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Respected Sir, 
Sub: 

Chennai-2, 
30.06.2023. 

TNEB Engineers' Association - Suggestion on 
technical matters - Sélection of CT Ratio and 
Relay Settings to ensure time gradation in 
the Sub-Stations based on the fault level 
Reg 

Vanakkam. 
TNEB Engineers' Association is inclined to present 

suggestions on technical matters, revenue 
augmentation'̀  and other official procedures for kind 
consideration of the CMD/ TANGEDCO. 
1. Selection of correct CT Ratio and proper 
Relay Settings of the Feeder Breakers, LV Breakers 
and GC Breakers in any EHT Sub-Station based on 
the fault level of the respective SS is of paramount 
importance to ensure perfect time grading. The 
following advantages may be derived through perfect 

Safeguarding all vital SS equipments like Power 
Transformers, CTs, Breakers etc. from 
premature failures due to saturation 
delayed tripping /mal tripping. 
Avolding supply interruption and loss of 
revenue. 
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time grading. 
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" Clearance of faults withln the stlpulated time averta perslstence 

of faults for longer time, thereby proteting the vital equiprments 

and the personnel wh0 Are manning the operation of 

equlpments. 

2. A model calculatlon has been derlved for 10/11 KV 

Kaavalkaranpatt SS of Karur EDC, n which 10 KV CT had failed 

3. Followlng minor changes are requlred to be carried out to avold 

further fallure of CTs: 

" Ratlo of 110KV CTs needs to be ralsed to 600/1A from the 

existing ratlo at 150/1A. 
Ratlo of 11KV CTS of kudanthalpatti# needs to be ralsed to 

400/1A from 200/1A. 
The.ratlo of 11KV CTS of Watarworka# has to be reduced to 

200/1A from 400/1A. 
All other relay settlngs for o/C ahd L/L hall be done as per 

calculatlons enclosed. 

4. The above suggestlon subimitted purely In the Interest of 

TANGEDCO. The Assoclation Is open to any dlseusslon on this subject 

Thanking You, Slr 
WIth warm regards. 

Encl: Calculatlon Sheets. 

Yotyylncerely, 

General Sretary 
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Relay Gradation &CT Selection in 110 KV SS 

110KV Fault Level in SS 

Calculation of 11O KV ,33 KV, 22 KV, 11 KV 
Fault Cts 

Calculation of Power Transformer Load CH 

Selection of CTs for Feeder, LV,GC. 

Calculation of pickup settings for Feeder, 
LV, GC 

Calculation of TLS for Feeder, LV, GC 

Graphical represerntation of Tapping fame 

Vs Fault ch for Feeder, LV, GC 



CT: 200/1A 

11kV BUS 2 

INDL (10A) 

CT: 400/A 

110/11kV KAAVALKARANPATTI SS IN KARUR EDC 

CT: 600/1A 

POWER T2 
100 MVA 
110/11kV 
Z2=8.86% 

CT: 400/1A 

THOGAMALAI (175A) WATER WORKS (10A) 

110kV BUS, 3 PH Symmetrical Fault MVA as on 
31.03.2022 is 1581 MVA 

CT: 400/A 

GCB 

CT:150/IA 

RAJAN COLONY (16OA) 

CT: 400/1A 

X 

PILLUR (115A) 

CT: 400/1A 

CT: 600/1A 

POWER T1 
100 MVA 
110/11kV 
Z1=8.91% 

CT: 200/IA 

BOTHYUR (155A) 

11kV BUS 1 

I0C (30A) 

CT: 200/A 

KUDANTHAIPATTI (140AY 



I) Calculation of Fault MVA of each power transformer: 
Fault MVA in 11KV Bus I due to Power Transformer I =(1581/10) x (8.91/100) 

= 14.08671 p.u. 

Calculations 

Both are in isolated condition 

Fault MVA in 11KV Bus II due to Power Transformer II =(1581/10) x (8.86/100) 

II) Calculation of Nominal current : 

=1581/(1+14.08657) = 104.8MVA 

IV) Selection and Calculation of CT Ratio: 

Power Transformer HV & LV nominal current = 52.5/525 A 

III) Calculation of Fault current (Short circuit Current): 

= 14.00786p.u. 

=1581/(1+14.80786) = 105.34MVA 

For 11KV Bus I: Isc= 104.8/(V3x11) = 5500 Amps 
For 11KV Bus II: Isc= 105.34/(V3x11) = 5529 Amps 
For 110KV Bus Isc:= 1581/(V3x110)=8289 Amps 

For. 11KV feeders in Bus I= 5500/200 = 27.5 

=5500/400 =13.75 

For LV I &II = 525 Amp = 600/1 

For. 11KV feeders in Bus II = 5529/200 = 27.645 

=5529/400 =13.8225 



Feeders 

All 11KV 

feeders in 

11KV Bus I 

11KV Bus II 

11KV LVI 

11KV LV II 

110KV GC 

For 110KV GC = 8298/150 = 55.32 Amps * 

Isc 

Hence, 600/1 shall be adopted. 

5500 

5529 

5500 

5529 

= 8298/300 = 27.66 Amps % 

8298 

= 8298/600 = 13.82 Amps 

0.05 x Isc 

275 

276.45 

a) 11KV Kudanthaipatti#: 

275 

276.45 

414.9 

Calculation of instantaneoussetting: 

6 to 10 times of max load current% or 50% of Isc. 

Inom 

NA 

NA 

525 

525 

Except IOC, INDL and water works all 11KV feeders are rural feeders) 

105 

Max load= 140 Amps, CT ratio =200/1 => 1400/200 =7 

Isc=(5500x0.5)/200=13.75 

It is suggested to raise the setting to 400/1 =6.875 times 
>> 4 may be adopted 

CT Ratio to 

be adopted 

400/1 

400/1 

600/1 

600/1 

600/1 



b) 11KV IOC# : Max load 30Amps 
For 11KV feeder I I 

5500x0.5=2750 
i. IOC = 30x10 = 300A ,>> 1.5 
Normally 4Y 
ii. Bothyur = 155x10 = 

1550/400=3.875 

ii.Pillur= 115x10 = 1150/400 =2.875, 
>>4 

c) LVI &II : 0/L= 95%; E/L= 85% 

Calculation of pickup setting: 

11KV Bus I: 

a) For Kudanthipatti#: Load =140Amps. 

(140x2)/400 = 280/400= 0.7 

For 11KV feeder II 

b) For IOC# => 30/200 = 0.15 0.5 

5529x0.5=2764.5 

i. Rajan colony =160x10=1600 
>>4 

i. Waterworks: 400/1 ; 

Load current= 10A 

>>4, 200/1 shall be adopted 
ii. Thoganmalai : 400/1; 
Load current =175A 

d) 110KV GC: (5529x(11/110)x1.5) /600 = 1.38 

>>4 

0iv. INDL: 200/1; 

Load current = 10A 

>>4 

c) Bothayur# => (155x2)/400 = 0.775 0.8 

d) Pillur => (115x2)/400 = 230/400 = 0.58 



i. 11 KV Bus I: 

i. 

Kudanthapatti 0.05 
feeder 

IOC feeder 

Bothayur 
feeder 

Pillur feeder 

11 KV Bus II: 

Rajan 

Colony 
feeder 

feeder 

feeder 

INDL 

0.05 

Waterworks 0.05 

feeder 

0.05 

TLS 

0.05 

Thogmalai 0.05 

TLS 

0.05 

0.05 

20% 

20% 

20% 

EL 

20% 

EL 

20% 

20% 

20% 

20% 

ABSTRACT 

Pickup 0perating CT ratio 

0.7 

0.5 

0.8 

0.6 

Pickup 

0.8 

0.5 

0.88 

0.5 

time in 

198 

166 

215 

182 

Operating 
time in 

215 

166 

ms 

232 

166 

ms 

available Changed 

200/1 

200/1 

400/1 

400/1 

400/1 

400/1 

400/1 

200/1 

400/1 

NA 

CT ratio To be 

available Changed 

NA 

NA 

To be 

NA 

200/1 

NA 

NA 



ii. 11 KV 

LVI 

iv .11 KV 

LV II 

V.110KV 

GC /20% 

TLS 

0.12 

0.11 

0.13 

Pickup 

1.09 

1.09 

0.26 

Operating CT ratio 

time in 

ms 

419 

383 

538 

available 

600/1 

600/1 

150/1 

To be 

Changed 

NA 

NA 

600/1 
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