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Code of Practice: Protection

. Circuitry: -

The entire wiring of circuitry for indications, alarms,

metering and protection should be permanent wiring.

The leads should be identified by ferrules near terminals.

Every lead should end at a terminal point and no junctions by

twisting is allowed. If two wires are to be terminated at same

terminal they may be connected at two different terminals

and a loop provided.

The wiring should be by copper leads for C.T secondaries for

all cores (1.e.) metering as well as protection.

The wiring should be by copper leads for PT secondaries also

wherever they are intended for protection.

The copper lead for CT and PT secondary wiring should be multi-stranded.
The terminations should be lugged by ring shape ‘O’ lugs. ‘U’

shape lugs should be avoided.

For CT Secondary terminations, two nuts with one spring

washer and two flat washers to be compulsorily used.

The terminal strips should be stud type with nuts and not screw-in-type.

D.C and A.C supplies should not be taken through different cores of the same
cable.

When CBs have two trip coils, both main protection and backup

protection will energize both the trip coils.

Independent D.C cables should be run to every equipment in the yard and looping
of D.C supply either in the yard or in the control room from one equipment to the

other is not permitted

For indications, alarms, annunciations, controls (closing coil, trip
coil, etc. negative (-ve) is always given direct and positive (+ve) is
supplied only ‘on commands’ like close, trip, relay trip, etc.

Where D.C protection supply is at 24 volts, the battery units should
be very near the equipment and not in the control rooms.



2. Standard Ferrule Numbers: -

J Series D.C Incoming J1, J2, etc.

K Series | Control - Closing, Tripping, etc. K1, K2, K3 etc.

L Series | Alarms, indications and annunciations | L1, L2, L3, etc.

E Series | Potential transformer secondaries El, E2, E3, etc.

H Series | LT A.C Supply H1, H2, H3, etc.
A Series | C.T secondary for special protection Al, A2, A3, etc.
B Series | Bus bar protection B1, B2, B3, etc.
C Series | Protection Circuits C1, C2, C3, etc.
D Series | Metering Circuits D1, D2, D3, etc.

=  Wherever CT cores are not used “SHORTING LOOPS”

should be provided near CT secondary terminals and not in

marshalling boxes or at panels.

= The Cable entries near equipment, marshalling boxes and

panels should be by use of appropriate size glands.

= The Wiring inside the panels should be clear and neatly

fastened avoiding loose wires.

= All wires not in use should not only be disconnected but

removed from panels.

3. STANDARD LEAD NUMBERS: -

Certain lead numbers are standardised as follows and should

be compulsorily adopted with ferrules at terminations.

J1 — DC Positive
J2 - DC Negative
K1- DC Positive Outgoing

K2- DC Negative Outgoing
Local Close — K5

Local Trip - K3

CB ON Indication — L3

CB OFF Indication -L5

CB Spring Charge — L7

CB Trip circuit Healthy — K3A




II. ANSI standard device numbers: -

SL. ANSI STANDARD

NO ANSI STANDARD ABBREVIATION DEVICE NUMBER
1 Master Element 1
2 Time-delay Starting / Closing relay 2
3 Checking / Interlocking Relay 3
4 Master Protection 4
5 Undervoltage Relay 27
6 Phase Undervoltage 27P
7 DC undervoltage Relay 27S
8 Annunciator Relay 30
9 Directional Power Relay 32
10 Reverse Power 32R
11 End Fault Protection 50EF
12 Ground Instantaneous Overcurrent 50G
13 Neutral Instantaneous Overcurrent 50N
14 Phase Instantaneous Overcurrent 50P
15 Sensitive Ground Instantaneous Overcurrent 50SG
16 Negative Sequence Instantaneous Overcurrent 50Q
17 Instantaneous / Time-delay Overcurrent Relay 50/51
18 Phase Time Overcurrent 51P
19 AC circuit breaker 52

AC circuit breaker position (contact open when
20 circuit breaker open) 52a
AC circuit breaker position (contact closed when

21 circuit breaker open) 52b
22 Power Factor Relay 55
23 Phase Overvoltage S59P
24 Neutral Overvoltage 59N
25 Neutral Voltage Unbalance SONU
26 Negative Sequence Overvoltage 59Q
27 Rheostat 70
28 DC Circuit Breaker 72
29 Alarm Relay 74
30 DC Overcurrent Relay 76
31 Frequency Relay 81
32 Over Frequency 810
33 Lock-Out Relay; Master Trip Relay 86
34 Differential Protective Relay 87
35 Transformer Differential 87T
36 Anti pumping Relay 94




II1. Existing IED Relays Make wise in APEPDCL: -

1. Make: Schneider Type: Vamp 255

Main features: -

o Fully digital signal handling with a powerful 16-bit
microprocessor, and high measuring accuracy on all the
setting ranges due to an accurate 16-bit A/D conversion
technique.

o Freely configurable display with six measurement values.

o Freely configurable interlocking schemes with basic logic
functions.

e Recording of events and fault values into an event register
from which the data can be read via a keypad and a local
HMI or by means of a PC based VAMPSET user interface.

e Built-in, self-regulating ac/dc converter for auxiliary power
supply from any source within the range from 40 to 265 Vdc
or Vac. The alternative power supply is for 18 to 36 Vdc.

e Built-in disturbance recorder for evaluating all the analogue
and digital signals.

o FEight (8) programmable stages for alarming or protection

purposes



2. Make: Schneider Type: Easergy P3U30

Main features: -
o A complete set of protection functions, related to the
application
o Arc detection (Easergy P3 Advanced)
Dedicated circuit breaker control with single-line diagram,
push buttons,
programmable function key and LEDs, and a customizable
alarm
e  Multilingual HMI for customized messaging
Settings tool relay management software for setting
parameters, configuring, and network fault simulation
Both serial and Ethernet communication, including
redundancy
e JEC 61850 standard Ed.1 & Ed.2
3. Make: ABB Type: REF 615

Main features: -
e Directional and non-directional overcurrent and earth-fault
protection, voltage, frequency and power-based protection

and measurement functionality



e Optional advanced and fast fault location of short circuits
and earth faults, arc protection and high-speed outputs

e Supports IEC 61850 Editions 1 and 2, including HSR and
PRP, GOOSE messaging and IEC 61850-9-2 LE for less

wiring and supervised communication

4. Make: Schneider Type: P3T32
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Main features: -

The relay is a transformer protection relay

The relay has an optional interface for connecting four

arc flash point sensors.

e The relay has optional arc flash communications and
high-speed outputs to allow for simple arc flash system
configuration.

e 128 x 128 LCD matrix Display

e IEC61850



IV. 1. Block Diagram of VAMP-255
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Figure 11.12: Block diagram of VAMP 255, with the mA-option included.
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V. Block Diagram of Easergy P3U30
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VI. Block Diagram of Easergy P3T32: -
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VII.Block diagram of ABB REF 615: -
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VIII. 11kV BHEL Make VCB to Easegy P3U30 Connection Diagram

=

€

11kV VCB Side
Ledger (TB Ferrule
No Number |Number

X02 1 I

2 n
X01 1 H1

2 H2
X02 1 K15
X02 10 K5
X02 9 K3
X02 7 K3A
X02 3 13
X02 3 L14
X01 19 L1
X01 20 L5
X01 3 L1
X01 14 L7
X01 17 K1
X01 18 L
X01 19 K1
X01 2 R

ay Trip Through Master Trip 86 and Remote Trip/Close through Aux.Contractor

11kV BHEL Make VCB to Easery P3U30 Connection diagram

Schneider Easergy P3U30 Relay
8 Ledger Ledger
Number [ No No o
DC+Ve » 3 X2 Auxillary Voltage +Ve X1 - C11-CTR
DC-Ve NI X2 Auxillary Voltage -Ve X1 2 Loop
AC-Phase 9 X4 | Common for Digital Input | X1 3 [CLCTY
AC-N » 10 X4 Digital Input 7 X1 4 Loop
Remote Close il X4 Digital Input 8 X1 (51-CTB
Remote Trip 1 X4 | Common for Digital Input | X1 6 Loop
Relay Trip 3 X4 Digital Input 9 X1 7 Loop
Healthy Trip 14 X4 Digital Input 10 X1 8 C70
DC +Ve Loop 1 X5 |CommonforDigital Input | X5 |[NSS2ONSM PT-R
(B ON et EE Digital Input 11~ | X5 PT-Y
DC+Ve Loop 3 X5 Digital Input 12 X5 PT-B
(B OFf == > 5 X5  [Common for Digital Input | X5 15
DC +Ve Loop 3 6 X5 Digital Input 14 X5 17 |Loop-E70
(B Spring Charge iy X3 Relay Tl X5 19
DC+Ve Loop » 16 X3 X5
Switchin Local = 3 15 X3 Relay -T2 X5
DC+Ve Loop - 14 X3
Switch in Remote 3 13 X3
Relay-T3
12 X3




11KV Stelmac Make VCB to Easegy P3U30 Connection Diagram

11kV STELMEC Make VCB to Easery P3U30 Connection diagram

=

€

IX.
11kV VCB Side
ledger | TB | Ferrule

No | Number | Number
T8-1 4 11
T8-1 5 1
T8-1 1 H1
T8-1 2 H2
T8-1 b K7
T8-1 7 K11
T8-1 10 K25
T8-1 K29
T8-1 L1
T8-1 13
T8-1 L1
T8-1 15
T8-1 L1
T8-1 L7
T8-1 K1
T8-1 L
TB-1 [ 19 K1
T8-1 55 R

ay Trip Through Master Trip 86 and Remote Trip/Close through Aux.Contractor

Schneider Easergy P3U30 Relay
T8 Ledger Ledger
Number | No No (T
DC4Ve 3 [ 0 [ Awillayvoliagesve | 1 [ cucr
DC-Ve 4 X2 Auxillary Voltage -Ve X1 2 Loop
AC-Phase 9 X4 [ Common for Digital Input | X1 3 | QCTY
AC-N 10 X4 Digital Input 7 X1 4 Loop
Remote Close 1 X4 Digital Input 8 X1 (51-CTB
Remote Trip 1 X4 [Common for Digital Input | X1 b Loop
Relay Trip 13 X4 Digital Input 9 X1 7 Loop
Healthy Trip 14 X4 Digital Input 10 X1 8 70
DC+Ve Loop 1 X5 [CommonforDigital Input | X5  |RSSIONEN PT-R
3 oN——~ 2 | x5 | Digtaputtt | XS PTY
DC+Ve Loop 3 X5 Digital Input 12 X5 PT-B
(B OFF =t 5 X5 |Common for Digital Input [ X5 15
DC+Ve Loop b X5 Digital Input 14 X5 17 |Loop-E70
CB Spring Charge 17 X3 Relay 71 X5 19
DC+Ve Loop 16 X3 X5
Switchin Local 15 X3 Relay T2 X5
DC+Ve Loop - 14 X3
Switchin Remote 13 X3
Relay-T3
v X3




X. 11KV BHEL Make VCB to ABB REF 615 Connection Diagram

11kV BHEL Make VCB to ABB REF 615 Connection diagram

ReIIay Trip Through Master Trip 86 and Remote Trip/Close through Aux.Contractor

11kV VCB Side ABB REF 615 Relay
Ledger |TB Ferrule B Ledger Ledger
No  (Number |Number Number [ No No (T

X2 | 1 | 1 |pcave o 1 [ 100 | Awillry Volisge +ve | 120 [N C1L-CTR

2 )2 |DC-Ve 2 X-100 | AuxillaryVoltage-Ve | X-120 8 Loop
X01 1 HL |AC-Phase 3 X-110 DCNegative X-120 9 | C3L-CTY

2 H2 |ACN 4 X-110 BI2 X-120 | 10 Loop
X02 1 K15 [Remote Close 1 X-110 DCNegative X-120 C51-CTB
X02 10 K5  [Remote Trip 12 X-110 BI7 X-120 1 Loop
X02 9 K3 |Relay Trip 5 X-110 BI3 X-120 3 Loop
X02 7 K3A  |Healthy Trip 6 X-110 DCNegative X-120 [ 14 cn0
X02 R 13 |DC+Ve Loop 7 X-110 {Common for Digital Input | X-130 PT-R
X02 R (14 |CBON 9 X-110 BI5 X130 | B3 PT-Y
X01 19 1 [DC+Ve Loop 10 | X110 Bl X-130 PT-B
X01 20 5 |[CBOFF == of 1 X-110 | Common for Digital Input [ X-130 1
X01 3 1 [DC+VeLoop 2 X-110 Digital Input 14 X-130 | 14 |Loop-E70
X01 14 L7 |CB Spring Charge 14 | X110 Relay 501 X-130 | 16
X01 17 K1 |DC+Ve Loop 15 | X110
X01 18 L [Switchin Local 17 | X110 Relay 502
X01 19 K1 |DC+Ve Loop - 18 | X110
X01 20 R [|Switchin Remote Pal X-110

Relay-S03
2 | X100
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