0 0 33

Method of Solution: Newlon-Raphson Method

Maximum No. of Iteration: 99

Precision of Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename; 6kvMajerhat-Biecco

Output Filename: C:\ETAP 404\PowerSlation\6kvMajerhal-Biecco\U1494.1fl
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Project: CESC Loss Sludy(2004-05)

Location: Kolkota, West Bengal

Contract: 2004BR26

Engineer: M.S.BHALLA

Filename: 6kvMajerhat-Bieeco
Sludy Case: LF

ETAP PowerSlalion
4.0.4C

Page:

Date:

SN:

07-25-2005

TATAENERGY

Revision: Base 

Config.: Normal

Revised sludy with modified loads and lengths

Bus

LOAD FLOW REPORT 

Voltngc Generation Motor Load Sialic Load Load Flow XFMR
ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar A np %PF %  Tap

MMajerhat 6.000 100.000 0.0 4.L8 2.68 0 0 0 0 2Biecco 4.18 2.63 477 34.2

2Biecco 6.000 99.359 -0.1 0 0 0 0 0 0 JMajerhat -4.16 -2.65 477 84.3

1 ITalala 1.33 0.98 160 30.4

B m l2 0.94 0.46 101 89.7

3UCarb 0.92 0.53 105 84.6

Bus4 0.08 0.06 9 31.6

Bus? 0.89 0.57 101 34.2

3UCarb 6.000 98.419 -0.1 0 0 0.73 0.47 0.18 0.11 2Biecco -0.91 -0.59 105 84.0

4Gofgacha 6.000 99,342 -0.1 0 0 0.07 0.05 0.02 0.01 Bus4 -0.08 -0.06 10 30.0

Sindian Jule 6,000 99.295 -0.1 0 0 0.37 0.23 0.09 0.06 Bus 7 -0,89 -0.57 102 84.2

Bus5 0.42 0.28 49 83.3

6SWRO 6.000 99.224 -0.1 0 0 0 0 0 0 Bus 5 -0.42 ■0.28 49 83.1

16 Durgapur 0.30 0.22 36 80.4

SWRO 0.12 00 6 L3 89.2

7Chalala 6.000 93.289 0.1 0 0 0 0 0 0 Dus 13 -0.93 -0.48 102 83.8

Bus8 0 63 0.35 74 88.9

19 ChaiU 0.25 0 13 27 83.4

8Chatla2 6.000 98.101 0.1 0 0 0 0 0 0 Bus8 -0.68 -0.35 74 88.8

Bus9 0.31 0.15 33 89.2

20Challa2 0.37 0.20 41 88.5

9ChdllaEL 6.000 98.064 0.1 0 0 0 0 0 0 Bus9 -0.31 -0.16 33 89.1

BuslO 0.13 0.09 19 89 J

2IChalLa E 0.13 0.07 14 89.2

IQChatlaE2 6.000 98.040 o.] 0 0 0 0 0 0 Bus 11 -0.18 -0.09 19 88.9

22ChatlaE2 0.18 0.09 19 88.9

1 ITalala 6.000 98.739 -0.1 0 0 0 0 ■ 0 0 2Biecco -1.32 0.98 160 80.2

l2Boiter 1.26 0.95 153 79.7

23TART 0.06 0.03 6 89.6

l2Boiier 6.000 98.446 0.0 0 0 0.03 0.02 0.01 0.00 1 ITalala -1.25 -0.95 153 79.6

Busl4 1.21 0.93 149 79.3

l3EleClrOnic$ 6.000 97.481 0.1 0 0 0.23 0.14 0.06 0.03 D us 14 *1.20 -0.94 150 78.8

Bus 15 0.9 L 0.76 117 76.9

14CMDA 6.000 97.397 0.1 0 0 0.09 0.23 0.02 0.05 BLksl5 ■0.91 -0.76 117 76.9

15A Resins 0.80 048 92 85.8

ISA Resins 6.000 96.241 0.2 0 0 0.64 0.40 0.15 0.09 14CMDA *0.79 -0.49 92 85.0

16 Durgapur 6000 99.173 -0.1 0 0 0 0 0 0 6SWRO -0.30 -0.22 36 80.0

17BDPoddarHosp. 0.30 0.22 36 80.0

17BDPoddarHosp. 6000 99.163 -0.1 0 0 0.24 0.13 0.06 0.04 16 Durgapur -0.30 -0.22 36 80.0

19 Ctiaill 0.400 95.556 -1.9 0 0 0.20 o.io 0.05 0.02 7Chalata -0.25 -0.12 412 90.0
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Projecl: CESC Loss Study(2004-05)

Location: Kolkota, West Bengal

Contract: 2004ER26

Engineer: M.S.BHALLA

Filename: 6kvMajerhat-Biecco

ETAP PowerStatlon
4.0.4C

Study Case: LF

Page: 8

Date: 07-25-2005

SN: TATAENERGY

Revision: Base

_ Config.: Normal

Revised study with modified loads and lengths

Pm ________________ Voltage Generation Motor Load Static Load____________________ Load Flow XFMR
ID kV %Mag. Ang. MW Mvar MW Mvar MW Mvar ID '  MW Mvar A np %PF

20Challa2 0.400 95.658 - i .s 0 0 0.30 0.15 0.07 0.03 8Cballa2 -0.37 <0.18 617 90.0

2 lChai!aE 0.400 96.663 *0.9 0 0 0,10 0.05 0.02 0.01 9ChaJaBl -0.13 -0.06 213 90.0

22ChatlaE2 0.400 96.123 -1,3 0 0 0.17 0.0S 0 0 IOChatiaE2 -0.17 -0.08 291 90.0

23TAKT 0.400 98.082 -0.5 0 0 0.05 0.02 0.01 0.01 llTatala -0.06 -0.03 100 90.0

Bus4 6.000 99.346 *0.1 0 0 0 0 0 0 2Biecco -0.08 -0.06 10 SO. 3

4Gofgacha 0.08 0.06 10 80.3
Bus5 6.000 99.262 -0.1 0 0 0 0 0 0 51ndian Juie -0.42 -0.28 49 83.2

6SWRO 0.42 0.18 49 83.2

Bus? 6.000 99.331 •0.1 0 0 0 0 0 0 2Biecco -0.89 -0.57 101 84.2

5lndian Jute 0.89 0.57 1D1 84.2

Bus? 6.000 98.121 0.1 0 0 0 0 0 0 7Chalala -0 68 -0.35 74 88-8

SChaila2 0.68 0.35 74 88.8
Blis9 ' 6.000 98.086 0.1 0 0 0 6 0 0 8Cha(la2 -0.31 -0.15 33 89.2

yeiiailabl 0.31 r  15 33 89.2

BuslQ 6.000 98.051 0.1 0 0 0 0 0 0 9ChatlaEl -0.18 -0.09 19 89.0

Busll 0.18 0.09 19 89.0
B usll 6.000 98.044 0.1 0 0 0 0 0 0 Bus 10 -0.18 -0.09 19 88.9

10ChailaE2 0.18 0.09 19 88.9
Bus! 2 6.000 99.230 -0.2 0 0 0 0 0 0 2Biecco -0.94 -0.46 101 S9.7

Bus 13 0-94 0 4 6 101 89.7
Bus 13 6 000 98.306 0.1 0 0 0 0 0 0 B usl2 -0.93 -0.48 102 88.8

7Chalala 0.93 0.48 102 88.8
BusM 6.000 97.520 0.1 0 0 0 0 0 0 12Boikr *1.20 -0.94 150 78.9

l3Elcctronics 1.20 0.94 150 78.9
Bus 15 6.000 97.419 0 .L 0 0 0 0 0 0 13EJeclronks -0.91 -O.76 117 769

14CMDA 0.91 0.76 117 76.9
SWRO 0.400 97.893 ■ 1.1 0 0 0.10 0.05 002 0.01 6SWRO -0.12 •0.06 203 90.0

f Indicates a vollagc regulated bus ( voltage controlled or swing type machine connected to it) 

tf Indicates a bus with a. load mismatch of more than 0.1 M VA
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Projecl: CESC Loss Sludy(2004-05)

Location: Kolkola, West Bengal

Contract: 2004ER26

Engineer: M.S.DHALLA

Filename: OkvMajerhat-Biecco

Revised study with modified loads and lengths

ETAP PowerStation
4.0.4C

Study Case: LF

Page:

Date:

SN:

I I  

07-25-2005 

TATAENERGY

Revision: Base 

Con fig.: Normal

BRANCH LOSSES Summary Report

CKT / Branch From-To Bus Flaw To-From Bus Flow _____ Losses________% Bus Voltage ^
[D MW Mvar MW Mvar kW Kvaf From To in Vmag

Cablel 4.178 2.675 -4,157 -2.651 20.6 23,7 100.0 99.4 0.64

Cable3 1.329 0.983 -1.320 -0.983 9.6 -0.8 99.4 98.7 0.62

Gable4 0.93S 0.461 -0.937 -0.463 0.9 -1,9 99.4 99.2 0.13

Cabte7 0.919 0.580 -0.910 -0.588 9.4 -7.5 99.4 98.4 0,94

Cables 0.084 0.059 -0.084 -0.062 0.0 -3.0 99.4 99,3 0.01

Cable] 1 0.887 0-568 -0.886 -0.568 0.3 -0.2 99.4 99.3 0.03

Cable9 -0.084 ■0.063 0.034 0.062 0.0 •0.6 99.3 99.3 0.00

Cable 12 >0.886 -0.569 0.886 0.568 0.3 -0.4 99.3 99-3 0.04

Cablel3 0.424 0.282 -0.424 -0.283 0.2 ■0.9 99.3 99.3 0.03

CableM -0.424 -0.284 0.424 0.283 0.2 -1.0 99.2 99.3 0.04

Cable L0 0.299 0.221 -0.299 -0.234 0.1 -2.8 99.2 99.2 0.05

T1 0.125 0.063 -0,124 r<> 0 .6 - 3.0 . 99.2 97.9 1.33

Cablc6 -0.926 -0.481 0.927 0.480 0.1 -0.2 98.3 .'98.3 0.02

CableM 0.678 0.349 -0.677 -0.350 1.2 -0.6 98.3 98.1 0.17

T5 0.248 0.131 -0.246 ‘0.119 2.6 - 12.2 98.3 95.6 2.73

Cable2l -0.677 ’0.350 0.677 0.350 0.1 -0.2 98. J 98.1 0.02

Cable22 0.306. 0.155 -0.305 -0.155 0.1 -0.2 98.1 98.1 0.02

T4 0371 0.196 -0.368 ■ -0.178 3.0*- [7.3 98.1 95.7 2.44

Cablc23 -0.305 -0.155 0.305 0.155 0.1 -0.6 98.1 98.1 00 2

Cab!e34 0.176 0.090 -0.176 -0.090 0.0 •0.3 98. L 93.1 0.01

T3 0.129 0.066 -0.129 -0.062 0.7 - 3.3 98.1 96.7 1.40

Cable3S -0.176 -0.091 0.J76 0.090 0.0 -0.3 98.0 98.0 0.00

T8 0.176 0.091 -0.175 -0 085 1.3 - - 6.1 98.0 96.1 1.92

Cable 24 1.258 0.953 ■1.254 -0.953 4.3 -0.5 98.7 98.4 0.29

T6 0.062 0.03 J ^0.062 -0.030 0.2 ^ 0.7 98.7 98.1 0 6 6

Cable 25 1.214 0.934 -1.201 -0.936 13.4 *2.0 98.4 97,5 0.93

Cable27 -1.200 -0.936 1.201 0.936 0.5 -0.1 97.5 97.5 0.04

Cable29 0.912 0.758 -0.912 -0.758 0.7 ■0.4 97.5 97.4 0.06

Cable30 -0.912 -0.759 0.9J2 0.758 0.2 -0.2 97.4 97.4 0.02

Cable32 0.800 0.478 -0.790 -0.489 10.1 *11.3 97.4 96.2 1.16

Cable IS 0.299 0.224 -0.299 -0.224 0.0 -0.4 99.2 99.2 0.01

Cable36 0.176 0.090 -0.176 -0.090 0.0 *0.3 98.1 98.0 001

CablcS 0.937 0.463 -0.927 *0.480 11.0 -I7 J 99.2 98.3 0.92

91.9 12.5





Projccf: CESC Loss SUidy(2CK)4-05)

Location: Kolkota, West Bengal

Contract: 2004ER26

Engineer: M.S.BHALLA

Filename: CkvMajerhat-Biecco
Sludy Case: LF

ETAP PowerS latlon
4.0.4C

Page:

Dale:

SN:

■2 IK
14

08-24-2005

TATAENERGY

Revision: Base 

Config.: Normal

Revised study with modified lengths &80 % motor load

S U M M A R Y  O F  T O T A L  G E N E R A T IO N . L O A D IN G  & D E M A N D

M W Mvar MVA % P F

Swing Bus(cs): 

Generators: 

Total Demand:

3.951 

0.000

3.951

3.011

0.000

3.011

4.967 

0.000

4.967

79.53 Lagging 

100.00 Lagging

79.53 Lagging

Tolal Motor Load: 3.145 2.445 3.984 78.94 Lagging

Tolal Stalic Load: 0.705 0.555

Apparent Losses: 0.101 0.010

System Mismatch: 0.000 0.000

Number of Iterations: 3





One-Line Diagram - OLVl 217

page 1

SOURCE 
4 1 0 0  kW 

©J 4 1 7 8  
^ 267t ^ 0 *

I M a j e r h a t

2 B ie c c o

*4178 
j  2675 1 7 B D P o d d arH o sp .

*1329
j9 8 3

*93 8 
j4 6 1

887
t i s e a 1 6*

*919
jS 8 0

99-
*84

j 5 9

5 I n d ia n  J u t e

886
| j 5 6 9  U j2 8 2

*462 99 •'* * ’ 

j  286

545  kVA

299
t j2 2 4

16 D u rg a p u r 9 9 . ^

424 
*3 264

299
f j2 2 1

SWRO-

3 63 3 1 5  kVA

a l - e9%
*124
s j 6 0

3U C arb
9'L

, 4 ^ -

84
*3 63

4 G o rg a c h a
*84

j6 3

139  kVA

*910
1588
1 09 0  kVA

V s ?1 0 5 T tV A

926 678 ’ 677 306
y f f t f f i ta la  

1 ,
t j3 4  9 

-------  »
13 350 *3155 9 C h a t l a E l

1 1. .

305
* j l 5 5

19 C h a t l l

l l T a t a l a

+248 
j  131 
31 5  kVA

*246
j l l 9

600  kVA 

2 0 C h a t la 2

*62
315 kVAU

23TART
*62

j3 0

69 1lVA

. 0»%

12 Bo H  e r

+1258
3953

96 . 1 ^

j l 9 6
3 1 5  kVA 

2 1 C h a t lV  E

278  kVA

*368
j l 7 8

416  kVA

j 6 6

+129
3 62

+176
j  90

145 kVA

1 0 C h a tla E 2

9®
. 06*

0 176
I + : 9 1

9®

+39
J 1 9

44 kVA

*1214
j9 3 4

2 2 C h a tla E 2

*176 9»- 
k  j 9 1

!15  kVA 
_ , 6 - ^

*175
j 8 5

0 4 *

1 3 E l e c t r o n i c s

194 kVA

124)091’ 
| j 9 | f i j7 5 8

+288 91 
j l 7 8

14CMDA

912
|j 7 5 9

3 a i r  kVA

*112
j2 8 0

800 
fd 478 

97
1%15A R e s in s

+790 
j  489

96 1 1*

305 kVA 943 kVA

13:43:59 Jul 25, 2005 P r o j e c t  F i l e :  6 k v M a j e r h a t - B i e c c o





ETAP PowerStation .
Project; CESC LossStudy Report (2004-05 i

Location: Kolkota, New D elhi-03 4,<MC Dale: 23 08-2005

Contract: 2004 BR26 SN: TATAENERGY

Engineer: M.S.Bhalla, TERI. New Delhi 03 Study Case: LF Revision: Base

Filename: 6KVPrinsep-UBI , Config.: Normal

6 kV Princep Street D/S - United Bank of India F2 Feeder With increased length AND 60% Motor load

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Number of Buses:

Swing Generator 

I 0

Load

22

Total

23

Number of Brandies:

XFMR2 XFMR3 Reactor Line/Cable Impedance Tie PD Total 
6 0 0 17 0 0 23

Method of Solution: 

Maximum No. of Iteration: 

Precision of Solution:

Newlon-Raphson Method 

99 

0.000100

System Frequency: 50.00

UnitSyslem: Metric

Project Filename: 6KVPrinsep-UBI

Output Filename: C:\ETAP404\PowerSlation\6KVPrinsep-UBI\Unlitled.lfl





10
Project: CESC LossStudy Report (2004-05

Location: Kolkota, New Delhi -03

Contract: 2004ER26

Engineer: M.S.Bhalla, TERF, New Delhi 03

Filename: SKVPrinsep-UBI

ETAP PowerStation

4.0.4C

Study Case: LF

Page: 7

Dale: 06-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV Princep Street D/S - U n ite d  B ank  of Ind ia F2 Feeder With increased length AND 60%  Motor load

LOAD FLOW REPORT 

Static Load Load Flow XFMR

m kV %Mag. Afig, MW Mvar MW Mvar MW Mvar ID MW Mvar An^i 'S.PF % Tap

* IPrinsep Si D/S 6.000 1101.650 0.0 3.04 2.31 0 0 0 0 Bus! 3.04 2.31 361 79.7

2 UBI 6.000 98.260 0.6 0 0 0 0 0 0 3 Lodi a ship 2.92 2.27 361 78.9

Bus 14 -2.92 ■2.27 361 78 9

31ndia ship 6.000 98.034 0 6 0 0 0.19 0.16 0.12 0.10 2U BI ■2.91 -2.27 361 78.9

Bus 17 1.82 1.40 225 79.4

4Cooke&KeWey 0.77 0.61 96 78.1

4Cooke&Kelvey 6.000 97.975 0.7 0 0 0.09 0.08 0.06 0.05 Bus 15 0.61 0.48 76 78.8

3India ship *0,77 -0.61 96 78.1

5 Rajbhavan 6.000 97.605 0.8 0 0 0 0 0 0 6GovtPlace E 0.23 0.18 28 78.5

Bus 15 -0.61 -0.48 76 78.6

Bus 6 0.16 0.09 17 86.4 -2.000

Bus6 0.22 0.21 29 73.4 -3.000'

GGovl.PJace E 6.000 97-453 0.9 0 0 0 0 0 0 5 Rajbhavan -0.23 -0.18 28 78 3

Bus8 0.23 0.18 28 78.3 ■4.000

7LarkinLn 6.000 97.871 0.7 0 0 0 0 0 0 Busl7 -1.82 -1.40 225 79.3

BusIB 1.59 1.22 196 79.4

Bus9 0.23 0.18 2& 78.3 -3.000

SNode 6.000 97.544 0.8 0 0 0 0 0 0 9Saraf 1.00 0-76 124 79.8

Bus 18 -1.58 ■ 1.22 196 79.3

11 Council HS Stl 0.58 0.46 72 78.5

9Saraf 6.000 97.527 0.8 0 0 0.25 0.20 0.16 0.13 lOEaslem Slates 0.59 0.43 71 81.1

SNode -1.00 -0.76 124 79.8

lOHaslem Stales 6.000 97.363 0.8 0 0 0.36 0.26 0.23 0,16 9Saraf -0.59 -0.43 71 81.0

llC ouncilH S Sll 6.000 97.456 0.8 0 0 0 0 0 0 SNode *0.58 -0.46 72 78.4

12CounciL House St 2 0.35 0.28 44 78.5

Bus 10 0.23 0.18 28 78.4 -4.000

12Council House Si 2 6.000 97.423 0.8 0 0 0 0 0 0 13 Counci 1 Hs Properties 0.20 0.16 25 78.1

HCouDcil HS Stl -0.35 -0.28 44 78.4

Busl 1 0.15 0.12 18 78.9 ■3.000

13 Council Hs Properties 6.000 97.381 0.9 0 0 0.12 0.10 O.OS 0.06 12Council House Si 2 -0.20 4 .16 25 78.0

Busl 6000 98.949 0.5 0 0 0 0 0 0 lftin sepS lD /S ■2.94 -228 361 79.0

Blu14 2.94 2.28 361 79.0

Bus6 0.400 97.780 -0.4 0 0 0.23 0.17 0.15 0.11 5 Rajbhavan -0.16 ■0.09 263 87.4

5 Rajbhavan -0.22 -0.20 434 74.8

Bus8 0.400 98.291 ■0.7 0 0 0.14 0.10 0.09 0.07 6G ovtPlaceE -0.23 -0.17 417 80.0

Bus9 0.400 97.635 ■0.9 0 0 0.14 0.10 0.09 0.07 7Larkin Ln -0.23 *0.17 417 800

Bus 10 0.400 98.339 -0.7 0 0 0.14 0.10 0.09 0.07 1 ICouncil HS Sll -0.22 ■0.17 4L1 80.0

Busl 1 0.400 98.318 *0.2 0 0 0.09 0.07 0.06 0.04 12Council House St 2 -0.15 -0.11 272 8 00

Busl4 6.000 98.478 0.6 0 0 0 0 0 0 Busl -292 -2.27 361 78.9



220
Project: CESC LossStudy Report (2004-05

Location: Kolkola, New Delhi -03

Contract: 2004ER26

Engineer: M.S.Bhalla, TERJ, New Delhi 03

Filename: 6KVPrinsep-UBI Study Case: LF

ETAP PowerSfation
4.0.4C

Page: 8

Dale: 06-08-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6kV  Prineep Street D/S - United Bank of India F2 Feeder With increased length AND 60% Motor load

Bus - Volta«e_____ Generation Motor Load Static Load Load Flow

Busl5

Busl?

Bus 18

6.000 97.944 0.7

6.000 97.916 0.7

6.000 97.603 0.8

MW Mvar MW Mvar ID MW Mvar Anip %PF
2U BI 2.92 2.27 36] 78.9

0 0 0 0 4Coote&Kelvey -0.61 -0.48 76 78.8
5 Rajbhavan 0.6J 0.48 76 78.8

0 0 0 0 3India ship ■1.82 -J.40 225 79.3
7-Larkin Lq 1.82 1.40 225 79.3

0 0 0 0 SNodc 1.58 J-22 196 79.3
7Larkin In -1.58 -1.22 1% 79.3

* Indicates a votage reg.it.,ed bus ( voliage controlled w  swing type machine connoted to i,)

# Indjcaies a bus with a load mismatch of more lhan 0.1 MVA

XFMR
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Project: CESC LossSludy Report (2004-05

Location: Kolkola, New Delhi -03

Contract: 2004ER26

Engineer: M.S.Bhalla, TERI, New Delhi 03

Filename: 6KVPrinsep-UBI
Study Case: LF

ETAP PowcrSlation
4.0.4C

Page:

Dale:

SN:

I I

06-08-2005

TATAENERGY

Revision: Base 

Config.: Normal

6 kV Princep Street D/S - United Bank of India F2 Feeder With increased length AND 60% Motor load

C K T /B ra n c h

BRANCH 

From -To Bus Flow

L O S S E S  S u m m a ry  R e p o rt  

To-From  Bus Flow Losses %  Bus Voltage
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW 1Kvar From To

Cablel 3.042 2.305 -2.940 -2.279 102.2 25.9 101.7 98,9 2.70

Cabte3 2.916 2.270 -2.910 -2.268 6.1 2.2 98.3 98.1 0.18

Cab!e2l -2.916 -2.270 2,924 2.274 7.1 3.3 98.3 98.5 0.22

Cable 16 1.S24 1.399 -1.820 -1.398 4.3 0.6 98.1 97.9 0.17

Cable23 0.768 0.614 -0.767 -0.614 1-3 0.0 98.1 98.0 0.11

CableS 0.613 0.479 -0.613 -0,479 0.3 0.0 98.0 97,9 0.03

Cablefi 0.230 0.182 -0.230 -0-182 0.5 -0.7 97.6 97.5 0.15

Cab(e25 -0.610 -0.479 0.613 0.479 3.1 -0.3 97.6 97.9 0.34

T6 0.157 0.092 -0.156 -0.087 1.0 4.9 97.6 97.8 0.18

T8 0.222 0.206 -0.220 -0.195 2.2 10.3 97.6 97.8 0.18

T 5 0.230 0.182 -0.227 ■0,170 2.5 12.0 97.5 98.3 0-84

Cable 17 -1.819 -1.398 1.820 1.398 1.1 0.2 97.9 97.9 0.04

Cabfe29 1.590 1.216 -1.584 -1.215 6.0 0.8 97.9 97.6 0.27

T4 0.229 0.182 ■0.226 -0.170 2.6 12.1 97.9 97.6 0.24

Cable 14 1.004 0.758 -1.004 -0.758 0.2 0.0 97.5 97.5 0.02

Cable27 • 1.583 -1.215 1.584 1.215 1.2 0.1 97.5 97.6 0.06

Cabk31 0.579 0.457 -0.578 -0.458 0.8 -0.1 97.5 97.5 0.09

Cable-? 0.589 0.425 ■0.588. -0.425 1.4 ■0.2 97.5 97.4 0.16

Cable32 0.351 0.278 -0.351 ■0.278 0-2 -0.1 97.5 97.4 0.03

T3 0.227 0.180 -0.224 -0.168 2.5 11.6 97.5 98.3 0.S8

Cable 10 0.202 0.161 -0.202 *0.162 0.1 -0.3 97-4 97.4 0.04

T1 0.149 0.1 L6 -0.148 -0.111 1.1 5.1 97.4 98.3 0.90

Cabfe20 2.940 2-279 ■2.924 -2.274 16.4 5.9 98.9 98.5 0.47

164.3 93.2





Pfojccl: CESC LossSludy Report (2004 '05

Localion: Kolkola, New Delhi -03

Contract: 2004ER26

Engineer: M.S.Bhalla, TERI, New Delhi 03

Filename: 6KVPrinsep-UBl

E T A P  P o w ei'S ta tio n  

4.0.4C

Sludy Case: LF

Page: 10

Dale: 06-08-2005

SN: TATAENERGY

Revision: Bose

Config.: Normal

6 kV Princep Slreel D/S - United Bank of India F2 Feeder With increased length AND 60% Motor load

B R A N C H  L O A D IN G  S u m m ary  R e p o rt

T ransform er
C K T /B ran ch  Cable & R eaclor -----------------------------------------------------------------------

l a d in g  (inpul) Loading (output)
Ampacity Loading Capability ----------------------------  ------------------------

ID Type (Amp) Amp % (MVA) MVA % MVA %

T1 Transformer 315.000 0.189 0.1 0.185 0.1

TJ Transformer 0.315 0.289 91.8 0.280 89.0

TA Transformer 0.315 0.292 92.7 0 283 89.7

T5 Transformer 0.315 0.293 93. J 0.2S4 90.2

T6 Transformer 0.3 J 5 0.182 57.8 0.179 56.8

T8 Transformer 0.400 0.303 75.7 0.294 73.6

Indicates a branch wiLh operahng load exceeding llie branch capability
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Projecl: CESC LossSludy Report (2004-05

Localion: Kolkota, New Delhi -03

Contract: 2004ER26

Engineer: M.S.Bhalla, TERI, New Delhi 03

Filename- GKVl’rinsep-UBI
Study Case: LF

ETAP PowerS tation
4.0.4C

Page:

Dale:

SN:

14

24-08-2005

TATAENEROY

Revision: Base 

Config.: Normal

6 kV Princep Street D/S - United Bank of India F2 Feeder With increased length AND 60% Motor load

S U M M A R Y O F  T O T A L  G E N E R A T IO N . L O A D IN G & D E M A N D

MW M var MVA %  PF

Swing Bus(es): 2.820 2.568 3.814 73.94 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Total Demand: 2.820 2.568 3.814 73.94 Lagging

Total Molor Load. 1.621 1.511 2.216 73.16 Lagging

Total Sialic Load- 1.034 0.964

Apparenl Losses: 0.164 0.093

System Mismatch. 0.000 0.000

N um ber o f Iterations: 3
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Projccl: CESCLoss Study Report(2004-05) ETAP PowcrStation page. ,

Localion: Kolkala, West Bengal “t.O-JC Dale: 09-22-2005

Coniracl: 2004ER26 SN: TATAENERGY

Engineer: Navin Sclh, TERI, New Delhi. Study Case- LF Revision: Base

Filename: GkVRabdmSadan-CTCChowmgeFdr ■ Config.: Normal

6 kV Rabindra Sadan D/S - CTC Chowringhec Feeder (Modified with revised loads (80%) & cable lengths)

Electrical Transient Analyzer Program 

ETAP PowcrStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Swing Generator l.oad Tolal

Number o f Duses: 1 0 12 IJ

XFMR2 XFMR3 Reactor l.inc/Cahle Impedance Tie PD Tolal 
Number of Hranches: 3 0 0 9 0 0 12

Method of Solution: Newton-Raphson Method

MaMinum No. o f Herndon: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Projccl Filename: 6kVRabdmSadan-CTCChowmgcFdr

Output Filename. C:\ETAP 404\PowerStalion\6kVRabdmSadan-CTCChownigeFdr\6kVRS-Ch.lfl





Projccl: CESCLoss Sludy Report(20Q4-05)
t i A r  ro w e ra ifu io n Page: 7

Location: Kolkata, Wesl Bengal 4.0.4C Dale: 09-22-2005

Contract: 2004 ER26 SN: TATAENERGY

Engineer: Navin Selh, TERI* New Delhi, Study Case: LF
Revision: Base

Filename. 6kVRabdmSadan-CTCChowmgeFdr Config.: Normal

6 kV  R ab in d ra  S ad an  D/S * C T C  C h o w rin g h cc  F eed e r (M od ified  w ith  rev ised  lo ad s  (80%) &  ca b le  leng th s)

Bus V o lta g e Generation

L O A D  F L O W  

M otor Load

R E P O R T  

Static Load

'

Load Flow X F M R

ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF %  Tap

* 1 Rabindra Sadan 6.000 100.000 0.0 1.71 1,30 0 0 0 0 2 Chowringhee 1.71 1.30 206 79.5

2 Chowringhee 6.000 99.865 0.0 0 0 0.31 0.27 0.08 0.07 I Rabindra S id an -1.71 • 1.30 206 79.5

Dils6 0.91 0.70 110 79.5

3 Nehni Museum 2 0.41 0.27 47 83.8

3 Nehru Museum 2 6.000 99.758 0.0 0 0 0 0 0 0 4 Nehru Museum 1 0.21 0.14 24 83.6

2 Chowringhee *0.41 •027 47 83.6

Dus3 0.20 0.13 22 83.7 -2.000

4 Nehru Museum 1 6.000 99 757 0.0 0 0 0 0 0 0 3 Nehru Museum 2 -0.21 -0.14 24 83.5

Bus4 0.21 0.14 24 83.5 -2 000

5 Calcutta Club 6.000 99.777 0.0 0 ■ 0 - 0.29 0.14 0.07 0.04 9Gokhale Rd 0.00 ■ fi.00 0 0.0

6 Rabindra Sadan . 0.25 . - 0.22 31 75.1

7 Calcutta Inf.Cenire 0.30 0.31 41 70.2

Bus6 •0.91 -0.70 n o 79.4

6 Rabindra Sadan 6.000 99.697 0.0 0 0 0.20 0.17 0.05 0 04 5 Calcutta Club -0 25 -0.22 31 75 0

7 Calculla Inf.Centre 6000 99.756 0.0 0 0 0 0 0 0 5 Calcutta Club -0.30 -0.31 41 70.2

8 National Film Theatre 0.30 0.31 41 70.2

8 National Film Theatre 6.000 99.623 0.1 0 0 0.24 025 0.06 0.06 7 Calcutta hif.Centre -0.30 -0.31 41 70.0

9Gakhale Rd 6.000 99.777 0.0 0 0 0 0 0 0 5 Calcutta Club

Bus 5 -2.000

Bus3 0.400 99.337 -1 4 0 0 0.16 0.10 0.04 0.02 3 Nehru Museum 2 -0.19 -0.12 331 85.0

Bus-1 0.400 99.115 -1.5 0 0 0.17 0.10 0.04 0.03 4 Nclun Museum 1 ■0.21 -0.13 361 85.0

Bus5 0.400 101. B14 0.0 0 0 0 0 0 0 9Gakhale Rd

Bus <5 6.000 99.B52 0.0 0 0 0 0 0 0 2 ChowTtnghce -0.91 -0.70 110 79.5

5 Calcutta Club 0.91 0,70 110 79.5

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to il)

* Indicates a bus with a load mismatch o f  more tlwn 0.1 MVA
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Projccl; CESCLoss Sludy Repori{2004-05)

Location: Kolkata, West Bengal

Contract: 2004ER26

Engineer: Navin Selli, TERI, New Delhi.

Filename: GkVRabdmSadan-CTCChowmgcFdr

ETAP PoiverStation

4.0.4C

Sludy Case: LF

Page: 10

Dale: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV Rabindra Sadan D/S - CTC Chowringhee Feeder (Modified with revised loads (80%) & cable lengths)

BRANCH LOSSES Summary Report

Vd
C K T /B ra n c h  From -To Bus Flow T a-From  Bus Flow ______Losses________ %  Bus Voltage % Drop

ID MW Mvar MW Mvar kW Kvar From To m Vniag

Cable 1 1.709 1.302 -1.707 -1.302 2.5 0.4 100.0 99.9 0.14

Cable2 0.915 0.698 -0.915 -0.698 0.1 -0.1 99.9 99.9 0.01

CableS 0.409 0.266 ■0.409 ■0.26S 0.5 -2.1 99.9 99.8 0.11

C abM 0213 0.140 -0.213 -0,140 0.0 -0.1 99.8 99.8 0.00

T2 0.196 0.128 -0.194 -0.120 7.9 99.8 99.3 0.42

T3 0.213 0.140 -0.211 -0.131 2.0 9.3 99.8 99. L 0.64

Cable3 0.000 -0.001 0.0 -0.8 99.8 99.8 0.00

Cables 0.246 0.216 '0.246 -0.217 0.3 -0.5 99.8 99.7 0 08

Cablefi 0.303 0.307 -0.303 -0.307 0.1 -0.7 99.8 99.8 0.02

Cable? -0.914 -0.699 0.915 0.698 0.7 -0.7 99.8 99.9 0.07

Cablc7 0.303 0.307 -0.302 ■0.308 0.7 -0.6 99.8 99.6 0.13

T1 99.8 101.8 2.04

S.7 12.1
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Project: CESCLoss Study Reporl(2004-05)

E T A P  P o w erS ta tlo n Page: 13

Local ion: Kolkata, West Bengal 4.0.4C Date: 09-22-2005

Contract: 2004ER26 SN: TATAENERGY

Engineer. Navin Selh, TERI, New Delhi.
Study Case: LF

Revision: Base

Filename: 6kVRabdmSadan-CTCChowmgeFdr Config.: Normal

6 kV Rabindra Sadar D/S - CTC Chowringhee Feeder (Modified wilh revised loads (80%) & cable lengllis)

SUMMARY OF TOTAL GEN ERA TION . LOADING & DEMAND

MW Mvar MVA %  PF

Swing Bus(es): 1.709 1.302 2.149 79,54 Lagging

Generators: 0.000 0.000 0,000 100.00 Lagging

Total Demand: 1.709 1.302 2.149 79 54 Lagging

Total Motor Load: 1.363 1.034 1,710 79.67 Lagging

Total Static Load: 0.338 0.257

Apparent Losses: 0.009 . 0,012

System Mismatch: 0.000 0.000

Number o f  iterations: 3
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page 1

Line Diagram OLVl_____________________
:229

G e n l  
2 5 0 0  kW

13:48:02 Sep 22, 2005 Project File: 6kVRabdrnSadan-CTCChowrngeFdr
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Project: CESC LossSludy Report(2004-05)

Location: Kolkata,West Bengal.

Contract: 2004ER26

Engineer: Navin Seth, TERI, New Delhi

Filename: (SkVRichie-LakeRoadFccder

ETAP PowerSfation

4.0.4C

Study Case: LF

Page: 1

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV Ritchic - Lake Road (N) Feeder (Modified with revised loads (M.load 60%) & cable lengths)

Electrical Transient Analyzer Program 

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: None

Generator Load Tolal

0 37 38

XFMR3 Reactor Line/Cable Impedance Tic PD Total 
Number of Hranches: 15 0 0 24 0 0 39

Swing
Number of flliscs. 1

X FM R 2

Method orSolmion: Newton-Raphson Method

Maximum No. o f  Deration' 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: 6kVRichie-LakeRoadFeeder

Output Filename: C:\ETAP 404\Po\verStation\6kVRichie-LakeRoadFecder\6kVR!lch.lfl





Projccl: CESC LossStudy Report(2004-05)

Location: Kolkata,West Bengal.

Contract: 2004 KK26

Engineer: Navin Selh, TERJ, New Delhi

Filename: CkVRichic-LakcRoadFeeder

ETAP PowerSfallon

4.0.4C

Study Case: LF

Page: 9

Dale: 09-22-2005

SN: . TATAENERGY

Revision: Base

Config.: Normal

6 kV Ritchie - Lake Road (N) Feeder (Modified with revised loads (M.load 60%) &  cable lengths)

R us Voltage Generation M otor Load Static Load Load Flow XFMR
ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PK % Tap

DoverRd(E) 6.000 99.134 0.1 0 0 0 0 0 0 YuleRMI -0.17 -0.11 19 83.8

Dusl4 0.17 0.11 19 83.8 -1.000

DoverRd(HS) 6.000 99.179 0.1 0 0 0.02 0.01 0.01 0.00 Bus4 -0.34 -0.20 38 85.6

YuleRMI 0.30 0.19 34 84.4

Dover Rd.(S) 6.000 99.204 0.1 0 0 0 0 0 0 Bus4 -0.20 -0.13 23 83.6

BllsI3 0.20 0.13 23 83.6 -1.000

LakeRd.(N) 6.000 97.452 0.1 0 0 0 0 0 0 RB.Avji(E)P/T ' -0.93 -0.61 1 10 83.8

Bual9 0.33 0.21 38 84.5

Dus 13 0.30 0.20 36 83.5 -2.000

Busl 8 0.30 0.20 36 83.5 -2.000

Pandiii-a 6.000 98.891 0.1 0 0 0 0 0 0 Bus 6 -2.08 -1.34 241 84.1

BuslO 1.91 1.22 220 84.2

Bus8 0.18 0.11 20 S3.S -2.000

Pandilia(N) 6.000 99.093 0.0 0 0 0 0 0 0 Bus3 -2.24 -1.44 258 84.2

Bus6 2.09 1.34 240 S4.2

Bus5 0.15 0.10 17 83.9 -1.000

Pandilia Rd. 6.000 98.413 0.1 0 0 0 0 0 0 BuslO -1.90 -1.22 220 S4.I

AswDultaRd. 0.16 0 10 IS S4.2

Ras hb« ha ri Avn('W) 1.21 0.77 140 34.3

Rtisll 0.26 O.I7 30 S3.S -3.000

Busl 1 0.26 0.17 30 33.5 -2.000

PumaDas.Rd.T/H 6.000 97.36 J 0.1 0 0 0 0 0 0 Busl9 -0.33 -0.21 33 34.1

Bus22 0.12 0.08 14 8-1.5

Bus20 0.20 0.13 23 83.9 -2.000

PumaDasRd.P/T 6.000 97.343 0.1 0 0 0 0 0 0 Bus21 -0.12 -0 08 14 84.1

Bus23 0.12 O.OS 14 34.1 -2.000

RashbehariA\Ti(E} 6.000 97.829 0,1 0 0 0 0 0 0 RashbehanAvnO-V) -1.10 -0.71 128 84.1

RB.Avn(E)P/T 1.05 0.68 123 84.1

Busl2 0.(H 0 03 5 84.7 -2.000

RashbehariAvn(W) 6.000 98.082- 0.1 0 0 0 0 0 0 RashbehariAvn(E) 1.10 071 I2S 84.2

Pandilia Rd. -1.21 -0.77 1-10 84.2

Bus7 0.11 0.07 12 84-3 -2 000

RB.A\n(E)P/T 6.000 97.696 0.1 0 0 0 0 0 0 Rashb€hariAvn(E) -1.05 -0 68 123 84.0

Lake Rd.(N) 0.94 0.6] 109 84.0

Busl7 0.12 0.07 13 84.2 -1.000

* Ritchie D/S 6.000 100.000 0.0 2.80 1.78 0 0 0 0 Busl 2.80 1.78 319 84.4

YuleRMI 6.000 99.136 0.1 0 0 0 0 0 0 DoverRd(HS) -0.30 0 19 35 84.2

DoverRd(E) 0.17 0.11 19 83.8

Deodar^ST) 0.13 0.08 15 84.7

* Indicates a voltage regulated bus ( voltage controlled or swing type machine connected to it) 

H Indicates a bus with a load mismatch o f moie tlian 0 .1 MVA
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I’rojccl: CESC LossSludy Reporl(2004-05)

Location: Kolkata.WesI Bengal.

Contract: 2004ER26

Engineer: Navin Seth, TERI, New Delhi

I'il cn a nie: 6k VRicliie-LakeRoadFecder

ETAP PowerS (ati on

4.0.4C

Study Case: LF

Page: 8

Date: 09-22-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

6 k V Rilchie - Lake Road (N) Feeder (Modified with revised loads (M.load 60%) & cable lengths)

LOAD FLOW REPORT

Nus Voltage G eneration M otor Load Static Load Load Flow X F M R
ID kV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp %PF % Tap

AswDuttaRd. 6.000 98.384 0.1 0 0 0 0 0 0 Pandiiia Rd -0.16 -0.10 18 83.9

Bus9 0.16 0.10 18 83.9 -2.000

Bus] 6.000 99.489 0 0 0 0 0 0 0 0 Ritchie D/S -2.79 -1.78 319 84.4

Bus2 2.79 1.78 319 84.4

Dus 2 6.000 99.399 0.0 0 0 0 0 0 0 Bu5l ' -2.79 ■1.77 319 84.3

Bus3 2.25 1.44 258 84.2

Bus 4 0.54 033 61 85.0

Bus3 6.000 99.194 0.0 0 0 0 0 0 0 Bus2 -2 24 -1.44 258 84.2

PandiliafN) 2 24 1.44 258 84.2

Bus4 6.000 99.234 0.1 0 0 0 0 0 0 Bus 2 -0 54 -0.33 61 84.9

DoverRd(HS) 0.34 0.20 38 85.6

Dover Rd,(S) 0.20 0.13 23 83.7

BusS 0.400 98.168 -1.1 0 0 0.09 0.06 0.06 0.04 Pandilia(N) -0.15 -0.09 260 850

Bus6 6.000 99.010 0.0 0 0 0 0 0 0 Pandilia(N) -2.09 -1.34 241 84 2

Pandiiia 2.09 1.34 241 84.2

Bus'? 0.400 98.753 ■0.7 0 0 0.06 0.04 0.04 0.03 R a shbe ha ri A vn(\V) -0.11 -0.07 180 85.0

BusS 0.400 98.683 -1.3 0 0 0.11 0.07 0.07 0.04 Pandiiia -0.17 -0.11 301 85.0

Diis^ 0.400 98.359 -1.1 0 0 0.10 0.06 0.06 0.04 AswDulLaRd. -0.16 *0.10 275 85.0

B11510 6.000 98.447 0.1 0 0 0 0 0 0 Pandiiia Rd. 1.90 1.22 220 84. f

Pandiiia -1.90 -1.22 220 84.1

B usll 0.400 97.781 -1.5 0 0 0.32 0.20 0 2 0 0.13 Panditia Rd. -0.26 -0.16 452 85.0

PandiLia Rd. -0.26 -0.16 452 85.0 ,t

Bu$l2 0.400 99.274 -0.2 " 0 0 0.03 0.02 0.02 0.01 RashbehariAvn(E) -0.04 -0.03 75 85.0

011513 0.400 97.671 -1.4 0 0 0.12 0.07 0.08 0.05 Dover Rd (S) -0.20 -0.12 342 85.0

D USl4 0.400 97.982 -1.2 0 0 0.10 0.06 0.07 0.04 DoverRd(E) -0.17 -0.10 291 85.0

Dusl 5 0.400 98.402 -0.9 0 0 0.08 0.05 0.05 0.03 Deodar{ST) -0.13 -0.08 230 85.0

Dlls] 7 0.400 97.196 -0.8 0 0 0.07 0.04 0.04 0.03 RB.Avn(F,)PfT -0.12 -0.07 201 85.0

Bus IB . 0  400 96.693 -1.5 0 0 0.37 0.23 0.23 .0.14 Lake Rd.(N) -0.30 -0.19 529 85.0

Lake Rd.(N) -0.30 -0.19 529 85 0

Ousl9 6,000 97.385 0.1 0 0 0 0 0 0 Lake Rd.(N) -0.33 -0 21 38 84.2

Puma Das Rd.T/H 0.33 0.21 38 84.2

Bus20 0.400 97.303 -1.1 0 0 0.12 0.08 0.08 0.05 Puma Das, Rd.T/H *0.20 -0.12 351 85.0

Bus21 6000 97 350 0 1 0 0 0 0 0 0 Bus22 -0.12 ‘0.08 14 84.2

PumaDasRd.P/T 0.12 0.08 14 84.2

Bui22 6 000 97.358 0.1 0 0 0 0 0 0 P urna Das. Rd-TYH -0.12 -0.08 14 84.4

Bus21 0 1 2 0.08 14 84.4

Bus23 0.400 97.775 -08 0 0 0.07 0.05 0.05 0.03 PumaDasRd.P/T -0.12 -0.08 211 85.0

DeodartST) 6000 99.099 0.1 0 0 0 0 0 0 YuleRMI ‘0.13 -0.09 15 84.1

BuslS 0.13 0.09 15 84 1 -1 000



I'rojecl: CESC LossStudy Reporl(2004-05)

Location: Kolkata.Wesl Bengal.

Coillracl: 2004ER26

Rnyina-r: Navin Selti, TERI, New Delhi

Filename: OkVRiehic-LakcRoadFeeder

ETAP PowerStatlon

4.04C

Study Case: LF

Page: 13

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV Riichic ■ Lake Road (N) Feeder (Modified with revised loads (M.toad 60%) & cable lengths)

BRANCH LOSSES Summary Report

Vd
CK T { Branch Froni-To Uus Flow To-From  Bus Flow lo s s e s %  Bus Voltage %  Drop 

in VinagID MW Mvar MW Mvar kW Kvar From To

Cablel2 -0.161 -0.104 0.161 0.103 0.1 -1.5 98.4 98.4 0.03

T5 0.161 0.104 -0.159 -0.099 1.2 5.4 98.4 98.4 0.02

Cablel -2.739 -1.775 2.804 1.781 14.8 5.9 99.5 100.0 0.51

Cable2 2-789 1.775 -2.786 -1.774 2.8 0.9 99.5 99.4 0.09

Cab fe3 2.248 1.440 -2.243 -1.439 4.8 15 99.4 99.2 0.21

Cables 0.538 0.334 -0.537 -0.334 1.1 -0.3 99.4 99.7 0.16

Cable4 2.2-13 1.439 -2.241 -1.438 2.5 0.6 99.2 99 A 0.10

Cableft 0.338 0.204 -0.338 -0.204 0.2 -0.2 99.2 99.2 0.05

Cable? 0.199 0.130 -0.199 -0.130 0.1 -0.2 99.2 99.2 0 03

T1 -0.15] h 0.093 0.152 0.098 1.0 4.9 98.2 99.1 0.92

Cables -2.087 -1.339 2.089 1.340 1.8 0.5 99 0 99.1 0.03

Cabled 2.087 1.339 -2.084 -1.339 2.7 0 6 99.0 98.9 0.12

12 -0.105 -0.065 0.TO6 0.0fi8 0 5 2.3 98.8 98.1 0.67

T3 -0.175 -0.108 0.176 0.115 1.4 6.5 98.7 98.9 0.21

Cable! 0 1.899 1.222 -1.899 -1.222 0.7 0.1 98.4 984 0.03

Cable 13 -1.899 -1.222 1.908 1.224 8.9 2.0 98.4 98.9 0.44

TO -0261 -0.161 0263 0.173 2.5 11.5 97.8 98.4 0.63

T7 -0.261 -0.161 0.263 ■ 0.173 2.5 1 1.5 97.8 98.4 0.63

T8 -0.044 -0.027 0.044 0.028 0.1 0.4 99.3 97.8 1.45

T9 -0.197 -0.122 0.199 0.130 1.8 8.4 97.7 99.2 1.53

TIO -0.168 -0,104 0.169 0 110 1.3 6.1 98.0 99.1 1.15

T i l -0.133 -0.033 0 134 0,086 0.8 3.8 98.4 99.1 0.70

T I2 -0.116 -0 072 0.116 0.075 0.6 2.9 97.2 97.7 0 50

T I3 -0.301 -0.187 0.304 0.201 3.0 14.0 96.7 97.5 0.76

T14 -0.301 -0.187 0.304 0.201 3.0 J4.0 96 7 97.5 0 76

Cable20 -0.326 -0.209 0.326 0.206 0.2 -2 4 97.4 97.5 0.07

Cable2l 0.326 0.209 -0.325 -0.209 0.1 -0.8 97.4 97.4 0.02

TI5 -0.201 -0.125 0.203 0.132 1.5 7.0 97.3 97.4 0.06

Cablc23 -0.123 -0079 0.123 0.078 0.0 -0.8 97.3 97.4 0.01

Cable24 0.123 0.079 '0.123 -0.079 0.0 -0.2 97.3 97.3 0.00

Cable22 -0.123 -0.078 0.123 0.07* 0.0 -0.2 97.4 97.4 0.00.

T16 -0.122 -0.076 0.123 0.079 0.7 3.2 97.8 97.3 0.43

Cable 18 -0.134 -0.086 0.134 0.084 0.1 -2.3 99.1 99.1 0.04

C ablel? -0.169 -0.110 0.169 0110 0.0 -0.1 99.1 99,1 0.00

Cablel G 0.304 0.193 -0.304 -0.194 0.2 -L.l 99.2 99.1 0.04

Cable! 9 -0.934 -0.608 0.937 0.606 2.6 -1.7 97.5 97.7 0.24

CableM 1.212 0.773 <1.207 -0.774 4.4 ■ 1.0 98.4 98 1 0.33

Cable 11 -1.099 -0.707 1.102 0.706 3.1 -l.l 97 8 98.1 0.25

Cable 15 1.055 0.680 -1.053 -0.681 1.6 -0.7 97.8 97.7 0.13





Projccl: CESC LossSludy Report(2004-05)

Location: Kolkala.Wesl Bengal.

Contract: 2004ER26

Engineer: Navin Seth, TERI, New Delhi

Filename: GkVRichic-LakeRoadFeeder
Study Case: LF

ETAP PowcrStation

4 .0.4C
Page:

Dale:

SN:

16

09-22-2005

TATAENERGY

Revision: Base 

Config.: Normal

6 kV Ritchie - Lake Road (N) Feeder (Modified with revised loads (M.load 60%) & table lengths)

S U M M A R Y  O F  T O T A L  G E N E R A T IO N . L O A D IN G  &  D E M A N D

MW Mvar MVA %  PF

Swing Bus(es): 2.804 1.781 3.322 84.41 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 2.804 1.781 3.322 84.41 Lagging

Tolal Moior Load: 1.668 1.028 1.959 85.14 Lagging

Tolal Static Load: 1.061 0.654

Apparent Losses' 0.074 0.100

System Mismatch: 0.000 0.000

Number o f  lleraiions: 3





One-LineDiagram OLVl
G e n l 
3 5 0 0  kW

2 3 5

page 1 12:06:30 Sep 22, 2005 Project File: 6kVRichie-LakeRoadFeeder
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Projccl: CESC LossSludy Report(2004-05)

Localion: Kolkala, West Bengal

Con I rat I: 2004ER26

Engineer: Navin Seth.TERI, New Delhi

Filename: 6kVHareSt-ShippingCorporalion

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: 1

Date: 09-22-2005

SN: TATAENERGY 

Revision: Base

Config.: Normal

6 kV Hare Slreel D/S - Shipping Corporation of India Feeder (Modified wilh revised loads(M.load 80%) & cable lengths)

Electrical Transient Analyzer Program  

ETAP PowerStation 

Load Flow Analysis

Loading Category: Design 

Load Diversity Factor: . None

Number o f ISuscs:
Swing

1

Generator

0

Load

15

Tolal

16

Number of Branches:
XFMR2 XFMR3 Rcactor Line/Cable Impedance Tie PD Tolal 

3 0 0 13 0 0 16

Melhod of Solution: 

Maximum No. of iteration: 

Precision of Solution:

Newton-Raphson Melhod

99

0.000100

System Frequency: 50.00

Unit System: Metric

Project Filename: 6kVHareSt-ShippingCorporalion

Outpul Filename: C:\ETAP 404\PowerSlation\6kVHareSt-ShippingCorporation\6kVHareS.lfl
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Project: CESC LossSludy Reporl(2004-05)

Loca I ion: Kolkata, West Bengal

Conlracl: 2004ER26

Engineer: Navin Selh.TERI, New Delhi

Filename: 6kVHareSt-ShippingCorporalion

ETAP PowerStation

4.0.4C

Study Case: LF

Page; 7

Date: 09-22-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6 kV Hare Street D/S - Shipping Corporalion o f  India Feeder (Modified with revised loads(M.load 80%) &  cable lengths)

LOAD FLOW  REPORT

B u s V o lta g e G e n e ra t io n M o to r  L o a d S ta t ic  L o a d L o a d  F lo w X F M R

JD IcV %Mag. Aug. MW Mvar MW Mvar MW Mvar ID MW Mvar Atltp %PF % Tap

* 1 Han; Su 6.000 100.000 0.0 2.01 1.56 0 0 0 0 Bust 2.01 1.56 244 79.0

2 ShippCorp. 6.000 99.748 0.0 0 0 0.39 0.45 0.10 0.11 Busl -2.00 -L56 244 78,9

3 Bichar Bhavan 1.52 0.99 175 83.7

3 Bichar Bhavan 6.000 99.581 0.0 0 0 0 0 0 0 2 ShippCorp. -1.52 -0.99 175 83.7

Bus2 1.52 0.99 175 83.7

4 Sliaw Walace 6.000 99.296 0.1 0 0 0.18 0.11 0.04 0.03 Bus2 -1.51 -0.99 175 83.6

Bus3 1.29 0.85 149 83.4

5 CPWD 6.000 99.153 0.1 0 0 0 0 0 0 Bus3 -1.29 -0.85 150 83.3

6 McLeod 1.29 0.85 150 83.3

6 McLeod 6000 98.858 0.1 0 0 0.25 0.22 0.06 0.05 5 CPWD -1.28 -0.85 E50 83.2

Bus4 0.97 0.58 109 85.9

7 P&T Dept 6.000 98.580 0.2 0 0 0.17 0.07 0.04 0.02 Bus4 -0.97 -0.58 109 85.8

BusS 0.75 0.49 88 83.6

8 Hare ST D/T 6.000 98.4J4 0.2 0 0 0 0 0 0 BusS -0.75 -0.49 8S 83.6

9G arslinPlace 0.62 0.4 E 72 83.4

Bus6 0.14 0.09 15 84.4 -2.000

9 G a tlin  Place 6.000 98.344 0 2 0 0 0 0 0 0 8 Hare ST D/T -0.62 -0.41 72 83.4

Bus? 0.31 0 2 0 36 83.4 -4 000

B lls 7 0.31 0.20 36 83.4 -4.000

Busl 6.000 99.800 0.0 0 0 0 0 0 0 1 Hare St. •2.01 *1.56 244 79.0

2 ShippCorp. 2.01 1.56 244 79.0

Hlls2 6.000 99.380 0.1 0 0 0 0 0 0 3 Bichar Bhavan *1.51 *0.99 175 83.6

4 Shaw W a lace 1.51 0.99 175 83.6

Bus3 6.000 99.225 0.1 0 0 0 0 0 0 4 Shaw Walace -1.29 -0.85 149 83.3

5 CPWD 1.29 0.85 149 83.3

Bus4 6 000 98.638 0.2 0 0 0 0 0 0 6 McLeod -0.97 -0.58 109 85.8

7 P&T Dept 0.97 0.58 109 85.8

BusS 6.000 98.455 0 2 0 0 0 0 0 0 7 P&T Dept -0.75 -0.49 88 83.6

8 Hare ST D/T 0.75 0.49 88 83.6

Dus6 0.400 99.401 -0.4 0 0 0.11 0 07 0.03 0.02 8 Hare ST D/T -0.13 -0.08 230 85.0

Bus? 0.400 99.393 -L5 0 0 0.49 0.30 0.12 0.07 9 Garstin Place -0.31 -0.19 521 85.0

9 Gars tin Place *0.31 -0.19 521 85.0

* Indicates a voltage regulated bus ( volrage controlled or swing type machine connected (o i0 

ti lndicarcs a bus with a load mismatch o f more than 0.1 MVA





Project: CESC LossStudy Report(2004-05)

Location: Kolkata, West Bengal

Conlracl: 2004ER26

Engineer: Navin Seth.TERI, New Delhi

Filename: 6WHareSl-ShippingCorporalion

ETAP PowerStation

4 .0 .4 C

Study Case: LF

. 2 3 3
Page: 10

Dale: 09-22-2005

SN: TATAENERGY 

Revision: Base

Conllg.: Normal

6 kV Hare Street D/S - Shipping Corporation o f India Feeder (Modified with revised loads(M.load 80%) & cable lengths)

BRANCH LOSSES Summary Report

C K T /B ran ch From-To Bus Flow To-Froni Bus Flow Losses %  Bus Voliagc
Vd 

% Drop 
in VmagID MW Mvar MW Mvar kW Kvar From To

Cable! 2.010 1.559 -2.005 -1.558 4.7 1.1 100.0 99.8 0.20
Cable2 -2.004 -1.558 2.005 1.558 1.1 0.3 99.7 99.8 0.05
Cable3 1.520 0.992 -1.517 -0.992 2.8 0.0 99.7 99.6 0.17
Cable4 1.517 0.992 ■1.514 -0.992 3.3 0.0 99.6 99.4 0 20
Cable5 -1.513 -0.992 1.514 0.992 1.3 o.o 99.3 99.4 0.08
Cable6 1-290 0.854 -1.289 -0.854 1.0 -0.2 99.3 99.2 0.07
Cable7 -1.288 *0.855 1.289 0.854 1.0 -0.2 99.2 99.2 0.07
CablcB 1.288 0.855 -1.283 *0.854 4.9 0.4 99.2 98.9 0 2 9
Cabled 0.969 0.578 -0.967 -0.578 2.6 0.0 98.9 98.6 0.22
Cable 10 -0.966 -0.578 0.967 0.578 0.6 -0.3 98.6 98.6 0.06
Cablel 1 0.754. 0.494 -0.753 -0.494 1.2 -0.1 98.6 98.5 0.12
C a b le d ‘0.753 ■0.495 0.753 0.494 0.4 -0.3 98.4 98.5 0.04
Cable 13 0.618 0.409 -0.617 -0.409 0.6 0.1 98.4 98.3 0.07
Tl 0.135 0.086 -0.135 -0.084 0.4 2.4 98.4 99.4 0.99
T2 0309 0.205 -0.305 -0.189 3.3 15 3 98.3 99.4 1.05
T3 0.309 0-205 -0.305 -0.189 3.3 ■ 5.3 98.3 99.4 1.05





ETAP PowerStation p n
Project: CESC LossSludy Report(2004-05) PaBe- 1J

Location: Kolkata, West Bengal 4.0.4C Dale: 09-22-2005

Contract: 2004ER26 SN; TATAENERGY

Engineer: Navin Selh,TER], New Delhi Sludy Case' LF Revision: Base

I'ilenaine: CkVllarcSt-SliippingCorporalion Config.: Normal

6 kV Hare Slreel D/S - Shipping Corporation of India Feeder (Modified wilh revised loads(M.load 80%) & cable lengths)

SUMMARY O F TOTAL GENERATION . LOADING & DEMAND

MW Mvar MVA %  PF

Swing Bus(es): 2.010 1.559 2.544 79.01 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 2.010 1.559 2.544 79.01 Lagging

Tolal Molor Load- 1.586 1.224 2.004 79.18 Lagging

Total Slatie Load: 0.391 0.302

Apparent Losses: 0.033 0.034

System Mismatch: 0.000 0.000

N um beroflleralions: 2



L j

I



One

page 1

Jliine Diagram OLV1

G e n l 
2 5 0 0  kW 

©  2010
1 H a re  S t .

+2010 
j  1559

2  S h ip p C o r p .

2 0 0 4
| j l 5 5 8

+484
j5 6 6

+1520
j9 9 2

7 4 5  kVA 

3 B i c h a r  B h a v a n
5 - 9 T 5

+1517 
j  992

K ''

240

9 G a r s t l n  P l a c e

4 Shaw  W a la c e

1513
* j9 9 2

+223
v j l 3 S

+1290 
j  854

8 H a r e  ST D /T

B us 6

263 kVA

5 CPrfD

6 M cLeod

128 8  
i j 8 5 5  9 4 9

[ +1288 
j8 5 5

.931-
W

+969
jS 7 8

+314
j  277

4 2 0  kVA

-----“ -------1 754 966

D e p t
* j4 9 4 | j 5 7 8

j8 4

2 29 kVA

159 kVA

12:18:26 Sep 22, 2005 Project File: SkVHareSt-ShippingCorporation
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Projccl: CESC Loss Study Report

Location: Kolkola, Wes! Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: GkvAgarpara-Populartron&Steel

ETAP PowerStation

4.0.4C

Sludy Case: LF

Page: I

Dale: 08-05-2005

SN: TATAENERGY

Revision: Base

Con fig.: Normal

Revised with increased length

E le c tr ic a l T ra n s ie n t  A n a ly z e r P ro g ra m  

E T A P  P o w e rS ta tio n

Load Flow Analysis

Loading Category: Design 

Load Diversity Faclor: None

Swing Generaior Tolal
Number oriiuscs: 1 0  7 8

. XFMR2 XFM Rj Reactor Line/Cable Impedance Tie I’D Tolal
Number of ISranches: 0 0 0 7 0 0 7

Method of Solution: Newion-Raphson Method

Maximum No. o f Deration: 99

Precision o f Solution: 0.000100

System Frequency: 50.00

Unit System: Melric

Project Filename: 6kvAgarpara-Popularlron&Steel

Ouipui Filename: C:\ETAP404\PowerSlation\6kvAgarpara-Popularlron&SteeI\6kvAGARP.IfI
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Project: CESC Loss Study Report

Localion: Kolkola, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla 

Filename: 6kvAgarpara-PopularIron&Steel

ETAP PowerS (ation

4.0.4C

Study Case: LF

Page: 6

Date: 08-05-2005

SN: TATAENERGY

Revision: Base

Config.: Normal

6kV Agarpara - Popular Iron &Stecl

LOAD FLOW  REPORT

Bus Voltaec G eneration M otor Load Static Load Load Flow Xi’MK
ID kV ftM ag. Ang. MW Mvar MW Mvar MW Mvar ID MW Mvar Amp *>tiPF % Tap

3 WAY L/C 0.000 97.996 0.0 0 0 0 0 0 0 Agarpara -0.20 -0.12 22 86.6

BusS 0.20 0.12 22 86.6

4 Til Ltd. 6.000 97.855 0.0 0 0 0 0 0 0 QusB -0.20 -0.12 22 86 0

BuslO 0.20 0.12 22 86 0

5PI& S 6.000 97,555 0.1 0 0 0 0 ' 0 0 BuslO -0.20 ■0.12 22 85.5

7 IMI 0.06 0.03 6 85.6

6 0C M 0.14 0.09 16 85.5

6 0C M 6.000 97.359 0.1 0 0 0.14 0.09 0 0 5PI& S -0.14 -0.09 16 85.0

7 LMI 6.000 97.515 0.1 0 0 0.06 0.03 0 0 5PI& S -0.06 -0.03 6 85.0

'f Agarpara 6.000 98.000 0 0 0 2 0 0.12 0 0 0 0 3 WAY L/C 0.20 0.12 22 86.6

QusB . ■ - ’ 6.000 97.994 0 0 0 0 0 0 0 0 3 WAY L/C -0.20 -0.12 22 86.6 .

4 Til Lid. 0.20 0.12 22 86.6

BuslO 6.000 97.751 0.0 0 0 0 0 0 0 4 Til Ud. -0.20 -0.12 22 85.8

5PI&S 0 2 0 0 12 22 85.8

* indicates a vollnge je gulaled bus ( voltage controlled or swing l\ imchine connected [o il) ■ 

Indicates a bus with a load mismatch of more than 0.1 MVA
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Projccl: CESC Loss Study Report

Location: Kolkota, West Bengal

Contract: 2004ER26

Engineer M.S.Bhalla

File name: 6kv Agarpara-Popu larlron&Steel

ETAP PovvcrSlation

4.0.4C

Sludy Case: LF

Page:

Dale:

SN:

08-05-2005

TATAENERGY

Revision: Base 

Config.: Normal

6kV Agarpara - Popular Iron &Sleel

BRANCH LOSSES Summary Heuorl

C K T /B ra n c h From*To Bus Flow To*From Bus Flow L o sses % Bus Voltage
Vd 

%  Drop 
it] VmagID MW Mvar MW Mvar kW Kvar From To

Cablel -0.200 -0.115 0.200 0.115 0.0 -0.1 98.0 98.0 0.00

Cable2 0.200 0.115 -0.200 -0.115 0.0 ■0.1 98.0 98.0 0.00

Cable3 -0.199 -0 11 ft 0.200 0.115 0.3 -2 8 97.9 98.0 0.14

Cable.-] 0.199 0.118 -0.199 -0.119 0.3 -0.8 97.9 97.8 0.10

CabFc5 -0.198 -0.120 0.199 0.119 0.5 ■1.2 97.6 97.8 0.20

CableV 0,055 0.033 -0.055 -0.034 0.0 -0.9 97.6 97.5 0.04

CableS 0.143 0.087 -0.143 -0.088 0.4 -1.7 97.6 97.4 0.20

1.5 -7.4
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Projccl: CESC Loss Study Report

Location: Kolkota, West Bengal

Contract: 2004ER26

Engineer: M.S.Bhalla

Filename: 6kvAgarpara-PopularIron&Steel

ETAP PowerStation

4.0.4C

Study Case: LF

Page:

Dale:

SN:

12

08-24-2005

TATAENERGY

Revision: Base 

Config.: Normal

Revised with increased length

S U M M A R Y O F  T O T A L  G E N E R A T IO N . L O A D IN G & D E M A N D

MW M var MVA %  PF

Swing Busfes): 0.163 0.157 0.226 71.95 Lagging

Generators: 0.000 0.000 0.000 100.00 Lagging

Tolal Demand: 0.163 0.157 0.226 71.95 Lagging

Tolal Motor Li vid 0.130 0.133 0.186 70.00 Lagging

Total Static Load: 0.031 0.032

Apparent Losses: 0.001 -0.007

System Mismatch: 0.000 0.000

N um ber o f Iterations: 3





One-Line Diagram 6 kV Agarpara

page 1

Genl 
200 kW

11:09:36 Aug 05, 2005 Project File: 6kvAgarpara-PopularIron&Steel





Exhibit 4:

LT Distribution system
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Cal cul at i on ot  LT Di stri but i on Loss I I I I I ~  l ~ I I I I I  I I I

Mali Road (N) t/h

Service load details

From Section To Section

lmpedence(2=
ohm/KM/Phss

e) Lenqth (Meters) Phase Currents (A) Phase Lossesi'W) Neutral Loss (W) Total Power Loss (W)
[R IY IB IN LR LY LB LN LTOT

SVC1 0,607 26 45 10 9 6 1.7333 1.6068 1 3015 1.0284 0.0966 4.033
SVC2 0.607 12.65 12 9 7 4.3602 1.1066 0.6225 0.3766 0.2922 2,398
SVC3 0.607 5.75 12 6 8 4.0014 0 5030 02236 0.2236 0.1119 1.062
SVC4 0,607 59.6 10 7 6 3.6066 3.6326 1.7801 1.3078 0.9451 7.666
SVC5 0.265 71.3 2 0.9999 00203 0,0814 0.0203 0.0407 0.163
SVC6 4.029 6.9 0 4 0 4.0000 0.0000 0.4448 0.0000 0.689S 1.334
SVC7 2,551 11.5 15 10.5 9 5.4100 6.6010 3 2345 2.3764 1.7173 13.929
SVC8 1.636 8.05 5 6 4 1.7321 0 3292 0.4740 0.2107 0.0790 1.093
SVC9 4.029 16.1 1 0.0002 0.0649 0.0649 0.0649 0.0000 0.195

SVC 10 4,029 13.6 1-5 0.4999 0 0556 0.1251 0.0556 0.0276 0.264
0 67 58 45 0 0000 0.0000 0.0000 0,0000 0.000

Sectlonwls& load details 0 0.0000 0.0000 0.0000 0.0000 0.000
0 0 0000 0.0000 0.0000 0.0000 0000

TRF F1 0.113 28,7S 67 5B 45 19.1646 • 14 6218 10,9574 6.5960 2.3927 34.568
A.C P.B591 SVC3 0.607 5.75 22 15 14 7.5523 1.6907 0.7659 0 6646 0,3965 3.560

SVC3 SVC4 0.607 59.8 10 7 6 3 6066 3.6326 1.7601 1 3078 0.9451 7.666
A.C.P.B591 SVC1 0.607 26.45 22 16 15 6.0654 7.7770 5,2061 3.6154 1.1901 17.789

SVC1 SVC2 0.607 1265 12 9 7 4.3602 1.1066 0.6225 0.3766 0-2922 2.396
0 0.0000 0.0000 0.0000 0.0000 0.000

F*1 A East Mall Rd. O/T ACPB591 0.265 51,75 44 33 29 13.4588 28.5950 16.0647 12.4217 5.3509 32.452
0 0.0000 0.0000 0.0000 o.oooo 0.000

ACPB590
F-1 a  East Mall 

Rd, O/T 0.285 132.25 44 33 29 13,4568 73.0762 41.1054 31.7444 13.6746 159.600
0 0.0000 0.0000 0.0000 0.0000 0.000

F 1 SVC5 0.265 71.3 1 2 1 0.9999 00203 0.0814 0.0203 0.0407 0.163
ACPBS90 P i 0.265 126 5 66 56 44 19 0663 1575727 113.2248 69.6990 26 3050 366.701

0 0.0000 0.0000 0.0000 0.0000 0.000
ACPB5S0 LP.5/4 0285 49.45 22 23 15 7.5515 6.8310 7.4662 3.1756 1.6097 19032

0 0.0000 0.0000 0.0000 0.0000 0.000
LP.&4 LP.5/5 0.955 34.5 7 6 5 6 2.1794 1.6148 2.3809 1.1664 0.3131 5.495
LP.5/5 L.P.S/6 0.955 40 25 2 25 2 0.4996 0.1538 0.2403 0.1538 C.0192 0.667
L.P.5/6 L.P.5/7 0.955 40,25 1 1 I 0,0062 0.0364 0.0384 0.0384 0.0000 0.115
L.P.5/7 LP.5/3 0.955 40.25 1 1 1 0.0002 0,0384 0.0384 0.0364 0.0000 0.115

296.4697 200.0126 131.2583 56*7317 712.409

Total loss fW] 712.409
Phase loss CkW) 0.628

- Neutral loss (kW) 0.057
Totar lossfKW) 0.712

Av. current 56.667
Av.ioad few) 31.407

% loss 2.268
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Calculation of LT Distribution Loss
i

CL Missir Road (E) T/H

Service load details

From Section
To

Section pedence(Z=ohm/KM/Phai Length (metere) Phase Currents (A) Phase Losses W) Neutral Loss (W) Power Loss (W)
IR IY IB IN LR LY LB LN LTOT

SI 0.1768 56.35 94 85 96 10.155 88.041 71.989 73.71 2.055 240.795
S2 0.1758 48,3 330 339 345 13.023 930.060 981.483 1016.53 2.897 2930.973

52.1 0.2854 9 330 339 340 9.482 279.721 295.136 296.93 0.462 872.299
Section wise load details '

T/H FPB(UI) 0.1133 13.8 440 435 450 13.215 302.691 295.851 316.61 0.546 915.693
1600.513 1644.509 1708.78 5.960 4959.760

Total loss(VV) 4959.760
■ Total lossfkW) .4.960

Total phase lossfkW) ■ 4.954
Neutral lossfkW) 0.006

.. . Av. Current (A) ... ■ 441.667 ■
244,789

.% losses ; 2.026
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Calculation of LT Distribution Loss ■ 1 i
SN Temple Road P/T

Service load details

From Section To Section

lmpedence(
Z=ohm/KM/

Phase) Length(Meters) Length (Meters) Phase Currents (A) Phase Losses(W) Neutral Loss(W) Power Losses (W)
IR IY IB IN LR LY LB LN LTOT

S38 0.607 22 25.3 16 10 20 8.719 3.935 1.537 6.148 2.337 13.956
S37 1.640 15 17.25 7 5 5 2.001 1.386 0.707 0.707 0.227 3.027
S36 0.607 22 25.3 10 5 10 5.001 1.537 0.384 1.537 0.769 4.227
S35 1.640 8 9.2 0 0 5 5.000 0.000 0.000 0.377 0.754 1.132
S34 1.640 9 10.35 5 0 0 5.000 0.424 0.000 0.000 0.849 1.273
S33 1.640 4 4.6 0 3 0 3.000 0.000 0.068 0.000 0.136 0.204
S32 1.640 10 11.5 5 0 0 5.000 0.472 0.000 0.000 0.943 1.415
S31 0.607 14 16.1 15 5 10 8.661 2.201 0.245 0.978 1.468 4.891
S 30 1.640 8 9.2 10 10 15 4.999 1.509 1.509 3.395 0.754 7.167
S29 1.640 13 14.95 10 15 10 4.999 2.452 5.517 2.452 1.226 11.646
S28 1.640 13 14.95 5 5 5 0.613 0.613 0.613 0.000 1.839
S27 1.640 8 9.2 20 20 15 5.002 6.036 6.036 3.395 0.755 16.221
S26 1.640 13 14.95 10 3 15 10.441 2.452 0.221 5.51? 5.346 13.535
S25 1.640 4 4.6 0 0 5 5.000 0.000 0.000 0.189 0.377 0.566
S24 1.640 6 6.9 12 0 0 12.000 1.630 0.000 0.000 3.259 4.889
■S23 1.640 7 8.05 2 2 5 3.000 0.053 0.053 0.330 0.238 0.673
S22 1.640 5 5.75 5 14 10 7.808 0.236 1.848 0.943 1.150 4.177
S21 1.640 7 8.05 10 20 15 8.658 1.320 5.281 2.97 1.979 11.551
S20 1.640 24 27.6 5 10 2 7.000 1.132 4.527 0.18i 4.436 10.276
S19 1.640 12 - 13.8 5 10 5 5.000 0.566 2.263 0.566 1.131 4.526
S18 1.640 25 28.75 20 10 5 13.230 18.861 4.715 1.179 16.507 41.262
S17 1.640 13 14.95 0 0 3 3.000 0.000 0.000 0.221 0.441 0.662
S16 1.640 4 4.6 5 0 12 0.189 0.000 1.086 0.000 1.275
S15 1.640 12 13.8 15 3 6 10.817 5.093 0.204 0.815 5.297 11.408
S14 1.640 6 6.9 0 2 0 2.000 0.000 0.045 0.000 0.091 0.136
S13 1.640 10 11.5 20 10 8 11.137 7.544 1.886 1.207 4.679 15.317
S12 1.640 7 8.05 15 25 20 8.657 2.971 8.252 5.281 1.979 18.482
S11 1.640 21 24.15 5 8 2 5.196 0.990 2.535 0.158 2.139 5.823
S10 1.640 -7 ------ 8.05 5 5 7.001 1.901- 0,330— 0.33d 1.294 3.856_____
S9 1.640 11 12.65 5 1 10 7.811 0.519 0.021 2.075 2.531 5.146

• S8 0.607 11 12.65 10 11 10 0.999 0.768 0.930 0.768 0.015 2.482
S7 ' 1.640 19 21.85 3 5 3 2.000 0.323 0.896 0.323 0.287 ' 1.828
S6 1.640 10 11.5 5 5 5 0.472 0.472 0.472 0.000 1.415
S5 0.285 70 80.5 25 15 20 8.663 14.360 5.170 9.190 3.449 32.168
S4 0.607 10 11.5 10 15 15 4.997 0.699 1.572 1.57$ 0.349 4.191
S3 0.285 28 32.2 10 15 5 8.661 0.919 2.068 0.230 1.379 4.595
S2 0.607 39 44.85 10 10 5 5.001 2.725 2.725 0.681 . 1.363 7.493
S1 1.640 12 13.8 10 5 5 5.001 2.263 0.566 0.566 1.132 4.527

HMC Kiosk 1.640 6 - 6.9 5 5 5 0.283 0.283 0.283 0.000 0.849
Section wise load details 0 0.000 0.000 0.000 0.000 0.000

S35 S34 0.285 20 23 0 0 5 0.000 0.000 0.164 0.000 0.164
S34 S33 0.285 15 17.25 5 0 5 0.123 0.000 0.123 0.000 0.246
S33 S32 0.285 10 11.5 5 3 5 2.000 0.082 0.030 0.082 0.026 0.220
S32 S31 0.285 9 10.35 10 3 5 6.246 0.295 0.027 0.074 0.230 0.626
S31 S30 0.285 10 11.5 25 8 15 14.801 2.051 0.210 0.73S 1.438 4.438
S30 S29 0.285 14 16.1 35 18 30 15.136 5.629 1.489 4.136 2.106 13.359
S29 S28 0.285 12 13.8 45 33 40 10.446 7.976 4.289 6.302 0.860 19.427
S26 S25 0.285 18 20.7 10 3 15 10.441 0.591 0.053 1.329 1.288 3.261
S25 S24 0.285 18 20.7 10 3 20 14.799 0.591 0.053 2.363 2.588 5.595
S24 S23 0.285 18 20.7 22 3 20 18.085 2.860 0.053 2.363 3.865 9.141
S23 S22 0.285 18 20.7 24 5 25 19.521 3.403 0.148 3.693 4.503 11.746
S22 S27 0.285 18 20.7 29 19 35 14.001 4.969 2.133 7.237 2.316 16.655
769 ACPB 0.285 95 109.25 74 52 75 170.750 84.315 175.396 0.000 430.460
769 S5 0.285 70 80.5 25 15 20 8.663 14.360 5.170 9.190 3.449 32.168



S16 S17 0.285 3 3.45 5 0 12 0.025 0.000 0.142 0.000 0.166
S17 S15 0.285 5 5.75 5 0 15 0.041 0.000 0.369 0.000 0.410
S15 S18 0.285 15 17.25 20 3 21 17.523 1.969 0.044 2.171 3.024 7.208
S18 S14 0.285 4 4.6 40 13 26 23.391 2.101 0.222 0.888 1.437 4.647
S14 S19 0.285 10 11.5 40 15 26 21.706 5.252 0.739 2.219 3.093 11.302
S19 S13 0.285 3 3.45 45 25 31 17.781 1.994 0.615 0.946 0.623 4.178
S13 S20 0.285 12 13.8 65 35 39 28.220 16.641 4.825 5.991 6.273 33.730
S20 S21 0.285 15 17.25 70 45 41 27.229 24.125 9.970 8.276 7.300 49.671
S21 769 0.285 5 5.75 80 65 56 21.010 10.503 6.934 5.147 1.449 24.032
769 HMC kiosk 1.640 6 6.9 5 5 5 0.283 0.283 0.283 0.000 0.849
S4 D/ENTRY 0.607 10 11.5 10 15 15 4.997 0.699 1.572 1.572 0.349 4.191
S3 D/ENTRY 0.607 10 11.5 10 15 5 8.661 0.699 1.572 0.175 1.048 3.493

D/ENTRY 769 0.285 28 32.2 20 30 20 9.998 3.676 8.271 3.676 1.837 17.461
S2 769 0.607 28 32.2 .10 10 5 5.001 1.956 1.956 0.489 0.978 5.380
S12 S10 0.607 12 13.8 15 25 20 8.657 1.886 5.240 3.353 1.257 11.736
S10 S11 0.607 5 5.75 27 30 25 4.359 2.546 3.144 2.183 0.133 8.006
S11 S7 0.607 20 23 32 38 27 9.540 14.308 20.176 10.186 2.543 47.213
S7 S8 0.607 8 9.2 35 43 30 11.358 6.846 10.334 5.030 1.442 23.652
S8 S9 0.607 5 5.75 45 54 40 12.288 7.074 10.186 5.589 1.055 23.903
S9 769 0.607 20 23 55 55 50 5.005 42.266 42.266 34.931 0.700 120.164
S37 S6 0.177 25 28.75 7 5 5 2.001 0.249 0.127 0.127 0.041 0.544
S6 S38 0.177 12 13.8 12 10 10 2.002 0.351 0.244 0.244 0.020 0.859

S38 F1A 0.177 13 14.95 28 20 30 9.167 2.072 1.057 2.379 0.444 5.953
F1A F1 0.113 16 18.4 28 20 30 9.167 1.634 0.834 1.876 0.350 4.695
F1 S1 1.640 12 13.8 10 5 5 5.001 2.263 0.566 0.566 1.132 4.527
F1 549 0.177 32 36.8 300 280 280 20.048. 585.634 510.153 510.153 5.231 1611.170
549 S36 0.177 30 34.5 300 280 280 20.048 549.032 478,268. 478.268 4.904 1510.472
S36 769 0.177 95 109.25 290 275 270 18.073 16?4.627 1460.908 1408.267 12.620 4506.422
F1 U6 0.113 16 18.4 340 310 305 32.839 240.985 200.335 193.924 4.496 639.741

3454.248 2942.285 2959.346 157.510 9513.389

Total Power Loss(W) 9514.238
Total Phase Loss (kW) 8.135
Total Neutal Loss (kW) 0.136
Total Power Loss(kW) ; 8.271 - -
Av. Current (A) 318.33-------------- -- ■ —---- ------------ ftvrtoad (kW) . 1937873—- -
% losses 4.266
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Calculation of LT Distribution Loss
JN Mukherfee Rd. O/T

Service load 
details

From Section To Section

lmpedence(Z=
ohm/KM/Phas

e)
Length 

(meters) Phase current (A) Phase LossfW)
Neutral
loss(W)

Power Loss 
(KW)

IR IY IB IN LR LY LB LN LTOT
S4 0.607 9.2 194 185 173 18.274 210.346 191.282 167.2718 3.733 572.63
S3 0.177 26.45 36 45 57 18.241 6.061 9.471 15.19538 3.113 33.84
S2 0.285 5.75 11 9 10 1.733 0.199 0.133 0.164113 0.010 0.51
S1 0.607 4.6 0 1 0 1.000 0.000 0.003 0 0.006 0.01

Section wise load 
details

S4 902 0.607 9.2 194 185 173 18.274 210.346 191.282 167.2718 3.733 572.63
902 S3 0.177 26.45 36 45 57 18.241 6.061 9.471 15.19538 3.113 33.84
902 111 0.113 43.7 230 .230 230 261.910 261.910 261.9099 0.000 785.73
U2 S2(VIA SI) 0.285 120.75 11 10 10 1.002 4.170 3.446 3.446371 0.069 11.13

O/T U6 0.113 11.5 245 242 242 78.207 76.303 76.30332 0.000 230.61
777.2998 743.3008 706.758 13.775 2241.13

Total loss (W) 2241.13 i
Total loss(kW)

Phase loss (kW 2.23'; '<■■].:!, V:.
Neutral lossfkW 0.01
Av. Current (A) 243 : ■ ■
Av.load (kW) 131.313

% loss 1.707
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Calculation o f LTDJslribuUon Loss
Jessore Rd-

254
Service load details

From Sectlor To SecUor
lmpedence(Z=<
hm/KM/Phese

Length 
(meters;

Phase Currents 
(A)

Phase
Losses(W;

Neutral toss 
(W]

Power Loss 
(W)

IR 1Y IB IN LR L.Y LB LN LTOT
SVC1 0.285 18.4 7 e 0 1./32 0.257 0.336 0.189 0.032 0814

SVC-1A 0.607 9.2 8 12 9 3.604 0.358 0.805 0.453 0.145 1-760
$VC2 0.285 29.9 12 18 16 5.289 1.229 2.765 2.185 0.477 6.656

SVC-2A 0.607 9.2 16 32 29 12.782 1.811 5.723 4.700 1.621 14.055
s v c e 1.640 71.3 1 2 1 1.000 0.117 0.468 0.117 0.234 0.935

SVC 3 1.640 13.8 5 0 0 5.000 0.566 0.000 0.000 1.132 1.698
SVC 4 2.551 32.2 10 8 10 1.000 8.215 5.257 8.215 0.164 21.651
SVC7 1.640 6.9 1 1 1 0.011 0.011 0.011 0.000 0.034
SVC 5 1.640 4.6 3 2 3 1.000 0.068 0.030 0.050 0.015 0.181

SVC 9 4.029 11.5 0 6 0 6.666 0.000 1.668 0.000 1436 5.004
SVC 10 4.029 10-35 5 0 0 5.000 1.042 0.000 0.000 2.085 3.127
SVC 11 4.029 13.8 0 0 8 8.000 0.000 0.000 3.556 7.110 10.675
SVC 12 4.629 13.8 0 2 0 2.000 0.660 0.222 0*000 0.445 0.667
SVC 42 1.640 18.4 1 2 2 0.030 0.121 0.121 0.000 0.272
SVC 43 ' '^4.029 23 1 0 0 1.000 0.093 0.000 0.000 0.185 6.2?6

SVC6 4.029 34.5 6 0 0 8.000 8.895 0.000 0.000 17.791 26.666
SVC 13 4,029 28.75 0 0 4 4.000 0.000 o.ooo 1.B53 3.706 5,560
SVC 14 4.029 25.3 0 3 0 3.000 0.000 6.317 6.660 1.635 2.752
SVC 15 1.640 25.3 2 2 3 3.000 0.168 6.166 0.373 0.747 1.452
SVC 16 2.5S1 12.65 & 2 4 0.290 6.123 0.516 0.000 0.936
SVC 17 4.029 12.65 6 6 4 4.000 0.000 0.000 0.015 1.631 2.446
SVC 18 4.029 16.1 6 6 9.000 0.000 0.584 6.666 1.160 1.751
SVC 44 4.029 10.35 0 3 0 3.000 0.000 0.375 0.000 0.751 1.126
SVC 45 4.029 12.65 3 0 0 3.000 0.459 0.000 0.000 0.917 1.376
SVC 46 4.029 11.5 3 0 0 3.000 0.417 0.000 0.000 • 0.834 1.251
SVC 47 2.551 21 ,B5 3 0 0 3.066 0.502 0.000 0.000 1.003 1.505
SVC 46 4.029 13.8 0 6 0 6.000 0.00Q 2.001 0,000 4.003 6.004
SVC49 4.029 17.25 0 0 8 8.000 6.660 0.000 4.448 8.695 13.343
SVC 50 2.551 6.2 4 5 6 1.000 0.376 0.587 0.845 0.047 1.854
SVC 51 4.029 16.1 0 3 0 3.000 0.000 0.504 0.000 1.166 1.751
SVC 52 4.023 I 0 0 1.000 0.026 0.000 0.000 0,056 0.063
SVC 53 4.020 23 0 0 3 3.000 0.000 ‘ 6.666 6.6*4 1.668 2.502
SVC 54 4.029 16,1 6 Ii.5 0 3.500 0.000 0.795 6.666 1.589 2.364
SVC 55 .4.029 -11.5 2.5 6 6 ' 2.500 : -0.290 • 0-000 ■-!e;odd '  6.670 ' ■ 0 . 8 6 9
SVC 56 4.029 12.65 0 3,6 U 3.500 0.000 0.624 • 0.000 T .^9 1.873
SVC 57 4.029 18:4 o 3.5 6 1 S66 0.000 0.906 0.000 1,816 2.724
SVC 58 4.029 13.6 0 0 3 3.000 0.000 0.000 0.500 1.001 1.501
SVC 59 4.029 34.5 3 0 0 3.000 1.251 0.000 o.ooo 2.502 3.753

SVC 19 1.640 23 6.5 5 55 1.594 0.943 1.141 0.000 3.678
SVC 20 2.551 23 3 4 6 0.526 0.939 2.112 0.000 3.579
SVC 21 4.029 32.2 0 3 0 3.000 0.000 1.168 0.000 2.335 3.503
SVC 23 4.029 9 2 2 0 0 2.000 0.148 6.666 0.000 0.297 0.445
SVC 24 4.029 19.55 0 4 0 4.000 0.000 1.260 0.000 2.520 3.781
SVC 25 4.029 25.3 0 3 0 3.000 0.000 0.917 0.000 1.635 2.752
SVC 26 4.029 23 0 0 5.5 5.500 0.000 0.000 2.603 5.606 8.409
SVC 27 4.029 13.8 4.5 0 0 4.500 i m 0.000 0.000 2.252 3.377
SVC 28 4.029 20.7 d 0 6 6.000 0.000 6.666 1662 6.004 9.007
SVC 29 4.029 16.1 0 2 2.000 0.000 0.000 0.259 0.519 0.770
SVC 30 4.029 12.65 2 0 0 2,000 0:204 T0.000 0.000 0.408 0.612

SVC31 4.029 21.85 4.5 0 6 4.500 1.783 0.000 0.000 3.565 5.340
SVC32 4.029 13.0 0 0 4 4.000 0.000 0.000 0.690 1.779 2669
SVC 33 4.029 16.1 0 0 2 2.000 0.000 0.000 0.259 0.519 0.776
SVC34 1.640 25.3 3 3 5 0.373 0.373 1.037 0.000 1.784
SVC35 4.029 6.9 0 0 1 1.000 0.000 0.000 0.026 0.056 0.063
EVC36 4.029 10.35 0 2 0 2.000 0.000 0.167 0.000 0.334 0.500
SVC37 4.02S 12.65 0 0 2 2.D00 0.000 0.000 0.204 0.406 6.6i 2
SVC38 4.02S 14.95 3 0 0 3.66o 0.542 0.000 0.000 1.084 1.626
SVC39 2.551 13.8 8 7.5 9 2.253 1.980 2.652 0.000 7.065
SVC40 4.029 28.75 0 0 1 1.000 0.000 0.000 0.116 0.232 0.347
SVC41 4.029 31.05 6 0 0 6.000 4.503 0.000 0.000 9.007 13.510

SVC 22 4.029 11.5 3 0 0 3.000 0.417 6.600 6.666 0.834 1.251
0.000 0.000 0.000 0.000

Sectionwise load details 0.000 0.000 0.000 0.000
Trf FPB 0-113 8.05 165 170 180 13.20B 24.830 26.358 29.550 0.318 01.056

FPB 3/98/3 0.177 21.85 120 100 120 20.010 55.635 38.636 55.635 3.094 153.000
3/98/S 3/90/4 2.551 57:5 78 69 84 13,079 B92.45S 698.389 1035.042 50.165 2676.07f
3/98/4 132/3/1/1 0.177 69 68 64 77 11.531 56.416 49.974 72*338 3.244 181.973

132/3/1/1 132/3 2.561 29.9 65 62 73 9.846 322277 293.215 406.409 14.791 1036.771
132/3 132/2 2.551 34.5 45.5 31.5 49 16042 182.21C 87.332 211.321 45.300 526.164
132/2 5/23/1 2.551 40.25 3 0 0 0.924 0.000 0.000 0.000 0.924

3/98/3 3/90/2 2.551 23 2 4 2 2.000 0.235 0.939 0,235 0.469 1.676
3/98/2 3/98/1/0 2.551 17.25 2 2 2 0,176 0.176 0.176 0.000 0.526

3/98/1/0 3/90/1 2.551 13.6 0 0 0 0.000 0.000 0,000 0.000 0,000
3/98/1 3/-9A 2.551 29.9 0 0 0 0.000 0.000 0,000 0.000 0.000
3/96/3 radial 1.640 69 4 3 4 1.000 1.811 1.019 1,811 0.226 4.866
132/2 132/2/1 2.551 28.75 33 19.5 37.5 16.227 79.872 27.889 103.141 38.627 249.529

132/2/1 132/2/2 2.551 26.45 31 12.5 32 19.022 64.846 10.543 69.097 48.833 193.319
132/2/2 132/2/3 2.551 34.5 17 9.5 12 6.616 25.436 7.943 12.674 7.705 53.759

132/3 132/3/1 2.551 28.75 16.5 24.5 20 6.943 19.968 44.025 29.338 7.072 100.403
132/3/1 132/3/2 2.551 40.25 5.5 10-5 6 4.769 3.106 11.321 3.697 4.671 22.794
132/3/2 132/3/3 2,551 34.5 3 3.5 3 0.600 0.792 1.078 0.792 0.044 2.706

1770.935 1331.661 2075.839 338.313 5285.74S

Total IdssfW "5285.74438
Tola] hjss(kV t5.28574468
Tolalrphaaa -5.17843551
Tolul new/a 10.33631259
Ayreorrtflt-I 4171^666667
Av~lpad(kW {95*1445333
% toss~,” 55548984





Currents (A)
Phase

Losses(W)
Neutral

Loss(W)
Power Loss 

(W)

IY IB IN LR LY LB LN LTOT
7 5 2.645 0.015 0.046 0.024 0.013 0.098
8 7 1.731 0.034 0.060 0.046 0.006 0.146
1 1 0.011 0.011 0.011 0.000 0.034
3 4 1.732 0.075 0.170 0.302 0.113 0.660
4 9 5.000 1.388 1.388 7.028 4.337 14.141
7 6 3.604 0.030 0.161 0.118 0.085 0.394
2 0 2.000 0.000 0.148 0.000 0.297 0.445
0 0 2.500 0.724 0.000 0.000 1.448 2.172
0 2 2.000 0.000 0.000 0.148 0.297 0.445
0 0 3.500 0.795 0.000 0.000 1.589 2.384
0 3.5 3.500 0.000 0.000 0.795 1.589 "i 2.384
0 0 5.500 1.682 0.000 0.000 3.364- 1 5.045
3 0 3.000 0.000 0.417 0.000 0.834 1.251

2.5 0 2.500 0.000 0.319 0.000 0.637 0.956
. 0 1 1.000 0.000 0.000 0.037 0.074 0.111

0 0 4.000 0.313 0.000 0.000 0.626 0.939
2 0 2.000 0.000 0.352 0.000 0.704 1.056
0 0 1.000 0.037 0000 0.000 0.074 ' 0.111
0 1 1000 0.000 0.000 0.093 0.185 0.278
5 0 5.000 0.000 3.127 0.000 6.255 9.382
0 0 3.500 0.397 0.000 0.000 0.795 1.192
0 2.5 2.500 0.000 0.000 0.232 0.463 0.695
0 3 3.000 0.000 0.000 0.564 1.168 1.751
2 0 2.000 . 0,000 0.445 0.000 0.890 1.334
0 3.5 3.500 0.000 0.000 0.568 1.135 ! 1.703
0 0 2.500 0.232 0.000 0.000 0.463 | 0.695
3 0 3.000 0.000 0.625 . 0.000 . 1.251 ; 1.876
0 2.5 2.500 0.000 0.000 0.521 1.042 1.564
0 0 2.500 0.492 0.000 0.000 0.985 1.477
0 3 3.000 0.000 0.000 0.667 1.334 2.001
4 0 4.000 0.000 1.038 0.000 2.076 , 3.113
2 0 2.000 0.000 0.167 0.000 0.334 0.500
0 1.5 1.500 0.000 0.000 0.240 0.480 0.719
0 0 1.500 0.073 0.000 0.000 0.146 0.219
0 0 1.000 0.046 0.000 0.000 0.093 0.139
0 1 1.000 0.000 0.000 0.046 0.093 0.139
0 0 1.000 0.097 0.000 0.000 0.195 0.292

- 1.5 0 1.500 0.000 0.083 0.000 0.167 0.250
. 0 0 5.500 1.682 0.000 0.000 3.364 5.045

0 2 2.000 0.000 0.000 0.185 0.371 0.556
3 0 3.000 0.000 0.542 0.000 1.084 1.626
0 1.5 1.500 0.000 0.000 0.229 0.459 . 0.688
0 0 1.500 0.104 0.000 0.000 0.206 I 0.313
0 2.5 2.500 0.000 0.000 0.376 0.753 - 1.129
0 0 5.000 2.548 0.000 0.000 5.096 7.645

1.5 0 1.500 0.000 0.167 0.000 0.334 o.soo
0 0 4.500 0.936 0.000 0.000 1.876 2.815
0 2 2.000 0.000 0.000 0.167 0.334 ' 0.500
0 2 2.000 0.000 0.000 0.185 0.371 0.556
3 0 3.000 0.000 0.667 0.000 1.334 ; 2.001
0 3 . 3.000 0.000 0.000 0.500 1.001 > 1.501
0 0 3.500 1.249 0.000 0.000 2.497 3.746
0 0 3 500 0.681 0.000 0.000 1.362 : 2.043

5.5 0 5.500 0.000 3.364 0.000 6.727 10.091
0 2 2.000 0.000 0.000 0.060 0.121 0.181
0 2 ■ 2.000 0.000 O.OOC 0.083 0.166 0.249
0 0 4.000 0.69C 0.000 O.OOC 1.779 2.669
0 0 8.50G 3.347 0.000 O.OOC 6.695 10.042
1 0 1.00C O.OOC 0.06S 0.000 0.139 0.208
2 c 2.00C 0.00C 0.204 O.OOC 0.406 0.612
1 0 1.00C O.OOC 0.046 ■ O.OOC 0.093 0.139

8 0 8,000 0.000 2.669 0.000 5.337 ” 8.006
0 0 3.500 1.135 0.000 0.000 2.270 3.405
0 c 2.500 0.319 0.000 0.000 0.637 0.956

0 2.5 2.50C 0.000 0.000 0.347 0.695 1.042

12.5 c 12.500 0.000 5.791 0.000 11.583 17.374

■ C 1.00C O.OOC O.OOC . 0.06E 0.130 0.195
c c 6.00C 3.16G O.OOC O.OOC 6.337 9.505



From Section To Section
lmpedence(Z=oh

m/KM/Phase)
Length(
meters) Phase Currents (A)

Phase
Losses(W)

Neutral
Loss(W)

Power Loss 
(W)

IR IY IB IN LR LY LB LN LTOT
SVC24 4.029 12.65 8.5 0 0 8.500 3.682 0.000 0.000 7.364 11.046
SVC25 4.029 23 0 0 3.5 3.500 0.000 0.000 1.135 2.270 3.405
SVC19 4.029 8.05 0 0 2 2.000 0.000 0.000 0.130 0.259, 0.389

SVC 20 4.029 17.25 0 1 0 0 0.000 0.000 0.000 0.000 0.000
SVC17 4.029 10.35 7 0 0 7.000 2.043 0.000 0.000 4.086 6.130
SVC18 4.029 26.45 0 10,5 0 10.500 0.000 11.748 0.000 23.496 35.245
SVC15 4.029 12.65 0 7 0 7.000 0.000 2.497 0.000 4.994 7.492
SVC16 4.029 8.05 3.5 0 0 3.500 0.397 0.000 0.000 0.795 1.192
SVC10 4.029 10.35 0 0 3 3.000 0.000 0.000 0.375 0.751 1.126
SVC11 4.029 11.5 5 0 0 5.000 1.158 0.000 0.000 2.317 3.475
SVC 12 4.029 16.1 8 0 0 8.000 4.151 0.000 0.000 8.302 12.454
SVC13 4.029 14.95 0 ■ 1 0 1.000 0.000 0.060 0.000 0.120 0.181
SVC14 1.640 35.65 0 0 2,5 2.600 0.000 0.000 0.365 0.731 1.096
SVC 7 4.029 11.S 0 7 0 7.000 0.000 2.270 0.000 4.540 6.811
s v c e 4.029 9.2 0 0 3.5 3.500 0.000 0.000 0.454 0.908 1.362
SVC9 4.029 23 6.5 0 0 6.500 3.915 0.000 0.000 7.830 11.745

Sectionwise load delalls
TRF FPB-1 0.113 8.05 135 120 63 65,806 16.622 13.133 3.620 7.899 41.274

PB F1A FPB-1 A 0.113 6.9 10 15 12 4.357 0.078 0.176 0.113 0.030 0.396
FPB1 RADIAL 0.285 178.25 10 15 20 8.658 5.087 11.447 20.350 7.627 44.511
FPB1 LP5/4/0 0.177 20.7 115 90 63 45.056 48.406 29.648 14.527 14.861 107.442

LP5/4/0 LPS/4/1 0.582 28.75 115 90 63 45.056 221.378 135.589 66.438 67.964 491.369
LP5/4/1 LP5/4/2 0.582 26.45 115 90 63 45.056 203.668 124.742 61.123 62.527 452.059
LP5/4/2 LP5/4/3 0.582 23 115 90 63 45.056 177.102 108.471 53.151 54.371 393.095
LP5/4/3 LP5/4/3/1 0.582 28.75 115 90 63 45.056 221.378 135.589 66.438 67.964 491.369

LP5/4/3/1 LP5/4/4 0.582 31.05 115 90 63 45.056 239.088 146.436 71.754 73.401 530.678
LP5/4/4 LP5/4/4/1 0.955 34.5 . 115 , ■ 90 63 45.056 435.820 266.930 130.796 133.799 967.344

i p m i m LP5/4/5 0.955 34.5 :. 115 : 90 63 45.056 435:820 266.930 130.796 133.799 967.344
LP5/4/5 LP5/4/5/1 1.636 34.5 9.5 5.5 4.5 4.583 5.093 1.707 1.143 2.371 10.314

LP5/4/5/1 LP5/4/5/2 1.636 28;75 4 J 2.5 -1 2.598 0.752 0.294 0.047 0.635 1:728
LP5/4/5/2 LP5/4/5/3 1.636 23 4 0 0 0.602 0.000 0.000 0.000 0.602
LP5/4/5/3 LP5/4/5/4 1.636 34.5 4 0 0 0.903 . 0.000 0.000 0.000 0.903

LP5/4/5 LP5/4/6 0.955 17.25 102 84.5 56.5 39.763 171.428 117.651 52.599 52.103 393.761
LP5/4/6 LP5/4/7 0.955 26.75 99.5 82.5 56.5 37.520 271.880 166.913 87.665 77.320 623.778
LP5/4/7 LP5/4/7/1 0.955 28.75 4.5 5 3.5 1 323 0.556 0.687 0.336 0.096 1.675

LP5/4/7/1 LP5/4/7/2 0.955 34.5 3.5 0 2.5 3.123 0.404 0.000 0.206 0.643 1.252
LP5/4/7/2 LP5/4/7/0 0.955 28.75 95 75.5 53 36.414 247.844 156.540 77.140 72.827 554.351
LP5/4/7/0 LP5/4/8 0.955 12 65 95 73.5 50 38.994 109.051 65.277 30.208 36.745 . 241.281

LP 5/4/8 LP5/4/8/1 1.636 28.75 ■ S 7 5.5 1.802 1.176 2.304 1.423 0.305 5.208
LP5/4/8/1 LP5/4/8/2 1,636 28.75 2.5 4 3 1.322 0.294 0.752 0.423 0.164 1.634
LP 5/4/S/2 LP5/4/8/3 1.636 34.5 0 4 3 3.605 0.000 0.903 0.508 1.467 2.878

LP5/4/8 LP 119/14/2/5/2 0.955 23 90 66.5 41 42.456 177953 97.155 36.931 79.199 3917237
LP 119/14/2/5/2 LP 119/14/2/5/3 1.636 31.05 7.5 1.5 3 5.409 2.857 0.114 0.457 2.972 6.400
LP 119/14/2/5/3 LP 119/14/2/5/4 1.636 28.75 6.5 1.5 3 4.444 1.987 0.106 0.423 1.658 4 374
LP 119/14/2/5/4 LP 119/14/2/5/5 1.636 9.2 6.5 1.5 3 4.444 0.636 0.034 0.135 0.595 1 roo
LP 119/14/2/5/5 LP 119/14/2/5/6 1.636 34.5 6.5 1.5 2 4.770 2.384 0.127 0.226 2.568 5.305
LP 119/14/2/5/6 LP 119/14/2/5/7 1.636 34.5 0 0 2 0.000 0.000 0.226 0.000 0.226
LP 119/14/2/5/2 LP 119/14/2/5/1 0.955 28.75 81 1 63 136.5 66.356 160.177 108.996 511.677 241.833 1042.684
LP 119/14/2/5/1 LP 119/14/2/5/1/1 1.636 40.25 1.5 1 o 0 0.146 0.000 0.000 0.000 0.148
LP 119/14/2/5/1 LP 119/14/2/5 0.955 28.75 79,5 ; 60 35 38.644 173.566 98.863 33.641 82.019 388.089

LP 119/14/2/5 LP 119/14/2/6 0.955 34.5 11.5 8.5 14.5 5.196 4.358 2.381 6.929 1.780 15.448
LP 119/14/2/6 LP 119/14/2/7 0.955 34.5 7 5.5 7.5 1.803 1.615 0.997 1.654 0.214 4.680
LP 119/14/2/7 LP 119/14/2/8 0.955 28.75 3.5 5.5 7.5 3.463 0.336 0.831 1.545 0.659 3.371
LP 119/14/2/5 LP 119/14/2/4 0.955 28.75 63 .50 18 40.118 108.996 68.655 8.898 88.396 274.944
LP 119/14/2/4 LP 119/14/2/3 0.955 26.45 ' 50.5 50 18 32.257 64.432 63.162 8.186 52.578 168.358
LP 119/14/2/3 LP 119/14/2/2 0.955 29.9 50.5 47 18 30.903 72.836 63.090 9.254 54.552 199.731
LP 119/14/2/2 LP 119/14/2/1 0.955 28.75 44.5 38 15.5 26.362 54.381 39.655 6.596 38.170 138.804
LP 119/14/2/1 LP 119/14/2 0.955 37.95 30 25.5 11 17.200 32.625 23.571 4.386 21.448 82.031

LP 119/14/2 LP 119/14/3 1.636 46 30 25.5 9 19.153 67.719 48.927 6.095 55.206 177.947
LP 119/14/3 LP 119/14/3/1 1.636 9.2 23 15 9 12.168 7.961 3.386 1.219 4.456 17.022

LP 119/14/3/1 LP 119/14/4 1.636 23 6.5 7 3.5 3.279 1.590 1.843 0.461 0.809 4.703
LP 119/14/3/1 LP 119/14/3/2 1.636 40.25 13 1 5.5 10.501 11.127 0.066 1.992 14.519 27.703
LP 119/14/3/2 LP 119/14/3/3 1.636 40.25 0 1 2.5 0.000 0.066 0.411 0.000 0.477
LP 119/14/3/3 LP 119/14/3/4 1.636 36.8 0 0 2.5 0.000 0.000 0.376 0.000 0.376

3819.964 2432.793 1528.839 1780.706 . 9562.302

Total Loss(W] 9562.302
Phasffloss (kW 7.762
Neutral loss4k\ 1.781
Total -loss (KW -9.562
Avrjcurrent l- l: 106.000
Av. load(KW) 58.749
% loss 1 6  276





WEST SUBURBAN DISTRICT ■ AKRA COLONY O/T - U5

CALCULATION OF LT DISTRIBUTION LOSS

S.No FROM TO CABLE SIZE RESISTANCE CURRENT READING (A) PHASE NEUTRAL POWER
(Ohn/KM) IR IB IY IN LOSS LOSS LOSS

PHASE NEUTRAJL (KW) (KW) (KW)
1 AKRA U5 400 mm2 (Al.) 28.75 0.11 0.11 108.0 110.0 108.0 2.0 0.10797 0.00001 0.10798

Colony O/T 0
2 U5 47/14 240 mm2 (Al.) 211.6 0.17 0.34 48.0 49.1 47.4 1.5 .0.25189 0.00016 0.25206
3 47/14 47/13 240 mm2 (Al.) 34.5 0.17 0.34 47.1 48.2 47.4 1.0 0.04005 0.00001 0.04006
4 47/13 47/12 240 mm2 (Al.) 32.2 0.17 0.34 46.3 47.4 45.5 1.7 0.03557 0.00003 0.03560
5 47/12 47/11 240 mm2 (Al.) 32.2 0.17 0.34 45.3 .46.6 44.7 1.7 0.03426 0.00003 0.03429
6 47/11 47/10 240 mm2 (Al.) 34.5 0.17 0.34 44.4 45.4 44.0 1.2 0.03521 0.00002 0.03523
7 47/10 47/9 240 mm2 (Al.) 36.8 0.17 0.34 43.5 45.4 44.0 1.7 0.03706 0.00004 0.03710
8 47/9 47/8 240 mm2 (Al.) 32.2 0.17 0.34 42.8 44.6 43.2 1.6 0.03132 0.00003 0.03134
9 47/8 47/7 240 mm2 (Al.) 34.5 0.17 0.34 42.0 . 43.7 42.2 1.6 0.03218 0.00003 0.03221
10 47/7 47/6 240 mm2 (Al.) 35.65 0.17 0.34 41.) 42.7 40.5 2.0 0.03136 0.00005 0.03141
11 47/6 47/5 240 mm2 (Al.) 33.35 0.17 ■ 0.34 40.1 41.7 39.4 2.0 0.02794 0.00005 0.02799
12 47/5 47/4 240 mm2 (Al.) 34.5 0.17 0.34 40.1 40.6 38.5 1.9 0.02796 0.00004 0.02800
13 47/4 47/3 240 mm2 (Al.) 32.2 0.17 0.34 39.1 39.7 38.5 1.0 0.02526 0.00001 0.02527
14 47/3 47/2 240 mm2 (Al.) 34.5 0.17 0.34 38.1 38.9 37.4 13 0.02574 0.00002 0.02576
15 47/2 47/1 240 mm2 (Al.) 33.35 0.17 0.34 37.0 38.9 363 2.3 0.02395 0.00006 0.02401
16 47/1 22/4/1 240 mm2 (Al.) 35.65 0.17 0.34 33.7 35.7 33.2 23 0.02141 0.00006 0.02148
17 22/4/1 22/4 240 mm2 (Al.) 31.05 0.17 0.34 32.7 33.8 31.3 2.2 0.01695 0.00005 0.01700
18 22/4 22/3 240 mm2 (Al.) 33.35 0.17 0.34 20.5 17.3 20.2 3.1 0.00643 0.00011 0.00654
19 22/3 22/2 240 mm2 (Al.) 34.5 0.17 0.34 18.4 16.2 19.1 2.6 0.00570 0.00008 0.00578
20 22/2 22/1 240 mm2 (Al.) 34.5 0.17 0.34 2.1 1.0 0.0 1.8 0.00003 0.00004 0.00007
21 22/1 22/e 240 mm2 (Al.) 34.5 0.17 0.34 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
22 22/2 23/1 240 mm2 (Al.) 37.95 0.17 0.34 16.3 14.4 18.3 3.4 0.00524 0.00015 0.00539
23 23/1 MAIN TAP 77a 0 15.1' 13.3 17.6 3.7 0.00000 0.00000 0.00000
24 MAIN TAP 77a 23/2 240 mm2 (Al.) 32.2 0.17 0.34 13.9 13.3 17.6 4.0 0.00374 0.00018 0.00392
25 23/2 23/3 240 mm2 (Al.) 33.35 0.17 0.34 11.0 9.6 12.1 2.2 0.00205 0.00005 0.00210
26 23/3 23/4 ■ 240 mm2 (Al.) 34.5 0.17 0.34 10.1 8.9 12.1 2.8 0.00193 0.00009 0.00203
27 23/4 23/6 240 mm2 (Al.) 34.5 0.17 0.34 8.5 8.1 8.4 0.4 0.00123 0.00000 0.00123
28 23/S 91/92 240 mm2 (Al.) 33.35 0.17 0.34 7.6 7.1 8.4 1.1 0.00102 0.00001 0.00103
29 91/92 93/94 240 mm2 (Al.) 32.2 0.17 0.34 6.7 7.1 7.4 0.6 0.00083 0.00000 0.00083
30 93/94 95 240 mm2 (Al.) 34.5 0.17 0.34 2.1 3.2 2.8 1.0 0.00013 0.00001 0.00014
31 95 96/97 240 mm2 (Al.) 34.5 0.17 0.34 2.1 2.0 2.8 0.8 0.00010 0.00001 0.00010
32 96/97 98/99/100 240 mm2 (Al.) 34.5 0.17 0.34 1.1 2.0 1.7 0.8 0.00005 0.00001 0.00006
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33 98/99/100 101/101a 240 mm2 (Al.) 35.65 0.17 0.34 0.0 0.9 0.8 0.9 0.00001 0.00001 0.00002
34 23/7 102 70 mm2 (AJ.) 34,5 0.61 1.21 2.7 1.9 2.6 0.8 0.00037 0.00002 0.00039
35 102 103 70mm2(AI.) 5.75 0.61 1.21 1.7 1.9 2.6 0.8 0.00005 0.00000 0.00005
36 103 104 70 mm2 (Al,) 5.75 0.61 1.21 1.7 0.9 2.6 1.5 0.00004 0.00002 0.00005
37 104 105 70 mm2 (Al.) 4.6 0.61 1.21 1.7 0.9 1.9 0.9 0.00002 0.00000 0.00003
38 105 106 70 mm2 (Al.) 5.75 0.61 1.21 0.8 0.9 1.9 1.1 0.00002 0.00001 0.00003 .
39 106 107 70 mm2 (Al.) 6.9 0.61 1.21 0.8 0.9 0.9 0.1 0.00001 0.00000 0.00001
40 107 108 70 mm2 (Al.) 6.9 0.61 1.21 0.8 0.0 0.9 0.9 0.00001 0.00001 0.00001
41 108 109 70 mm2 (Al.) 5.75 0.61 1.21 0.8 0.0 0.0 0.8 0.00000 0.00000 0.00001
42 23/4 82 25 mm2 {Al.) 28.75 1.64 3.28 0.7 0.8 2.1 1.4 0.00026 0.00017 0.00043
43 82 83 25 mm2 (Al.) 5.75 1.64 3.28 0.7 0.8 1.2 0.5 0.00002 0.00000 0.00003
44 83 84 25 mm2 (Al.) 8.05 1.64 3.28 0.0 0.8 1.2 1.1 0.00003 0.00003 0.00006
45 84 85 25 mm2 (AJ.) 11.5 1.64 3.28 CO 0.8 0.0 0.8 0.00001 0.00002 0.00004
46 23/4 86 25 ram2 (A l.) 34.5 1.64 3.28 0.9 0.0 1.6 1.4 0,00019 0.00022 0.00041
47 86 87 25 mm2 (Al.) 5.75 1.64 3.28 0.0 0.0 1.6 1.6 0.00002 0.00005 0.00007
48 87 88 25 mm2 (Al.) 11.5 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00003
49 22/4 110d 240 mm2 (Al.) 5.75 0.17 0.34 9.5 14.6 9.2 5.3 0.00038 0.00005 0.00044
50 1 lOd 110c 240 mm2 (Al.) 5.75 0.17 034 9.5 13.6 9.2 4.3 0.00035 0.00004 0.00039
51 110c 110b 240 mm2 (Al.) 6.9 0.17 . 0.34 9.5 13.6 8.4 4.7 0.00041 0.00005 0.00046
52 110b 110a 240 mm2 (Al.) 9.2 0.17 0.34 8.6 13.6 8,4 5.1 0.00052 0.00008 0.00060
53 110a 22//4/0 240 mm2 (Al.) 5.75 0.17 0.34 8.6 12.6 8.4 4.1 0.00030 0.00003 0.00033
54 22//4/0 22/4/0/1 240 mm2 (Al.) 34.5 0.17 0.34 7.6 12.6 8.4 4.7 0.00169 0.00026 0.00195
55 22/4/0/1 22/4/0/2 240 mm2 (Al.) 34.5 0.17 0.34 7.6 11.8 7.4 4.3 0.00149 0.00022 0.00170
56 22/4/0/2 22/4/0/3 240 mm2 (Al.) 35.65 0.17 0.34 63 11.8 7.4 4.9 0.00144 0.00029 0.00173
57 22/4/0/3 22/4/0/4 240 mm2 (Al.) 32.2 0.17 0.34 6.5 11.8 7.4 4.9 0.00130 0.00027 0.00157
58 22/4/0/4 22/4/0/5 240 mm2 (Al.) 34.5 0.17 0.34 6:5 10.9 7.4 4.0 0.00127 0.00019 0.0014$
59 22/4/0/5 22/4/0/6 240 mm2 (Al.) 33.35 0.17 0.34 5.9 10.3 6.3 4.2 0.00103 0.00020 0.00123
60 22/4/0/6 22/4/0/7 240 mm2 (AJ.) 34.5 0.17 0.34 5.1 9.4 5.5 4.1 0.00085 0.00020 0.00105
61 22/4/0/7 22/4/0/8 240 mm2 (Al.) 35.65 0.17 0.34 4.4 S.4 5.5 3.6 0.00073 0.00016 0.00089
62 22/4/0/8 Main Tap 240 mm2 (Al.) 5.75 0.17 0.34 4.4 8.4 5.5 3.6 0.00012 0.00003 0.00014
63 Main Tap 22/4/0/9 240 mm2 (Al.) 28.75 0.17 0.34 4.4 7.6 5.5 2.8 0.00053 O.OOOOB 0.00061
64 22/4/0/9 22/4/0/10 240 mm2 (Al.) 34.5 0.17 0.34 2.0 3.0 2.9 1.0 0.00013 0.00001 0.00014
65 22/4/0/10 22/4/0/11 240 mm2 (Al.) 35.65 0.17 0.34 1.3 3.0 1.9 1.5 0.00009 0.00003 0.00011
66 22/4/0/11 22/4/0/12 240 mm2 (Al.) 33.35 0.17 0.34 1.3 1.9 1.0 0.8 0.00004 0.00001 0.00004
67 22/4/0/12 22/4/0/13 240 mm2 (Al.) 37.95 0.17 0.34 1.3 1.9 1.0 0.8 0.00004 0.00001 0.00005
63 22/4/0/13 22/4/0/14 240 mm2 (Al.) 34.5 0.17 0.34 0.7 0.9 0.0 0.8 0.00001 0.00001 0.00002
69 22/4/0/14 22/4/0/15 240 mm2 (Al.) 37.95 0.17 0.34 0.7 0.9 0.0 O.S 0.00001 0.00001 0.00002
70 22/4/0/9 22/4/0/9/1 240 mm2 (Al.) 34.5 0.17 0.34 2.4 4.6 1.7 2.6 0.00018 0.00008 0.00026
71 22/4/0/9/1 22/4/0/9/3 240 mm2 (Al.) 36.8 0.17 0.34 2.4 3.5 1.7 1.6 0.00013 0.00003 0.00016
72 22/4/0/9/3 22/4/0/9/9 240 mm2 (Al.) 36.8 0.17 0.34 2.4 3.5 0.6 2.5 0.00012 0.00008 0.00020



73 22/4/0/9/9 22/4/0/9/10 240 mm2 (Al.) 34.5 0.17 0.34 2.4 2.3 0.6 1.8 0.00007 0.00004 I 0.00010
74 22/4/0/9/10 22/4/0/9/11 240 mm2 (Al.) 37.95 0.17 0.34 1.6 1.7 0.6 1.1 0.00004 0.00001 0.00005

■ 75 22/4/0/9/11 22/4/0/9/12 240 mm2 (Al.) 35.65 0.17 0.34 1.0 1.7 0.6 1.0 0.00003 0.00001 0.00004
76 22/4/0/9/12 22/4/0/9/13 240 mm2 (Al.) 36.8 0.17 0.34 0.0 0.9 0.6 0.8 0.00001 0.00001 0.00002

0.74094 0.00451 0.74545

1 47/14 22 10 Sq. mm. 26.45 4.02 8.03 0.9 0.0 0.0 0.9 0.00009 0.00017 | 0.00026
2 47/14 23 10 Sq. mm. 24.15 4.02 8.03 0.0 0.9 0.0 0.9 0.00008 0.00016 0,00024

3 47/13 24 10 Sq. mm. 23 4.02 8.03 0.0 0.0 1.0 1.0 0.00009 0.00013 0.00028
4 47/13 25 10 Sq. mm. 24.15 4.02 8.03 0.8 0.0 0.0 0.8 0.00006 0.00012 0.00019
5 47/13 26 25 Sq. mm. 23 1.64 3.28 0.0 0.8 0.0 0.8 0.00002 0.00005 0.00007
6 47/13 27 10 Sq. mm. 28.75 4.02 8.03 0.0 0.0 0.9 0.9 0.00009 0.00019 0.00028
7 47/12 28 10 Sq. mm. 24.15 4.02 8.03 1.0 0.0 0.0 1.0 0.00010 0.00019 0.00029
8 47/12 29 10 Sq. mm. 21.85 4.02 8.03 0.0 0.8 0.0 0.8 O.OOOOfl 0.00011 0.00017
9 47/12 30 10 Sq. mm. 26.45 4.02 8.03 0.0 0.0 0.8 0.8 0.00007 0.00014 0.00020
10 47/11 31 10 Sq. mm. 24.15 4.02 8.03 0.9 0.0 0.0 0.9 0.00008 0.00016 0.00024
11 47/11 32 10 Sq. mm. 27.6 4.02 8.03 0.0 1.2 0.0 1.2 0.00016 0.00032 0.00048
12 47/11 33 10 Sq. mm. 25.3 4.02 8.03 0.0 0.0 0.7 0.7 0.00005 0.00010 0.00015
13 47/10 34 10 Sq. mm. 26.45 4.02 8.03 0.9 0.0 0.0 0.9 0.00009 0.00017. 0.00026
14 47/9 35 10 Sq. mm. 25.3 4.02 8.03 0.0 0.0 0.8 0.8 0.00007 0.00013 0.00020
15 47/9 36 10 Sq. mm. 19.55 4.02 8.03 0.0 0.8 0.0 0.8 0.00005 0.00010 0.00015
16 47/9 37 16 Sq. mm. 14.95 2.53 5.05 0.7 0.0 0.0 0.7 0.00002 0.00004 0.00006
17 47/8 38 25 Sq. mm. 17.25 1.64 3.28 0.0 0.0 1.0 1.0 0.00003 O.OOOOfl 0.00008
18 47/8 39 10 Sq. mm. 20.7 4.02 8.03 0.0 0.9 0.0 0.9 0.00007 0.00013 0.00020
19 47/8 40 10 Sq. mm. 17.25 4.02 8.03 0.8 0.0 0.0 0.8 O.OOOOfl O.OOOOfl 0.00013
20 47/7 41 10 Sq. mm. 20.7 4.02 8.03 0.0 0.0 0;8 0.8 0.00005 0.00011 0.00016
21 47/7 42 10 Sq. mm. 25.3 4.02 8.03 0.0 1.0 0.0 1.0 0.00010 0.00020 0.00030
22 47/7 43 10 Sq. mm. 16.1 4.02 8.03 1.0 0.0 0.0 1.0 0.00006 0.00013 0.00019
23 47/7 44 10 Sq. mm. 21.85 4.02 8.03 0.0 0.0 0.9 0.9 0.00007 0.00014 0.00021
24 47/6 45 10 Sq. mm. 26.45 4.02 8.03 0.0 1.0 0.0 1.0 0.00011 0.00021 0.00032
25 47/6 46 10 Sq. mm. 16.1 4.02 8.03 0.0 0.0 1.1 1.1 0.00008 0.00016 0.00023
26 47/6 47 10 Sq. mm. 21.85 4.02 8.03 0.9 . 0.0 0.0 0.9 0.00007 0.00014 0.00021
27 47/5 48 10 Sq. mm. 13.8 4.02 8.03 0.0 1.1 0.0 1.1 0.00007 0.00013 0.00020
28 47/5 49 10 Sq. mm. 11.5 4.02 8.03 0.0 . 0.0 0.9 0.9 0.00004 0.00007 0.00011
29 47/4 50 10 Sq. mm. 16.1 4.02 8.03 1.0 0.0 0.0 1.0 0.00006 0.00013 0.00019 2
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30 47/4 51 10 Sq. mm. 12.65 4.02 8.03 0.0 0.9 0.0 0.9 0.00004 0.00008 0.00012
31 47/3 52 10 Sq. mm. 17.25 4.02 8.03 0.0 0.0 1.1 1.1 0.00008 0.00017 0.00025
32 47/3 53 10 Sq. mm. 16.1 4.02 8.03 1.0 0.0 0.0 1.0 0.00006 0.00013 0.00019
33 47/3 54 10 Sq. mm. 14.95 4.02 8.03 0.0 0.8 0.0 0.8 0.00004 0.00008 0.00012
34 47/2 55 10 Sq. mm. 18.4 4.02 8.03 0.0 0.0 1.1 1.1 0.00009 0.00018 0.00027
35 47/2 56 10 Sq. mm. 20.7 4.02 8.03 1.1 0.0 0.0 1.1 0.00010 0.00020 0.00030
36 47/1 57 16 Sq. mm. 21.85 2.53 5.05 0.9 0.9 0.9 0.0 0.00013 0.00000 0.00013
37 47/1 58 16Sq. mm. 16.1 2.53 5.05 1.1 1.1 1.0 0.1 0.00014 0.00000 0.00014
38 47/1 59 16Sq. mm. 17.25 2.53 5.05 1.3 1.2 1.2 0.1 0.00020 0.00000 0.00020
39 22/4/1 60 10 Sq. mm. 13.8 4.02 8.03 0.0 0.0 0.9 0.9 0.00004 . 0.00009 0.00013
40 22/4/1 61 10 Sq. mm. 13.8 4.02 8.03 0.0 . 0.9 0.0 0.9 0.00004 0.00009 0.00013
41 22/4/1 62 16 Sq. mm. 16.1 2.53 5.05 1.0 1.0 1.0 0.0 0.00012 0.00000 0.00012
42 22/4 63 10 Sq. mm. 17.25 4.02 8.03 0.7 0.0 0.0 0.7 0.00003 0.00007 0.00010
43 22/4 64 10 Sq. mm. 19.55 4.02 8.03 1.1 0.0 0.0 1.1 0.00010 0.00019 0.00029
44 22/4 65 10 Sq. mm. 13.8 4.02 8.03 0.0 0.9 0.0 0.9 0.00004 0.00009 0.00013
45 22/4 66 16 Sq. mm. 11.5 2.53 5.05 0.9 1.0 1.0 0.1 0.00008 0.00000 0.00008
46 22/4 67 10 Sq. mm. 12.65 4.02 8.03 0.0 0.0 0.9 0.9 0.00004 0.00008 0.00012
47 22/3 68 10 Sq. mm. 16.1 4.02 8.03 0.9 0.0 0.0 0.9 0.00005 0.00010 0.00016
48 22/3 69 16 Sq. mm. 13.8 2.53 5.05 1.2 1.1 1.1 0.1 0.00013 0.00000 0.00014
49 22/2 70 10 Sq. mm. 25.3 4.02 8.03 0.0 0.8 0.0 0.8 0.00007 0.00013 0.00020
50 22/2 71 10 Sq. mm. 16.1 4.02 8.03 0.0 0.0 0.8 0.8 0.00004 0.00008 0.00012
51 22/1 72 10 Sq. mm. 17.25 4.02 8.03 1.0 0.0 0.0 1.0 0.00007 0.00014 0.00021
52 22/1 73 10 Sq. mm. 14.95 4.02 8.03 0.0 1.0 0.0 1.0 0.00006 0.00012 0.00018
53 22/1 74 10 Sq. mm. 20.7 4.02 8.03 1.'1 0.0 0.0 1.1 0.00010 0.00020 0.00030
54 23/1 75 10 Sq. mm. 24.15 4.02 8.03 0.0 0.0 0.7 0.7 0.00005 0.00010 0.00014
55 23/1 76 10 Sq. mm. 23 4.02 8.03 1.2 0.0 0.0 1.2 0.00013 0.00027 0.00040
56 23/1 77 10 Sq. mm. 16.1 4.02 8.03 0.0 1.1 0.0 1.1 0.00008 0.00016 0.00023
57 77a 10 Sq. mm. 24.15 4.02 8.03 1.2 0.0 0.0 1.2 0.00014 J 0.00028
58 23/2 78 10 Sq. mm. 16.1 4.02 8.03 0.0 0.0 1.2 1.2 0.00009 0.00019 0.00028
59 23/2 78a 10 Sq. mm. . 24.15 4.02 8.03 0.0 0.9 0.0 0.9 0.00008 0.00016 0.00024
60 23/2 78b 16 Sq. mm. 24.15 2.53 5.05 1.2 1.2 1.2 0.0 0.00026 0.00000 0.00026
61 23/2 78c 10 Sq. mm. 16.1 4.02 8.03 0,9 0.0 0.0 0.9 0.00005 0.00010 0.00016
62 23/2 78d 10 Sq. mm. 21.85 4.02 8.03 0.0 0.0 1.3 1.3 0.00015 0.00030 0.00044
68 23/2 78e 10 Sq. mm. 16.1 4.02 8.03 0.0 0.0 1.0 0.0 0.00006 0.00000 0.00006
64 23/2 79 10 Sq. mm. 18.4 4.02 8.03 0.8 0.8 0.8 0.0 0.00014 0.00000 0.00014
65 23/2 79a 10 Sq. mm. 14.95 4.02 8.03 0.0 0.8 0.0 0.8 0.00004 0.00008 0.00012



66 23/3 80 10 Sq. mm. 12.65 4.02 8.03 0.9 0.0 0.0 0.9 0.00004 0.00008 0.00012
67 23/3 81 10 Sq. mm. 16.1 4.02 8.03 0.0 0.7 0.0 0.7 0.00003 0.00006 0.00010

68 23/4 82 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.9 0.9 0.00001 0.00002 0.00004

69 83 25 Sq. mm. ■ 10.35 1.64 3.28 0.7 0.0 0.0 0.7 0.00001 . 0.00002 0.00002
70 84 25 Sq. mm. 12.65 1.64 3.28 0.0 0.0 1.2 1.2 0.00003 0.00006 0.00009
71 85 25 Sq. mm. 10.35 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00003

72 23/4 86 25 Sq. mm. 9.2 1.64 3.28 0.9 0.0 0.0 0.9 0.00001 0.00002 0.00004

73 87 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
74 88 25 Sq. mm. 10.35 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00002
75 23/5 89 10 Sq. mm. 17.25 4.02 8.03 0.9 0.0 0.0 0.9 0.00006 0.00011 0.00017
76 23/5 90 10 Sq. mm. 13.8 4.02 8.03 0.0 1.0 0.0 1.0 0.00006 0.00011 0.00017
77 91 10 Sq. mm. 13.8 4.02 8.03 0.0 0.0 1.0 1.0 0.00006 0.00011 0.00017
78 92 10 Sq. mm. 18.4 4.02 8.03 0.9 0.0 0.0 0.9 0.00006 0.00012 0.00018
79 93 16 Sq; mm. 14.95 2.53 5.05 0.9 1.1 1.1 0.2 0.00012 0.00000 0.00013
80 94 16 Sq. mm. 11.5 2.53 5.05 1.0 0.9 0.9 0.1 0.00008 0.00000 0.00008
81 95 8Sq. mm. 9.2 2.02 4.03 0.0 1.2 0.0 1.2 0.00003 0.00005 0.00008
83 96 9 Sq. mm. 13.8 3.02 6.03 0.0 0.0 1.1 1.1 0.00005 0.00010 0.00015
83 97 10 Sq. mm. 8.05 4.02 8.03 1.0 0.0 0.0 1.0 0.00003 0.00006 0.00010
84 98 10 Sq. mm. 12.65 4.02 8.03 0.0 1.1 0.0 1.1 0.00006 0.00012 0.00018
85 99 10 Sq. mm. 9.2 4.02 8.03 0.0 : 0.0 0.9 0.9 0.00003 0.00006 0.00009
86 100 10 Sq. mm. 11.5 4.02 8.03 1.1 0.0 0.0 1.1 0.00006 0.00011 0.00017
87 101 10 Sq. mm. 10.35 4.02 8.03 0.0 0.9 0.0 0.9 0.00003 0.00007 0.00010
88 101a 10 Sq. mm. 11.5 4.02 8.03 0.0 . 0.0 0.8 0.8 0.00003 0.00006 0.00009
89 102 25 Sq. mm. 12.65 1.64 3.28 1.0 0.0 0.0 1.0 0.00002 0.00004 0.00006
90 103 25 Sq. mm. 13.8 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00005 0.00007
91 104 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00001 0.00002
92 105 25 Sq. mm. 10.35 1.64 3.28 0.9 0.0 0.0 0.9 0.00001 0.00003 0.00004
93 106 25 Sq. mm. 9.2 1.64 3.28 C.O 0.0 1.0 1.0 0.00002 0.00003 0.00005
94 107 25 Sq. mm. 13.8 1.64 3.28 0.0 0.9 0.0 0.9 0.00002 0.00004 0.00005
95 108 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
96 109 25 Sq. mm. 12.65 1.64 3.28 0.8 0.0 0.0 0.8 0.00001 0.00003 0.00004
97 110d 10 Sq. mm. 23 4.02 8.03 0.0 1.0 0.0 1.0 0.00009 0.00018 0.00028
98 110c 10 Sq. mm. 24.15 4.02 8.03 0.0 0.0 0.8 0.8 0.00006 0.00012 0.00019
99 110b 10 Sq. mm. 23 4.02 8.03 0.9 0.0 0.0 0.9 0.00007 0.00015 0.00022
100 110a 10 Sq. mm. 24.15 4.02 8.03 0.0 1.0 0.0 1.0 0.00010 0.00019 0.00029
101 22/4/0 110 10 Sq. mm. 26.45 4.02 8.03 0.0 0.0 0.8 0.8 0.00007 0.00014 0.00020
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102 22/4/0 111 10 Sq. mm. 28.75 4.02 8.03 1.0 0.0 0.0 1.0 0.00012 0.00023 0.00035
103 22/4/0/1 112 . 10 Sq. mm. 24.15 4.02 8.03 0.0 0.8 0.0 0.8 0.00006 0.00012 0.00019
104 22/4/0/1 113 10 Sq. mm. 21.85 4.02 8.03 0.0 ■ 0.0 1.0 1.0 0.00009 0.00018 0.00026
105 22/4/0/2 114 10 Sq. mm. 26.45 4.02 8.03 1.1 0.0 0.0 1.1 0.00013 0.00026 0.00039
106 22/4/0/4 115 10 Sq. mm. 24.15 4.02 8.03 0.0 0.9 0.0 0.9 0.00008 0.00016 0.00024
107 22/4/0/5 116 10 Sq. mm. 27.6 4.02 8.03 0.0 0.6 0.0 0.6 0.00004 0.00008 0.00012
108 22/4/0/5 117 10 Sq. mm. 25.3 4.02 8.03 0.6 0.0 0.0 0.6 0.00004 0.00007 0.00011
109 22/4/0/5 118 10 Sq. mm. 26.45 4.02 8.03 0.0 0.0 1.1 1.1 0.00013 0.00026 0.00039
110 22/4/0/6 119 10 Sq. mm. 25.3 4.02 S.03 0.0 0.9 0.0 0.9 0.00008 0.00016 0.00025
111 22/4/0/6 120 10 Sq. mm. 19.55 4.02 8.03 0.8 0.0 0.0 0.8 0.00005 0.00010 0.00015
112 22/4/0/6 121 10 Sq. mm. 20.7 4.02 8.03 0.0 0.0 0.8 0.8 0.00005 0.00011 0.00016
113 22/4/0/7 122 10 Sq. mm. 18.4 4.02 8.03 0.0 1.0 0.0 1.0 0.00007 0.00015 0.00022
114 22/4/0/7 123 10 Sq. mm. 20.7 4.02 8.03 0.7 0.0 0.0 0.7 0.00004 0.00008 0.00012
115 22/4/0/8 124a 10 Sq. mm. 20.7 4.02 8.03 0.0 . 0.8 0.0 0.8 0.00005 0.00011 0.00016
116 2 2 /4 /0 /9 124 10 Sq. mm. 17.25 4.02 8.03 0.0 0.0 0.9 0.9 0.00006 0.00011 0.00017
117 22/4/0/10 125 10 Sq. mm. 25.3 4.02 8.03 0.0 0.0 1.0 1.0 0.00010 0.00020 0.00030
118 22/4/0/10 126 10 Sq. mm. 16.1 4.02 8.03 0.7 0.0 0.0 0.7 0.00003 0.00006 0.00010
119 22/4/0/11 127 10 Sq. mm. 21.85 4.02 8.03 0.0 1.1 0.0 1.1 0.00011 0.00021' 0.00032
120 22/4/0/11 128 10 Sq. mm. 26.45 4.02 8.03 0.0 0.0 0.9 0.9 0.00009 0.00017 0.00026
121 22/4/0/13 129 10 Sq. mm. 16.1 4.02 8.03 0.6 0.0 0.0 0.6 0.00002 0.00005 0.00007
122 22/4/0/13 130 10 Sq. mm. 18.4 4.02 8.03 0.0 1.0 0.0 1.0 0.00007 0.00015 0.00022
123 22/4/0/13 131 10 Sq. mm. 13.8 4.02 8.03 0.0 . 0.0 1.0 1.0 0.00006 0.00011 0.00017
124 22/4/0/15 132 10 Sq. mm. 11.5 4.02 8.03 0.0 0.9 0.0 0.9 0.00004 0.00007 0.00011
125 22/4/0/15 132a 10 Sq. mm. 16.1 4.02 8.03 0.7 0.0 0.0 0.7 0.00003 0.00006 0.00010
126 22/4/0/9/1 133 10 Sq. mm. 24.15 4.02 8.03 C.O 1.1 0.0 1.1 0.00012 0.00023 0.00035
127 22/4/0/9/3 134 10 Sq. mm. 26.45 4.02 8.03 0.0 0.0 1.1 1.1 0.00013 0.00026 0.00039
128 22/4/0/9/9 135 10 Sq. mm. 17.25 4.02 8.03 0.0 1.2 0.0 1.2 0.00010 0.00020 0.00030
129 22/4/0/9/10 136 10 Sq. mm. 16.1 4.02 8.03 0.8 ; 0.0 0.0 0.8 0.00004 0.00008 0.00012
130 22/4/0/9/10 137 10 Sq. mm. 11.5 4.02 8.03 0.0 0.6 0.0 0.6 0.00002 0.00003 0.00005
131 22/4/0/9/11 138 10 Sq. mm. 9.2 4.02 8.03 0.6 0.0 0.0 0.6 0.00001 0.00003 0.00004
132 22/4/0/9/12 139 10 Sq. mm. 13.8 4.02 8.03 0.0 0.8 0.0 0.8 0.00004 0.00007 0.00011
133 22/4/0/9/12 140 10 Sq. mm. 8.05 4.02 8.03 1.0 0.0 0.0 1.0 0.00003 0.00006 0.00010
134 22/4/0/9/13 141 10 Sq. mm. 12.65 4.02 ' 8.03 0.0 0.9 0.0 0,9 0.00004 0.00008 0.00012
135 22/4/0/9/13 142 10 Sq. mm. 9.2 4.02 8.03 0.0 0.0 0.6 0.6 0.00001 0.00003 0.00004

48.0 49.1 48.2 0.00883 0.01471 0.02312



TRANSFORMER DETAILS : CAPACITY-315 KVA,6/0.42 KV
VOLTAGE 400.00 V
COMPUTED 60.2309 ** KW
PEAK LOAD

LT NETWORK LOSS
PEAK LOSS 0.7685695 KW

TOTAL POWER LOSS 0.74977 0.01922 0.76857
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WEST SUBURBAN DISTRICT - AKRA COLONY O/T ■ U<S 

CALCULATION OF LT DISTRIBUTION LOSS

S.No FROM TO CABLE SIZE LENGTH RESISTANCE CURRENT READING (A) PHASE NEUTRAL POWER
(M) (Ohm/KM) IR IB IY IN LOSS LOSS LOSS

-?HASE NEUTRAL <KW) <KW) (KW)
1 AKRA U6 400 mm2 (Al.) 28.75 0.11 0.21 100.0 86.0 88.0 13.1 0.0766 0.0011 0.078

Colony O/T
2 U6 47/3/4 240 mm2 (Al.) 34.5 0.17 0.34 76.6 67.1 80.3 11.8 0.0992 0.0016 0.10086
3 47/3/4 47/15/5 240 mm2 (Al.) 34.5 0.17 0.34 76.6 67.1 80.3 11.8 0.0992 0.0016 0.10086
4 47/15/5 13/16 240 mm2 (Al.) 34.5 0.17 0.34 76.6 67.1 80.3 11.8 0.0992 0,0016 0.10086
5 13/16 13/17 70 mm2 (Al.) 28.75 0.61 1.21 73.1 62.7 75.0 11.5 0.2602 0.0046 0.26483
6 13/17 13/18 70 mm2 (Al.) 32.2 0.61 1.21 73.1 62.7 75.0 11.5 0.2915 0.0052 0.29661
7 13/18 13/19 70 mm2 (Al.) 34.5 0.61 1.21 72,2 61.8 75.0 12.1 0.3072 0.0061 0.31328
S 13/19 13/20 70 mm2 (Al.) 32.2 0.61 1.21 65.6 55.8 66.6 10.3 0.2319 0.0042 0.23604
9 13/20 13/21 70 mm2 (Al.) 34.5 0.61 1.21 57.0 50.0 58.7 8.0 0.1927 0.0027 0.19538
10 13/21 13/22 70 inm2 (Al.) 36.8 0.61 1.21 42.9 37.8 46.0 7.2 0.1204 0.0023 0.12269
11 13/32 13/23 70 mm2 (Al.) 34.5 0.61 1.21 37.2 32.1 40.6 7.4 0.0851 0.0023 0.08745
12 13/23 13/24 70 mm2 (Al.) 34.5 0.61 1.21 37.2 31.1 39.7 7.7 0.0823 0.0025 0.08477
13 13/24 13/29 70 mm2 (Al.) 368 0.61 1.21 31.3 26.0 33.5 6.7 0.6210 0.0199 0.64098
14 13/29 13/30 70 mm2 (Al.) 36.8 0.61 1.21 29.2 25.2 31.3 5.4 0.0552 0.0013 0.05645
15 13/30 13/31 70 mm2 (Al.) 32.2 0.61 1.21 22.5 19.1 23.0 3.7 0.0274 0.0005 0.02792
16 13/31 13/32 70 mm2 (Al.) 32.2 0.61 1.21 21.7 19.1 23.0 3.4 0.0267 0.0005 0.02716
17 13/32 13/32 70 mm2 (Al.) 34.5 0.61 1.21 20.9 19.1 22.1 2.6 0.0270 0.0003 0.02732
18 13/33 13/34 70 mm2 (Al.) 33.35 0.61 1.21 20.9 18.2 21.3 2.9 0.0248 0.0003 0.02510
20 13/30 13/30/1 70 mm2 (Al.) 34.5 0.61 1.21 6.7 6.1 8.3 2.0 0.0032 0.0002 0.00333
21 13/30/1 13/30/2 76 mm2 (Al.) 32.2 0.61 1.21 5.5 5.1 7.1 1.8 0.0021 0.0001 0.00222
22 13/30/2 13/30/3 70 mm2 (Al.) 34.5 0.61 1.21 5.5 5.1 5,8 0,6 0.0019 0.0000 0.00190
23 13/30/3 13/30/4 70 mm2 (Al.) 33.35 0.61 1.21 4.2 4.0 5.0 0.9 0.0012 0.0000 0.00122
24 13/30/4 270 70 mm2 (Al.) 115 0.61 I.2I 3.1 4.0 5.0 1.6 0.0035 0.0004 0.00391
25 270 271 70 mm2 (Al.) 23 0.61 1.21 3.1 2.8 5.0 2.1 0.00d6 0.0001 0.00071
26 271 272 70 mm2 (Al.) 9.2 0.61 1.21 3.1 2.8 4,1 1.2 0.0002 0.0000 0.00021
27 272 273 70 mm2 (Al.) 17.25 0.61 1.21 3.1 2.8 3.1 0.3 0.0003 0.0000 0.00029
28 273 274 70 mm2 (Al.) 11.5 0.61 1.21 i t 2.8 3.1 0.9 0.0002 0.0000 0.00016
29 274 275 70 mm2 (Al.) 23 0.61 1.21 2.1 1.7 3.1 1.2 0.0002 0.0000 0.00028
30 275 276 70 mm2 (Al.) 9.2 0.61 1.21 2.i 1.7 2.0 0.4 0.0001 0.0000 0.00006
31 276 277 70 mm2 (Al.) 13.8 0,61 1.21 0.9 1.7 2.0 1.0 0.0001 0.0000 0.00008
32 277 276 70 mm2 (Al.) 28.75 0.61 1.21 0.9 0.9 2.0 1.1 0.0001 0.0000 0.00014
33 278 279 70 mm2 (Al.) 23 0.61 1.21 0.9 0,9 1.0 0.1 0.0000 0.0000 0.00004
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34 279 280 70 mm2 (Al.) 11.5 0.61 1.21 0.0 0.9 1.0 1.0 0.0000 0.0000 0.00003
35 280 281 70 mm2 (Al.) 17.25 0.61 1.21 0-0 0.9 0.0 0.9 0.0000 0.0000 0.00003
36 13/30/3 266 25 mm2 (Al.) 17.25 . 1.64 3.28 1.3 1.1 0.8 0.4 0.0001 0.0000 0.00011
37 266 267 25 mm2 (Al.) 5.75 1.64 3.28 0.0 1.1 0.8 1.0 0.0000 0.0000 0.00004
38 257 268 25 mm2 (Al.) 9.2 1.64 3.28 0.0 0.0 0.8 0.8 0.0000 0.0000 0.00003
39 13/34 291 150 mm2 (Al.) 80.5 0.28 0.56 19.0 16.3 19.6 3.0 0.0229 0.0004 0.02329
40 291 292 150 mm2 (Al.) 11.5 0.28 0.56 18.0 16.3 19.6 2.9 0.0031 0.0001 0.00320
41 292 293 150 mm2 (Al.) 51.75 0.28 0.56 18.0 16.3 18.6 2.1 0.0136 0.0001 0.01373
42 293 294 150 mm2 (Al.) 23 0.28 0.56 18.0 15.1 18.6 3.2 0.0058 0.0001 0.00594
43 294 295 150 mm2 (Al.) 69 0.28 0.56 16.9 15.1 18.6 3.0 0.0167 0.0004 0.01702
44 295 296 150 mm2 (Al.) 11.5 0.28 0.56 16:9 15.1 17.8 ■2.4 0.0027 0.0000 0.00272
45 296 297 150 mm2 (Al.) 9.2 0.28 0.56 16.9 14.4 17.8 3.1 0.0021 0.0000 0.00214
46 297 298 150 mm2 (Al.) 11.5 0.28 0.56 15.8 14.4 17.8 3.0 0.0025 0.0001 0.00256
47 298 299 150 mm2 (Al.) 11.5 0.28 0.56 15.8 14.4 17.1 2.3 0.0024 0.0000 0.00246
48 299 a 150mm2(AI.) 6.9 0.28 0.56 15.8 13.5 17.1 3.2 0.0014 0.0000 0.00144
49 a 300 150 mm2 (Al.) 9.2 0.28 0.56 14.8 13.5 16.1 2.3 0.0017 0.0000 0.00173
50 300 301 150 mm2 (Al.) 10.35 0.28 0.56 13.6 13.5 16.1 2.6 0.0018 0.0000 0.00186
51 301 302 150 mm2 (Al.) 11-5 0.28 0.56 13.6 13.5 15.5 2.0 0.0020 0.0000 0.00199
52 302 AC-PB 3 150 mm2 (Al.) 17.25 0.28 0,56 13.6 12.7 15.5 26 0.0028 0.0001 0.00290
53 a 303 150 mm2 (Al.) 18.4 0.28 0.56 1.0 0.0 1.0 1.0 0.0000 0.0000 0.00002
54 303 304 150 mm2 (Al.) 17.25 0.28 0.56 0.0 0.0 1.0 1.0 0.0000 0.0000 0.00001
55 AC-PB 4 B 70 mm2 (Al.) 17.25 0.61 1.21 3.9 3.7 3.7 0.2 0.0004 0.0000 0.00045
56 AC-PB 1 305 150 mm2 (Al.) 115 0.28 0.56 7.8 8.1 7.8 0.3 0.0061 0.0000 0.00606
57 305 306 150 mm2 (Al.) 11.5 0.28 0.56 7.8 7.0 7.8 0.8 0.0006 0.0000 0.00056
58 306 307 150 mm2 (Al.) 11.5 0.28 0.56 7.8 5.9 7.8 1.9 0.0005 0.0000 0-00053
59 307 308 150 mm2 (Al.) 9.2 0.28 0.56 7.8 5.9 6.7 1.7 0.0004 0.0000 0.00038
60 308 309 150 mm2 (Al.) 11.5 0.28 0.56 7.8 5.9 5.9 1.9 0.0004 0.0000 0.00044
61 309 310 150 mm2 (Al.) 8.05 0.28 0.56 7.0 5.9 5.9 1.1 0.0003 0.0000 0.00027
62 310 311 150 mm2 (Al.) 47.15 0.28 0.56 7.0 5.0 5.9 1.7 0.0014 0.0001 0.00152
63 311 312 150 mm2 (Al.) 17.25 0.28 0.56 7.0 5.0 4.9 2.1 0.0005 0.0000 0-00052
64 312 313 150 mm2 (Al.) 17.25 0.28 0.56 6.3 5.0 4.9 1.4 0.0004 0.0000 0.00045
65 313 314 150 mm2 (Al.) 9.2 0.28 0.56 6.3 5.0 4.0 2.0 O.OO02 0.0000 0.00023
66 314 b 150 mm2 (Al.) 11.5 0.28 0.56 6.3 4.2 4.0 2.2 0.0002 0.0000 0.00027
67 b 315 150 mm2 (Al.) 37.95 0.28 0.56 3.8 2.3 1.3 2.2 0.0002 0.0001 0-00033
68 315 316 150 mmZ (Al.) 11.5 0.28 0.56 3.0 2.3 1.3 1.5 0.0001 0.0000 0.00007
69 316 317 150 mm2 (Al.) 12.65 0.28 0.56 3.0 1-2 1.3 1.8 0.0000 0.0000 0.00006
70 317 318 150 mm2 (Al.) 9.2 0.28 0.56 2.1 1.2 1.3 0.9 0.0000 0.0000 0.00002
71 318 319 150 mm2 (Al.) 8.05 0.28 0.56 2.1 1.2 0.7 1.2 0.0000 0.0000 0.00002
72 319 320 150 mm2 (Al.) 9.2 0.28 0.56 r  i.i 1.2 0.7 0.5 0.0000 0.0000 0-00001
73 320 321 150 mm2 (Al.) 10.35 0.28 0.56 i.i 0.0 0.7 1.0 0.0000 0.0000 0.00001
74 321 322 150 m m2 (Al.) 11.5 0.28 0.56 OjO 0.0 0.7 0.7 0.0000 0.0000 0.00000
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75 b 323 150 mm2 (A!.) 11.5 0.28 0.56 2.5 1.9 2.7 0.7 0.0001 0.0000 0.00006
76 323 324 150 mm2 (Al.) 11.5 0.28 0.56 2.5 0.8 2.7 1.8 0.0000 0.0000 0.00007
77 324 325 150 mm2 (Al.) 9.2 0.28 0.56 1.3 0.8 2.7 1.7 0.0000 0.0000 0.00004
78 325 326 150 mm2 (Al.) 10.35 0.28 0.56 1.3 0.8 1.9 1.0 0.0000 0.0000 0.00002

79 326 327 150 mm2 (Al.) 9.2 0.28 0.56 1.3 0.0 1.9 1.7 0.0000 0.0000 0.00003
80 327 328 150 mm2 (Al.) 8.05 0.28 0.56 0.0 0.0 1.9 1.9 0.0000 0.0000 0.00002
81 328 329 150 mm2 (Al.) 11.5 0.28 0.56 0.0 0.0 1.0 1.0 0.0000 0.0000 0.00001
82 AC-PB 2 330 70 mm2 (Al.) 11.5 0.61 1.21 1.9 0.9 4.0 2.7 0.0001 0.0001 0.00025
83 330 331 70 mm2 (Al.) 9.2 0.61 1.21 1.0 0.9 4.0 3.1 0.0001 0.0001 0.00020
84 331 332 70 mm2 (Al.) 9.2 0.61 1.21 1.0 0.9 2.9 2.0 0.0001 0.0000 0.00010
85 332 333 70 mm2 (Al.) 10.35 0.61 1.21 1.0 0.0 2.9 .2.6 0.0001 0.0001 0.00014
36 333 334 70 mm2 (Al.) , 8.05 0.61 1.21 t.O 0.0 1.7 1.5 0.0000 0.0000 0.00004
87 334 335 70 mm2 (Al.) 11.5 0.61 1.21 1.0 0.0 0.8 0.9 0.0000 0.0000 0.00002
88 335 336 70 mm2 (Al.) 9.2 0.61 1.21 0.0 0.0 0.8 0.8 0.0000 0.0000 0.00001
89 A 13/16 70 mm2-{AI.) 0 0.61 1.21 0.0 0.0000 0.0000 0.00000
90 13/19 c 70 mm2 (Al.) 69 0.61 1.21 5.7 6.0 7.5 1.7 0.0052 0.0002 0.00546
91 C 150 70 mm2 (Al.) 11.5 0.61 1.21 1.1 1.1 1.0 0.1 0.0000 0.0000 0.00002
92 160 149 70 mm2 (Al.) 23 0.61 1.21 1,1 0.0 1.0 1.1 0.0000 0.0000 0.00006
93 149 148 70 mm2 (Al.) 17.25 0.61 1.21 0.0 0.0 1.0 1.0 0.0000 0.0000 0.00003
94 c 151 70 mm2 (Al.) 23 0.61 1.21 4.6 4.9 6.5 1.8 0.0012 0.0001 0.00131
95 151 157 70 mm2 (Al.) 11.5 0.61 1.21 4.6 4.9 5.4 0.7 0.0005 0.0000 0.00053
96 157 152 70 mm2 (Al.) 11.5 0.61 1.21 4.6 4.9 4.8 0.3 0.0005 0.0000 0.00048
97 152 158 70 mm2 (Al.) 9.2 0.61 1.21 3.7 4.9 4.8 1.2 0.0003 0.0000 0.00035
98 158 153 70 mm2 (Al.) 9.2 0.61 1.21 2.7 4.9 4.8 2.2 0.0003 0.0001 0.00036
99 153 159 70 mm2 (Al.) 9.2 0.61 1.21 1.5 3.7 3.6 2.2 0.0002 0.0001 0.00021
IOO 159 154 70 mm2 (Al.) 11.5 0.61 1.21 0.7 2.9 2.8 2.2 0.0001 0.0001 0.00018
101 154 160 70 mm2 (Al.) 11.5 0.61 1.21 0.7 1.7 2.8 1.8 0.0001 0.0000 0.00012
102 160 155 70 mm2 (Al.) 6.9 0.61 1.21 0.7 1.7 2.0 1.2 0.0000 0.0000 0.00004
103 155 156 70 mm2 (Al.) 11.5 0.61 1.21 0.7 1.7 0.9 0.9 0.0000 0.0000 0.00004
194 156 161 70 mm2 (AL) 9.2 0.61 1.21 0.0 0.8 0.0 0.8 0.0000 0.0000 0.00001
105 13/20 163 70 mm2 (Al.) 28.75 0.61 1.21 7.6 4.8 7.9 3.0 0.0025 0.0003 0.00281
106 162 d 70 mm2 (Al.) 11.5 0.61 1.21 6.7 4.8 7.9 2.7 0.0009 0.0001 0.00101
107 d 163 70 mm2 (Al.) 9.2 0.61 1.21 0.0 0.0 0.7 0.7 0.0000 0.0000 0.00001
108 d 164 70 mm2 (Al.) 11.5 0.61 1.21 6.7 4.8 7.2 2.2 0.0008 0.0001 0.00090
109 164 e 70 mm2 (Al.) 9.2 0.61 1.21 5.9 4.8 7.2 2.1 0.0006 0.0000 0.00066
110 e 165 70 mm2 (Al.) 9.2 0.61 1.21 3.8 : 3.6 3.6 0.2 0.0002 0.0000 0.00023
111 165 166 70 mm2 (Al.) 10.35 0.61 1.21 3.8 2.9 3.6 O.S 0.0002 0.0000 0.00023
112 166 f 70 mm2 (Al.) 11.5 0.61 1.21 3.8 2.9 2.9 0.9 0.0002 0.0000 0.00023
113 f 167 70 mm2 (Al.) 6.9 0.61 1.21 1.8 0.9 0.9 0.9 0.0000 0.0000 0.00003
114 167 168 70 mm2 (Al.) 11.5 0.61 1.21 0.9 0.0 0.0 0.9 0.0000 0.0000 0.00002
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115 e 169 70 mm2 (Al.) 6.9 0.61 1.21 2.1 1.2 3.6 2.1 0.0001 0.0000 0.00012
116 169 170 70 mm2 (Al.) 8.05 0.61 1.21 2.1 1.2 2.8 1.4 0.0001 0,0000 0.00009

' 117 170 171 70 mm2.(AI.) 9.2 0.61 1.21 2.1 1.2 2.2 1.0 0.0001 0.0000 0.00007
118 171 172 70 mm2 (Al.) 9.2 0.61 1.21 l.l 1.2 1.2 0.1 0.0000 0.0000 0.00002
119 172 173 70 mm2 (Al.) 6.9 0.61 1.21 1.1 0.0 1.2 1.2 0.0000 0.0000 0.00002
120 173 174 70 mm2 (Al.) 11.5 0.61 1.21 0.0 0.0 1.2 1.2 0.0000 0.0000 0.00003
121 f 175 70 mm2 (Al.) 9.2 0.61 1.21 2.0 2.0 2.0 0.0 0.0001 0.0000 0.00007
122 175 176 70 mm2 (Al.) 6.9 0.61 1.21 2.0 0.9 2.0 1.1 0.0000 0.0000 0.00005
123 176 177 70mm2(AI.) 8.05 0.61 1.21 0.8 0.9 2.0 1.2 0.0000 0.0000 0.00004
124 177 180 70 mm2 (Al.) 8.05 0.61 1.21 0.8 0.9 1.0 0.2 0.0000 0.0000 0.00001
125 180 181 70 mm2 (Al.) 6.9 0.61 1.21 0.0 0.9 1.0 . 1.0 0.0000 0.0000 0.00002
126 181 179 70 mm2 (Al.) 5.75 0.61 1.21 0.0 0.0 1.0 1.0 0.0000 0.0000 0.00001
127 1 9 70 mm2 (Al.) 10.35 0.61 1.21 7.60 7.60 6.10 1.5 0.0010 0.0000 0.00099
128 9 h 70 mm2 (Al.) 9.2 0.61 1.21 4.5 5.3 3.8 1.3 0.0004 0.0000 0.00037
129 h 185 70 mm2 (Al.) 11.5 0.61 1.21 4.5 4.5 3.8 0.7 0.0004 0.0000 0.00039

130 185 186 70 mm2 (Al.) 11.5 0,61 1.21 4.5 4.5 3.0 1.5 0.0003 0.0000 0.00038
131 186 187 70 mm2 (Al.) 6.9 0.61 1.21 3.6 4.5 3.0 1.3 0.0002 0.0000 0.00019
132 187 188 70 mm2 (Al.) 10.35 0.61 1.21 3.6 3.6 3.0 0.6 0.0002 0.0000 0.00022
133 188 189 70 mm2 (Al.) 11.5 0.61 1.21 3.6 3.6 2.1 1:5 0.0002 0.0000 0.00024
134 189 190 70 mm2 (Al.) 11.5 0.61 1.21 2.6 3.6 2.1 1.3 0.0002 0.0000 0.00019
135 190 191 70 mm2 (Al.) 9.2 0.61 1,21 2.6 2.4 2.1 0.4 0.0001 0.0000 0.00010
136 191 192 70 mm2 (Al.) 6.9 0.61 1.21 2.6 2.4 1.1 1.4 0.0001 0.0000 0.00007
137 192 193 70 mm2 (Al.) 8.05 0.61 1.21 1.7 2.4 1.1 1.1 0.0000 0.0000 0.00006
138 193 194 70 mm2 (Al.) 6.9 0.61 1.21 1.1 2.4 1.1 1.3 0.0000 0.0000 0.00005
139 194 196 70 mm2 (Al.) 9.2 0.61 1.21 1.1 1.1 1.1 0.0 0.0000 0.0000 0.00002
140 196 195 70 mm2 (Al.) 13.8 0.61 1.21 1:1 1.1 0.0 0.0000 0.0000 0.00002
141 195 197 70 mm2 (Al.) 11.5 0.61 1.21 0,0 1.1 0.0 1.1 0.0000 0.0000 0.00003
142 9 198 25 mm2 (Al.) 9.2 1.64 3.28 3.1 2.3 2,3 0.8 0.0003 0.0000 0.00032
143 198 199 25 mm2 (Al.) 11.5 1.64 3.28 2.2 2.3 2.3 0.1 0.0003 0.0000 0.00029
144 199 200 25 mm2 (Al.) 11.5 1.64 3.28 1L1 1.1 1.1 0.0 0.0001 0.0000 0.00007
145 13/21 1 70 mm2 (Al.) 13.8 0.61 1.21 13.3 11.4 11.9 1.7 0,0038 0.0000 0.00381
146 1 201 70 mm2 (Al.) 17,25 0.61 1.21 5.7 4.6 5.8 1.2 0.0009 0.0000 0.00094
147 201 202 70 mm2 (Al.) 5.75 0.61 1.21 5;7 4.6 4.9 1.0 0.0003 0.0000 0.00028
148 202 203 70 mm2 (Al.) 9.2 0.61 1.21 5L0 4.6 4.9 0.4 0.0004 0.0000 0.00039
149 203 mini pb 3 70 mm2 (Al.) 9.2 0.61 1.21 5.0 3.8 4.9 1.2 0.0004 0.0000 0.00037
150 mini pb 2 204 70 mm2 (Al.) 23 0.61 1.21 110 1.0 3.1 2.1 0.0002 0.0001 0.00029
151 204 205 70 mm2 (Al.) 6.9 0.61 ■ 1.21 1l0 1.0 1.9 0.9 0.0000 0.0000 0.00003
152 205 206 70 mm2 (Al.) 9.2 0.61 1.21 0.0 0.0 0.9 0.9 0.0000 0.0000 0.00001
153 mini pb 1 207 70 mm2 (Al.) 23 0.61 1.21 1.1 0.9 1.1 0.2 0.0000 0.0000 0.00005
154 207 208 70 mm2 (Al.) 8.05 0.61 1,21 0:0 0.9 1.1 1.0 0.0000 0.0000 0,00002



270

155 208 209 70 mm2 (Al.) 10.35 0.61 1.21 0.0 0.0 1.1 1.1 0.0000 0.0000 0.00002
156 mini pb 4 210 70 mm2 (Al.) 17.25 0.61 1.21 2.9 1.9 0.7 1.9 0.0001 0.0001 0.00021
157 210 213 70 mm2 (Al.) 5.75 0.61 1.21 1.9 1.9 0.7 1.2 0.0000 0.0000 0.00004
158 213 211 70 mm2 (Al.) 9.2 0.61 1.21 1.9 1.0 0.7 1.1 0.0000 0.0000 0.00004
159 211 214 70 mm2 (Al.) 6.9 0.61 1.21 1.9 0.0 0.7 1.7 0.0000 0.0000 0.00004
160 214 215 70 mm2 (Al.) 9.2 0.61 1.21 1.9 0,0 0.0 1.9 0.0000 0.0000 0.00006
161 215 212 70 mm2 (Al.) 8.05 0.61 1.21 1.0 0.0 0.0 1.0 0.0000 0.0000 0.00001
162 13/22 j 70 mm2 (Al.) 23 0.61 1.21 5.7 5.7 5.4 0.3 0.0013 0.0000 0.00132
163 j 217 25 mmZ (A!.) 11.6 1.64 3.28 0.0 1.0 0.6 0.9 0.0000 0.0000 0.00005
164 217 216 25 mm2 (Al.) 11.5 1.64 3.28 0.0 . 1.0 0.0 1.0 0.0000 0.0000 0.00006
165 i k 70 mm2 (Al.) 5.75 0.61 1.21 5.7 4.7 4.8 1.0 0.0003 0.0000 0.00028
166 k 218 70 mm2 (Al.) 11.5 0.61 1.21 2 £ 2.0 1.6 0.8 0.0001 0.0000 0.00010
167 218 219 70 mm2 (Al.) 9.2 0.61 1.21 1.8 2.0 1.6 0.3 0.0001 0.0000 0.00006
168 219 220 70 mm2 (Al.) 6.9 0.61 1.21 1J8 0.9 1.6 0.8 0.0000 0.0000 0.00003
169 220 221 70 mm2 (Al.) 6.9 0.61 1.21 1:8 0.9 0.8 1.0 0.0000 0.0000 0.00003
170 221 222 70 mm2 (Al.) 9.2 0.61 1.21 1.0 0.9 0.8 0.2 0.0000 0.0000 0.00001
171 222 223 70 mm2 (Al.) 11.5 0.61 1.21 1J0 0.0 0.8 0.9 0.0000 0.0000 0.00002
172 223 224 70 mm2 (Al.) 9.2 0.61 1.21 1.0 0.0 0.0 1.0 0.0000 0.0000 0.00002
173 k 225 70 mm2 (Al.) 28.75 0.61 1.21 3.2 2.7 3.2 0.5 0.0005 0.0000 0.00049
174 225 226 70 mm2 (Al.) 9.2 0.61 1.21 3:2 1.9 3.2 1.3 0.0001 0.0000 0.00015
175 226 227 70 iran2 (Al.) 5.75 0.61 : 1.21 3:2 1.9 22. 1.2 0.0001 0.0000 0.00008
176 227 228 70 mm2 (Al.) 6.9 0.61 1.21 ^.1 1.9 2.2 0.3 0.0001 0.0000 0.00005
177 228 229 70 mm2 (Al.) 11.5 0.61 1.21 2:1 1.2 2.2 1.0 0.0001 0.0000 0.00009
178 229 230 70 mm2 (Al.) 9.2 0.61 1.21 2:1 12. 1.1 1.0 0.0000 0.0000 0.00005
179 230 231 70 mm2 (Al.) 6.9 0.61 . 1.21 0:9 1.2 1.1 0.3 0.0000 0.0000 0.00002
180 231 232 70 mm2 (Al.) 6.9 0.61 1.21 0J9 1.2 0.0 1.1 0.0000 0.0000 0.00002
181 232 233 70 mm2 (Al.) 9.2 0.61 1.21 0:9 0.0 0.0 0.9 0.0000 0.0000 0.00001
182 13/24 I 70 mm2 (Al.) 23 0.61 1.21 0.2 5.1 5.4 0.3 0.0011 0.0000 0.00115
183 I m 70 mm2 (At.) 17.25 0.61 1.21 1J7 2.8 2.0 1.0 0.0002 0.0000
184 m 238 25 mm2 (Al.) 11.5 1.64 3.28 0:8 1.0 0.0 0.9 0.0000 0.0000 0.00006
185 238 239 25 mm2 (Al.) 11.5 1.64 3.28 0:8 0.0 0.0 0.8 0.0000 0.0000 0.00004
186 m 240 70 mm2 (Al.) 11.5 0.61 1.21 0!9 1.8 2.0 1.0 0.0001 0.0000 0.00007
187 240 241 70 mm2 (Al.) 9.2 0.61 1.21 019 1.8 1.0 0.9 0.0000 0.0000 0.00004
188 241 242 70 mm2 (Al.) 9.2 0.61 1.21 019 1.0 1.0 0.1 0.0000 0.0000 0.00002
189 242 243 70 mm2 (Al.) 6.9 0.61 1.21 010 1.0 1.0 1.0 0.0000 0.0000 0.00002
190 243 244 70 mm2 (Al.) 10.35 0.61 1.21 OlO 1.0 0.0 1.0 0.0000 0.0000 0.00002
191 I 245 70 mm2 (Al.) 11.5 0.61 1.21 3!5 2.3 3.4 1.2 0.0002 0.0000 0.00022
192 245 246 70 mm2 (Al.) 11.5 0.61 I.2I 2 5 2.3 3.4 1.0 0.0002 0.0000 0.00018
193 246 n 70 mm2 (Al.) 5.75 0.61 1.21 2:5 2.3 2.5 0.2 0.0001 0.0000 0.00006
194 n 247 70 mm2 (Al.) 5.75 0.61 1.21 1.2 0.9 1.5 0.5 0.0000 0.0000 0.00002
195 247 248 70 mm2 (Al.) 9.2 0.61 1.21 1:2 0.0 1.5 1.4 0.0000 0.0000 0.00004
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249 70 mm2 (Al.) 11.5 0.61 1.21 0.0 0.0 1.5 1.5 0.0000 0.0000 0.00005
250 70 mm2 (Al.) 12.65 0.61 1.21 0.0 0.0 0.7 0.7 0.0000 0.0000 0.00001
251 70 mm2 (Al.) 9.2 0.61 1.21 1.3 1.4 1.0 0.4 0.0000 0.0000 0.00003
252 70 mm2 (Al.) 6.9 0.61 1.21 0.7 1.4 1.0 0.6 0.0000 0.0000 0.00002
253 70 mm2 (Al.) 9.2 0.61 1.21 0.7 0.7 1.0 0.3 0.0000 0.0000 0.00001
254 70 mm2 (Al.) 10.35 0.61 1.21 0.7 0.7 0.0 0.7 0.0000 0.0000 0.00001
255 70 mm2 (Al.) 9.2 0.61 1.21 0.0 0.7 0.0 0.7 0.0000 0.0000 0.00001
257 70 mm2 (Al.) 17.25 0.61 1.21 2.1 0.8 2.2 1.4 0.0001 0.0000 0.00014
258 70 mm2 (Al.) 5.75 0.61 1.21 2.1 0.8 1.0 1.2 0.0000 0.0000 0.00003
259 70 mm2 (Al.) 9.2 0.61 1.21 1L1 0.8 1.0 0.3 0.0000 0.0000 0.00002
260 70 mm2 (Al.) 6.9 0.61 1.21 1.1 0.0 1.0 1.1 0.0000 0.0000 0.00002
261 70 mm2 (Al.) 8.05 0.61 1.21 11-1 0.0 0.0 1.1 0.0000 0.0000 0.00002
337 70 mm 2 (Al.) 0.61 1.21 3.9 3.7 3.7 0.2 0.0000 0.0000 0.00000
338 70 mm2 (Al.) 17.25 0.61 1.21 a s 3.7 2.9 0.9 0.0004 0.0000 0.00041
339 70 mm2 (Al.) 11.5 0.61 1.21 3L9 2.7 2.9 1.1 0.0002 0.0000 0.00023
340 70 mm2 (Al.) 11.5 0.61 1.21 3.1 2.7 2.9 0.3 0.0002 0.0000 0.00018
341 70 mm2 (Al.) 17.25 0.61 1.21 3L1 2.7 1.9 1.1 0.0002 0.0000 0.00024
342 70 mm2 (Al.) 11.5 0.61 1.21 311. 1.9 1.9 1.2 0.0001 0.0000 0.00014
343 70 mm2 (Al.) 17.25 0.61 1.21 2 12 1.9 1.9 0.3 0.0001 0.0000 0.00013
344 70 mm2 (Al.) 0.61 1.21 212 1.9 0.9 1.2 0.0000 0.0000 0,00000
345 70 mm2 (Al.) 18.4 0.61 1.21 212 0.9 0.9 1.3 0.0001 0.0000 0.00011
346 70 mm 2 (Al.) 11.5 0.61 1.21 1J2 0.9 0.9 0.3 0.0000 0.0000 0.00002
347 70 mm2 (Al.) 17.25 0.61 1.21 1J2 0.9 0.0 1.1 0.0000 0.0000 0.00005
348 70 mm2 (At.) 8.05 0.61 1.21 1J2 0.0 0.0 1.2 0.0000 0.0000 0.00002

70 mm2 (Al.) 149.5 0.61 1.21 3 5 4.4 5.3 1.6 0.0054 0.0004 0.00586
349 70 mm2 (Al.) 69 0.61 1.21 0.0 0.6 2.0 1.8 0.0002 0.0003 0.00045
350 70 mm2 (Al.) 11.5 0.61 1.21 o.o 0.6 1.3 1.1 0.0000 0.0000 0.00003
351 70 mm2 (Al.) 11.5 0.61 1.21 0.0 0.6 0.7 0.7 0.0000 0.0000 0.00001
352 70 mm2 (Al.) 34.5 0.61 1.21 0.0 0.0 0.7 0.7 0.0000 0.0000 0.00003
353 70 mm2 (Al.) 11.5 0.61 1.21 3.5 3.8 3.3 0.4 0.0003 0.0000 0.00027
354 70 mm2 (Al.) 5.75 0.61 1.21 3.5 3.8 2.5 1.2 0.0001 0.0000 0.00012
355 70 mm2 (Al.) 5,75 0.61 1.21 3.5 2.8 2.5 0.9 0.0001 0.0000 0.00010
356 70 mm2 (Al.) 11.5 0.61 1.21 3.5 2.8 1.8 1.5 0.0002 0.0000 0.00019
357 70 mm2 (Al.) 5.75 0.61 1.21 3.5 1.7 1.8 1.8 0.0001 0.0000 0.00009
358 70 mm2 (Al.) 6.9 0.61 1.21 2.5 1.7 1.8 0.8 0.0001 0.0000 0.00006
359 70 mm2 (Al.) 11.5 0.61 1.21 2.5 1.7 0.8 1,5 0.0001 0.0000 0.00010
360 70 mm2 (Al.) 9.2 0,61 1.21 2.5 0.8 0.8 1.7 0.0000 0.0000 0.00007
361 70 mm2 (Al.) 11.5 0.61 1.21 2.5 0.8 0.0 2.2 0.0000 0.0001 0.00012
362 70 mm2 (Al.) 9.2 0.61 1.21 1.7 0.8 0.0 1.5 0.0000 0.0000 0.00004

363
70 mm2 (Al.) 17.25 0.61 1.21 17 4.9 5.4 3.5 0.0006
70 mm2 (Al.) 9.2 0.61 121 0,9. 1.6 3.4 2.2 0.0001

0.0003
0.0001

0.00084
0.00014
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237 363 r 70 mm2 (Al.) 5.75 0.61 1.21 0.9 1.6 2.5 1.4 0.0000 0.0000 0.00005
. 238 r 364 70 mm2 (Al.) 6,9 0.61 1.21 0.0 0.8 2.5 2.2 0,0000 0.0000 0.00007

239 364 365 70 mm2 (Al.) 5.75 0.61 1.21 0.0 0.8 1.8 1.6 0.0000 0.0000 0.00003
240 365 866 70 mm2 (Al.) . 6.9 0.61 1.21 0.0 0.0 1.8 1.3 0.0000 0.0000 0.00004
241 366 367 70 mm2 (Al.) 9.2 0.61 1.21 0.0 0.0 1.0 1.0 0.0000 0.0000 0.00002
242 r 368 70 mm2 (Al.) 17.25 0.61 1.21 0.9 0.8 0.0 0.9 0.0000 0.0000 0.00003
243 368 369 70 mm2 (Al.) 5.75 0.61 1.21 0.0 0.8 0.0 0.8 0.0000 0.0000 0.00001
244 0 1 0.0000 0.0000
245 q t 70 mm2 (Al.) 11.5 0.61 1.21 0,8 3.3 2.0 2.2 0.0001 0.0001 0.00017
246 t 370 70 mm2 (Al.) 5.75 0.61 1.21 0.8 2.3 2.0 1.4 0.0000 0.0000 0.00005
247 370 371 7 0 iran2 (A l . > 6.9 0.61 1.21 0.8 2.3 1.4 1.3 0.0000 0.0000 0.00005
248 371 372 70 mm2 (Al.) 9.2 0.61 1.21 0.8 1.5 1.4 0.7 0.0000 0.0000 0.00003
249 372 373 70 mm2 (Al.) 5.75 0.61 1.21 0.8 1.5 0.6 0.8 0.0000 0.0000 0.00002
250 373 374 70 mm2 (Al.) 9.2 0.61 1.21 0.8 0.7 0.6 0.2 0.0000 0.0000 0.00001
251 374 375 70 mm2 (Al.) 6.9 0.61 1.21 0.8 0.7 0.0 0.3 0.0000 0.0000 0.00001
252 375 376 70 mm2 (Al.) 11.5 0.61 1.21 0.0 0.7 0.0 0.7 0.0000 0.0000 0.00001
253 t 377 70 mm2 (Al.) 5.75 0.61 1.21 0.0 1.0 0.0 1.0 0.0000 0.0000 0.00001
254 | 2.8735 0.0662 2.9396
255

257 13/18 142 10 Sq. mm. 11.5 4.02 S.03 0.9 0.0 0,0 0.9 0.00004 0.00007 0.00011
258 13/18 143 10 Sq. mm. 10.35 4.02 8.03 0.D 0.9 0.0 0.9 0.00003 0.00007 0.00010
259 13/19 144 10 Sq. mm. 11.5 4.02 8.03 OS 0.0 0.0 0.9 0.00004 0.00007 0.00011
260 13/19 145 10 Sq. mm. 12.65 4.02 8.03 0,0 0.0 0.9 0.9 0.00004 0.00008 0.00012
261 13/20 146 10 Sq. mm. 13.8 . 4.02 8.03 r n 0.0 0.0 1.0 0.00006 0.00011 0.00017
262 13/20 147 10 Sq. mm. 9.2 4.02 8.03 0-0 1.0 0.0 1.0 0.00004 0.00007 0.00011
263 148 25 Sq. mm. 10.35 1.64 3.28 OJO 0.0 1.0 1.0 0.00002 0.00003 0.00005
264 149 25 Sq. mm. 9.2 1.64 3.28 1J1 0.0 0.0 1.1 0.00002 0.00004 0.00005
265 150 25 Sq. mm. 13.8 1.64 3.28 OJO 1.1 0.0 1.1 0.00003 0.00005 0.00008
266 151 25 Sq. mm. 11.5 1.64 3.28 0J0 0.0 1.1 1.1 0.00002 0.00005 0.00007
267 152 25 Sq. mm. 12.66 1.64 3.28 0J9 0.0 0.0 0.9 0.00002 0.00003 0.00005
268 153 25 Sq. mm. 13.8 1.64 3.28 1J2 1.2 1.2 0.0 0.00010 0.00000 0.00010
269 154 25 Sq. mm. 9.2 1.64 3.28 0.0 1.2 0.0 1.2 0.00002 0.00000 0.00007
270 155 25 Sq. mm. 10.35 1.64 3.28 OJO 0.0 1.1 1.1 0.00002 0.00004 0.00006
271 156 25 Sq. mm. 12.65 1.64 3.28 0J7 0.9 0.9 0.2 0.00004 0.00000 0.00005
272 157 25 Sq. mm. 12.65 1.64 3.28 OJO 0.0 0.6 0.6 0.00001 0.00001 0.00002
273 158 25 Sq. mm. 11.5 1.64 3.28 1J0 0.0 0.0 1.0 0.00002 0.00004 0.00006
274 159 25 Sq. mm. 16.1 1.64 3.28 0J8 0.8 0.8 0.0 0.00005 0.00009 0.00005
275 160 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.8 0.8 0,00001 0.00002 0.00003
276 161 25 Sq. mm. 10.35 1.64 3.28 OJO 0.8 0.0 0.8 0.00001 0.00002 0.00003
277 162 25 Sq. mm. 9.2 1.64 3.23 0:9 0.0 0.0 0.9 0.00001 0.00002 0.00004
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278 163 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00003
279 164 25 Sq. mm. 9.2 1.64 3.28 0.8 0.0 0.0 0.8 0.00001 0.00002 0.00003
280 165 25 Sq. mm. 8.05 1.64 3.28 0.0 0.7 0.0 0.7 0.00001 0.00001 0.00002
281 166 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00003
282 167 25 Sq. mm. 13.8 1.64 3.28 0.9 0.9 0.9 0.0 0.00005 0.00000 0.00005
283 168 25 Sq. mm. 12.65 1.64 3.28 0.9 0.0 0.0 0.9 0.00002 0.00003 0.00005
284 169 25 Sq. mm. 8.05 1.64 3.28 Q.O 0.0 0.8 0.8 0,00001 0.00002 0.00003
285 170 25 Sq. mm. 10.35 - 1.64 3.28 GO 0.0 0.6 0.6 0.00001 0.00001 0.00002
286 171 25 Sq. mm. 12.65 1.64 3.28 11.0 0.0 1.0 1.0 0.00004 0.00004 0.00008
237 172 25 Sq. mm. 12.65 1.64 3.28 Q.O 1.2 0.0 1.2 0.00003 0.00006 0.00009
288 173 25 Sq. mm. 11.5 1.64 3.28 i;.i 0.0 0.0 1,1 0.00002 0.00005 0.00007
289 174 25 Sq. mm. 16.1 1.64 3.28 O'.O 0.0 1.2 1.2 0.00004 0.00008 0.00011
290 175 25 Sq. mm. 9.2 1.64 3.28 o:.o 1.1 0.0 1.1 0.00002 0.00004 0.00005
291 176 25 Sq. mm. 10.35 1.64 3.28 1i.2 0.0 0.0 1.2 0.00002 0.00005 0.00007
292 177 25 Sq. mm. 9.2 1.64 3.28 o:.o 0.0 1.0 1.0 0.00002 0.00003 0.00005
293 178 25 Sq. mm. 11.5 1.64 3.28 11.0 1.0 1.0 0.0 0.00006 0.00000 0.00006
294 179 25 Sq. mm. 9.2 1.64 3.28 o,.o 0.0 1.0 1.0 0.00002 0.00003 0.00005
295 180 25 Sq. mm. 8.05 1.64 3.28 0L8 0.0 0.0 0.8 0.00001 0.00002 0.00003
296 181 25 Sq. mm. 11.5 1.64 ' .3.28 ■ 0L0 0.9 0.0 0.9 0,00002 0.00003 0.00005
297 13/21 182 10 Sq. mm. 13.8 4.02 8.03 010 0.0 0.8 0.8 0.00004 0.00007 0.00011
298 13/21 183 10 Sq. mm. 12.65 4.02 8.03 018 0.0 0.0 0.8 0.00003 0.00007 0.00010
299 13/21 184 10 Sq. mm. 17.25 4.02 8.03 010 0.8 0.0 0.8 0.00004 0.00009 0.00013
300 185 25 Sq. mm. 10.35 1.64 3.28 o:o 0.0 0.8 0.8 0.00001 0.00002 0.00003
301 186 25 Sq. mm. 9.2 1.64 3.28 019 0.0 0.0 0.9 0.00001 0.00002 0.00004
302 187 25 Sq. mm. 12.65 1.64 3.28 010 0.9 0.0 0.9 0.00002 0.00003 0.00005
303 188 25 Sq. mm. 13.8 1.64 ■ 3.28 010 0.0 0.9 0.9 0.00002 0.00004 0.00005
304 189 25 Sq. mm. 11.5 1.64 3.28 110 0.0 0.0 1.0 0.00002 0.00004 0.00006
305 190 25 Sq. mm. 11.5 1.64 . 3.28 010 1.2 0.0 1.2 0.00003 0.00005 0.00008
306 191 25 Sq. mm. 9.2 1.64 3.28 O'.O 0.0 1.0 1.0 0.00002 0.00003 0.00005
307 192 25 Sq. mm. 13.8 1.64 ' 3.28 019 0.0 0.0 0.9 0.00002 0.00004 0.00005
308 193 25 Sq. mm. 8.05 1.64 3.28 o;e 0.0 0.0 0.6 0.00000 0.00001 0.00001
309 194 25 Sq. mm. 12.65 1.64 3.28 0 l0 1.3 0.0 1.3 0.00004 0.00007 0.00011
310 195 25 Sq. mm. 9.2 1.64 3.28 111 0.0 0.0 1.1 0.00002 0.00004 0.00005
311 196 25 Sq. mm. 11.5 1.64 3.28 010 0.0 1.1 1.1 0.00002 0.00005 0.00007
312 197 25 Sq. mm. 10.35 1.64 3.28 OiO 1.1 0.0 1.1 0.00002 0.00004 0.00006
313 198 25 Sq. mm. 11.5 1.64 3.28 0!9 0.0 0.0 0.9 0.00002 0.00003 0.00005
314 199 25 Sq. mm. 12.65 L64 3.28 111 1.2 1.2 0.1 0.00008 0.00000 0.00009
315 200 25 Sq. mm. 13.8 1.64 3.28 1.1 1.1 1.1 0.0 0.00008 0.00000 0.00008
316 201 25 Sq. mm. 9.2 1.64 3.28 010 0.0 0.9 0.9 0.00001 0.00002 0.00004
317 202 25 Sq. mm. 10.35 1.64 3.28 0.7 0.0 0.0 0.7 0.00001 0.00002 0.00002
318 203 25 Sq. mm. 9.2 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00003
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319 204 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.2 1.2 0.00003 0.00007 0.00010
320 205 25 Sq. mm. 11.5 - 1.64 3.28 1 JO 1.0 1.0 0.0 0.00006 0.00000 0.00006
321 206 25 Sq. mm. 12.65 1.64 • 3.28 0:0 0.0 0.9 0.9 0.00002 0.00003 0.00005
322 207 25 Sq. mm. 13.8 1.64 3.28 1.1 010 0.0 1.1 0.00003 0.00005 0.00008
323 208 25 Sq. mm. . 9.2 1.64 3.28 oio 0.9 0.0 0.9 0.00001 0.00002 0.00004
324 209 25 Sq. mm. 10.35 1.64 3.28 0.0 0,0 1.1 1.1 0.00002 0.00004 0.00006
325 210 25 Sq. mm. 12.65 1.64 3.28 1.0 0.0 0.0 1.0 0.00002 0.00004 0.00006
326 211 25 Sq. mm. 11.5 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00004 0.00006
327 212 25 Sq. mm. 16.1 1.64 3.28 i;o - 0.0 0.0 1.0 0.00003 0.00005 0.00008
328 213 25 Sq. mm. 12.65 1.64 3.28 o:o 0.9 0.0 0.9 0.00002 0.00003 0.00005
329 214 25 Sq. mm. 10.35 1.64 3.28 010 0.0 0.7 0.7 0.00001 0.00002 0.00002
330 215 25 Sq. mm. 16.1 1.64 3.28 0J9 0.0 0.0 0.9 0.00002 0.00064 0.00006
331 216 25 Sq. mm. 9.2: 1.64 3.28 010 1.0 0.0 1.0 0.00002 0.00003 0.00005
332 ' 217 25 Sq. mm. 8.05 1.64 3.28 o:o 0.0 0.6 0.6 0.00000 0.00001 0.00001
333 218 25 Sq. mm. 11.5 1.64 3.28 0:7 0.0 0.0 0.7 0.00001 0.00002 0.00003
334 219 25 Sq. mm. 10.35 1.64 3.28 0:0 1.1 0.0 1.1 0.00002 0.00004 0.00006
335 220 25 Sq. mm. 8.05 1.64 3128 oio 0.0 0.8 0.8 0.00001 0.00002 0.00003
336 221 25 Sq. mm. 12.65 1.64 3.28 0J8 0.0 0.0 0.8 0.00001 0.00003 0.00004
337 222 25 Sq. mm. 11.5 1.64 3.28 0.0 0.9 0.0 0.9 0.00002 0.00003 0.00005
338 223 25 Sq. mm. 12.65 1.64 3.28 0:0 0.0 0.8 0.8 0.00001 0.00003 0.00004
339 224 25 Sq. mm. 12.65 1.64 3.28 110 0.0 0.0 1.0 0.00002 0.00004 0.00006
340 225 25 Sq. mm. 12.65 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00003 0.00004
341 226 25 Sq. mm. 9.2 1.64 3.28 010 0.0 1.0 1.0 0.00002 0.00003 0.00005
342 227 25 Sq. mm. 11.5 1.64 3.28 111 0.0 0.0 1.1 0.00002 0.00005 0.00007
343 228 25 Sq. mm. 10.35 1.64 3.28 0.0 0.7 0.0 0.7 0.00001 0.00002 0.00002
344 229 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 1.1 1.1 0.00002 0.00005 0.00007
345 230 25 Sq. mm. 12.65 1.64 3.28 112 0.0 0.0 1.2 0.00003 0.00006 0.00009
346 231 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.1 1.1 0.00003 0.00005 0.00008
347 232 25 Sq. mm. 9.2 1.64 3.28 0.0 1.2 0.0 1.2 0.00002 0.00004 0.00007
348 233 25 Sq. mm. 10.35 1.64 3.28 019 0.0 0.0 0.9 0.00001 0.00003 0.00004
349 13/23 234 10 Sq. mm. 12.65 4.02 8.03 010 0.0 0.9 0.9 0.00004 0.00008 0.00012
350 13/23 235 10 Sq. mm. 13.8 4.02 8.03 010 1.0 0.0 1.0 0.00096 0.00011 0.00017
351 13/24 236 10 Sq. mm. . 11.5 4.02 8.03 017 0.0 0.0 0.7 0.00002 0.00005 0.00007
352 13/24 237 10 Sq. mm. 20.7 4.02 8.03 0!0 0.0 0.8 0.8 0.00005 0.00011 0.00016
353 238 25 Sq. mm. 13.8 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00005 0.00007
354 239 25 Sq. mm. 9.2 1.64 3.28 018 0.0 0.0 0.8 0.00001 0.00002 0.00003
355 240 25 Sq. mm. 11.5 1.64 3.28 010 0.0 1.0 1.0 0.00002 0.00004 0.00006
356 241 25 Sq. mm. 9.2 1.64 3.28 0:0 0.8 0.0 0.8 0.00001 0.00002 0.00003
357 242 25 Sq. mm. 13.8 1.64 3.28 0.9 0.0 0.0 0.9 0.00002 0.00004 0.00005
358 243 25 Sq. mm. 8.05 1.64 3.28 010 0.0 1.0 1.0 0.00001 0.00003 0.00004
359 244 25 Sq. mm. 12.65 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00004 0.00006
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360 245 25 Sq. mm. 9.2 1.64 ! 3-28 1.0 0.0 0.0 1.0 0.00002 0.00003 0.00005
361 246 25 Sq. mm. 11.5 1.64 1 3.28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
362 247 25 Sq. mm. 10.35 1.64 ' 3.28 0.0 0.9 0.0 0.9 0.00001 0.00003 0.00004
363 248 25 Sq. mm. ■ 11.5 1.64 ' 3.28 1.2 0.0 0.0 L2 0.00003 0.00005 0.00008
364 249 25 Sq. mm. 12.65 1.64 ! 3.28 0.0 0.0 0.8 0.8 0.00001 0.00003 0.00004
365 250 25 Sq. mm. 13.8 1.64 3.28 0,0 0.0 0.7 0.7 0.00001 0.00002 0.00003
366 251 25 Sq. mm. 9.2 1.64 i 3.28 0.6 0.0 0.0 0.6 0.00001 0.00001 0.00002
367 252 25 Sq. mm. 10.35 1.64 i 3.28 0.0 0.7 0.0 0,7 0.00001 0.00002 0.00002
36S 253 25 Sq. mm. 9.2 1.64 ; 3.28 0.0 0.0 1.0 1.0 0.00002 0.00003 0.00005
369 254 25 Sq. mm. 13.8 1.64 ! 3.28 0.7 0.0 0.0 0.7 0.00001 0.00002 0.00003
370 255 25 Sq. mm. 11.5 1.64 ! 3.28 0.0 0.7 0.0 0.7 0.00001 0.00002 0.00003
371 13/29 256 25 Sq. mm. 18.4 1.04 1 3.28 1.1 ' 1.2 1.1 0.1 0.00012 0.00000 0.00012
372 257 25 Sq. mm. 13.8 1.64 : 3.28 0.0 0.0 1.2 1.2 0.00003 0.00007 0.00010
373 258 25 Sq. mm. 9.2 1.64 1 3.28 1.0 0.0 0.0 1.0 0.00002 0.00003 0.00005
374 259 25 Sq. mm. 10.35 1.64 ' 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00003
375 260 25 Sq. mm. 12.65 1.64 ; 3.28 0.0 0.0 1.0 1.0 0.00002 0.00004 0.00006
376 261 25 Sq. mm. 9.2 1.64 ! 3.28 1.1 0.0 0.0 1.1 0.00002 0.00004 0.00005
377 13/30/1 262 10 Sq. mm. 24.15 4.02 ! 8.03 0.0 1.0 0.0 1.0 0.00010 0.00019 0.00029
378 13/30/1 263 10 Sq. mm. 23 4.02 : .8.03 1.2 0.0 0.0 1.2 0.00013 0.00027 0.00040
379 13/30/1 264 10 Sq. mm. 24.15 4.02 i 8.03 0.0 0.0 1.2 1.2 0.00014 0.00028 0.00042
380 13/30/2 265 10 Sq. mm. 23! 4.02 ! 8.03 0.0 0.0 1.3 1.3 0.00016 0.00031 0.00047
381 266 25 Sq. mm. 28.75 1.64 : 3.28 1.3 0.0 0.0 1.3 0.00008 0.00016 0.00024
382 267 25 Sq. mm. 24.15 1.64 ! 3.28 0.0 1.1 0.0 1.1 0.00005 0.00010 0.00014
383 268 25 Sq. mm. 10.35 1.64 i 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00003
384 13/30/4 269 10 Sq. mm. 26.45 4.02 i 8.03 1.1 0.0 0.0 1,1 0.00013 0.00026 0.00039
385 270 10 Sq. mm. 12.65 4.02 : 8.03 0.0 1.2 0.0 1.2 0.00007 0.00015 0.00022
386 271 10 Sq. mm. ■ 10.35 4.02 ! 8.03 0.0 0.0 0,9 0.9 0.00003 0.00007 0.00010
387 272 10 Sq. mm. 8.05 4.02 8.03 0.0 0.0 1.0 1.0 0.00003 0.00006 0.00010
388 273 10 Sq. mm. 13.8 4.02 1 8.03 1.0 0.0 0.0 1.0 0.00006 0.00011 0.00017
389 274 10 Sq. mm. 14.95 4.02 i 8.03 0.0 1.1 0.0 1.1 0.00007 0.00015 0.00022
390 275 25 Sq. mm. 10.35 1.64 I 3.28 0.0 0.0 1.1 1.1 O.OOOP2 0.00004 0.00006
391 276 25 Sq. mm. 9.2' 1.64 : 3.28 1.2 0.0 0.0 1.2 0.00002 0.00004 0.00007
392 277 25 Sq. mm. 11.5 1.64 ! 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00004
393 278 25 Sq. mm. 12.65 1.64 i 3.28 0.0 0.0 1.0 1.0 0.00002 0.00004 0.00006
394 279 25 Sq. mm. 9 .2 : 1.64 1 3.28 0.9 0.0 0.0 0.9 0.00001 0.00002 0.00004
395 280 25 Sq. mm. 8.05' 1.64 1 3.28 0.0 0.0 1.0 1.0 0.00001 0.00003 0.00004
396 281 25 Sq. mm. 12.65 1.64 ' 3.28 0.0 0.9 0.0 0.9 0.00002 0.00003 0.00005
397 13/31 282 10 Sq. mm. 14.95 4.02 ■ 8.03 0.8 0.0 0.0 0.8 0.00004 0.00008 0.00012
398 13/32 283 10 Sq. mm. 17.25 4.02 i 8.03 0.0 0.0 0.9 0.9 0.00006 0.00011 0.00017
399 13/32 284 10 Sq. mm. 16.1 4.02 1 8.03 0.8 0.0 0.0 0.8 0.00004 0.00008 0.00012
400 13/33 285 10 Sq. mm. ' 11.5 ; 4.02 ; 8.03 CKO 0.9 0.0 0.9 0.00064 0.00007 0.00011
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401 13/33 286 10 Sq. mm. 21.85 4.02 8.03 0:0 0.0 0.8 0.8 0.00006 0.00011 0.00017
402 13/34 287 10 Sq, mm. 20.7 4.02 8.03 1.0 0.0 0.0 1.0 0.00008 0.00017 0.00025
403 13/35 288 10 Sq. mm. 13.8 4.02 8.03 o;o 0.0 0.8 0.8 0.00004 0.00007 0.00011
404 13/36 289 10 Sq. mm. 14.95 4.02 8.03 0:9 0.9 0.9 0.0 0,00015 0.00000 0.00015
405 13/37 290 10 Sq. mm. . 11.5 4.02 8.03 0.0 1.0 0.0 1.0 0.00005 0.00009 0.00014
406 291 25 Sq. mm. 9.2 1.64 3.28 1.0 0.0 © O 1.0 0.00002 0.00003 0.00005
407 292 25 Sq. mm. 13.8 1.64 3.28 0:0 0.0 1.0 1.0 0.00002 0.00005 . 0.00007
408 293 25 Sq. mm. 8.05 1.64 3.28 0.0 1.2 0.0 1.2 0.00002 0.00004 0.00006
409 294 25 Sq. mm. 12.65 1.64 3.28 1.1 0.0 0.0 1.1 0.00003 0.00005 0.00008
410 295 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00003
411 296 25 Sq. mm. 11.5 1.64 3.28 0.0 0.7 0.0 0.7 0.00001 0.00002 0.00003
412 297 25 Sq. mm. 10.35 1,64 3.28 1.1 0.0 0.0 1.1 0.00002 0,00004 0.00006
413 298 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00003
414 299 25 Sq. mm. 12.65 1.64 3.28 0.0 0.9 0.0 0.9 0.00002 0.00003 0.00005
415 300 25 Sq. mm. 13.8 1.64 3.28 1.2 0.0 0.0 1.2 0.00003 0.00007 0.00010
416 301 25 Sq. mm. 9.2 1.64 3.28 o:o 0.0 0.6 0.6 0.00001 0.00001 0.00002
417 302 25 Sq. mm. 10.35 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00003
418 303 25 Sq. mm. 9.2 1.64 3.28 1.0 0.0 0.0 1.0 0.00002 0.00003 0.00005
419 304 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.0 1.0 0.00002 0.00005 0.00007
420 305 25 Sq. mm. 11.5 1.64 3.28 0.0 1.1 0.0 1.1 0.00002 0.00005 0.00007
421 306 25 Sq. mm. 12.65 1.64 3.28 0.0 1.1 0.0 1.1 0.00003 0.00005 0.00008
422 307 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.1 1.1 0.00003 0.00005 0.00008
423 308 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00003
424 309 25 Sq. mm. 10,35 1.64 3.28 0.8 0.0 0.0 0.8 0.00001 0.00002 0.00003
425 310 25 Sq. mm. 12.65 1.64 3.28 0.0 0.9 0.0 0.9 0.00002 0.00003 0.00005
426 311 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 1.0 1.0 0.00002 0.00004 0.00006
427 312 25 Sq. mm. 16.1 1.64 3.28 0.7 0.0 0.0 0.7 0.00001 0.00003 0.00004
428 313 25 Sq. mm. 12.65 1.64 3.28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
429 314 25 Sq. mm. 10.35 1.64 3.28 0,0 0.8 0.0 0.8 0.00001 0.00002 0.00003
430 315 25 Sq. mm. 16.1 1.64 3.28 0.8 0.0 0.0 0.8 0.00002 0.00003 0.00005
431 316 25 Sq. mm. 9.2 1.64 3.28 0.0 1.1 0.0 1.1 0.00002 0.00004 0.00005
432 317 25 Sq. mm. 8.05 1.64 3.28 0.9 0.0 0.0 0.9 0.00001 0.00002 0.00003
433 318 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.6 0.6 0.00001 0.00001 0.00002
434 319 25 Sq. mm. 10.35 1.64 3.28 1.0 0.0 0.0 1.0 0.00002 0.00003 0.00005
435 320 25 Sq. mm. 8.05 1.64 3.28 0.0 1.2 0.0 1.2 0.00002 0.00004 0.00006
436 321 25 Sq. mm. 12.65 1.64 3.28 1.1 0.0 0.0 1.1 0.00003 0.00005 0.00008
437 322 25 Sq. mm. 11.5 1.64 ■ 3.28 0.0 . 0.0 0.7 0.7 0.00001 0.00002 0.00003
438 323 25 Sq. mm. 12.65 1.64 3.28 0.0 1.1 0.0 1.1 0.00003 0.00005 0.00008
439 324 25 Sq. mm. 12.65 1.64 3.28 1.2 0.0 0.0 1.2 0.00003 0.00006 0.00009
440 325 25 Sq. mm. 12.65 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 . 0.00003 0.00004
441 326 25 Sq. mm. 9.2 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00003
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442 327 25 Sq. mm. 11.5 1.64 3.28 1.3 0.0 0.0 1.3 0.00003 0.00006 0.00010
443 328 25 Sq. mm. 10.35 1.64 3.28 0.0 0.0 0.9 0.9 0.00001 0.00003 0.00004
444 329 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 1.0 1.0 0.00002 0.00004 0.00006
445 330 25 Sq. mm. 12.65 1.64 3.28 0.9 0.0 0.0 0.9 0.00002 0.00003 0.00005
446 331 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.1 1.1 . 0.00003 0.00005 0.00008
447 332 25 Sq. mm. 9.2 1.64 3.28 0:0 0.9 0.0 0.9 0.00001 0.00002 0.00004
448 333 25 Sq. mm. 10.35 1.64 3.28 0.0 0.0 1.2 1.2 0.00002 0.00005 0.00007
449 334 25 Sq. mm. 12.65 1.64 3,28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
450 335 25 Sq. mm. 13.8 1.64 3.28 1.0 0.0 0.0 1.0 0.00002 0.00005 0.00007
451 336 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00004
452 337 25 Sq. mm. 20.7 1.64 3.28 0.0 0.9 0.0 o;g 0.00003 0.00005 0.00008
453 338 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.0 1.0 0.00002 0.00005 0.00007
454 339 25 Sq. mm. 9.2 1.64 3.28 . 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00003
455 340 25 Sq. mm. 13.8 1.64 3.28 0.0 . 1.2 0.0 1.2 0.00003 0.00007 0.00010
456 341 25 Sq. mm. 10.35 1.64 3.28 1.1 . 0 . 0 0.0 1.1 0.00002 0.00004 0.00006
457 342 25 Sq. mm. 10.35 1.64 3.28 0.0 1.1 0.0 1.1 0.00002 0.00004 0.00006
458 343 25 Sq. mm. 12.65 1.64 3.28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
459 344 25 Sq. mm. 11.5 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00004 0.00006
460 345 25 Sq. mm. 16.1 1.64 3.28 0.0 0.0 0.6 0.6 0.00001 0.00002 0.00003
461 346 25 Sq. mm. 12.65 1.64 3.28 o:o 1.0 0.0 1.0 0.00002 0.00004 0.00006
462 347 25 Sq. mm. 10.35 1.64 3.28 1.1 0.0 0.0 1.1 0.00002 0.00004 0.00006
463 348 25 Sq. mm. 16.1 1.64 3.28 0.0 0.9 0.0 0.9 0.00002 0.00004 0.00006
464 349 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00001 0.00002
465 350 25 Sq. mm. 8.05 1.64 3.28 0.0 0.0 0.6 0.6 0.00000 0.00001 0.00001
466 331 25 Sq. mm. 11.5 1.64 3.28 0.0 0.6 0.0 0.6 0.00001 0.00001 0.00002
467 352 25 Sq. mm. 10.35 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00002
468 353 25 Sq. mm. 8.05 1.64 3.28 0:0 0.0 0.8 0.8 0.00001 0.00002 0.00003
469 354 25 Sq. mm. 12.65 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00004 0.00006
470 355 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00003
471 356 25 Sq. mm. 12.65 1.64 : 3.28 0.0 1.1 0.0 1.1 0.00003 0.00005 0.00008
472 357 25 Sq. mm. 12.65 1.64 3.28 1.0 0.0 0.0 1.0 0.00002 0.00004 0.00006
473 358 25 Sq. mm. 12.65 1.64 3.28 0.0 0.0 1.0 1.0 0.00002 0.00004 0.00006
474 359 25 Sq. mm. 9.2 1.64 3.28 0,0 0.9 0.0 0.9 0.00001 0.00002 0.00004
475 360 25 Sq. mm. 11.5 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00004
476 361 25 Sq. mm. 9.2 1.64 3.28 0.8 0.0 0.0 0.8 0.00001 0.00002 0.00003
477 362 25 Sq. mm. 11.5 1.64 ■ 3.28 0.0 0.9 0.0 0.9 0.00002 0.00003 0.00005
478 363 25 Sq. mm. 12.65 1.64 3.28 0.0 0.0 0.9 0.9 0.00002 0.00003 0.00005
479 364 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 0.7 0.7 0.00001 0.00002 0.00003
480 365 25 Sq. mm. 9.2 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00003
481 366 25 Sq. mm. 10.35 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00003
482 367 25 Sq. mm. 13.8 1.64 3.28 0.0 0.0 1.0 1.0 0.00002 0.00005 0.00007
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483 368 25 Sq. mm. 8.05 1.64 3.28 0.9 0.0 0.0 0,9 0.00001 0.00002 0.00003
484 369 25 Sq. mm. 12.65 1.64 3.28 0.0 0.8 0.0 0,8 0.00001 0.00003 0.00004
485 370 25 Sq. mm. 9.2 1.64 3.28 0.0 0.0 0.6 0.6 0.00001 0.00001 0.00002
486 371 25 Sq. mm. 11.5 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00004
457 372 25 Sq. mm. 10.35 1.64 3.28 0.0 0.0 0.8 0.8 0.00001 0.00002 0.00003
488 373 25 Sq. mm. 11.5 1.64 3.28 0.0 0.8 0.0 0.8 0.00001 0.00002 0.00004
489 374 25 Sq. mm. 12.65 ‘ 1.64 3.28 0.0 0.0 0.6 0.6 0.00001 0.00001 0.00002
490 375 25 Sq. mm. 13.8 1.64 3.28 0.8 0.0 0.0 0.8 0.00001 0.00003 0.00004
491 376 25 Sq. mm. 9.2 1.64 3.28 0,0 0.7 0,0 0.7 0.00001 0.00001 0.00002
492 377 25 Sq. mm. 12.65 1.64 3.28 0.0 1.0 0.0 1.0 0.00002 0.00004 0.00006

0.0060 0.0103 0.0162

TOTAL POWER LOSS 2.8795 0.0765 2.9559|
TRANSFORMER DETAILS CAPACITY-315 KVAr6/0.42 KV
VOLTAGE 400.00 V
COMPUTED I 50.6236 ** KW

LT NETWORK LOSS
PEAK LOSS 2.9559 KW
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BAGHAJfATIN COLONY O/T 

CALCULATION OF LT DISTRIBUTION LOSS

SAo FROM TO CABLE SIZE LENGTH RESISTANCE CURRENT READING A) PHASE NEUTRAL POWER 1
(M) (Ohm/KM) IR IB IY IN LOSS LOSS LOSS

PHASE NEUTRAL (KW) (KW) (KW)
1 BAGHAJATIN 187/18/6 400 mm2 (Al.) 28.75 0.106 0.106 295.0 295.0 390.0 95.0 0.99394 0.02749 1.02143

Colony OT 0.00000
2 187/1 S/6 187/18/6/1 4ACSR 20.70 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
3 187/18/6/1 187/18/7 4 ACSR 19.55 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
4 187/18/6 187/17 0ACSR 27.60 0.499 0.998 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
5 187/17 187/17/0 0 ACSR 25.30 0.499 0.998 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
6 187/17/0 187/16 0 ACSR 21.85 0.499 0.998 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
7 187/16 187/15 4 ACSR 21.85 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
8 187/15 187/14/0 4 ACSR 21.85 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
9 187/14/0 187/14 4 ACSR 34.50 0.900 1.800 .0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
10 187/14 187/13 4 ACSR 18.40 0.900 1,800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
11 187/13 187/12/1 4 ACSR 19.55 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
12 187/12/1 187/12 4 ACSR 35.65 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
13 187/12 187/11 4 ACSR 39.10 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
14 187/11 187/10 4 ACSR 21.85 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
15 187/10 64 2 Wire Catenary 11.50 4.016 8.032 0.0 0.0 0.0 0.0 0.00000 0.00000
16 187/18/6 187/18/5 0 ACSR 71.30 0.499 0.998 7.2 0.0 0.0 7.2 0.00184 0.00369 0.00553
17 187/18/5 187/18/4 0 ACSR 42.55 0.499 0.998 12 0.0 0.0 7.2 0.00110 0.00220 0.00330
IS 187/18/4 187/18/3 4 ACSR 29.90 0.900 1.800 7.2 0.0 0.0 7.2 0.00140 0.00279 0.00419
19 187/18/3 187/18/2 4 ACSR 41.40 0.900 1.800 7.2 0.0 0.0 7.2 0.00193 0.00386 0.00579
20 187/18/2 187/18/1 4 ACSR 41.40 0.900 1.800 7.2 0.0 0.0 7.2 0.00193 0.00386 0.00579
21 187/IS/l 187/18 4 ACSR 46.00 0.900 1.800 7.2 0.0 0.0 7.2 0.00215 0.00429 0.00644
22 187/18 187/17 4 ACSR 28.75 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
23 187/17 187/16 4ACSR 34.50 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
24 187/16 98 25 Sq. mm. 28.75 1.639 3.278 0.0 0.0 0.0 0.0 0.00000 0.00000
25 187/17 187/17/1 4 ACSR 29.90 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
26 187/17/1 187/17/2 4 ACSR 21.85 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
27 187/17/2 95 2 Wire Catenary 11.50 4.016 8.032 0.0 0.0 0.0 0.0 0.00000 0.00000
28 187/18 187/19 4 ACSR 40.25 0.900 1.800 7.2 0.0 0.0 7.2 0.00188 0.00376 0.00563
29 187/19 187/19/1 4 ACSR 28.75 0.900 1.800 ,0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
30 187/19/1 187/19/2 4 ACSR 41.40 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
31 187/19/2 187/19/3 4 ACSR 27.60 0.900 1.800 0,0 0.0 0.0 0.0 0.00000 0.00000 0.00000
32 187/19/3 187/19/4 4 ACSR 19.55 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
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33 187/19/4 187/19/5 4ACSR 14.95 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
34 187/19/5 130 2 Wire Catenary 28.75 4.016 8.032 0.0 0.0 0,0 0.0 0.00000 0.00000 ■ 0.00000
35 187/19/3 123 2 Wire Catenary 165.60 4.016 8.032 0.0 0.0 0.0 0.00000 0.00000
36 187/19/2 187/19/2/1 8 ACSR 40.25 1.600 3.200 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
37 187/19 187/20 4 ACSR 32.20 0.900 1.800 7.2 0.0 0.0 7.2 0.00150 0.00300 0.00451
38 187/20 187/20/1 4 ACSR 40.25 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
39 187/20/1 187/20/2 4 ACSR 39.10 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
41 187/20 187/21 4 ACSR 46.00 0.900 1.800 7.2 0.0 0.0 7.2 0.00215 0.00429 0.00644
42 187/21 187/22 4 ACSR 40.25 0.900 1.800 8.7 1.4 1.0 7.5 0.00285 0.00408 0.00693
43 187/22 187/22/1 4 ACSR 41.40 0.900 1.800 1.5 0.0 0.0 1.5 0.00008 0.00017 0.00025
44 187/22/1 187/22/1/1 4 ACSR 23.00 0.900 1.800 1.5 0.0 0.0 1.5 0.00005 0.00009 0.00014
45 187/22/1/1 187/22/2 4 ACSR 41.40 . 0.900 1.S00 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
48 187/22 187/23 4 ACSR 46.00 0.900 1.800 7.2 1.4 1.0 6.0 0.00227 . 0,00299 0.00526
49 187/23 187/23/1 4 ACSR 46.00 0.900 1.800 7.2 1.4 1.0 6.0 0.00227 0.00299 0.00526
50 187/23/1 187/23/2 4 ACSR 37.95 0.900 1.800 5.7 0.0 0.0 5.7 0.00111 0.00222 0.00333
51 187/23/2 186/I6/3/7/I/1 4 ACSR 31.05 0:900 1.800 5.7 0.0 0.0 5.7 0.00091 0.00182 0.00272
55 186/16/3/7/1/1 186/16/3/7/1 4 ACSR 17.25 0.900 1.800 5.7 0.0 0.0 5.7 0.00050 0.00101 0.00151
56 186/16/3/7/1/1 186/16/3/7/1/2 4 ACSR 20.70 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
57 186/16/3/7/1/2 186/16/3/7/1/3 4 ACSR 19.55 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
58 186/16/3/7/1/3 202-208 2 Wire Catenary 116.15 4.016 8.032 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
59 187/23 187/24 4 ACSR 27.60 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
60 187/24 187/25 4 ACSR 34.50 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000
61 187/25 187/26 4 ACSR 28.75 0.900 1.800 0.0 0.0 0.0 0.0 0.00000 0.00000 0,00000
62 187/26 183 4 Wire Catenary 17.25 2.527 5.054 0.0 0.0 0.0 0.0 0.00000 0.00000 0.00000

0.02591 0.04712 0.07304

LPNo.___________Service No.
1 187/18/6 I 4 Wire Catenary 23.00 2.527 5,054 4.5 3.5 4 0.9 0.00282 0.00009 0.00291
2 2 4 Wire Catenary 23.00 2.527 5,054 2 1 1 1.0 0.00035 0.00012 0.00047
3 3 23 Sq. mm. 46.00 1.639 3.278 0.5 1 0:5 0.5 0.00011 0.00004 0.00015
5 187/18/6/1 4 2 Wire Catenary 11.50 4.016 8.032 0.5 0 0 0.5 0.00001, 0.00002 0.00003
6 5 25 Sq. nun. 34.50 1.639 . 3.278 1 1.5 1 0.5 0.00024 0:00003 0.00027
8 187/18/7 6 2 Wire Catenary 17.25 4.016 8.032 0.5 0 0 0.5 0.00002 0.00003 0.00005
9 7 2 Wire Catenary 11.50 4.016 8.032 0 0 1 1.0 0.00005 0.00009 0.00014
10 8 25 Sq. mm. 40.25 1.639 3.278 2.5 3 2.5 0.5 0.00142 0.00003 0.00145
11 9 2 Wire Catenary 11.50 4.016 8.032 0 0 3 3.0 0.00042 0.00083 0.00125
13 180/17 10 4 Wire Catenary 10.35 2.527 5.054 1.5 1.5 2 0.5 0.00022 0.00001 0.00024
14 11 2 Wire Catenary 16.10 4.016 8.032 0 2 0 2.0 0.00026 0.00052 0.00078
16 180/17/0 12 25 Sq. mm. 28.75 1.639 3.278 8 S.5 7.5 0.9 0.00907 0.00007 0.00914
18 180/16 13 2 Wire Catenary 11.50 4016 8.032 0 0 0.5 0.5 0.00001 0.00002 0.00003



J32
19 14 25 Sq- mm. 18.40 1,639 3.278 6.5 4 6 2.3 0.00284 0.00032 0.00316

20 15 25 Sq. mm. 17.25 1.639 3.278 1 1.5 1.5 0.5 0.00016 0.00001 0.00017

21 16 2 Wire Catenary 46.00 4.016 8.032 0 8 0 8.0 0.01182 0.02365 0.03547

22 17 2 Wire Catenary 11.50 4.016 8.032 3 0 0 3.0 0.00042 0.00083 0.00125
24 180/15 18 25 Sq. mm. ■ 40.25 1.639 3.278 3 3.5 3.5 0.5 0.00221 0.00003 0.00224
25 19 25 Sq. mm. 46.00 1.639 3.278 1.5 2 2 0.5 0.00077 0.00004 0.00081
26 20 4 Wire Catenary 23.00 2.527 5.054 5 3 4.5 1.8 0.00315 0.00038 0.00353
27 21 2 Wire Catenary 17.25 4.016 8.032 0 3 0 3.0 0.00062 0.00125 0.00187
28 22 25 Sq. mm. 17.25 1.639 3.278 .3.5 3.5 3 0.5 0.00095 0.00001 0.00096
29 23 25 Sq. mm. 126.50 1.639 3.278 0.5 1 1.5 0.9 0.00073 0.00031 0.00104
30 24 25 Sq. nun. 132.25 1.639 3.278 2.5 2 3.5 1.3 0.00488 0.00076 0.00564
32 180/14/0 25 2 Wire Catenary 13.80 4.016 8.032 0 5 0 5.0 0.00139 0.00277 0.00416
33 26 2 Wire Catenary 9.20 4.016 8.032 4 0 0 4.0 0.00059 0.00118 0.00177
34 27 25 Sq. mm. 28.75 1.639 3:278 2 1,7 1.5 0.4 0.00043 0.00002 0.00045
35 28 2 Wire Catenary 13,80 4.016 8.032 0 0 6 6.0 0.00200 0.00399 0.00599
37 180/14 29 25 Sq. mm. 34.50 1.639 3.278 0.7 0.5 0.5 0.2 0.00006 0.00000 0.00006
38 30 16 Sq. mm 23.00 2.527 5.054 6.5 5.7 7.2 1.3 0.00736 0.00020 0.00755
39 31 2 Wire Catenary 13.80 4.016 8.032 0 5 0 5.0 0.00139 0.00277 0.00416
40 32 2 Wire Catenary 9.20 4.016 8.032 0 0 5 5.0 0.00092 0.00185 0.00277
41 33 2 Wire Catenary 9.20 4.016 8.032 ' 3 0 0 3.0 0.00033 0.00067 0.00100
42 34 2 Wire Catenary 6.90 4.016 8.032 ' 1 0 0 1.0 0.00003 0.00006 0.00008
43 35 2 Wire Catenary 17.25 4.016 8.032 3 0 0 3.0 0.00062 0.00125 0.00187
44 36 2 Wire Catenary 34.50 4.016 8.032 0 0 3 3.0 0.00125 0.00249 0.00374
45 37 25 Sq. mm. 23.00 1.639 3.278 2.5 3.7 2.5 1.2 0.00099 0.00011 0.00110
47 180/13 38 4 Wire Catenary 23.00 2.521 5.054 2.5 1.7 1.9 0.7 0.00074 0.00006 0.00080
48 39 2 Wire Catenary 23.00 4.016 8.032 1 1 1 0.0 0.00028 0.00000 0.00028
49 40 2 Wire Catenary 13.80 4.016 8.032 0 1.5 0 1.5 0.00012 0.00025 0.00037
50 41 2 Wire Catenary 11.50 4.016 8.032 0 0 0.5 0.5 0.00001 0.00002 0.00003
51 42 2 Wire Catenary 9.20 4.016 8.032 0 0.5 0 0.5 0.00001 0.00002 0.00003
52 43 2 Wire Catenary 13.80 4,016 8.032 0.5 0 0 0.5 0.00001 0.00003 0.00004
54 180/12/1 44 2 Wire Catenary 19.55 4.016 8.032 0 1.2 0 1.2 0.00011 0.00023 0.00034
55 45 25 Sq. mm. 23.00 1.639 3,278 1.2 1.5 1.7 0.4 0.00025, 0.00001 0.00026
56 46 2 Wire Catenary 17.25 4.016 8.032 0.5 0 0 0.5 0.00002 0.00003 0.00005
57 47 25 Sq. mm. 40.25 1.639 3.278 1 0.5 0.5 0.5 0.00010 0.00003 0.00013
58 48 2 Wire Catenary 23.00 4.016 8.032 0 0 1.5 1.5 0.00021 0.00042 0.00062
60 180/12 49 4 Wire Catenary 17.25 2.527 5.054 5.5 6 4.7 1.1 0.00385 0.00011 0.00396
61 - 50 2 Wire Catenary 17.25 4.016 S.032 0 0 1.5 1.5 0.00016 0.00031 0.00047
62 51 25 Sq. nun. 28.75 1.639 3.278 4.5 3,7 4.6 0.9 0.00260 0.00007 0.00267
63 52 2 Wire Catenary 11.50 4.016 8.032 0 0 1.5 0.0 0.00010 0.00000 0.00010
64 53 2 Wire Catenary 17.25 4.016 8.032 0.5 0 0 0.0 0.00002 0.00000 0.00002
66 180/11 54 2 Wire Catenary 13.80 4.016 8.032 0 0 1 1.0 0.00006 0.00011 0.00017



67 55 2 Wire Catenary 11.50 4.016 8.032 1.2 0 0 1.2 0.00007 0.00013 0.00020
68 56 2 Wire Catenary 17.25 4.016 8.032 0 1.5 0 1.5 0.00016 0.00031 0.00047
69 57 2 Wire Catenary 28.75 4.016 8.032 0 0 0.5 0.5 0.00003 0.00006 0.00009
70 58 25 Sq. mm. 23.00 1.639 3.278 2 2.5 2 0.5 0.00054 0.00002 0.00056
71 59 25 Sq. mm. 16.10 1.639 3.278 1.5 2 1.5 0.5 0.00022 0.00001 0.00024
73 180/10 60 2 Wire Catenary 18.40 4.016 8.032 0 1.5 0 1.5 0.00017 0.00033 0.00050
74 61 2 Wire Catenary 13.80 4.016 8.032 0.5 0 0 0.5 0.00001 0.00003 0.00004
75 62 25 Sq. mm. 23.00 1.639 3.278 1 1.5 1.5 0.5 0.00021 0.00002 0.00023
76 63 2 Wire Catenary 20.70 4,016 8.032 0 0 I 1.0 0.00008 0.00017 0.00025
77 64 2 Wire Catenary 11.50 4.016 8.032 0 0 9.9 9.9 0.00453 0.00905 0.01358
79 187/18/6 65 2 Wire Catenary 13.80 4.016 8.032 2 0 0 2.0 0.00022 0.00044 0.00067
SO 66 70 Sq. mm. 23.00 0.605 1.210 0.5 0.7 0.6 0.2 0.00002 0.00000 0.00002
82 187/18/5 67 2 Wire Catenary 11.50 4.016 8.032 0 0.5 0 0.5 0.00001 0.00002 0.00003
S3 68 2 Wire Catenary 20.70 4.016 8.032 0.5 0 0 0.5 0.00002 0.00004 0.00006
34 69 2 Wire Catenary 28.75 4.016 8.032 0 0 0.5 0.5 0.00003 0.00006 0.00009
85 70 4 Wire Catenary 28.75 2.527 5.054 1.5 1 1.7 0.6 0.00045 0.00006 0.00050
86 71 25 Sq. mm. 34.50 1.639 3.278 0.5 0.4 0,6 0.2 0.00004 0.00000 0.00005
87 72 25 Sq. mm. 36.80 1.639 3.278 1 1 1 0.0 0.00018 0.00000 0.00018
88 73 25 Sq. m l 28.75 1.639 3.278 0.9 0.7 0.9 0.2 0.00010 0.00000 0.00010
89 74 25 Sq. mm. 69.00 1.639 3.278 1 1.2 1.1 0.2 0.00041 0.00001 0.00042
90 75 25 Sq. mni. 74.75 1.639 3.278 0.5 0.3 0.4 0.2 0.00006 0.00001 0.00007
91 76 25 Sq. mm. 80.50 1.639 3.278 1.5 1.7 1.6 0.2 0.00102 0.00001 0.00102
93 187/18/4 77 4 Wire Catenary 34.50 2.527 5.054 5 6 6 1.0 0.00846 0.00017 0.00863
94 78 25 Sq. mm. 28.75 1.639 3.278 3.5 3 2.5 0.9 0.00130 0.00007 0.00137
95 79 2 Wire Catenary 13.80 4.016 8.032 0 0 0.5 0.5 0.00001 0.00003 0.00004
97 187/18/4/1 80 2 Wire Catenary 9.20 4.016 8.032 0 0.5 0 0.5 0.00001 0.00002 0.00003
99 187/18/3 81 2 Wire Catenary 11.50 4.016 8.032 0 0 9.7 9.7 0.00435 0.00869 0.01304
101 187/18/2 82 2 Wire Catenary 11.50 4.016 8.032 0 0 8.3 8.3 0.00318 0.00636 0.00954
102 83 2 Wire Catenary 20.70 4.016 8.032 0 0 0.5 0.5 0.00002 0.00004 0.00006
103 84 25 Sq. mm. 46.00 1.639 3.278 1.5 1.4 0.5 1.0 0.00034 0.00014 0.00047
105 187/18/1 85 2 Wire Catenary 13.80 4.016 8.032 1.5 0 0 1.5 0.00012, 0.00025 0.00037
106 36 2 Wire Catenary 17.25 4.016 8.032 0 1 0 1.0 0.00007 0.00014 0.00021
108 187/17 87 2 Wire Catenary 9.20 4.016 8.032 0 1.5 0 1.5 0.00008 0.00017 0.00025
109 88 2 Wire Catenary 5.75 4.016 S.032 1 0 0 1.0 0.00002 0.00005 0.00007
110 89 2 Wire Catenary 9.20 4.016 8.032 0 0 0.5 0.5 0.00001 0.00002 0.00003
111 90 2 Wire Catenary 6.90 4:016 8.032 0 u 0 1.5 0.00006 0.00012 0.00019
113 187/17/1 91 2 Wire Catenary 13.80 : 4.016 8.032 1.5 0 0 1.5 0.00012 0.00025 ■ 0.00037
114 92 2 Wire Catenary 9.20 4.016 8.032 0 1.5 0 1.5 0.00008 0.00017 0.00025
115 93 2 Wire Catenary 13.80 4,016 8.032 0 0 1.5 1.5 0.00012 0,00025 0.00037
117 187/17/2 94 2 Wire Catenary 6.90 4.016 8.032 0 1 0 1.0 0.00003 0.00006 0.00008
118 '95 2 Wire Catenary 11.50 , 4.016 8.032 3 r  o 0 3.0 0.00042 0.00083 0.00125



119 96 2 Wire Catenary 11.50 4.016 8.032 0 0 I 1.0 0,00005 0.00009 0.00014

121 187/16 97 2 Wire Catenary 9.20 4.016 8.032 0 0 0.5 0.5 0.00001 0.00002 0.00003
. 122 98 25 Sq. mm. 28.75 1.639 3.278 4.5 4 4 0.5 0.00246 0.00002 0.00249

123 99 2 Wire Catenary 17.25 4.016 8.032 0 1.5 0 1.5 0.00016 0.00031 0.00047

125 187/18 100 2 Wire Catenary 17.25 4.016 8.032 4.2 0 0 4.2 0.00122 0.00244 0.00367
127 187/19 101 2 Wire Catenary 17.25 4.016 8.032 0 0 0.5 ■ 0.5 0.00002 0.00003 0.00005
128 102 25 Sq. mm. 34.50 1.639 3.278 1 1 1 0.0 0.00017 0.00000 0.00017
130 187/19/1 103 2 Wire Catenary 11,50 4.016 8.032 0 2.2 0 2.2 0.00022 0.00045 0.00067
131 104 2 Wire Catenary 14.95 4.016 8.032 1.2 0 0 1.2 0.00009 0.00017 0.00026
132 105 2 Wire Catenary 17.25 4.016 8.032 0 0 2.5 2.5 0.00043 0.00087 0.00130
134 187/18 106 2 Wire Catenary 11.50 4.016 8.032 1 0 0 1.0 0.00005 0.00009 0.00014
135 187/19/2 107 2 Wire Catenary 23.00 4.016 8.032 0 0 1.5 1.5 0.00021 0.00042 0.00062
136 108 2 Wire Catenary 8.05 4.016 8.032 ■ 0 0 1.5 1.5 0.00007 0.00015 0.00022
137 109 2 Wire Catenary 28.75 4.016 8.032 3.5 0 0 3.5 0.00141 0.00283 0.00424
13S 110 2 Wire Catenary 10.35 4.016 8.032 0 3.5 0 3.5 0.00051 0.00102 0.00153
139 187/19/2/1 111 2 Wire Catenary 9.20 4.016 8.032 2.5 0 0 2.5 0.00023 0.00046 0.00069
140 112 2 Wire Catenary 9.20 4.016 8.032 : 0 4.5 0 4.5 0.00075 0.00150 0.00224
141 113 2 Wire Catenary 28.75 4.016 8.032 0 0 3.5 3.5 0.00141 0.00283 0.00424
142 187/19/2 114 2 Wire Catenary 6.90 4.016 8.032 2.5 0 0 2.5 0.00017 0.00035 0.00052
143 115 2 Wire Catenary 13.80 4.016 8.032 0 0 1.5 1.5 0.00012 0.00025 0.00037
144 187/19/3 116 2 Wire Catenary 6.90 4.016 8.032 0 0 0.5 0.5 0.00001 0.00001 0.00002
145 117 16 Sq. mm. 28.75 2.527 5.054 3 3.5 3.7 0.6 0.00254 0.00006 0.00259
146 118 25 Sq. mm. 115.00 1.639 3.278 1 1 1 0.0 0.00057 0.00000 0.00057
147 119 25 Sq.mm. 120.75 1.639 3.278 1 1 1 0.0 0.00059 0.00000 0.00059
148 120 25 Sq. mm. 132.25 1.639 3.278 1.5 2 1.8 0.4 0.00206 0.00008 0.00214
149 121 25 Sq. mm. 155.25 1.639 3.278 1.5 1 1 0.5 0.00108 0.00013 0.00121
150 122 25 Sq. mm. 143.75 1.639 3.278 2 1.5 1.8 0.4 0.00224 0.00009 0.00233
151 123 25 Sq. mm. 155.25 1.639 3.278 1.7 1.8 2 0.3 0.00258 0.00004 0.00261
152 187/19/4 124 2 Wire Catenary 13.80 4.016 8.032 0 1.5 0 1J 0.00012 0.00025 0.00037
153 125 2 Wire Catenary 9.20 4.016 8.032 0 0 1.2 1.2 0.00005 0.00011 0.00016
154 126 2 Wire Catenary 14.95 4.016 8.032 2.5 0 0 2.5 0.00038 0.00075 0.00113
155 187/19/5 127 2 Wire Catenary 11.50 4.016 8.032 0 0 0.5 0.5 0.00001, 0.00002 0.00003
156 128 2 Wire Catenary 11.50 4.016 8.032 1.5 0 0 1.5 0.00010 0.00021 0.00031
157 129 2 Wire Catenary 6.90 4.016 8.032 0 1.5 0 1.5 0.00006 0.00012 0.00019
158 130 25 Sq. mm. 28.75 1.639 3.278 5 6 7 1.7 0.00518 0.00028 0.00547
159 187/20 131 2 Wire Catenary 11.50 4.016 8.032 0 0 8 8.0 0.00296 0.00591 0.00887
160 132 2 Wire Catenary 9.20 4.016 8.032 0.5 0 0 0.5 0.00001 0.00002 0.00003
161 187/20/1 133 2 Wire Catenary 20.70 4,016 8.032 0 6 0 6.0 0.00299 0.00599 0.00898
162 134 2 Wire Catenary 10.35 4.016 8.032 0 0 5 5.0 0.00104 0.00208 0.00312
163 187/20/2 135 2 Wire Catenary 12.65 4.016 8.032 0 2.5 0 2.5 0.00032 0.00064 0.00095
164 136 2 Wire Catenary 9.20 4.016 8.032 0 0 1.5 1.5 0.00008 0.00017 0.00025
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165 137 2 Wire Catenary 10.35 4.016 8.032 2 0 0 2.0 0.00017 0.00033 0.00050
166 138 2 Wire Catenary 6.90 4.016 8.032 0 0 2.5 2.5 0.00017 0.00035 0.00052
167 187/21 139 2 Wire Catenary 6.90 4.016 8.032 0 0 0.8 0.8 0.00002 0.00004 0.00005
168 140 16 Sq. mm. 13.80 2.527 5.054 6 5 8.5 3.1 0.00465 0.00068 0.00533
169 141 25 Sq. mm. 51.75 1.639 3.278 5 4,5 6 1.3 0.00689 0.00030 0.00719
170 142 25 Sq. mm. 40.25 1.639 3.278 1.5 1.7 1.5 0.2 0.00049 0.00001 0.00049
171 143 25 Sq. mm. 103.50 1.639 3.278 1 1.5 2.5 1.3 0.00161 0.00059 0.00221
172 144 25 Sq. mm. 46.00 1.639 3.278 3.5 3 4.5 1.3 0.00313 0.00026 0.00339
173 145 25 Sq. mm. 80.50 1.639 3.278 3.5 2.5 1 2.2 0.00257 0.00125 0.00383
174 146 25 Sq. mm. 115.00 1.639 3.278 1.5 1.4 1 0.5 0.00098 0.00008 0.00106
175 147 2 Wire Catenary 13.80 4.016 8.032 0 0 4 4.0 0.00089 0.00177 0.00266
176 187/22 148 2 Wire Catenary 11.50 4.016 8.032 0 0 4 4.0 0.00074 0.00148 0.00222
177 149 2 Wire Catenary 17.25 4.016 8.032 5 0 0 5.0 0.00173 0.00346 0.00520
178 187/22/1 150 2 Wire Catenary 9.20 4.016 8.032 0 2.5 .0 2.5 0.00023 0.00046 0.00069
179 151 2 Wire Catenary 6.90 4.016 8.032 1.5 0 0 1.5 0.00006 0.00012 0.00019
ISO 152 25 Sq. nun. 48.30 1.639 3.278 1.4 1.5 1.4 0.1 0.00049 0.00000 0.00049
1S1 153 25 Sq. n m 40.25 1.639 3.27S 1.6 1.4 2.5 1.0 0.00071 0.00014 0.00085
182 154 25 Sq. mm. 43.70 1.639 3.278 1.3 1.5 1.4 0.2 0.00042 0.00000 0.00043
183 155 25 Sq. n m 28.75 1.639 3.278 1.4i 1.3 1.5 0.2 0.00028 0.00000 . 0.00028
184 156 2 Wire Catenary 8.05 4.016 ; 8.032 0 0 5 5.0 0.00081 0.00162 0.00242
185 187/22/1/1 157 2 Wire Catenary 11.50 4.016 8.032 0.5 0 0 0.5 0.00001 0.00002 0.00003
186 187/22a 15S 2 Wire Catenary 13.80 4.016 8.032 0 1.4 0 1.4 0.00011 0.00022 0,00033
187 159 2 Wire Catenary 8.05 ‘ 4.016 8.032 1.4 0 0 1.4 0.00006 0.00013 0.00019
188 187/23 160 2 Wire Catenary 10.35 4.016 8.032 0 3.2 0 3.2 0.00043 0.00085 0.00128
189 161 2 Wire Catenary 17.25 4.016 8.032 2 0 0 2.0 0.00028 0.00055 0.00083
190 162 2 Wire Catenary 9.20 4.016 8.032 0 0 2.5 2.5 0.00023 0.00046 0.00069
191 163 2 Wire Catenary 17.25 4.016 8.032 2.5 0 0 25 0.00043 0.00087 0.00130
192 187/24 164 2 Wire Catenary 14.95 4.016 8.032 0 1.4 0 1.4 0.00012 0.00024 0.00035
193 165 2 Wire Catenary 25.30 4.016 8.032 1.5 0 0 1.5 0.00023 0.00046 0.00069
194 166 2 Wire Catenary 11.50 4.016 8.032 0 0 2.5 2.5 0.00029 0.00058 0.00087
195 167 2 Wire Catenary 11.50 4.016 8.032 1 0 0 1.0 0.00005 0.00009 0.00014
196 168 2 Wire Catenary 9.20 4.016 8.032 0 2.2 0 2.2 0.00018 0.00036 0.00054
197 169 2 Wire Catenary 9.20 4.016 8.032 1.5 0 0 1.5 0.00008 0.00017 0.00025
198 170 25 Sq. mm. 40.25 1.639 3.27S 1.3 1.4 1.5 0.2 0.00039 0.00000 0.00039
199 171 2 Wire Catenary 13.80 4.016 8.032 ■ 0 0 3 3.0 0.00050 0.00100 0.00150
200 172 25 Sq. nun. 46.00 1,639 3.278 2 1 3.5 2.2 0.00130 0.00072 0.00202
201 173 25 Sq. mm. 51.75 1.639 3.278 0.5 0.4 2 1.6 0.00037 0.00041 0.00078
202 174 25 Sq. mm. 57.50 1.639 3.278 1.3 1.6 1.5 0.3 0.00061 0.00001 0.00063
203 175 25 Sq. mm. 62.10 1.639 3.278 1.5 1.3 1.5 0.2 0.00063 0.00001 0.00064
204 187/25 176 2 Wire Catenary 9.20 4.016 8.032 0 2 0 2.0 0.00015 0.00030 0,00044
205 177 16 Sq. mm. 13.80 2.527 5.054 3.5 3.5 5.5 2.0 0,00191 0.00028 0.00219



206
207
208
209
210
211
212

213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

178 2 Wire Catenary 17.25 4.016 8.032 1.5 1.5 0.00016 0.00031
187/26 179

180
2 Wire Catenary 11.50 4.016
2 Wire Catenary 19.55 4.016

8.032
8.032

2 .0 0.00018
3.5 3.5 0.00096

0.00037
0.00192

1S1 2 Wire Catenary 17.25 4.016 8.032 3.5 3.5 0.00085 0.00170
182 2 Wire Catenary 19.55 4.016 8.032 5.7 5.7 0.00255 0.00510
183 16 Sq. i 17.25 2.527 5.054 4.5 5.5 1.3 0.00290 0.00015

187/23/1 184 2 Wire Catenary 8.05 4.016 8.032 5.5 5.5 0.00098 0.00196
185 25 Sq. 16.10 1.639 3.278 3.5 1.5 4.5 2 .6 0.00092 0.00037
186 2 Wire Catenary 17.25 4.016 8.032 2.5 2.5 0.00043 0.00087
187 25 Sq. i 34.50 1.639 3.278 2.5 2.5 6.5 4.0 0.00310 0.00181
188 25 Sq. mm. 51.75 1.639 3.278 2.5 3.5 7.5 4.6 0.00634 0.00356
189 25 Sq. mm. 46.00 1.639 3.278 3.7 2.5 5.6 2.7 0.00387 0 .0 0 1 1 1

190 25 Sq. mm. 42.55 1.639 3.278 2.4 2.6 5.5 3.0 0.00298 0.00126
186/16/3/7/1/1 191 2 Wire Catenary 10.35 4.016 8.032 3.5 3.5 0.00051 0.00102

192 _25Sg. 28.75 1.639 3.278 4.4 3.5 7.7 3.8 0.00428 0.00138
193 46.00 1.639 3.278 3.6 5.3 5.5 1.8 0.00538 0.00049
194 25 Sq. 103.50 1.639 3.278 3.5 2.4 2.3 0.00730 0.00173

186/16/3/7/1 195 2 Wire Catenary 9.20 4.016 8.032 5.7 5.7 0.00120 0.00240
186/16/3/7/1/1 196 2 Wire Catenary 14.95 4.016 8.032 6.2 6.2 0.00231 0.00462

197 2 Wire Catenary 18.40 4.016 8.032 4.5 4.5 0.00150 0.00299
186/16/3/7/1/2 198 2 Wire Catenary 16.10 4.016 8.032 3.4 3.4 0.00075 0.00149

199 2 Wire Catenary 11.50 4.016 8.032 6.3 6.3 0.00183 0.00367
200 2 Wire Catenary 9.20 4.016 8.032 6.5 6.5 0.00156 0.00312
201 2 Wire Catenary 18.40 4.016 8.032 5.5 5.5 0.00224 0.00447

186/16/3/7/1/3 202 2 Wire Catenary 20.70 4.016 8.032 5.5 5.5 0.00251 0.00503
203 2 Wire Catenary 20.70 4.016 8.032 6.0 0.00299 0.00599
204 2 Wire Catenary 17.25 4.016 8.032 3.2 3.2 0.00071 0.00142
205 25 Sq. mm. 46.00 1.639 3.278 4.8 5.5 0.6 0.00590 0.00006
206 2 Wire Catenary 19.55 4.016 8.032 4.5 4.5 0.00159 0.00318
207 25 Sq. mm. 48.30 1.639 3.278 4.1 4.5 1.7 0.00578 0.00048
208 _2 5 S i. 80.50 1.639 3.278 4.3 4.5 5.8 1.4 0.00955 0.00052

187/18/2 209 25 Sq. mm. 69.00 1.639 3.278 8.5 8.7 0.6 0.02397- 0.00009
0.19808

TRANSFORMER DETAILS: CAPACITY-315 KVa .6/0.42 KV
VOLTAGE 400.00 V
COMPUTED 181.0624 ** KW
PEAK LOAD

0.13437

TOTAL POWER LOSS | 0.22400 | 0.18149
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DEODAR S TR EE T  O/T

C A LC U LA TIO N  O F LT  D ISTR IB U TIO N  LOSS

SL. NO. FR O M TO C A B LE SIZE L EN G TH R ESISTA N CE C U R REN T READING (A) PHASE NEU TRA L PO W E R
(M) (O hm /K M ) IR IB IY IN LOSS LOSS LOSS

PHASE NEU TRA L (KW ) (KW ) (KW)
1 Deodar Main 400 mm2 (Al.) 28.75 0.106 0.106 263.5 262.0 257.5 5.4 0.62286 0.00009 0.62295

Street OT Kiosk
2 Main Kiosk 2 70 mm2 (Al.) 11.50 0.607 1.215 227.5 221.0 215.5 10.4 1.02723 0.00152 1.02875
3 2 3 70 mm2 (Al.) 11.50 0.607 1.215 224.0 217.0 212.0 10.5 0.99350 0.00153 0.99503
4 3 4 70 mm2 (Al.) 11.50 0.607 1.215 219.5 214.0 208.0 10.0 0.95879 0.00140 0.96018
5 4 5 70 mm2 (Al.) 11.50 0.607 1.215 210.5 205.5 200.5 8.7 0.88544 0.00106 0.88649
6 5 6 70 mm2 (Al.) 2.30 0.607 1.215 204.5 200.5 196.0 7.4 0.16828 0.00015 0.16843
7 6 7 70 mm2 (Al.) 16.10 0.607 1.215 200.0 197.5 192.5 6.6 1.13517 0.00086 1.13603
8 7 17 70 mm2 (Al.) 16.10 0.607 1.215 197.5 194.5 190.5 6.1 1.10646 0.00073 1.10719
9 17 16 70 mm2 (Al.) 16.10 0.607 1.215 194.0 190.0 186.0 7.0 1.05956 0.00095 1.06051
10 16 15 70 mm2 (Al.) 11.50 0.607 1.215 190.0 186.0 180.5 8.3 0.72151 0.00096 0.72247
11 15 8 70 mm2 (Al.) 16.10 0.607 1.215 186.5 184.0 178.0 7.6 0.98122 0.00113 0.98235
12 8 14 .70 mm2 (Al.) 16.10 0.607 1.215 180.5 178.5 173.5 6.3 0.92471 0.00077 0.92548
13 14 13 70 mm2 (Al.) 8.05 0.607 1.215 176.0 175.0 172.5 3.1 0.44677 0.00010 0.44686
14 13 12 70 mm2 (Al.) 8.05 0.607 1.215 173.0 . 171.5 170.0 2.6 0.43153 0.00007 0.43160
15 12 17A 70 mm2 (Al.) 5.75 0.607 1.215 171.0 168.5 169.0 2.3 0.30108 0.00004 0.30112

16 17A 52 70 mjm2 (Al.) 5.75 0.607 1.215 166.7 165.0 165.0 1.7 0.28727 0.00002 0.28729
17 52 9 70 mm2 (Al.) 2.30 0.607 1.215 161.7 159.5 162.0 2.4 0.10875 0.00002 0.10876
18 9 11 70 mm2 (Al.) 2.30 0.607 1.215 158.7 155.0 158.0 3.4 0.10364 0.00003 0.10367

19 11 J-l 70 mm2 (Al.) 2.30 0.607 1.215 152.7 150.0 153.0 2.9 0.09673 0.00002 0.09675

20 J-l 10 150 mm2 (Al.) 16.10 0.281 0.562 152.7 150.0 153.0 2.9 0.31319 0.00007 0.31326

21 10 18 150 mm2 (Al.) 16.10 0.281 0.562 150.2 150.0 153.0 2.9 0.30976 0.00008 0.30984

22 18 21 150 mm2 (Al.) 1.15 0.281 0.562 136.2 134.5 137.0 2.2 0.01791 0.00000 0.01791

23 21 19 150 mm2 (Al.) 1.15 0.281 0.562 134.2 132.0 135.0 2.7 0.01734 0.00000 0.01734

24 19 22 150 mm2 (Al.) 12.65 0.281 0.562 127.7 128.0 129.0 1.2 0.17536 ' 0.00001 0.17537

25 22 23 150 mm2 (Al.) 14.38 0.281 0.562 122.7 125.0 123.0 2.2 0.18504 0.00004 0.18508

26 23 20 150 mm2 (Al.) 14.38 0.281 0.562 121.7 123.5 122.0 1.7 0.18156 0.00002 0.18158

27 20 J-2 150 mm2 (Al.) 40.25 0.281 0.562 111.7 112.5 113.5 1.5 0.42996 0.00005 0.43002

28 J-2 41 150 nun2 (Al.) 43.70 0.281 0.562 111.7 112.5 113.5 1.5 0.46682 0.00006 0.46688
29 41 24-25 150 mm2 (Al.) 13.80 0.281 0.562 102.7 105.5 103.5 2.5 0.12560 0.00005 0.12565
30 24-25 J-3 150 mm2 (Al.) 2.30 0.281 0.562 97.7 99.0 98.0 1.2 0.01871 0.00000 0.01871
31 J-3 45 25 mm2 (Al.) 23.00 1.639 3.278 9.5 11.5 11.3 1.9 0.01320 0.00027 0.01347
32 45 42 25 mm2 (Al.) 5.75 1.639 3.278 7.0 7.8 OO oo 1.6 0.00176 0.00005 0.00181
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33 42 46 25 mm2 (AL) 2.88 .1.639 3.278 4.5 4.3 4.3 0.2 0.00027 0.00000 0.00027
34 46 43 25 mm2 (Al.) 2.88 1.639 ■ 3.278 1.0 1.0 1.5 0.5 0.00002 0.00000 0.00002
35 J-3 J-4 150 mm2 (Al.) 11.50 ■ 0.281 0.562 88.2 87.5 86.7 1.3 0.07417 0.00001 0.07418
36 J-4 32 70 mm2 (Al.) 11.50 0.607 1.215 16.0 14.0 16.5 2.3 0.00506 0.00007 0.00513
37 32 26 70 nun2 (Al.) 2.30 0.607 1.215 10.0 10.0 12.0 2.0 0.00048 0.00001 0.00049
38 26 31 70 mm2 (Al.) 11.50 0.607 1.215 9.0 9.0 10.5 1.5 0.00190 0.00003 0.00193
39 31 27 70 mm2 (Al.) 2.30 0.607 1.215 8.0 7.5 9.0 1.3 0.00028 0.00000 0.00029
40 27 28 70 rrun2 (Al.) 11.50 0.607 1.215 6.5 6.5 ■ 8.0 1.5 0.00104 0.00003 0.00107
41 28 29 70 mm2 (Al.) 11.50 0.607 1.215 3.0 3.0 5.0 2.0 0.00030 0.00006 0.00036
42 29 30 70 mm2 (Al.) 2.30 0.607 : 1.215 2.5 2.0 3.5 1.3 0.00003 0.00000 0.00004
43 J-4 44 150 nun2 (Al.) 2.30 0.281 . 0.562 72.2 73.5 70.2 2.9 0.01005 0.00001 0.01006
44 44 47 ■ 150 mm2 (Al.) 4.60 0.281 0.562 54.2 49.5 48.2 5.5 0.00997 0.00008 0.01004
45 47 48 150 mm2 (Al.) 23.00 0.281 0.562 51.7 47.9 46.7 4.5 0.04620 0.00027 0.04646
46 48 J-5 150 mm2 (Al.) 2.30 0.281 0.562 50.7 47.4 45.7 . 4.4 0.00446 0.00003 0.00449
47 J-5 38 70 mm2 (Al.) 2.30 0.607 1.215 12.7 11.4 16.2 4.3 0.00077 0.00005 0.00083
48 38 37 70 mm2 (Al.) 11.50 0.607 1.215 10.2 9.2 9.0 1.1 0.00188 0.00002 0.00190
49 37 33 70 mm2 (Al.) 11.50 0.607 1.215 9.5 8.7 8.5 0.9 0.00166 0.00001 0.00168
50 33 36 70 mm2 (Al.) 2.30 0.607 1.215 6.0 6.2 5.5 0.6 0.00015 0.00000 0.00015
51 36 34 70 mm2 (Al.) 11.50 0.607 1.215 5.0 5.2 4.0 1.1 0.00048 0.00002 . 0.00049
55 34 35 70 mm2 (Al.) 2.30 0.607 1.215 4.0 3.5 2.5 1.3 0.00005 0.00000 0.00005
56 J-5 49 150 mm2 (Al.) 19.55 0.281 0.562 38.0 36.0 29.5 7.7 0.01983 0.00065 0.02048
57 49 39 150 mm2 (Al.) 9.20 0.281 0.562 33.0 29.5 25.0 7.0 0.00668 0.00025 , 0.00693
58 39 50 150 mm2 (AJ.) 11.50 0.281 0.562 26,0 23.0 21.0 4.4 0.00532 0.00012 0.00544
59 50 40 150 mm2 (Al.) 13.80 0.281 1 0.562 22.5 19.0 18.0 4.1 0.00462 0.00013 0.00475
60 40 51 150 mm2 (Al.) 2.30 0.281 0.562 1.5 1.0 1.0 0.5 0.00000 0.00000 0.00000

14.18950 0.01401 14.82637

LP No._______Service No.
1 1A 19A, Decx 140Sqmm 115.00 0.000 12 15 18 5.2 0.00000 0.00000 0.00000
3 IB I9A Deod 140 Sq mm 11.50 0.000 17 15 16 1.7 0.00000 0.00000 0.00000
6 1C 19A Deod 140 Sq mm 9.20 0.000 7 U 8 3.6 0.00000 - 0.00000 0.00000
10 2 19B Deod 25 Sq. mm. 34.50 1.639 3.278 3.5 4 3.5 0.5 0.00229 0.00003 0.00232
11 3 19C Deod; 25 Sq. mm. 9.20 1.639 3.278 4.5 3 4 ' 1.3 0.00068 0.00005 0.00074
13 4 15/3/1 De< 25 Sq. mm. 34.50 1.639 3.278 9 8.5 7.5 1.3 0.01185 0.00020 0.01204
14 5 15/3 Deod 0225 STA 9.20 3.706 ' 7.412 6 5 4.5 1.3 0.00277 0.00012 0.00289
16 6 15/2/2Deo 0225 STA 8.05 3.706 7.412 4.5 : 3 3.5 1.3 0.00124 0.00010 0.00134
18 7 15/2/1 De< 0225 STA 9.20 3.706 7.412 2.5 3 2 0.9 0.00066 0.00005 0.0007J
19 8 15/2 Deod 0225 STA 8.05 3.706 7.412 6 5.5 4,5 1.3 0.00258 0.00010 0.00269
20 9 I5BDeods 0225 STA 6.90 3.706 7.412 3 4.5 4 1.3 0.00116 0.00009 0.00125
21 11 15/9 Deod 25 Sq. mm. 11.50 1.639 3.27S 6 5 5 1.0 0.00162 0.00004 0.00166

-s'
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22 12 15/8 Deod 0225 STA 6.90 3.706 7.412 I 2 3 1 1.7 0.00036 0.00015 0.00051

24 13 15/7 Deod 0225 STA 6.90 3.706 7.412 3 3.5 2.5 0.9 0.00070 0.00004 0.00074

25 14 15/6 Deod 06 STA 17.25 0.000 I 4.5 3,5 1 3.1 0.00000 0.00000 0.00000

26 15 15/5B Dec 0225 STA 11.50 3.706 7.412 3.5 2 2.5 1.3 0.00096 0.00015 0.00 111
27 16 15/5 A De< 0225 STA 9.20 3.706 7.412 4 4 5.5 1.5 0.00212 0.00015 0.00228

28 17 15/4 Deod 0225 STA 6.90 3.706 7.412 3.5 4.5 4.5 1.0 0.00135 0.00005 0.00140

29 17A 15/1/A Deodar Street 0.00 0.000 4.3 3.5 4 0.7 0.00000 0.00000 0.00000
32 10 15A Deodar Street 0.00 0.000 2.5 3 2.5 0.5 0.00000 0.00000 0.00000
33 18 26&26A I 0225 STA 9.20 3.706 7.412 14, 15.5 16 1.8 0.02360 0.00022 0.02382

34 19 44/7 Hazn 0225 STA 11.50 3.706 7.412 6.5 4 6 2.3 0.00402 0.00045 0.00446

35 20 44/9B Ha; 0225 STA 18.40 3.706 7.412 10 11 8.5 2.2 0.02000 0.00065 0.02064

37 21 15/1 Deod 0225 STA 9.20 3.706 7.412 2 2.5 2 0.5 0.00049. 0.00002 0.00050

38 22 13C Deod 0225 STA 13.80 3.706 7.412 5 3 6 2.6 0.00358 0.00072 0.00430

39 23 13D Deod 0225 STA 9.20 3.706 .7.412 1 1.5 1 0.5 0.00014 0.00002 0.00016

40 24 13B Deod 0225 STA 8.05 3.706 7.412 1.5 1.5 1 0.5 0.00016 0.00001 0.00018

41 25 I3A  Deod 0225 STA 17.25 3.706 7.412 3.5 5 4.5 1.3 0.00368 0.00022 0.00390

42 26 11G Deod 0225 STA 11.50 3.706 7.412 1 1 1.5 0.5 0.00018 0.00002 0.00020
43 27 1 IF  Deod: 0225 STA 9.20 3,706 7.412 1.5 1 1 0.5 0.00014 0.00002 0.00016

44 28 11D Deod 25 Sq. mm. 17.25 1.639 3.278 3.5 3.5 3 0.5 0.00095 0.00001 0.00096

45 29 11C Deod 0225 STA 11.50 3.706 7.412 0.5 1 1.5 0.9 0.00015 0.00006 0.00021
47 30 1 IB Deod 25 Sq. mm. 6.90 1.639 3.278 2.5 2 3.5 1.3 0.00025 0.00004 0.00029

48 31 11A Deod 0225 STA 11.50 3.706 7.412 1 1.5 1.5 0.5 0.00023 0.00002 0.00026

49 32 9/2B Deoc 0225 STA 11.50 3.706 7.412 6 4 4.5 1.8 0.00308 0.00028 0.00336

50 33 9/2A Deo< 0225 STA 13.80 3.706 7.412 3.5 2.5 3 0.9 0.00141 0.00008 0.00148

51 34 9/1B Deo< 0225 STA 9.20 3.706 7.412 1 1.7 1.5 0.6 0.00021 0.00003 0.00024

52 35 9/1A Deoc 0225 STA 11.50 3.706 7.412 4 3.5 2.5 1.3 0.00147 0.00015 0.00162

54 36 9D D eoda 25 Sq. mm. 9.20 1.639 3.278 1 1 1.5 0.5 0.00006 0.00001 0.00007

55 37 9C Deoda; 0225 STA 6.90 3.706 7.412 0.7 0.5 0.5 0.2 0.00003 0.00000 0.00003

56 38 9B Deoda 0225 STA 5.75 3.706 7.412 2.5 2.2 7.2 4.9 0.00134 0.00101 0.00235

57 39 9A  Deoda 0225 STA 6.90 3.706 7.412 7 6.5 4 2.8 0.00274 0.00040 0.00314

58 40 7B Deoda: 70 Sq. mm. 46.00 0.605 1.210 21 18 17 3.6 0.02933 0.00072 0.03006

60 41 45 Hazra I 25 Sq. mm. 13.80 1.639 3.278 9 7 10 2.6 0.00520 - 0.00032 0.00552

61 42 45/2B Ha: 0225 STA 9.20 3.706 7.412 2,5 3.5 4.5 1.7 0.00132 0.00020 0.00153

62 43 45/2C Has 0225 STA 5.75 3.706 7.412 1 1 1.5 0.5 0.00009 0.00001 0.00010
63 44 24 Deodar 2 5 S q .m m . 23.00 1.639 3.278 18 24 22 0.0 0.05217 0.00000 0.05217

64 45 22A Deod 0225 STA 6.90 3.706 7.412 2.5 3.7 2.5 0.0 0.00067 0.00000 0.00067

66 46 22B Deod 0225 STA 6.90 3.706 7.412 3.5 3.3 2.8 0.6 0.00079 0.00002 0.00081

67 47 18/2 Deod 0225 STA 6.90 3.706 7.412 2,5 1.6 1.5 1,0 0,00028 0.00005 0.00033
68 48 18/1 Deod 0225 STA 9.20 3.706 7.412 1 0.5 I 0.5 0.00008 0.00002 0.00009

69 49 18 Deodar 0225 STA 17.25 3.706 7.412 5 6.5 4.5 1.8 0.00559 0.00042 0.00601
70 50 16/1 Deod 0225 STA 9.20 3.706 ■7.412 3.5 4 3 0.9 0.00127 0.00005 0.00132
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l_ . 71 51 16 Deodar 0225 STA 11.50 3.706 7.412 1.5 I 1 0.5 0.00018 0.00002 0.00020
73 52 CMCStree 25 Sq. mm. 5.75 1.639 3.278 5 5.5 3 2.3 0.00061 0.00010 0.00070
74 53 CM CS tree 25 Sq. mm. 5.75 1.639 3.278 4.5 5 ■ 3 1.8 0.00051 0.00006 0.00057

0.19635 0.00774 0.20410

TRANSFORM ER DETAILS CAPACITY-315 KVAp6/0.42 KV
VOLTAGE 400.00 V
Computed 144.6651 ** K W
Peak Load
L T  N E TW O R K  LOSS
Peak Loss 14.40761 K W

T O T A L  PO W E R  LOSS | 14.38585 | 0.02175 | 14.40761
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Canning Street O/T 
CALCULATION OF LT DISTRIBUTION LOSS

. . 293

S.No. FROM TO CABLE SIZE LENGTH RESISTANCE CURRENT READING (A) PHASE NEUTRAL POWER
(M) (Ohm/KM) IR IB IY IN LOSS LOSS LOSS

PHASE NEUTRAL (KW) (KW) (KW)
1 CANNING CANNING 400 mm2 (Al.) 13.8 0.11 0.11 332.0 307.0 294.0 33.5 0.4255 0.0016 0.427

ST (W)P/T ST(W)PfT F-1
2 F-1 F-1 A 240 mm2 (Al.) 23 0.17 0.34 25.0 20.0 30.0 8.7 0.0076 0.0006 0.00816
3 F-1 A 135 CAN (2) 150 mm2 (Al.) 28.75 0.28 0.56 25.0 20.0 30.0 8.7 0.0156 0.0012 0.01676
4 F-1 135 CAN (1) 70 mm2 (Al.) 28.75 0.61 1.21 12.0 15.0 15.0 3.0 0.0103 0.0003 0.01064
5 F-1 135A CAN (3) 25 mm2 (Al.) 40.25 1.64 3.28 5.0 12.0 10.0 6.2 0.0177 0.0051 0.02289
6 F-1 AC 100 240 mm2 (Al.) 34.5 0.17 0.34 290.0 260.0 239.0 44.4 1.2319 0.0233 1.25524
7 AC 100 138 CAN (1) 70 mm2 (Al.) 17.25 0.61 1.21 50.0 70.0 60.0 17.3 0.1153 0.0063 0.12155
8 AC 100 138 CAN (2) 70 mm2 (Al.) 18.4 0.61 1.21 90.0 75.0 59.0 26.9 0.1923 0.0161 0.20846
9 AC 100 138 CAN (3) 150 mm2 (Al.) 19.55 0.28 0.56 80.0 60.0 65.0 18.0 0.0779 0.0036 0.08143
10 . AC 100 10 CAN 120 STA 34.5 0.35 0.70 70.0 55.0 55.0 15.0 0.1330 0.0055 0.13845

Total Losses 2.2271 0.06364 2.29077

TRANSFORMER DETAILS : CAPACITY-315 KVA,6/0.42 KV
VOLTAGE 400.00 V
Computed 1723788 ** KW
Peak Load
LT Network Loss
PEAK LOSS 2.290766599 KW
LF 0.69
LLF 0.54027 *
ENERGY LOS 29.7031793 KW
UNITS HAND 2854.592148 KWt.
% LOSS 1.040540216
NOTE:
*LLF=0.3xL.F. + 0.7x(L.F.)*2
** The power factor has been assumed as 0.8.
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