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Proj ect

A

Document Title: CT & VT sizing calculation

Bharat Heavy Electricals Limited
:CPP of VRMP .
Customer : HPCL
Consultant : EIL

Doc No. TB-402-510-024, Rev No. 00

Please note the following proposed parameters for Indoor GIS CT & VT are subject to confirmation from the customer approved GIS suppliers.

Summary of Coredetails of 66kV Current Transformer:

Applicable for-
D)

II) Incomer from Generator Transformer :

Incomer from Generator Transformer: GTG#7 TR Bay (Applicable bay # 04)
STG#01 TR Bay (Applicable bay # 12)

CT1 | Current Ratio Accuracy Min. Burden Min kPV (V) Max Im at kPV Purpose
Core Class
No.
1. 1200-600-300/1 | PS - 1200-600-400 30mA-60mA-120mA | Transf. Overall Diff. Protn. 870
2. 1200-600-300/1 | PS - 1200-600-400 30mA-60mA-120mA | Transf. Diff. Protn. 87GT
3. 1200-600-300/1 | PS - 1200-600-400 30mA-60mA-120mA | Transf. REF Protn. 64R
4. 1200-600-300 /1 5P10 15VA - - Overcurrent Protn & Metering
5. 2500/ 1 PS - 2500 30mA Busbar Diff. Protn.
IIT) Incomer from Transformer : 220/66kV Transformer TR9301 , TR9302 & Future grid transformer (Applicable bay # 09, 18, 22)
CT1 | Current Ratio Accuracy Min. Burden Min kPV (V) Max Im at kPV Purpose
DoéN‘thENT REVIEW DETAILSCIass
(1] No confmprs 1200-600-300 /1 | PS - 1200-600-400 30mA-60mA-120mA | Transf.  Diff.  Protn. 87T
(G it coibonin [tomion st (Upstream CRP scope)
3 Esofntlar:!e:z__n!;;:uz:_::?brf_?rafin:)tvcv{t@@&&@i’u‘aeﬁwéﬂs PS - 1200-600-400 30mA-60mA-120mA | Transf. REF Protn.
[R] retins B ecore fzi’)tﬁ-éog%pc_m PS - 1200-600-400 | 30mA-60mA-120mA | Spare
_ | 4. 1200-600-300 /1 | 5P10 IS5VA - - Overcurrent Protn & Metering
Signawre wihsDae Z0FBZ0IB [ pg - 2500 30mA Busbar Diff. Protn.
Name of Reviewer SAIACHUTUNI(A788)
Transmittal No. -
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Document Title: CT & VT sizing calculation

:CPP of VRMP .

Bharat Heavy Electricals Limited
Proj ect
Customer : HPCL
Consultant : EIL

Doc No. TB-402-510-024, Rev No. 00

IV) Bus Coupler#1, Bus Section #1, Bus Section#2, Bus Coupler#2 (Applicable bay # 01, 14, 15, 27)

CT1 Core | Current Accuracy Min. Burden Min kPV (V) Max Im at kPV Purpose

No. Ratio Class

1 2500/ 1 5P10 15VA - - Over current Protection

2 2500/ 1 PS - 2500 30mA Busbar Differential protection
CT2 | Current Ratio Accuracy Min. Burden Min kPV (V) Max Im at kPV Purpose

Core Class

No.

1 2500/ 1 PS - 2500 30mA Spare

V) Outgoing Transformer Feeders :

a) 66/11.5kV Transformer TR9403 , TR9404, TR9401, TR9402, Spare Feeder (Applicable bay # 10, 19, 02, 16, 03)

b) Outgoing Transformer Feeders : a)TR-8301 SS-83 (CDU/VDU) b)TR-8302 SS-83 (CDU/VDU) ¢) TR01 SS-90(HCU) d)TR02 SS-90(HCU)

e) Spare Feeder (Applicable bay # 05, 17, 13,23 & 24)
¢) Outgoing Transformer Feeders : a)TR-8201 SS-82 (HCU) b)TR-8202 SS-82 (HCU) ¢)TR-8601 in SS-86(CT) d)TR-8602 in SS-86(CT)

A TD Q4ANn1 ¢
7 TIN O

(A9

DOCUMENT REVIEW DETAILS

T o

84 (RUF) f) TR-8402 SS-84(RUF) (Applicable bay numbers : 08, 20, 11, 06, 25 & 21)

III No Confme
)

3 Docume

Signature withtDate

g) Outgoing Feeders : To Large Motors in SS-84 (RUF) Applicable bay numbers : 07, 26
oy pracenh St b Sl TENL R0, . | Acclracy Min. Burden | MinkPV (V) | MaxImat kPV Purpose
Wcmmmei t@ggcgn\ient. Revised document required. CIa:B
dges noi conform to basic requirements
. as markedNResubmit for review.
[R] Retained for Recards 600-300 /¥ | voia. PS - 600-400 30mA-60mA Diff. Protn. 87T /87F
M&/ 1 5P10 15VA - - Overcurrent Protn & Metering
1.3 M - 2500 30mA Busbar Diff. Protn.
Name of Reviewer

Transmittal No.
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® U7 5 U7 | Bharat Heavy Electricals Limited
Project :CPP of VRMP.
” ”[ Consultant : EIL

Customer : HPCL

Document Title: CT & VT sizing calculation Doc No. TB-402-510-024, Rev No. 00

Summary of Winding details of 66kV Potential Transformer :

I) Potential Transformer for Bus 1 , Bus 2, Bus 1A, Bus 2A, GTG#7 TR Bay, STG#01 TR Bay, 220/66kV Transformer TR9301 , TR9302 & Future grid
transformer (Applicable for bays 04, 09, 12, 18, 22)

Winding | Voltage Ratio Accuracy | Min. Burden | Purpose

No. Class

1 66kV/A3 /110VA3 | 3P 50 VA Protn.

2 66kV/A3 /110VA3 |1 100 VA Metering & Dir
0/C

@ DOCUMENT REVIEW DETAILS

III No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

3_ Document does not conform to basic requirements
. as marked. Resubmit for review.

@ Retained for Records. V| Void.
Signature with Date 25-APR-2018
Name of Reviewer SAIACHUTUNI(A788)

Transmittal No. 3




BHARAT HEAVY ELECTRICALS LIMITED
Project : VRMP

Customer : HPCL

Consultant : EIL

CT VT sizing calculation for 66kV GIS

Doc.No. TB-402-510-024

Rev.No. 00
lofll

System Data
a) System Voltage
b) Bus Rating
c) Fault Level

CT Selection Criteria

66 kV
2500 A

40 kA for 1 Sec

l. Incomer from Generator Transformer : GTG#7 TR Bay

Applicable bay numbers: 04

MVA of Transformer
Percentage Impedance
Load Current

Fault Current (Primary)

A) Core-1/ 2
Core-1
Core-2

i. Current Ratio

Purpose
Purpose

ii. Protection Class
iii. Ret ( secondary) at 75°C

iv. a) Knee Point Voltage for 87 protn.
Fault Current ( secondary) If
X/R for 100MVA trafo ( Approx)

RL

v

IN

100 MVA
125 % % 10 %
874.80 A
777599 A

Transf. Overall Diff. Protn. 870A (mounted in GRP)
Transformer Diff. Protn. 87GT
1200 /1A (1200-600-300/1A)
PS
CT manufacturer specific
0.14(If*X/R)*(Rct + RL)
6.48 A
40
1 Ohms

(typical)

(considering 100m from CT to Relay & Con51der1ng 7.410hms /km of the Control Cable resistance )

KpV (' min) for 87 Protn.

Selected KpV

Minimum KpV at each tap
v. Magnetising current at KpV
vi. Burden

B) Core- 3
Purpose
i. Current Ratio
ii. Protection Class
iii. Ret ( secondary) at 75°C

iv. b) Knee Point Voltage for 64R protn.
Fault Current ( secondary) If

RL

v

36 *(Ret + 1)
50 Ret +200 V
1200V - 600V-400V
30 mA

Typical for Diff. Relay

Transf. REF Protn. 64R

1200 /1A (1200-600-300/1A)
PS
CT manufacturer specific
4*If*(Ret + 2RL)
6.48 A
1 Ohms

(considering 100m from CT to Relay & Con51der1ng 7.410hms /km of the Control Cable resistance )

KpV (min) for 64R

Selected KpV

Minimum KpV at each tap
v. Magnetising current at KpV
vi. Burden

@ DOCUMENT REVIEW DETAILS
II‘ No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.
\ | Void.

IE] Retained for Records.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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26 *(Ret +2)
50 Ret +200 V
1200V~ 600V-400V
30 mA

Typical for Diff. Relay



Doc.No. TB-402-510-024
Rev.No. 00
20f 11

BHARAT HEAVY ELECTRICALS LIMITED
Project : VRMP

Customer : HPCL

Consultant : EIL

CT VT sizing calculation for 66kV GIS

C) Core-4

Purpose

Overcurrent Protection

( Metering is in-built function of numerical relay)

i. Current Ratio = 1200 /1A  (1200-600-300/1A)

ii. Protection Class = 5P10

iii. Ret ( secondary) at 75°C = - Ohms

iv. Knee Point Voltage > -V

v. Magnetising current at KpV < - mA

vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA

D) Core-5 :
Core 5 Purpose = Busbar Differential Protection

i. Current Ratio = 2500 /1A

ii. Protection Class PS

iii. Ret (' secondary) at 75°C = CT manufacturer specific

iv. Knee Point Voltage > 2*If*(Rct + RL)
Fault Current ( Primary) = 40000 A (Bus Fault Level)
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+1)
Selected KpV = 50Rct +200 V
Minimum KpV at each tap = 2500V

v. Magnetising current at KpV < 30 mA Typical for Diff. Relay

vi. Burden = - VA

. Incomer from Generator Transformer : STG#01 TR Bay

Applicable bay numbers: 12
MVA of Transformer = 20 MVA
Percentage Impedance 12.5 % + 10 %
Load Current = 174.96 A
Fault Current (Primary) = 1555.20 A

II‘ No Comments.

IE] Retained for Records.

@ DOCUMENT REVIEW DETAILS

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.

Signature with Date 25-APR-2018

EI Void.

Name of Reviewer

Transmittal No.

SAI ACHUTUNI (A738)

Paae 6 of 25



BHARAT HEAVY ELECTRICALS LIMITED
Project : VRMP

Customer : HPCL

Consultant : EIL

CT VT sizing calculation for 66kV GIS

A) Core-1/ 2
Core-1 Purpose
Core-2 Purpose

i. Current Ratio
ii. Protection Class
iii. Ret ( secondary) at 75°C

iv. a) Knee Point Voltage for 87 protn.
Fault Current ( secondary) If
X/R for 20MVA trafo ( Approx)

RL

IN

Doc.No. TB-402-510-024

Transf. Overall Diff. Protn. 870A (mounted in GRP)
Transformer Diff. Protn. 87GT

300 /1A
PS
CT manufacturer specific

(1200-600-300/1A)

0.14(If*X/R)*(Ret + RL)  (typical)
5.18 A
30
1 Ohms

(considering 100m from CT to Relay & Con31der1ng 7.410hms /km of the Control Cable resistance )

KpV (' min) for 87

Selected KpV

Minimum KpV at each tap
v. Magnetising current at KpV
vi. Burden

B) Core-3
Core-3 Purpose

i. Current Ratio
ii. Protection Class
iii. Ret ( secondary) at 75°C

iv. a) Knee Point Voltage for 64R protn.
Fault Current ( secondary) If

RL

22 *(Ret+ 1)
50 Rct +200 V
1200V - 600V -400V
120 mA Typical for Diff. Relay

Transf. REF Protn. 64R

300 /1A
PS
CT manufacturer specific

(1200-600-300/1A)

4*If*(Ret + 2RL) (typical)
5.18 A
1 Ohms

(considering 100m from CT to Relay & Con51der1ng 7.410hms /km of the Control Cable resistance )

KpV (' min) for 64R (REF)

Selected KpV

Minimum KpV at each tap
v. Magnetising current at KpV
vi. Burden

@ DOCUMENT REVIEW DETAILS
II‘ No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.

IE] Retained for Records. EI Void.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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21 *(Ret +2)
50 Rct +200 V
1200V - 600V -400V
120 mA Typical for Diff. Relay

Rev.No. 00
3ofll



BHARAT HEAVY ELECTRICALS LIMITED

Doc.No. TB-402-510-024

Project : VRMP Rev.No. 00
Customer : HPCL 4of 11
Consultant : EIL
CT VT sizing calculation for 66kV GIS
C) Core-4
Purpose = Overcurrent Protection
( Metering is in-built function of numerical relay)
i. Current Ratio = 300 /1A (1200-600-300/1A)
ii. Protection Class 5P10
iii. Ret ( secondary) at 75°C = - Ohms
iv. Knee Point Voltage > -V
v. Magnetising current at KpV < - mA
vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA
D) Core-5 :
Core 5 Purpose = Busbar Differential Protection
i. Current Ratio = 2500 /1A
ii. Protection Class = PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage > 2*[f*(Rct+ RL)  (typical)
Fault Current ( Primary) = 40000 A (Bus Fault Level)
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+ 1)
Selected KpV min = 50Rct +200 V
Minimum KpV at each tap = 2500V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = - VA

I11. Incomer from Transformer :  220/66kV Transformer TR9301, TR9302 & Futuregrid transformer

Applicable bay numbers: 09, 18, 22

MVA of Transformer
Percentage Impedance
Load Current

Fault Current (Primary)

I. Core-1
Core-1 Purpose

i. Current Ratio

ii. Protection Class

iii. Ret ( secondary) at 75°C

iv. Knee Point Voltage for 87 protn.
Fault Current ( secondary) If

@ DOCUMENT Rﬁiﬁﬁﬁ'\ﬁ}oﬁ%’ﬁﬁfﬁ (Approx)
II‘ No Comments.

WPmceed with manuiacluﬁ}é‘f\ﬁb\ﬁﬁﬁqp}as per the

commented document. Revised documient required.
— %n]n f:\g.k:{ \/.
Document does nat confofmctorbasic requirements

. as marked. Hesubmit 'U'Nﬁﬂ’fﬁ‘nu pV at each tap
i VIR
[R] Retained or Recordsy, Magnetisifig Cltrent at KpV

Signature with Date
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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v

IN

100 MVA
125 % % 10 %
874.80 A
777599 A

Transf. Diff. Protn. 87T (220kV CRP supplier scope)
1200 /1A (1200-600-300/1A)

PS
CT manufacturer specific
0.14(If*X/R)*(Ret + RL)  (typical)

6.48 A
40
2 Ohms

(considering 300m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )

36 *(Rct +2)
50 Rct +200 V
1200V - 600V -400V
30 mA Typical for Diff. Relay



BHARAT HEAVY ELECTRICALS LIMITED
Project : VRMP

Customer : HPCL

Consultant : EIL

CT VT sizing calculation for 66kV GIS

Core- 2 /Core3
Purpose
i. Current Ratio
ii. Protection Class
iii. Ret ( secondary) at 75°C
iv. Knee Point Voltage for 64R protn.
Fault Current ( secondary) If
RL

2

Doc.No. TB-402-510-024
Rev.No. 00
50f11

Transformer REF Protn. 64R ( BHEL Scope)

1200 /1A (1200-600-300/1A)
PS
CT manufacturer specific
4*If*(Ret + 2RL) (typical)
6.48 A
1 Ohms

(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )

KpV (min)

Selected KpV

Minimum KpV at each tap
v. Magnetising current at KpV
vi. Burden

Core-4
Purpose

i. Current Ratio
ii. Protection Class
iii. Ret ( secondary) at 75°C
iv. Knee Point Voltage
v. Magnetising current at KpV
vi. Burden
Current transducer ( Phase)
Numerical Relay
Lead burden
Total burden
Selected burden

Core-5:
Core 5 Purpose

i. Current Ratio

ii. Protection Class

iii. Ret ( secondary) at 75°C
iv. Knee Point Voltage

A IV

IN ININ A

2

26 *(Rct +2)
50 Rct +200 V
1200V - 600V -400V
30 mA Typical for Diff. Relay

Overcurrent Protection

( Metering is in-built function of numerical relay)
1200 /1A (1200-600-300/1A)
5P10
- Ohms
-V
- mA
Sum Burden of Transducer , Numerical relay
3 VA
1 VA
1 VA
5 VA
15 VA

Busbar Differential Protection

2500 /1A
PS
CT manufacturer specific
2*If*(Rct + RL)  (typical)

Fault Current ( Primary) = 40000 A (Bus Fault Level)
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+ 1)
Selected KpV min 50Rct +200 V
Minimum KpV at each tap = 2500V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
= - VA

() DOCUMENT RESTEW DETAILS
II‘ No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.

IE] Retained for Records. EI Void.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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BHARAT HEAVY ELECTRICALS LIMITED Doc.No. TB-402-510-024
Project : VRMP Rev.No. 00
Customer : HPCL 60f11
Consultant : EIL

CT VT sizing calculation for 66kV GIS

V. BusCoupler 1,2 & BusSection 1,2 Bays
ApplicableBays: 01, 14, 15, 27
CT1 Core-1
Purpose = Overcurrent Protection
( Metering is in-built function of numerical relay)
i. Current Ratio = 2500 /1A
ii. Protection Class = 5P10
iii. Ret ( secondary) at 75°C = - Ohms
iv. Knee Point Voltage > -V
v. Magnetising current at KpV < - mA
vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA
CT1Core-2 & CT2Core-1
Purpose = Busbar Differential Protection
i. Current Ratio = 2500 /1A
ii. Protection Class = PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage > 21f*(Rct + RL) (‘typical)
Fault Current ( Primary) = 40000 A (Bus Fault Level)
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+ 1)
Selected KpV min = 50Rct +200 V
Minimum KpV at each tap = 2500V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = - VA
V. Outgoing Transformer Feeders: 66/11.5kV kV Transformer TR9403, TR9404, TR9401 , TR9402,
Spare Feeder
Applicable bay numbers: 10, 19, 02, 16, 03.
MVA of Transformer = 60 MVA
Percentage Impedance = 12.5 % + 10 %
Load Current = 524.88 A
Fault Current (Primary) = 4665.59 A
I. Core-1
Purpose = Transf. Diff. Protn. 87T (BHEL Scope)
i. Current Ratio = 600 /1A (600-300/1A)
ii. Protection Class = PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage for 87 protn. > 0.14(If*X/R)*(Rct + RL)  (typical)
Fault Current ( secondary) If = 7.78 A
@ DOCUMENT %ﬁ\f‘f&@@l\f)\éﬁrﬁfﬁ‘s APErox) B 3 f b

[1] No comments. (considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
@Pmceed with manuiactu{ﬁ}ﬂﬁb{fi@liﬁ_ﬁ\)as per the = 38 *(RCt + 1)

commented document. Revised document required.

3_ Document does not con B‘r:‘r!met%tggic qu\éirements = S50 Ret +200 V
. as marked. Resubmit fonygljeum KpV at each tap = 600V-400V
[R] Retained for Recordss, Magnetisiftg ¥eifrent at Kp\f < 60 mA Typical for Diff. Relay

Signature withDate 25APR-2048 = -
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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BHARAT HEAVY ELECTRICALS LIMITED

Doc.No. TB-402-510-024

Project : VRMP Rev.No. 00
Customer : HPCL 7of11
Consultant : EIL
CT VT sizing calculation for 66kV GIS
Core-2
Purpose = Overcurrent Protection
( Metering is in-built function of numerical relay)
i. Current Ratio = 600 /1A (600-300/1A)
ii. Protection Class = 5P10
iii. Ret ( secondary) at 75°C = - Ohms
iv. Knee Point Voltage > -V
v. Magnetising current at KpV/2 < - mA
vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA
Core-3:
Purpose = Busbar Differential Protection
i. Current Ratio = 2500 /1A
ii. Protection Class PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage > 2*If*(Rct + RL)  (typical)
Fault Current ( Primary) = 40000 A (Bus Fault Level)
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+ 1)
Selected KpV min = 50Rct +200 V
Minimum KpV at each tap = 2500V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = - VA
VI. Outgoing Transformer Feeders: a)TR-8301 SS-83 (CDU/VDU) b)TR-8302 SS-83 (CDU/VDU)

©)TRO1 SS-90(HCU) d)TRO2 SS-90(HCU) e)Spare Applicable bay numbers: 05,17, 13, 23 & 24

MVA of Transformer
Percentage Impedance
Load Current

Fault Current (Primary)

I. Core-1
Core-1 Purpose

i. Current Ratio

ii. Protection Class

iii. Ret ( secondary) at 75°C

iv. Knee Point Voltage for Feeder Diff
Fault Current ( secondary) If

@ DOCUMENT REVIEW D TALLS |

(considering i
II‘ No Comments. KpV ( mln)

Proceed with manuiactupﬂl{&b’ﬂﬁllﬁrﬁﬁ/par the
commented document. Revised document requlra

I; Document does not con flgrnlrpgn bgm flé‘tpilremen?ac:h tap
as marked. ResubmitforNguigwietisin ﬁ current at KpV

IE] Retained for Reco{dsvl Burden Void.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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v

<

31 MVA  (Tentative load )
125 %+ 10 %
271.19 A
2410.56 A

Feeder Diff. Protn. 87F (BHEL Scope)
300 /1A 600-300/1A)
PS

CT manufacturer specific
65* In*(Rct + 2RL)
8.04 A
1 Ohms

to Relay & Con51der1ng 7.410hms /km of the Control Cable resistance )

65 *(Ret +2)
70Rct +150 V
600V -400V
60 mA Typical for Diff. Relay



BHARAT HEAVY ELECTRICALS LIMITED

Doc.No. TB-402-510-024

Project : VRMP Rev.No. 00
Customer : HPCL 8of 11
Consultant : EIL
CT VT sizing calculation for 66kV GIS
Core-2
Purpose = Overcurrent Protection
( Metering is in-built function of numerical relay)
i. Current Ratio = 300 /1A (600-300/1A)
ii. Protection Class = 5P10
iii. Ret ( secondary) at 75°C = - Ohms
iv. Knee Point Voltage > -V
v. Magnetising current at KpV < - mA
vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA
Core-3:
Purpose = Busbar Differential Protection
i. Current Ratio = 2500 /1A
ii. Protection Class PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage > 2*If*(Rct + RL)  (typical)
Fault Current ( Primary) = 40000 A (Bus Fault Level)
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+ 1)
Selected KpV = 50Rct +200 V
Minimum KpV at each tap = 2500V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = - VA

@ DOCUMENT REVIEW DETAILS
II‘ No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.

IE] Retained for Records. EI Void.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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BHARAT HEAVY ELECTRICALS LIMITED Doc.No. TB-402-510-024
Project : VRMP Rev.No. 00
Customer : HPCL 90ofl11
Consultant : EIL

CT VT sizing calculation for 66kV GIS

VII. Outgoing Transformer Feeders : a)TR-8201 SS-82 (HCU) b)TR-8202 SS-82 (HCU) ¢)TR-8601 in SS-
86(CT) d)TR-8602in SS-86(CT) €)TR-8401 SS-84 (RUF) f)TR-8402 SS-84 (RUF) g) Spare & Future
feeders
Applicable bay numbers: 08, 20, 11, 06, 25 & 21
MVA of Transformer = 50 MVA  (Tentative load )
Percentage Impedance = 125 % 10
Load Current = 437.40 A
Fault Current (Primary) = 3887.99 A

I. Core-1
Core-1 Purpose = Feeder Diff. Protn. 87F (BHEL Scope)
i. Current Ratio = 600 /1A (600-300/1A)
ii. Protection Class = PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage for 87F protn. > 65* In*(Rct + 2RL) (typical)
Fault Current ( secondary) If = 6.48 A
Rated secondary current In = 1A
RL = 1 Ohms
(considering 100m from CT to Relay & Cons1der1ng 7.410hms /km of the Control Cable resistance )
KpV (min) = 65 *(Ret +2)
Selected KpV = 70 Ret +150 V
Minimum KpV at each tap = 600V -400V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = -
Core-2
Purpose = Overcurrent Protection
( Metering is in-built function of numerical relay)
i. Current Ratio = 600 /1A (600-300/1A)
ii. Protection Class = 5P10
iii. Ret (' secondary) at 75°C = - Ohms
iv. Knee Point Voltage > -V
v. Magnetising current at KpV < - mA
vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA
Core-3 :
Purpose = Busbar Differential Protection
i. Current Ratio = 2500 /1A
ii. Protection Class = PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage > 2*[f*(Ret+ RL)  (typical)
DOCUMENT REV{EWDETAILS) = 40000 A (Bus Fault Level)
— Fault Current ( Secondary) = 16 A
II‘ No Comments. - 1 Ohms
W EL?.?:;:;LI Z;ﬂ:xw Zgﬂg‘é’é’u’; ?ﬁeﬁlpﬁqu.,adrom CT to Relay & Cons1der1ng 7.410hms /km of the Control Cable resistance )
Il Document does not conforWn(bﬁ;gfeqmrements = 32 ( Rct + 1)
as marked. Resubmit for review.
@ Retained for Records. Selected \éori{'].ln = 50Rct +200 V
Minimum KpV at each tap = 2500V
Signature with Date 2018
Name of Reviewer SAI ACHUTUNI (A738)
Transmittal No. -
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BHARAT HEAVY ELECTRICALS LIMITED
Project : VRMP

Customer : HPCL

Consultant : EIL

CT VT sizing calculation for 66kV GIS

Doc.No. TB-402-510-024

v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = - VA
VIII. Outgoing Feeders: To Large Motorsin SS-84 (RUF)
Applicable bay numbers: 07, 26
MVA of Transformer feeding Motor load = 50 MVA  (Tentative load )
Percentage Impedance 12.5 % + 10
Load Current 437.40 A
Fault Current (Primary) = 3887.99 A
I. Core-1 Purpose = Feeder Diff. Protn. 87F (BHEL Scope)
i. Current Ratio = 600 /1A (600-300/1A)
ii. Protection Class PS
iii. Ret (' secondary) at 75°C = CT manufacturer specific
iv. Knee Point Voltage for 87F protn. > 65* In*(Rct + 2RL) (typical)
Fault Current ( secondary) If = 6.48 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 65 *(Rct +2)
Selected KpV = 70 Ret +150 V
Minimum KpV at each tap = 600V -400V
v. Magnetising current at KpV < 30 mA Typical for Diff. Relay
vi. Burden = -
Core-2
Purpose = Overcurrent Protection
( Metering is in-built function of numerical relay)
i. Current Ratio = 600 /1A (600-300/1A)
ii. Protection Class = 5P10
iii. Ret ( secondary) at 75°C = - Ohms
iv. Knee Point Voltage > -V
v. Magnetising current at KpV < - mA
vi. Burden = Sum Burden of Transducer , Numerical relay
Current transducer ( Phase) < 3 VA
Numerical Relay < 1 VA
Lead burden < 1 VA
Total burden < 5 VA
Selected burden = 15 VA

@ DOCUMENT REVIEW DETAILS
II‘ No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.

IE] Retained for Records. EI Void.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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BHARAT HEAVY ELECTRICALS LIMITED
Project : VRMP

Customer : HPCL

Consultant : EIL

CT VT sizing calculation for 66kV GIS

Core-3 :
Purpose

Doc.No. TB-402-510-024

Busbar Differential Protection

(Bus Fault Level)

Typical for Diff. Relay

i. Current Ratio = 2500 /1A

ii. Protection Class PS

iii. Ret (' secondary) at 75°C = CT manufacturer specific

iv. Knee Point Voltage > 2*If*(Rct + RL)  (typical)
Fault Current ( Primary) = 40000 A
Fault Current ( Secondary) = 16 A
RL = 1 Ohms
(considering 100m from CT to Relay & Considering 7.410hms /km of the Control Cable resistance )
KpV (min) = 32 (Ret+ 1)
Selected KpV = 50Rct +200 V
Minimum KpV at each tap = 2500V

v. Magnetising current at KpV < 30 mA

vi. Burden = - VA

VT Selection Criteria

| Applicablefor a) Busl ,Bus2, Bus1A, Bus2A PT b) PT for bays04, 09, 12, 18, 22

SECONDARY -1
Purpose

i. Voltage Ratio

ii. Accuracy Class

iii. Burden

Main Protection relay burden

Lead burden
Total burden
Selected burden

SECONDARY -2
Purpose
i. Voltage Ratio
ii. Accuracy Class
iii. Burden

BCU/Numerical relay burden

Synchronizing Burden
Lead burden

Total burden

Selected burden

IN INIA

IN IN IN A

Protection
66kV/N3 / 110V/\3
3P

2 VA
2 VA
4 VA
50 VA

Metering
66kV/N3 / 110V/\3
1

2 VA
20 VA
2 VA
24 VA
100 VA

( Only during synch)

Rev.No. 00
11of 11

@ DOCUMENT REVIEW DETAILS
II‘ No Comments.

Proceed with manufacture / fabrication as per the
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.
\ | Void.

IE] Retained for Records.
Signature with Date 25-APR-2018
Name of Reviewer SAI ACHUTUNI (A738)

Transmittal No. _
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1 2)101@

—
|

HEEHH,

1 I

24 | 51, 51V, 51N, 67, 67N,
95-1, 95-2, 25
A, V, HZ, PF, MW, MVAR
MVA, MWH, MVAH

1

GENERATOR

RELAY PANEL

NOTES:

AS PART OF BREAKER MECHANISM.
2.THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY

d except in the limited way permitted by a written consent given by the lender to the borrower for the intended use. EIL—EHVGIS IC GENTRF.dwg Rev.0. A4-210x297.

d details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that they will not be reproduced,

APPROVED MAKES. METERING SHALL BE A PART OF
mmendUMERICAL RELAY.
= o VA BURDEN OF CT %
Pidceed Wit arui “J ! fabricat JREr, 1 |
cepa I Bty HADERING VA BURDEN

ent dBEIRBHENT S, SR (QUNRRS EQUIPMENTS AS WELL.

.
N
|§d

Gtairled for Records.

ONTROL UNIT AS@@%EIED IN DAT‘r\ SHEET.

|
T0 :ECS 8
[10 scap
|
| TO0 878 IN
E_| BUS COUPLER
Ly
2 L
- 5
_’él_—““
7
—BE—O -
T0 ECS
HHC 19 10 sewp
s -E=Hi
- - - - — v ¥
EMG_STOP PB IN
TRAFD BAY TO_SYSTEM [

T SHALL BE |DECIDED BY THE

EARTHING
a'aVa'aNt r—l- —1—
TRANSFORMER €™~ X,
¢ / M L ) |

PART OF GEN.

1. ANTIPUMPING RELAY USED, IF ANY, SHALL BE CONSIDERED

INDICATIVE. ALL THE ITEMS SPECIFIED UNDER "EQUIPMENT
DATA”_ANDIN JOB SPECIFICATION SHALL BE IN VENDOR'S

DOGUFHENE REVIEW DETAN So NUMERICAL TYPE OF

drkef. HeERbmPior fevieWS SHALL BE NUMERICAL RELAYS OR BAY
[}

R1

PROJECT: VRMP REV | DATE PURPOSE BY [|CHKD| APPRV
A [19.05.17| ISSUED WITH TENDER NNB| AS PG
CLIENT: M/s HPCL
BUS PT—1 AND BUS PT—-2 EQUIPMENT DATA
D.C CONTROL BUS (110 V) m:u: i [ oy ESCRIPTION
415/240V_AC AUX. CKT BUS
BUS 1 1| s2 1 | SF6 CIRCUIT BREAKER
2 _ 2 |3 POSN. DISCONNECTOR EARTHING SWITCH— ON/ISOLATED/EARTHED
BUS 2 3| —— 1 | 2 POSN. DISCONNECTOR SWITCH— ON/ISOLATED
il 1 1 E o 4| —- 3 | CORE-1 FOR 870A CLASS PS
11 13 22 CORE-2 FOR 87GT CLASS PS
2 3 17

CORE-3 FOR 64R CLASS PS

CORE—4 CLASS-5P10

CORE-5 FOR 87B CLASS PS

S| -- | 1 |HIGH SPEED MAKE PROOF EARTHING SWITCH
6| —— | 1 |SURGE ARRESTOR
7| -— | 1 |PT EHV/¥3/110/V3, CL 1 WITH 4 POLE MCB
8| 87 | 1 |DIRECTIONAL IDMTL 0/C RELAY
51N IDMTL E/F RELAY (10-40%)
25 SYNCHRONISING CHECK RELAY
3?-,:12- TRIP CIRCUT SUPERVISION RELAY
67N DIRECTIONAL IDMTL E/F RELAY
51v VOLTAGE RESTRAINED OVERCURRENT RELAY
51 IDMTL O/C RELAY (50-200%)
METERING AS INDICATED

9| 86 1 TRIPPING RELAY
UPSTREAM BREAKER TRIP SWITCH(2 POSITION )(STAYPUT

10| —— | 1 | & |OCKABLE)
1| —— | 4 |CONTROL SWITCH FOR DISCONNECTORS & EARTH SWITCHES
12| —— | 1 |LOCAL/OFF/REMOTE SELECTOR SWITCH
13| o20/5 | 1 | EREAKER CONTROL SWITCH (TNC) CLOSE-NEUTRAL-TRIP
(LOCKABLE WITH SPRING RETURN TO NEUTRAL)
14 —- | 2 |MV POWER SUPPLY SWITCH FUSE FOR LCC & CRP
15| —— | 2 |cuBicLE LaMP wITH MCB, DOOR SWITCH FOR LCC & CRP
16/ —- | 2 |3 PIN SOCKET WITH TOGGLE SWITCH FOR LCC & CRP
7l —_ | z |DP; SWITCH 10 A WITH FUSE FOR D.C. CONTROL SUPPLY
FOR LCC & CRP
8l __ | ; |SOCKET AT PANEL BACK FOR CABLE TESTING,CURRENT &
VOLTAGE INJECTION
18| —— | 1 |CAPACITIVE VOLTAGE DETECTOR
IS
20| -- |gEQD|SF6 GAS MONITORING, ALARMS AND INDICATIONS
21| -- |nhgb. CLUSTER LED TYPE INDICATION LawP
As
22| —- |nqp,| AUKILARY RELAY
24 - |paqp,| TRANSDUCERS, AS REQUIRED FOR SCAP & ECS INTERFACE
lps| -- | 2 |PaNEL SPACE HEATER WITH THERMOSTAT FOR LoC & CRP
lps| - |rASp)| ¥mmOW aLamu amvUNCIaTIONS
27 __ | AS | STARTERS FOR MOTORS OF CB, DISCONNECTOR & EARTH
REQD.| SWITCH
28l __ | AS | INTERCONNECTING ARMOURED CABLE BETWEEN GIS, LCC &
REQD.| CRP

. MIMIC DIAGRAM FOR OPERATION AND STATUS INDICATION

OF CIRCUIT BREAKER AND ASSOCIATED DISCONNECTORS &
EARTH SWITCH SHALL BE PROVIDED ON LCC & CRP. THIS
SHALL BE IN ADDITION TO MIMIC PROVIDED IN RELAY/BCU.

. THE COMPONENTS & EQUIPMENTS TO BE LOCATED ON

GIS, LCC & CRP RESPECTIVELY SHALL BE AS SPECIFIED
IN THE STANDARD SPECIFICATION.

R1 —— PART OF NUMERICAL RELAY-1

ENGINFFRS INDIA LIMITE
- NEW DELHI

Triang

|

' |
e suscwmmeme | BHV GIS DATA SHEET

(ot D

HARDWARE DATASHEET FOR INCOMER FROM GENERATOR TRANSFORMER

DATA SHEET REV
B016-606-16-50-DS-1029 | A
Sht.1 OF 6

Paae 26045 66701




d details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower’'s express agreement that they will not be reproduced,

REV | DATE

PROJECT: VRMP

PURPOSE

BY [CHKD| APPRV

19.05.17

ISSUED WITH TENDER

NNB| AS PG

CLIENT: M/s HPCL

EQUIPMENT DATA

ITEM
No.

NEMA

No.

QTY

DESCRIPTION

D.C CONTROL BUS !

3 POSN. DISCONNECTOR SWITCH —ON/ISOLATED/EARTHED

PT EHV/Y3/110V/43 CL 1 WITH 4 POLE MCB

415/240V_AC AUX. CKT BUS

TIMER

BUS 1 R1

UNDERVOLTAGE RELAY

BUS 2

METERING AS INDICATED

MV POWER SUPPLY SWITCH FUSE FOR LCC & CRP

CONTROL SWITCH FOR DISCONNECTORS AND EARTH
SWITCHES

CUBICLE LAMP WITH MCB, DOOR SWITCH FOR LCC & CRP

8

3 PIN SOCKET WITH TOGGLE SWITCH FOR LCC & CRP

D.P. SWITCH 10 A WITH FUSE FOR D.C. CONTROL SUPPLY
FOR LCC & CRP

T
8
" ne ;

1 @_

NC

CLUSTER LED TYPE IND. LAMP

10

| AUXILARY RELAY

12

TRANSDUCERS, AS REQUIRED FOR SCAP & ECS INTERFACE

o

13

| SFé GAS MONITORING, ALARMS & INDICATIONS

14

PANEL SPACE HEATER WITH THERMOSTAT FOR LCC & CRP

15

(¢
JC
(¢
JC

| VINDOW ALARM ANNUNCIATIONS

16

.| SWITCH

STARTERS FOR MOTORS OF DISCONNECTOR & EARTH

17

INTERCONNECTING ARMOURED CABLE BETWEEN GIS, LCC &
CRP

TO SCAP TO SCAP

R1

NOTES:

1. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL
THE ITEMS SPECIFIED UNDER "EQUIPMENT DATA” AND IN JOB
SPECIFICATION SHALL BE IN VENDOR'S SCOPE.

2. ALL PROTECTIVE RELAYS SHALL BE NUMERICAL TYPE OF
APPROVED MAKES. METERING SHALL BE A PART OF NUMERICAL
RELAY.

3. VA BURDEN OF PT SHALL BE DECIDED BY THE SWITCHBOARD
VENDOR CONSIDERING VA BURDEN REQUIREMENTS FOR OWNER'S
EQUIPMENTS AS WELL.

d except in the limited way permitted by a written consent given by the lender to the borrower for the intended use. EIL—1650—EHVGIS BPT.dwg Rev.0. A4-210x297.

Trh

l,%i®(

Sigma
Name

e Wer
n.é_\ﬁ'i‘ﬁtiﬂlhﬂ@) ENGINFFRS INDIA LIMIIEP

DOC UME!’)JSFQREN IEWDDEIAHLS Gl SWITCHBOARD.

5. TYPE OF RELAYS SHALL BE NUMERICAL RELAYS OR BAY CONTROL
UNIT AS SPECIFIED IN DATA SHEET.

MIMIC DIAGRAM FOR OPERATION AND STATUS INDICATION OF

or_use

INDEPENDENT BUS PT PANEL bHrLL BE PROVIDED FOR BOTH THE

d

mmcn})s

b Pg;d with manulagtursATRbIicalaCaniREDYORS & EARTH SWITCH SHALL BE
"= o “[:”‘ed documRiiesedsiReymest 8autsde, THIS | SHALL BE IN ADDITION TO MIMIC
U

ent does nrqpc nlforéin)mllt\ia«!

ire s
as;rnuked FLesubrﬂLJur.\r M Eﬂu‘ BoLs

GVFONE] & EQUIPMENTS TO BE LOCATED ON GIS, LCC
Rea;-alred for Recofds. CRP RESPECHIYERid. SHALL BE|AS SPECIFIED IN THE STANDARD
o SPECIFICATION. !

1 PART OF NUMERICAL RELAY

TWIT Dare

|
SAI ACHUTUNI (A738) |

- NEW DELHI

EHV GIS DATA SHEET

HARDWARE DATASHEET FOR BUS PT

DATA SHEET REV
B016-606-16-50-DS-1029 | A
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PROJECT: VRMP

CLIENT: M/s HPCL

REV | DATE

PURPOSE BY [CHKD| APPRV

A 119.04.17 | ISSUED WITH TENDER NNB| AS PG

A4-210x297.

BUS PT—1 AND BUS PT-2

D.C

CONTROL BUS

EQUIPMENT DATA

415/240V_AC AUX. CKT BUS No.

BUS

1

NEMA
NO.

QTY

DESCRIPTION

52

SF68 CIRCUIT BREAKER

BUS

2

3 POSN. DISCONNECTOR EARTHING SWITCH —ON/
ISOLATED/ EARTHED

FROM
FDRS

|

OF BUS-1

878,
95B,

o o
FROM BUS PT-1 AND PT-2 4
S

!

CORE-1 CLASS-5P10

CORE-2 FOR 87B CLASS PS

CT FOR 87B CLASS PS

25

SYNCHRONISING CHECK RELAY

51, 51N, | R1

—_

29 5

51

IDMTL O/C RELAY (50—200%)

51N

IDMTL E/F RELAY (10-40%)

95-1,
95-2

TRIP CIRCUIT SUPERSUPERVISION RELAY

%) .0

[ N N

(]
FROM @ R2
——————
RS OF BUS-2

51V

VOLTAGE RESTRAINED OVERCURRENT RELAY

METERING AS INDICATED

956B

CT SUPERVISION RELAY

87B

BUS DIFFERENTIAL RELAY

d details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that they will not be reproduced,

NOTES:

1. ANTIPUMPING RELAY USED, IF ANY, SHALL BE CONSIDERED AS PART OF BREAKER MECHANISM.

2. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE ITEMS SPECIFIED UNDER "EQUIPMENT
DATA” AND IN JOB SPECIFICATION SHALL BE IN VENDOR'S SCOPE.
ALl _PROTECTIVE RFIAYS SHAII BE NUMERICAL TYPE OF APPROVED MAKES. METERING SHALL BE A PART OF

=)

d or_uged except in the limited way permitted by a written consent given by the lender to the borrower for the intended use. EIL—1650 EHVGIS BC.dwg Rev.0.

ﬁ
desi
iB

T
rawi

oo 0w
oeEny
g7

c%ﬂie&

; S
ed for Reco

Sigmame witT Dae 25-APR=-2018

R :

TRIPPING RELAY

BREAKER CONTROL SWITCH (TNC) CLOSE—NEUTRAL-TRIP
(LOCKABLE WITH SPRING RETURN TO NEUTRAL)

BB L

MV POWER SUPPLY SWITCH FUSE FOR LCC & CRP

14 13 10

CUBICLE LAMP WITH MCB, DOOR SWITCH FOR LCC & CRP

11

3 PIN SOCKET WITH TOGGLE SWITCH FOR LCC & CRP

%21 12

D.P. SWITCH 10 A WITH FUSE FOR D.C. CONTROL SUPPLY
FOR LCC & CRP

13

CONTROL SWITCH FOR DISCONNECTORS AND EARTH
SWITCHES

14

1

LOCAL/ OFF/ REMOTE SELECTOR SWITCH

15

AS

REQD.|

SF6 GAS MONITORING, ALARMS AND INDICATIONS

16

|RE'A§D.

CLUSTER LED TYPE INDICATION LAMP

17

|REAgD.

AUXILARY RELAY

AS
REQD.|

TRANSDUCERS, AS REQUIRED FOR SCAP & ECS INTERFACE

20

PANEL SPACE HEATER WITH THERMOSTAT FOR LCC & CRP

21

AS
REQD.|

WINDOW ALARM ANNUNCIATIONS

2

|REAgD.

STARTERS FOR MOTORS OF CB, DISCONNECTOR & EARTH
SWITCH

23

|EEAgD.

INTERCONNECTING ARMOURED CABLE BETWEEN GIS, LCC &
CRP

R1 [ ] PART OF NUMERICAL RELAY—1
R2 [_] PART OF NUMERICAL RELAY-2

FOR BUS SECTIONALIZER:
READ BUS 1

BUS 2 = BUS 1B

BUS 1A AND

3
‘ ! 1} l!“ R AV
oCuMENTREVERDETA LS., HE DECIDED BY THE SWITCHBOARD VENDOR CONSIDERING VA BURDEN

REQUIREMENTS FOR OWNER'S EQUIPMENTS AS WELL.
amméus. TYPE OF RELAYS SHALL BE NUMERICAL RELAYS OR BAY CONTROL UNIT AS SPECIFIED IN DATASHEET.
L wfin MG DIAGRAM. QR QPFRATION AND STATUS INDICATION OF CIRCUIT BREAKER AND ASSOCIATED
ented dofliment M sdddbEunBntaq0Fka SWITCH | SHALL BE PROVIDED ON LCC & CRP. THIS SHALL BE IN ADDITION TO MIMIC
ent does Fdd ”c:a‘ﬁ:‘_orr\rrylt’% b@gr'.‘-ée%&mémg_
drked? Reshurnit LOLSHRAMENTS EQUIFMENTS | TO BE LOCATED ON GIS, LCC & CRP RESPECTIVELY SHALL BE AS
F{’&QII—IED IN Té{al_DARD SPECIIFICATION.
|

SAI ACHUTUNI (A738)

Name WET
nmﬁmﬁwwENGWFFRSINMA UMHEP

-

NEW DELHI

EHV GIS DATA SHEET DATA SHEET REV

HARDWARE DATASHEET FOR BUS
COUPLER/ BUS SECTIONALIZER

B016-606-16-50-DS-1029 | A
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S | PROJECT: VRMP REV | DATE PURPOSE BY [CHKD|] APPRV
3 X A 119.05.17] ISSUED WITH TENDER |[NNB] AS PG
© S | CLIENT: M/s HPCL
TN
2
o3
-

S o
[ = . J— J—
sz BUS PT—1 AND BUS PT-2 EQUIPMENT DATA
T
i > D.C CONTROL BUS TTEM| NEMA | qry DESCRIPTION
3 . .
s2 415/240\/ AC AUX. CKT BUS 1| 52 | 1 |SF6 CIRCUIT BREAKER
5 = BUS 1 2 | __ | 2z |3 FOSN. DISCONNECTOR EARTHING SWITCH —
Sy ON/ISOLATED /EARTHED
€L 3 | —— | 1 |2 POSN. DISCONNECTOR SWITCH — ON/ISOLATED
52| BUS 2
o & . 4 | — | 38 |CORE-1 C.T. FOR 87T CLASS PS
(D)
'gw % l s CORE-2 C.T CLASS-5P10
— 1
@ Ji§ - 0 CORE-3 C.T. FOR 87B CLASS PS
o= 11 20
g 5 | —— | 1 |HIGH SPEED MAKE PROOF EARTHING SWITCH
58 2 3 16
()
o > 12 6 | -— | 1 |SURGE ARRESTOR
g E 7 | 61N | 1 |IDMTL E/F RELAY (10-40%)
o C
E2 50 INSTANTANEOUS 0/C RELAY
ﬁ o 1 60N INSTANTANEOUS E/F RELAY
c
- ",: R1 51 IDMTL O/C RELAY (50—200%)
c
[©]
_Z = I_ , 61V VOLTAGE RESTRAINED RELAY
T
% g | | e TRIP CIRCUIT SUPERSUPERVISION RELAY
8 e
-~ _§ | | 63TX AUXILARY TRANSFORMER PROTECTION RELAY
S @ | | METERING AS INDICATED
E s : : FROM BUS PT-1 AND PT-2 R2[[ 8 | 8¥r | 1 | TRANSFORMER DIFFERENTIAL RELAY
L
S 5 | | 9 | 86 | 1 |TRIPPING RELAY
>
é g | | 50, 50N, 51, 10 [ —— | 1 [CAPACITIVE VOLTAGE DETECTOR
. | | 25 51N, 63TX, 95-1, 1 |52 o8] 1 BREAKER CONTROL SWITCH (TNC) CLOSE-NEUTRAL—TRIP
g2 | 95-2, 51V (LOCKABLE WITH SPRING RETURN TO NEUTRAL)
= 4 g— 12 | —— | 2 [MV POWER SUPPLY SWITCH FUSE FOR LCC & CRP
=3 Il | A MW, MwH
<< | | 13 | —— | 2 |CUBICLE LAMP WITH MCB, DOOR SWITCH FOR LCC & CRP
= 0
2 2 | | - | 14 | —— | 2 |3 PIN SOCKET WITH TOGGLE SWITCH FOR LCC & CRP
- | | To Ecs i 15 | —— | 1 |LocAL /oFF/REMOTE SELECTOR SwrrcH
[}
oo | | 6| — | 2z |DP. SWIICH 10 A WITH FUSE FOR D.C. CONTROL SUPPLY
Z 3 | | | FOR LCC & CRP
S CONTROL SWITCH FOR DISCONNECTORS AND EARTH
| - | &
&5 ! SRR | Sl
- 2 | g | | 18| —— | 1 |SOCKET AT PANEL BACK FOR CABLE TESTINGCURRENT &
O °C
) = L 3~ : 19 | — REAgD SF6 GAS MONITORING, ALARMS AND INDICATIONS
o ]
L AS
g2 2 @ | 20 | -- |gEqp,CLUSTER LED TYPE INDICATION LAMP
[=% AS
08 = : 21 | -— |pgpop| AUXILARY RELAY
== — h __ AS
- 5 6——“ | 23 RiqD,| TRANSDUCERS, AS REQUIRED FOR ECS INTERFACE
58 O 24 | —— | 2 |PANEL SPACE HEATER WITH THERMOSTAT FOR LCC & CRP
S 40 | 25 | - |ggop WINDOW ALARM ANNUNCIATIONS
s = — ) AS | STARTERS FOR MOTORS OF CB, DISCONNECTOR & EARTH
Lo 26 | -~ [reqn|swrrch
0 =2 6 I AS_| INTERCONNECTING ARMOURED CABLE BETWEEN GIS, LCC &
£ E o _EI__“ _ 27 | —— |reqp) crp
S Q EMG STOP PB TO DOWNSTREAM
i AT TRAFO BAY TRANSFORMER SWITCHGEAR
£ B
o> -
8 MW
© O NOTES:
5 e 1. ANTIPUMPING RELAY USED, IF ANY, SHALL BE CONSIDERED AS PART OF BREAKER MECHANISM.
3 o 2. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE ITEMS SPECIFIED UNDER
- @ "EQUIPMENT DATA” AND IN JOB SPECIFICATION SHALL BE IN VENDOR’S SCOPE.
e o 5. ALC PROTECTIVE RECATS SHALCL bc NUMERICAL TYPE OF APPROVED MAKES. METERING SHALL BE A
@ DOCTARENTNREAIEAW BIETAILS L
e S 4. VA BURDEN OF CT & PT SHALL BE DECIDED BY THE SWITCHGEAR VENDOR CONSIDERING VA
9 BURDEN REQUIREMENTS FOR OWNER'S EQUIPMENTS AS WELL.
E:@@Ccmg’cwa OF RELAYS SHALL BE NUMERICAL RELAYS OR BAY CONTROL UNIT AS SPECIFIED IN DATA
) R_@Cﬁd Wit F[I_aﬁ‘.lfﬁcldeE fabrication as per the
= Y" erged datumenie Bavsgd desumeptreguirady  AND §TATUS INDICATION OF CIRCUIT BREAKER AND ASSOCIATED
© Dacuinent gogs3qrt ponianiRy basicEequiigm8WSTCH SHALL BE PROVIDED ON LCC & CRP. THIS SHALL BE IN
5 agmarked. ASHRTINCTSRIMIC_PROVIDED IN_ RELAY,/BCU. R1 L] PART OF NUMERICAL RELAY-1
Rétairie ed/fol HEcofd@MPONENTS @idPMENTS TO| BE LOCATED ON GIS, LCC & CRP RESPECTIVELY SHALL BE R2 [_] PART OF NUMERICAL RELAY—2
~ o AS SPECIFIED IN T STANDARD SPECIFICATION.
Signa
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PROJECT:

VRMP

CLIENT: M/s HPCL

REV | DATE

PURPOSE BY |CHKD| APPRV

A 119.056.17| ISSUED WITH TENDER |NNB| AS PG

NOTES:
PART OF

ged except in the limited way permitted by a written consent given by the lender to the borrower for the intended use. EIL—EHV GIS ICTRF.DWG Rev.0. A4-210x297.

d details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that they will not be reproduced,

BUS PT—1 AND BUS PT-2

D.C CONTROL BUS

EQUIPMENT DATA

415/240V_AC AUX. CKT BUS M

TH

BUS 1

INO;

NEMA
NO.

DESCRIPTION

BUS 2

52

SF6 CIRCUIT BREAKER

2

wl
®) fi

3 POSN. DISCONNECTOR EARTHING SWITCH— ON/ISOLATED/EARTHED

2 POSN. DISCONNECTOR SWITCH— ON/ISOLATED

CORE—-1 FOR 87T CLASS PS

CORE-2 FOR 64R CLASS PS

CORE-3 CLASS-5P10

CORE—4 FOR B7B CLASS PS

HIGH SPEED MAKE PROOF EARTHING SWITCH

SURGE ARRESTOR

_’?

PT EHV/~3/110/+3, CL 1 WITH 4 POLE MCB

R1 |[®

87

DIRECTIONAL IDMTL O/C RELAY

B

51N

IDMTL E/F RELAY (10-40%)

51G

IDMTL E/F RELAY (BACK UP)(20—40%)

-

6]

| 2
|
|
|

S
1

51, 51N, 516, 25, 67
67N, 51V, 95-1, 95-2

AV, HZ, PF, MW,
MVAR, MVA, MWH, MVAH

25

SYNCHRONISING CHECK RELAY

95—-1,
85-2

TRIP CIRCUIT SUPERVISION RELAY

67N

DIRECTIONAL IDMTL E/F RELAY

0 ECS

T

o

SCAP

I
I
I
I
I
| 0

|
_%%“,

— 20

[o]

- 87B IN
| BUS COUPLER]

3 .

=HI e v

6
I VA v A -

EMG_STOP PB IN
TRAFO BAY

8

51V

VOLTAGE RESTRAINED OVERCURRENT RELAY

61

IDMTL 0/C RELAY (50—200%)

METERING AS INDICATED

R2 e

64R

RESTRICTED E/F RELAY

10

86

TRIPPING RELAY

1

CONTROL SWITCHES FOR DISCONNECTORS & EARTH
SWITCHES

BREAKER CONTROL SWITCH (TNC) CLOSE—NEUTRAL-TRIP
(LOCKABLE WITH SPRING RETURN TO NEUTRAL)

13

UPSTREAM BREAKER TRIP SWITCH(2 POSITION )(STAYPUT
& LOCKABLE)

MV POWER SUPPLY SWITCH FUSE FOR LCC & CRP

15

CUBICLE LAMP WITH MCB, DOOR SWITCH FOR LCC & CRP

16

3 PIN SOCKET WITH TOGGLE SWITCH FOR LCC & CRP

LOCAL/OFF/REMOTE SELECTOR SWITCH

D.P. SWITCH 10 A WITH FUSE FOR D.C. CONTROL SUPPLY
FOR LCC & CRP

TO UPSTREAM 19

SOCKET AT PANEL BACK FOR CABLE TESTING,CURRENT &
VOLTAGE INJECTION

87T RELAY

CAPACITIVE VOLTAGE DETECTOR

Aﬁll i

TIE
TRANSFDRW\(((L\

BREAKER MECHANISM.

1. ANTIPUMPING RELAY USED, IF ANY, SHALL BE CONSIDERED AS

2. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL
THE ITEMS SPECIFIED UNDER "EQUIPMENT DATA” AND IN JOB
SPECIFICATION SHALL BE IN VENDOR'S SCOPE. |2'?

3. ALL PROTECTIVE RELAYS SHALL BE NUMERICAL TYPE OF APPROVED
MAKES. METERING SHALL BE A PART OF NUMERICAL RELAY. IZB

4. VA BURDEN OF CT & PT SHALL BE DECIDED BY THE SWITCHGEAR |29
VENDOR CONSIDERING VA BURDEN REQUIREMENTS FOR OWNER'’S
EQUIPMENTS AS WELL.

5. TYPE OF RELAYS SHALL BE NUMERICAL RELAYS OR BAY CONTROL

;U .
]l
5
@

e 8rd

.
rawi IIde%
tEed

é
3

avg

(=]
o
c

ccpie

Sigmamre witT Dare 25-APR=2018

CIRCUIT BREAKER AND ASSOCIATED |
SWITCH SHALL BE PROVIDED ON LCG& CRP. THIS SHALL BE IN
4mMenZODITION TO MIMIC PROVIDED IN RELAY/BCU.

ed WitOBRACTTe FRBAGECMeTNANFORMER DIFFERENTIAL RELAY SHALL
ented decumpy flevised dosymentesadiredy JOB SPECIFICATION / DATASHEET.

(neqt doespoeonforniopsic saSIRUIMSENTS TO BE LOCATED ON GIS, LCC &
rked. RERUOMUIFGEEVIaEL ALL BE AS SFECIFIED IN THE STANDARD

ined for BRRGEICATION. \ | Void.

UNITAS—SPECIFIED 1iN—DATA SAtCT. |

OEUMENTARTEVMTEW DERAS AND

SF8 GAS MONITORING, ALARMS AND INDICATIONS

| |
WWJ_ 21

22

| CLUSTER LED TYPE INDICATION LAMP

=

| AUXILARY RELAY

=

TRANSDUCERS, AS REQUIRED FOR SCAP & ECS INTERFACE

|26

PANEL SPACE HEATER WITH THERMOSTAT FOR LCC & CRP

| WINDOW ALARM ANNUNCIATIONS

STARTERS FOR MOTORS OF CB, DISCONNECTOR & EARTH
SWITCH

.| CRP

INTERCONNECTING ARMOURED CABLE BETWEEN GIS, LCC &

LSTATUS INDICATION OF
ISCONNECTORS & EARTH

R1 [C] PART OF NUMERICAL RELAY-1
R2 [] PART OF NUMERICAL RELAY-2
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-g; = | PROJECT: VRMP REV DATE PURPOSE BY [CHKD| APPRV
3 X A [19.05.17| ISSUED WITH TENDER NNB| AS PG
© S | CLIENT: M/s HPCL
QAN
2
g X
“
5o
ec
_ 3| BUS PT-1 AND BUS PT-2 EQUIPMENT DATA
= ITEM| NEMA
=g D.C CONTROL BUS No.| No. | 9T¥ DESCRIPTION
<
= 415/240V AC AUX. CKT BUS 1| 5% | 1 |SFS CIRCUIT BRREAKER
5= 2 | —_ | 7 |3_FOSN. DISCONNECTOR EARTHING SWITCH—
£ B U S 1 ON/ISOLATED /EARTHED
=R %) 3 | —— | 1 |2 POSN. DISCONNECTOR SWITCH- ON/ISOLATED
O
£E= BUS 2 4 | —— | 8 |CORE-1 C.T. FOR 87F CLASS PS
I .
g, d CORE-2 C.T CLASS-5P10
o
o Q | Y 0 CORE-3 C.T. FOR 87B CLASS PS
8 u
s =|| @L 10 5 1 | HIGH SPEED MAKE PROOF EARTHING SWITCH
x Ll
2 g 2 E 15 11 6 1 | SURGE ARRESTOR
- j }
g o v | 58 | 1 |DMIL 0/C RELAY (50-200%)
[
272 o) R1 51N IDMTL E/F RELAY (10—40%)
o o
0
° c 1 > w 51V VOLTAGE RESTRAINED OVERCURRENT RELAY
2o o 96-1
=2 oy TRIP CIRCUIT SUPERSUPERVISION RELAY
c
°5 117 METERING AS INDICATED
o N—
A FEEDER DIFFERENTIAL RELAY SUITABLE FOR FO CABLE |
% 5 | E I R2 || 8 | e Rﬁsgn (REFER NOTE—4)
=
ke o : : 9 86 1 | TRIPPING RELAY
>0 BREAKER CONTROL SWITCH (TNC) CLOSE-NEUTRAL—TRIP
gi | | 10 |52 C/S| 1 | (10CKABLE WITH SPRING RETURN TO NEUTRAL)
E < | | FROM BUS PT—1 AND PT—2 1 | —— [ 2 |MV POWER SUPPLY SWITCH FUSE FOR 1CC & CRP
[
5 2 | | i 12 | —— | 2 |CUBICLE LaMP WITH MCB, DOOR SWITCH FOR LCC & CRP
E‘g : : 13 | —— | 2 |3 PIN SOCKET WITH TOGGLE SWITCH FOR LCC & CRP
R 51, 51N, 51V,
= 2 | | 23 95-1. 952 14 | —— | 1 |LOCAL /OFF/REMOTE SELECTOR SWITCH
o @ ' D.P. SWITCH 10 A WITH FUSE FOR D.C. CONTROL SUPPLY
E S O A MW, MWH, 16 | - | 2 |FoR Lo & cr ONTRD
sz | | 16 | —— | 1 |SOCKET AT PANEL BACK FOR CABLE TESTING,CURRENT &
=0 | T MVAR, MVA VOLTAGE INJECTION
=3 | | = 17 | == | 1 | CAPACITIVE VOLTAGE DETECTOR
== 18| —— | 4 |CONTROL SWITCH FOR DISCONNECTORS AND
£z | | 10 Ecs EARTHSWITCHES
o8 | | 19 | - |zgqp|SF6 GAS MONITORING, ALARMS AND INDICATIONS
=Z C A
S 8 : | 0 87 20 | - |pgop, CLUSTER LED TYPE INDICATION LAMP
-8 | €_|_>| EUs ChuPLer 2t | — [paS)| suxiary RELAY
o = _
2 s L 28 | —— REAgn. TRANSDUCERS, AS REQUIRED FOR ECS INTERFACE
“8’_ © 24 | — |zpqp| LU FOR TERMINATION OF FO CABLE
S~ 2 .
S E @%' 26 | -—— | 2 |PANEL SPACE HEATER WITH THERMOSTAT FOR LCC & CRP
Q —
£ 2 I 26 | —— |zmqp,| WINDOW ALARM ANNUNCIATIONS
o E 27 | —_ | AS | STARTERS FOR MOTORS OF CB, DISCONNECTOR & EARTH
Y REQD.| SWITCH
- 28 | —_ |_AS | INTERCONNECTING ARMOURED CABLE BETWEEN GIS, LCC &
53 ¢ 17
o
2% ¢ {-=H"
£
S @ NGTES: TO DOWNSTREAM 87F RELAY
§ -‘; 1. ANTIPUMPING RELAY USED, IF ANY, SHALL BE CONSIDERED AS PART OF BREAKER MECHANISM.
'51: 2. THE ONE LINE DIAGRAM SHOWN ABOVE IS ONLY INDICATIVE. ALL THE ITEMS SPECIFIED UNDER
o g "EQUIPMENT DATA” AND IN JOB SPECIFICATION SHALL BE IN VENDOR’S SCOPE.
5 Q 3. ALL PROTECTIVE RELAYS SHALL BE NUMERICAL TYPE OF APPROVED MAKES. METERING SHALL BE A
Lo PART OF NUMERICAL RELAY.
-3 4.SCOPE OF SUPPLY OF 87F RELAYS FOR THIS FEEDER AND DOWNSTREAM FEEDER SHALL BE AS
i SPECIFIEDiN—JOB—SPECIFicATION, DATASHEET.
_DOC_:UME:NF[DRPEVF[EW BET/SHAS. BE DECIDED BY THE SWITCHGEAR VENDOR CONSIDERING VA
= O BURDEN REQUIREMENTS FOR OWNER'S EQUIPMENTS AS WELL.
I:@ © 6. TYPE OF RELAYS SHALL BE NUMERICAL RELAY OR BAY CONTROL UNIT AS SPECIFIED IN DATASHEET.
[ ﬂzccmmc/ﬂ}?vllMIC DIAGRAM FOR OPERATION AND STATUS INDICATION OF CIRCUIT BREAKER AND ASSOCIATED
[ ghRidcesd with [IS@IHC RO TEMN B atin BARETHhEWITCH $HALL BE PROVIDED ON LCC & CRP. THIS SHALL BE IN
S cfmnlented dgcymentfeviseddomen eIt IN RELAY,/BCU.
ED"f’“‘ entgdoesimotTonferNG basic reaull a4 ENTS 'IO BE LOCATED ON GIS, LCC & CRP RESPECTIVELY SHALL BE
G agmarked- RESOGISECHPHEY IN' THE STANDARD SFECIFICATION. R1 [] PART OF NUMERICAL RELAY—1
Stai Void.
(= ggeited f0r Recands. LV | vet | R2 [] PART OF NUMERICAL RELAY—2
Sigmame witT Dae 25-APR=-2018 |
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Date: 19.03.18

66kV GIS Outgoing feeders

Sr No Feeder description Tentative rating of down Tentative
stream load Normal load
1|To SS-82 66kV FDR-1 (FCHCU) 50MVA 16.5 MW
2|To SS-82 66kV FDR-2 (FCHCU) 50MVA 16.5 MW
3|To SS-83 66kV FDR-1 (SS-83 CDU-IV) 31MVA SMW
4|To SS-83 66kV FDR-2 (SS-83 CDU-IV) 31MVA SMW
5|To SS-84 66kV FDR-1 (SS-84 RUF) 50MVA 15MW
6|To SS-84 66kV FDR-2 (SS-84 RUF) 50MVA 15MW
7 |To SS-84 66kV FDR-3 (SS-84 RUF) 50MVA 15MW
8|To SS-84 66kV FDR-4 (SS-84 RUF) 50MVA 15MW
9|To SS-86 66kV FDR-1 (SS-86 CT) 50MVA 16.5 MW
10|To SS-86 66kV FDR-2 (SS-86 CT) 50MVA 16.5 MW
11 |To SS-90 66kV FDR-1 (SS-90 HGU) 31MVA SMW
12 [To SS-90 66kV FDR-2 (S5-90 HGU) 31MVA SMW

=
w

SPARE

=
S

SPARE

II‘ No Comments.

Transmittal No.

IE] Retained for Records.
Signature with Date 25-APR-2018

DOCUMENT REVIEW DETAILS

Proceed with manufacture / fabrication as per the |
commented document. Revised document required.

~ Document does not conform to basic requirements
. as marked. Resubmit for review.

EI Void.

Name of Reviewer SAI ACHUTUNI (A738)
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The drawing, design and details given on this format are the property of ENGINEERS INDIA LIMITED. They are merely loaned on the borrower's express agreement that
they will not be reproduced, copied, exhibited or used, except in the limited way permitted by a written consent given by the lender to the borrower for the intended use.
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DOCUMENT REVIEW DETAILS
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E
Rj
Signat

Name

o Comments.

froceed with manufacture / fabricatign as per the

s marked. Resubmit for review.

| Hetained for Records.

ire with Date  25-APR-2018

commented document. Revised docufnent required.
Document does not conform to basicfrequirements

l)f Reviewer SAl ACHUTUNI(ATSS)

Transnlliltal No.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16
REF. DWG. NO. REFERENCE DRAWING TITLE
SS—94 A 3} PACKAGE
I
T : ;
|| .
|| GTG-7 STG-01 : I NOTES :
| || 11KV, 50Hz,60.2MW,0.8pf 11KV, 50Hz,13MW,0.8pf I 1. SLD IS INDICATIVE AND IS INTENDED TO HIGHLIGHT THE GENERATION & ]
NGT® 3 Xd" = 11.9' % I
|| oAy ” §g. = ,]97 I DISTRIBUTION PHILOSOPHY AND BROADLY DEFINE THE SCOPE OF MAJOR
| : BEce] xq — * % Bl vq - * % : : ELECTRICAL EQUIPMENT UNDER VARIOUS LEPC/EPCC/OBE.
_ 2. RATING OF MAJOR EQUIPMENTS WHEREVER INDICATED SHALL BE CONSIDERED AS
L GTR-7 | !
I | 80,/100MVA, ONAN/ONAF FROM FUTURE 3&;21 ONAN | | MINIMUM. EACH LEPC/EPCC/OBE CONTRACTOR SHALL DECIDE EXACT EQUIPMENT
220KV INCOMING LINE#1 (FROM APSEB) 220KV INCOMING LINE#2 (FROM APSEB) L BN ) 11/69KV,YNd11,2=12.5% I | RATING DURING DETAILED ENGINEERING.
m I 5 GRID TRANSFOMER A | ’ m
| (11KVSIDE DELTA) OCTC +10% @ 2.5% | | 3. FEEDERS SHOWN ARE TYPICAL. EACH LEPC/EPCC/OBE CONTRACTOR SHALL
| (11KV 'SIDE DELTA) DEVELOP DETAILED SLD GIVING EXACT RATING, PROTECTION, METERING, NOS. OF
| | I_ .................................................................................................................................................................................................................................... _| FEEDERS ETC. AS PER THE REQUIREMENT OF BID DOCUMENT.
I : i66KV DOUBLE BUSBAR (GAS) HG "OE 10 I-OE I-OE I 4. SPLIT OF VARIOUS SUB—STATIONS PACKAGE—WISE ARE AS BELOW:
| (INSULATED SWITCHGEAR(GIS !
|| IHT—9311 |
[ | | : | — 1250 A 1950 A 1250 A 2500 A | PACKAGE REF. LEPC/EPCC SUBSTATION NO.  UNIT -
i NC NC NC :
I | | o 22 | a. CDU/VDU, SR peo—t S5_83 CDU/VDU, SR LPG TREATER
I | | . r@q ; " . N N " . r@—q | LPG TREATER HWOG TREATER.
I | | L I@ L '_'_%\ L — = L ._._%x L I@ I b. FCHCU EPCC-2 $S-82 FCHCU
|| I C% Cﬁ CIﬁ | c. RUF EPCC-3 SS—84,85 RUF, PITCH GANTRY/PUMP HOUSE
o | : I | 66 KV, 40 KA (1sec.) TP BUS,2500A I d. NIU/ISOM EPCC—4 SS_87 NIU/ISOM .
I | | 66 KV| 40 KA (1sec.) TP BUS,2500A I e. REVAMP UNITS  EPCC-5 SS—61(EXISTING) REVAMP OF NHT—CCR, PRIME—G
N | sec. , I SS—71(EXISTING) REVAMP OF DHT
I - - - - - - | = - |- - | - 3 N - - - - . - - - - -
: | | T J_ -1 J_ -1 T J_ 1T J_ T-1T J_ 1T J_ 1T J_ T+ I l . T l T+ T l T+ I J_ -+ | f. HGU, FGPSA LEPCC—-6 SS-90 HGU, FGPSA
|| i @ @ @ i 9. SRU/ARU/ LEPCC-7 SS—-88 SRU,SWS,ARU,PALLETIZING UNIT
[ | I : | I PALLETIZING .
| : :
|| | 630 A 630 A 630 A 630 A 630 A 630 A 630 A 630 A 630 A 630 A 630 A | h. PACKAGE—1 LSTK PKG/ SS-86 SEA & BEARING COOLING
| : | NC NC NC NC NC NC NC NC NC NC NC | OBE TOWERS
I I | L L L L L L L L L L L | i.  PACKAGE-2 LSTK PACKAGE SS—-89 COMPRESSED AIR & NITROEN
I I | PACKAGE
| ! !
o | | | o
| | |_ o) WO i) o) 1) WO i1} IO O IO O IO O IO O+ IO O— IO O— IO O— IO O IO O— IO O— IO O J j. PACAKGE—3 LSTK PACAKGE SS—95 RODM
T Ay S P - -4 - - - - - _ - - - - __ - - ______ - - - _d_- - __ - _4d__ . _ 1 ____ L
= | : | « | 3 1Z | Z | 25 I z Iz | .3 |z I | » x I E k. PACKAGE— LSTK PACKAGE SS-97 IETP
220/33 KV 220/33 KV =) (=] -5 [ — £ A - = =z Z_ z_ z_ a =z
BO/IOOMVA TR—9303 | BO/IOOMVA ~80/100MVA 80/100MVA | | I A IZ§ IEQ Ie I 53 lm & 12 & |ly& | g§ | 3% E) ) A | & |S l. PACKAGE—4 LSTK PACKAGE SS—93 CAPATIVE POWER PLANT
ONAN/ONAF - ONAN/ONAF | ONAN/ONAF ONAN/ONAF | I | - |35 (™ | =0 | L g [ge I8 138 | BS I IS INE | S w | ;?)5 E ™ SS—-94
YNynO, Z=12.5% YNynO, Z=12.5% *YNyn0Q, Z=12.5% YNynO, Z=12.5% x o~ ] | < w | | | w x w &E
| oLt oLt loLtc S oLt : | | 5 | o @ g | o4 e 3 o g 1£3 | &3 |E3 [+ | &8 i g |3 185 m. OBE SS-96 TANKAGES H
+ 12.5% T0 —17.5% +12.5% TO —17.5% [t 12.5% T ~17.6%~ +12.5% TQ —17.5% | I | 5 I I 50? I le @ | 2 leg | ea =X leg leg 2 leg s %
IN STEPS OF 1.25% IN STEPS OF 1.25% = KSTEPS OF 1.25% IN STEPS OF 1.25% | | F@ | lea | I | | | | | | | le & n. OBE SS—-91 PRU (HOLD)
............................... I I I
| | _I I_ L L _I I | | _I ! I I I I_ 5. EMERGENCY DG SETS AT 11KV SHALL BE LOCATED IN DG SHED IN CPP AREA FOR
I I r—————— - T T~ [T T T T T |—1 I_ _I_ ——————————————————— | b : | | . TT T Tt | COMPLETE EMERGENCY POWER REQUIREMENT OF THE COMPLEX INCLUDING CPP.
| I ——————————————————————————————————————————— e - - - - -k | —-—---—-—--—-—-+F—-—-k————=4 s | | ! 6. CAPACITOR BANKS SHALL BE PROVIDED IN THE 11KV SWITCHBOARDS FOR POWER
- | | | ] |
L I I G [T == 4-—-——————— = —_——— +t————— 2 e ey e | | | : FACTOR IMPROVEMENT. "
! ! | I | L S4————- +4--—-—— 4 I 7. ELECTRICAL SYSTEM SHALL BE DESIGNED FOR CONTINUOUS PARALLEL OPERATION
| | r il | ] r |
| | | | = = EDF?PROOM- | | | I e r—————— I | OF ALL GENERATORS (GTG, STG) IN CPP PACKAGE AND ALL GRID INCOMERS.
I | : | | L ___ - . . - 4 4 _____ _i_ _________ - I 8. [EXPORT OF POWER FROM CPP PACKAGE TO GRID IS NOT ENVISAGED.
I | | I | -r-—- - """ " " — " — " —"— " — " — = —— = — —— = — —— = _I__I___I___JI —————————————————— T | I 9. 66 KV, 40 KA GIS ISOLATOR BREAKER PANEL AT THE PRIMARY OF 66/11.5 KV
I | ! © p—— - ! | | I | | | | | REMOTE POWER TRANSFORMER AND 11 KV, 40 KA BREAKER ISOLATOR PANEL AT
- JI : | I — ! | | ! I | ! | | THE PRIMARY OF REMOTE 11 /.433 KV TRANSFORMER SHALL BE PROVIDED. -
r——- N | ! 0.6 o, 50 te ! | | | | | | I | 10. CONTROL & INTERFACE BETWEEN UNIT SUBSTATIONS AND CPP S/S (SS—94) FOR
I T : | § DG SET FOR COMPLEX | | | | | ! | I | FEEDER DIFFERENTIAL PROTECTION & INTERLOCKING PURPOSE SHALL BE PROVIDED.
- ‘ =" EMERGENCY LOADS - - ' ' — ALL INTERLOCK FROM SAFETY POINT OF VIEW, AS REQUIRED, SHALL BE PROVIDED.
I I | | | SS-83 CDU/VDU I I I I S5—84 | I RUK 11. THE NUMERICAL DIFFERENTIAL PROTECTION RELAY FOR FEEDER DIFFERENTIAL
11KV BREAKER T RUF _ .
I I FROM FROM I e NOLR) " ConmroL. PanEL NO ! €DU/VDU [S)|8BKV BREAKER EPCC-01 | I | I )|8BKV BREAKER | I EPCC-3 PROTECTION AT 11KV SW.GR. END SHALL BE PROVIDED BY RESPECTIVE
66/11.5 KV - 66KV BREAKER IS 66KV BREAKER GIS
W I | TR—9403 _MVA FUTURE SOURCE FUTURE SOURCE ® TR-9402 | [PANEL j I I GIs | | | I GIs I I LEPC/EPCC/OBE CONTRACTOR. THE MAKE OF RELAY SHALL BE IDENTICAL TO THE |
| | Dyn1 A T I 3 66/115 kv | | | | 66/11.5 kv SENDING END RELAY WHICH SHALL BE INFORMED BY OWNER/PMC DURING DETAIL
: | T T T T T s T AT T T T T T T T S i s T T Rk T T T T T R T T e 1 [ | BanIIVA °l TR-8302 I I | I ByrIIVA TR—8402 BOKV BREAKER B6KV BREAKER ENGINEERING.
| HT-9422 X swep | ——————————1 i | | | | 12. EXISTING HV & MV SWITCHGEARS IN SS—61 & SS—71 SHALL BE EXTENDED /
| I Itk — | | I | | '
------------------------------- — ——— e — — MODIFIED TO FEED THE NEW LOADS OF REVAMP OF NHT/CCR, PRIME—G & DHT.
| o Y === 'E | . | | ’
In HT-8321 : | : - A
| L 11K, 40 KA (1 sec. 1 1 i I SN G G | L | | B nE m
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DOC. | BO016

COMMENT SHEET NO. [oeno | tRwo

PROJECT: VRMP PROJECT, VIZAG CLIENT: M/s HPCL-Vizag
NAME OF PACKAGE: CPP package CONTRACTOR: M/s BHEL
SL. NO. COMMENT/ OBSERVATION | RESOLUTION/ACTION
DRAWING / DOCUMENT TITLE : CT & VT Sizing calculations for 66kV GIS
1 DOCUMENT NUMBER: TB-402-510-024 R 00

CATEGORY/CODE: 2

Furnish the reason for providing multi ratio CT in generator incomers where

1.1 as only one CT ratio is used (i.e., 1200A for GTG incomer and 300A for STG
incomer).
1.2 Provide Class 5P20 CTs instead of Class 5P10.
CT knee point voltage calculation for differential and REF protection shall be
1.3 updated based on formula of final selected relay model. Alternatively, worst

case formula of all possible relay models shall be selected.

It is observed that Imag at knee point voltage in some cases has been

1.4 indicated as 60mA and 120mA. Please note that Imag shall be 30mA.
Metering core CT (Class 0.2) shall be provided for Current input to ECS &

15 SCAP. In case transducer is used .in series with Qvercurrent protecti.on rglay,
the same shall be clearly shown in SLD for all incomers, bussectionaliser,
bus couplers and outgoing feeders.

1.6 Sizing calculation for metrosil and stabilizing resistor shall be included.

17 CT2 core in buscouplers and bus sectionalisers is indicated as spare. The

same shall be indicated as busbar differential protection.

Please note that the downstream Owner’s loads are plant feeders for
various substations. Accordingly 40kA through fault current shall be
1.8 considered for differential protection knee point voltage.

However CT ratio shall be selected as per the loading of each feeder
forwarded earlier.

Future bays shall be renamed as HGU (SS-90) as commented on overall

1.9 key SLD.
Large motors in SS-84 (RUF) shall be renamed as SS-84 feeder- 3 &
110 Feeder-4. Downstream load shall be considered as 50MVA for CT sizing.

40kA through fault current shall be considered for differential protection
Knee point voltage calculation.

NOTE: CONTRACTOR IS OBLIGED TO FURNISH THIS SHEET (DULY FILLED UP WITH
RESOLUTION TO ALL EIL COMMENTS) ALONGWITH REVISED DRAWINGS

DOCUMENT REVIEW DETAILS

—
[
III No Comments. |

Proceed with manufacture / fabrication as per the |
commented document. Revised document required.

:; Document does not conform to basic requirements
. as marked. Resubmit for review.

IE Retained for Records. EI Void.
Signature wilh@Qw: (SIGN/ DATE): 25/04/18

Name ofRevingpW | Name: SAI
Transmittal No. ENGINEERS INDIA LIMITED, NEW DELHI
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