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1.0Introduction

Protection relays are vital part of any power system and play an important role in minimization
of damage to power system equipment by detecting and isolating the faulty equipment or
section automaticallv in minimuni possible time. Minimization of damages & safety of power

supply equipment depend on relay characteristics, operating time, accuracy, sensitivity and
veliaoility.

i

Electric traction load on Indian Railways system is increasing due to rise in number of trains,
induction of higher power locomotives (fitied with state of the art traction converters capable of.
regenerating during braking) and rnning of faster and heavier trains. This trend has led to the
reduction in theﬁmargin betweel: the likely fault and the load currents and has further increased

need for an effective, intelligent and faster protection system capabie of ensuring reliable &
uninterrupted traction power supply and with

protection rc ays has gradually progressed oa [R.

this objective development of numerical

The purpose of this instruction is to develop awareness, krowhow and testing & maintenance
procedures to be followed for numerical protection relays by Railways.
1.1 Development of traction protection relays on Indian Railways
; Initially simple electro-mechanical {ype over current reiays were considered adequate for
; protection of traction systein and 23 kV ac traciion orly used distance (mho), over current,
wrong phase coupling, restricted earti: fault and differential type of electro-mechanical relays.

{1

With the gradual shift in technology world over from: the ¢leciro-mechanical technology to static

. technology IR also adapted such relays in late 1980°s. Significant advances in the digital
—4 processor based techniques have now enabled development of new protective relays to suit the
( | modern electric traction requirements and making their operations more effective, reliable and
S accurate. The processing power in the relays has grown phenomenally over the years to perform
= ‘ variety of complex integrated protection funciions. '
‘ Tha milesiones in the field of traction protection system on Indian railways in last 3 decades are
—t given below: ' .
= Apr 1982 | Auto reclosure with O\/Cll‘ldmb scheme int: oduu:d
3; F Aug 1984 | Static relays were introduced superseding the e lectromechanical relays

Apr 1991 | High speed single shot auto reclosure scheme iivl‘t;oduc}d o

1 Oct 1990 | Development of parallelogram characteristics microprocessor based distance
é , protection relays

July_f9—98 Development of high resistive {ault selective relay (Delta-1) and Panto flashov er
protection relays R

Nov 200 | Development of microprocessor based compact Control &Relay panel for trial.

1 12000 Development of protection scheme for Mumbai suburban arca to 1solate the |
. minimum possible faulty sub sector autvinatically. ,
2005 | Development of protectinn scheme ‘or MRVC project in Mumbai sub urban area

| having all numerical reiays, minimum subsector isoiation and parallel operation.
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2008 Development of numerrcal relays for all protectron functlono w1th reduced panel
size
2009 Integration of numerical relay with SCADA ‘RTU as per IEC 60870-5-103
protoco! in Mumbai area,

1 2 Electromechanical and static relays

2.1 Electro-mechanical Relays -
"he operaiion of electromechanicai relays depends on comparing the operaiing torque/force with
restraining. torque/force. These types of relays are now only preferred for simple piotection
functions because for each protection furction separate element is essential, resulting in to very

large control pauel and wiring.

The limitations/demerits »f eleciromechanical type relays are

integration of several protection functions in one relay is not possible.

e Implemeptatron of complicated lugic functions is difficult and requires lot of control panel
wiring.

e More VA burden on CT & PT. Bulky in size anag gets affected due to vibration & shock.

e Deterioration of relays cheracteristics with tir= requiring -periodic maintenance &
ce'ibration, v :

o No ability of seli check feature or redundancy of components.

« Non availability of features like communication & data storage.

< Operation affected due to distorted wave forms & harmenics.

s Fine steps of setting range are not possible.

1.2.2 Static type or solid state relays _

in static relays the analogue measurement techniques are used and comparison of measured
parameters is performed by electionic/magacuc/optical or other components without mechanical
motion. Its functioning comprise of the analog voltage/current rectification, filtration to provide a
conditioned input to the relay and relay measuring circuit by using discrect electronic components
like comparaters, transistors etc. The low level output is amplified to drive the output circuit
providing the trip contacts. : ' '

The limitations/demerits of static relays are:

e Poor thermal stability i.2. operation and relay characteristics get affected with remperatme
Frequent calibration is required due to ageing and drift effect. K

= Fine sieps of setting range are not possible due to limitation of voltage /current dividers,
potemlometus etc.

¢ Multiple characteristics and integrated protection functions are not possible in a single unit

¢ No digital data is available. Fault wave form recording, time stamping and digital
comimunication are no! possible.

« Sensitive to electrostatic discharge.
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1.3 Microprocessor based numerical relays

~Numer.cal relays are defined as relays which utilize software based numericai measuting techniques

& digital microprocessor hardware for their operation. These are now being preferred for all
complex protection, control and monitering funciious of power system. In these relays hard ware
platform and soft ware library can be programmed for achieving different types of protection
functions. The most important advantages of these types of relavs arc given below:

1.3.1 Multiple functions

These relays provide many functions like multiple setting groups, programmable and adantive
logics, self-monitoring, self-testing, sequence-of-cvents recording, fault data recording,
oscillography and ability to communicate with other relays and computers.

1.3.2 Custom logic schemes

A major feature of microprocessor-based relays that was not available in previous technologics is
tne abilify to allow users to develop their own logic schemes, including dynamic changes in Imt
logic. :

1.3.3 Panel space

Microprocessor-based - protection systmns 1equm Qlamﬁcanuy less panel space than the space
required by electromechenical and solid-state systems for similar applications due to integration of
the hardware and the abiiity of using one physical device for performing multiple protection
functions, such as, over current, multiple zone distance, PT fuse failure, Wrong Phase Coupling
protections are combined in one relay module.

1.3.4 Burden ~n instrument transformer
Microprocessor-based relays place significantly less burden on instrument transformers (less than

"0.3 VA) than the burden placed by the electromechanical relays (8-10 VA).

1.3.5 Sequence of events and oscillography

Sequence of events recording and oscillography are e natural by-product of microprocessor-based
protection systems. These features make it possible to analyze the performance of relays as well as
system disturbances at minimal additional costs. ' '

1.3.6 Self moaitoring and self testing

Another advantage of microprocessor-based relays is their ability to perform self-monitoring and
self-testing functions. These features reduce the need for routine maintenance because the relays
automatically alert the operators of the problem while detecting anv functional abnormalities.

1.4 Working principles of Microprocessor based Numerical relays

1.4.1 The relav samples voltages and crirents obtained from respective Ch's or/and P'I7s. The
levels of these signals are reduced by voltage and current transformers typically to 110V and SA
nominal values. '
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1.4.2 The outputs of instrument transformers are applied to the analog input subsystem of the relay.
i electrically isolates the relay from the power system, reduces the level of the input ¢
voliages, converts currents to equivalent voltages and removes high frequency components from the
signals using analog filter. The outputs of the analog input subsystem are applied to the analog
interface, which includes amplifiers, multiplexers an analog-to digzital (A/D) converters. ‘

These components sample the reduced level signals aud convert their analog levels to equivalent
numbers that are stored in memory. The status of isolators and circuit breakers in the power systei

S oAl &'l

is provided to the relay via the digital input subsystem and are read into the m}crocomputer
memory. o ,
1.4.3 A relaying algorithm, which is a part of the software processes the acqmred information. The
algorithm uses signal-processing techniques to estlmate the magnitudes and angles of voltage and -
curreit phasors. These measuremeats are used to ca'culate other quantities, such as impedances.
The computed quantities are compared with pre-specified thresholds (settings) to decide whether
the power system is experiencing a fault or not. If it is, the relay sends a command to open one or .
more circuit breakers for isolating the faulted zone of power system

1.4.4 The relay settings and other vital information are stored in non-v olatile memory of the relay.
Random-access memory (RAM) is used for storing data temporariiv. The power suoply to a
relaving micr(;computer must be available even when the system supp!y is interrupted.

1.4.5 The relay is isolated from the power sysiem by using auxiliary transformers which receive
analog siguals and reduce their levels 1o rauke them suitable for use in the relays.  The digital
signals, also called binary or contact inputs 2-e applied to the rc,ax via optic isolators that ensure
physical aisconnection of the relay from the power syster.

1.4.6 Afier being quantized by the A/D converter, analog electrical 51gnals are described by discrete
values of the sampies taken at specified instants of time. These discrete numbers are processed by
using numerical methods. For example, quantized vaiues ol onuirent and voltage samples are used to
estimate the magnitudes and angles of their phasors. Volage and current phasors are fulther used to
calculate imnedances as seen from a relay location.

1.4.7 Microprocessor -based reiays are called numerical re]ays specifically if they calculate the
algorithm numerically. The signal and data flows in these relays are shown in Annexure-I &I1.

This subsy

1.5 Short comings of Numericaj relays

While microprocessor-based relays have several advantages, they also have a few shortcommgs
which should be known to decide a coirect maintenance strategy for these type of relavs. Some of
the areas of concern are listed belovy. ' :

i

5.1 Short life cycle:-
M icroprocessc.- based devices, including the protect‘on systems offer relatively short life cycles due
to the pace of change in the field of electronics making the equipnient/technology obsolete very
fast. Similarly . changes in the software used on the existing hardware platforms also become
‘unavoidable after few years. On the positive side these changes effectively generate newer and | .
better product designs. :
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1.5.2 Susceptibility to transients :

Electromechanical relays were inherently immune to electrical transients such as EMI, RFI, cte.
Early designs of relays using electronic devices were susceptible to incorrect operations due to
transients but now latest -designs include adequate counter measures like reduction in wiring

lengths, proper design of enclosures, surge suppression 1or pewer supply as well as transducer

_inputs, use of lme filters and proper slneldmg and groundmg

All *he numerrcal mreroprocessor -based protecf1on svstems for IR are therefore being designed

“conforming to them IEC 61000.& 60255 series of standards provrdmg relrabllxty under difficult

cond'trons e : o g ey

1.5 3 bettmg and testmc Lomplexmes -

Single numerical type relay module is designed to replace the functions of several SOlld -state or
electromechanicai relays apart from offering programmable functicns that inciease the application
flexibility compared with the rixed function relays therefore there are significant number of settings

to be done. The increased number of settings sometimes pcees problems in managing the settin s

and in conducting functional tests.

It should however be anpreciated that all the shortcomings listed above can be overcome by proper
designing and managem >ni of the relays. It i1s now more or less concluded world over that the
benefits of numericai relays far cutweigh the shortcomings and the aecceptance of numcrical type

microprocessor based protection systemis has reached te almost all power applrcatmns including 25
Vac tractlon

2. ONumerlcal microprocessor baQed protection relays cn IR
2.1 Feeder (OHE) protectios :

« Nunjerical integrated Feeder protection module comprises of following functions:
o Parallelogram characteristics distance proiection with independent setting of R and X
(Up to 3 Zores possibie if as per RDSO spec Ne. TVSPC/PSI/PROTC F/4050 is used)
o . Wrong phase coupling protection.:
o Instantaneous OCR (defiaite time OCR elements also it lelays as per RDQO spec No.
-~ TI/SPC/PSI/PROTCT/4050 is used).
o PT fuse failure indication/alarm and trip
Feedcr breaiker failure backup protection function
Single shot (2 shot for RD O spec No. TI/SPC/PSI/PROTCT/4050) auto re-closure
functions
Monitoring ot CB trip circuit
o Monitoring of SF-6 gas pressure low alarm.

o C

0]

o Delta-I relay: To provide protection agamsr high resistive faults with fault current less than load

current as a back up to feeder prc‘ectlon

Pantograpn ﬂash over protection relay: To provide protection against flash over at Insulated
overlap n front of ToS when Panto enters ‘from llve to dead sectlon

E Page|6 :}fl '7
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2.2 Traction transformer protection

o Transformer differential protection numerical reiay modul: and contact multlphcmon tunction
for transformer auxiliary trip i.e, PRD trip, winding and oil temperature high trip, buchholz trip
ete.

e Transformer over current and REF protcction modules for both HV and LV side separately
comrrising of instantaneous over current, IDMT over current, definite time over current and
restricted earth fault along with monitoring of CB trip circuit, gas pressure low alarm and trip.

2.3 25 KV shunt capacitor bank pretection
o IDMT Over current and neutral unbalance current protection module
o Over and under voltage protzction module.

3.0 Maintenance practices for Numerical protection relays-General
3.1 The Railways should ensure that manufacturers operating, troubleshooting and maintenance
raanuals are readily available with the conrerned technical persons. :

3.2 RDSO has issued time to time relay setting guidelines which should be readily available.
The present list of guidetines is placed at Annexure-I11L

3.3 The relay setting procecures are defined Ly manufacturers in their manuals. Initially relay
settings based on RDSO guidelines should be got done in presence of the technical
representatives of the relav manufacturer however knowledge to change the same as and
when required should be available with Railways,

3.4  The ACTM refers to Electro mechanical type of protection relays & recommends its
calibration & maintenance accordingly. The ACTM guiding nrotes on Mamtcnanu on
Protective relays Para 20221 should be read with follvwmo ciaritications:

3.4.1 20271-6 (a) In present designs there is no relay cover or dusi proof gasket and the complete
relay assembly is sealed. Therc is no need to either open the relay or even remove it from the
panel only for cleaning purpose.

3.42 20221-6 (b) Manual operation of the relay to check the correctness of wiring of  breaker

tripping circuit and cortac” healthiness of interrnal trip relay should be verified. in case of
numerical relays, this is genc -ally done after entering in to the setting menu and enabling the
trip test features for activating test button on the cutside console of the relay. As such
instracuons in the manuracturer’s operafting manual should be followed.

3.43 20221-6 (c) There are no moving parts in the numerical relays therefore its settings do not

Technical Instructions on naintenanee practices to be adopted
for namerical type micropiocessor based  protection relay

B

34

3.4,

get disturbed hence annual zalibration is not necessucy but as recommended in this Para

Dis.ance protection relay functionality should be verified using primary injection set which
covers CT, PT and wiring connections ete. @is0.

Page {7 of 17
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B.44

B4.s

20221 6 (d) As recommended: secondary injection tests on all protectmn relays for
verification of their operaiion & settings of all protection functions as mentioned in Para 2.0

above should be done ani ually. The major protection features. of numerical relays are
explained in 5.2.3 below.

20221-6(¢) The overhauling or repair of numerical relays should not be attempted by
Railways and OEM’s should cnly be approached for this work. After attempting overhauling
the functional, calibration & opcrating tim= tests should be camed out and a record should
b~ .naintained sho'ving the date and results.

Installation and commissioning checks on numerlcal protechon refays
The Para 20929 to 20942 of ACTM (Voi.-11, Part-I ) must be ensured wherever applicable.
However some additional checks arc explained below.

Check the correctness of indication LEDs, display on LCD and terminals for annunciation &
telesignalling by injecting the desired input to operate the protection function.

Check online & fault values of current, voltage, R. X etc. as applicable on relay display and
compare with the actual injected values considering CT & PT ratio selected on the relay
during secondary injection testing.

The functional verification, pickup, dropout and operating time tests should be carried out at
the time of installation and commissioning cf relays / panels. The errors in operating value
and operating time should be within permissible limit as per RDSO specifications or latest
type tests results done by RDSO.

Download tl.e event and disturbance data stored in relay memory and compare with: actual
inputs applied to the relay. The time stamping done by the relay for particular event should
also be verified. ‘

Re ay wiring should be done as per wiring diagrams provided by manufacturers based on

RDSO approved design drawings of control and relay panels.

CTs, FTs and auxiliary dc supp‘ly to the rei1y should be connected with proper polarity. The
correct values of CT & PT ratio should only be entered as per the procedure of relay setting

- defined by the manufacturer.

Ensure that the relay earthing terminal is always connected to the local earth bar provided in
the contrcl and relay panel.

The insulation resistance of the relay beiween all terminals shorted and relay cabinet should
be measured by 1000 V Megger and it should not be less than 1Mega ohm.

The relay setting calculations tho: 1ld be done as per relavant RDSO relay setting guidé]ines

considering” the actual 1ield parameters. However procedure for the same  should be
accordm;:, to manufacturer’s maintenance and commissioning manuai.

Page | 8 of 17
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4.11  The passwoxd protection is provided in the numerical relay for entermg in setnno mode
Only authorized Railway  persons 9hould have password. for relay settmg to. avoid

unauthorlzed ehanges

5.0 Penodlc maintenance checks on numerica; piotectlon relays
5.1  The rumerical protection relays provide generally maintenance free onera‘non under the
“normal environmental ‘conditions. The relays also have go. features of continuous
momtormg of important internal components and indication on its: dlsplay (a‘ono with
telesignalling and annuncnatlon contact) b in case of fallure of any crmcal component

5.1.1 One LED is prowded on front side of the relay to mdmate the healthmess status of the
relays: The telesignaling / annun01at1on coptacts are also provxded to transrmt the relay fall

to RCC. throuOh SCADA

5.1.2 Whenever relay fail indication appears, note down the type / code on relay display. |
Subseque;.tl; replacement of the affected relay with healthy one should be ensured. The
failure of relays should be informed to manufacturer. The failure should be reported to the
RDSO clearly indicating make, specification, year of raanufacturing, model, details of
defects or problem cbserved and any failure investigation dore by Railways indepcndently
or jointly wiiii manufacturer.

The {unctional tests are to be carried out using secondarv injection test kit arnually as
specified in the ACTM. The following parameters of the reiay should be checked :

w
~

5.2.1 Functionality of LEDs ?
The h=althiness of LEDs provided on the rslay should be checked by operating ihe particular |
protection element for creating the operating conditions by injecting the operating values as
per relay settmgs / apply the status mput voltage at correct terminals of relay through
secondary injection test kit. N

5.2.2° Check continuity of outpnt tripping, annuncxatlon & telPSIgnalmg contacts for each
protection & status input f:nctions. :
The continuity of tripping, snnunciation and te! eswnall'ng contacts provided inside the rela; v
siould be checked by coniinuity tester at specified terminals after actuating the particular
protection element one by one by injecting the opuennc value with the help of secondary !
injection test kit. ‘

5.2.3  Pickup, dropout and operating time of the protect-on elements ;
The important. ieatures of main protection and monitoring elements avallable in the
numerical type protection modules are explained below. During annual testing of the relays |
these shovld be checked. While testing operatmg & reset values along with time taken by |}
the relay should bc recorded. :
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52.3.1 Feeder protection (RDSO specitication TI/SPC/PSI/PROTCT/5070 or latest)
- (a) Numerical integrated feeder protection madule comprising of DPR, WPC, OCR . PTFF,
Auto veclosure & LBB

B Protection function | General logic / working / definition
i DPR clement , e - ‘ -
Minimum  operating | The minimum operating current is current below which DPR
current element will not act even though the impedance seen by
relay is inside the set parallelogram.
Parallelogram Inside the paralelogram boundary is the operating atea-of
characteristic the DPR element, if impedance measured by relay falls |
inside the paiallelogiam and second harmonic contents fess |
: [ than set value then relay exceute trip command,
ii. | WPC element o ] R
; [mpedance The WPC relay provides pmtcct%n against wrong phase
characteristic test | coupling of two TSSs supply connected with different
Angle test phases. The relay should be actuated only, if ‘all condition
Regenerative current | given beicw is satisfied: ) ’
iL.amunity. v" easured impedance is in between low and high
impedance settings.
v" lmpedance anglc is in second quadrant within the set
range. ,
. v’ current more than the regenerative current setting.
iit. | Over current element - o o :
Current setting This is a simple over curcent relay and initiates trip
command when current seen by relay is above the set value,
iv. | PT fuse failure element | o 7
' PT Frse faiiure alarm | The relay continuonsly monitors the fecder current and
& trip voltage and in case of PT fuse failure the voltage seen by
relay talls ciose fo zero and in most of the cases the load
current renieins. above the set mininuin operating current of

DPR element, in this condition DPR element will be

op :raied along with PTFF element. 3

T.e logic of PTFF element is:

(i) If voltage and current both are less than set value and T2
| is in close conditicn PUFIT alarm LED (if provided) along
| with annur ciation & ftelesignalling will result.

(i) If voltage is less than set value and current is more than
set current, CB tripping will result with PTEFE trip LED along
with annunciation & telesignalling.
i
|
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V. Auto reclosure relay o

Dead time test Dead tine .is the time after which thc relay executes 2l

command. :

Reclaim tim~ test Reclaim time is the time after which executing the cic
command, if breaker again tUps the autorclosule is lock
out.

Auto-  reclosure | If current seen by relay is more than hlgh set auto reclosu

bypassed on hlgh set b ypass current then autc reclosure: action will net oceur.
“current : ’ o '

vii©

LBB trip - | &

Local Breaker Back | After executing the trlp command by relay 1f concerned C
up fails to open or operating current does not fall below the s
' value within the pre set time, then relay as a backt
protection actuate another contact which can be utilized -
trip -another circuit breaker upstieam e.g. IV CB <«

Vii.

Trip circuit supervision

| transformes.

Relays has got feature to menitor the continuity of trip co
circuit of concerned CB by sensing the 116V dc supply. [
| case cf continuity break of the trip circuit, indication alon
| with ennuuciation and telesignaling resulis.

Vili.

| Gas pressure low alarra and low pressure trip & lock status,

Contact multiplication | The contaci multiplication for SFG CR gas pressure status i
t inbnilt in relay module, which can be checked by giving the

110 V dc status at input terminal of relays previded for thi:
purpose.

(b)

Vectorial Delta-I type high resistive fault selective relay (RDSO speciiication No.
TISPC/PSI/PROTCT/1982 or latest)

Operating value test

Operating current - | Rel ay monitors the vectorial uiiference between base and

Reactance value (X | fault current in pre defined time interval and executes trip

blinder setting) comnmand when vectorial differénce is more than set value,
: - | measured reactance less than the set value and 2™ harmonic

content less' than 2™ harmonic setting, the relay operation

should take place after the set time delay.

If 3" harmonic coutent is more than set value then relay

operates with higher vectorial difference current according to

3rd
harmonic de-sensitivity setting.
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: (c) Panto flashover relay (H/SPC/PSI/PROTCT/’?%J or latest)

Operating Eogic and threshold voltage test

1. Logictest Panto flashover relay is.a logic naced relay and operates only
. . | PT Threshold | after ail trip conditions are satisfied i.e. status of BMs. CBs
' operating Volage | and PT’s (for trip logic refer the RDSO specification no.
level test TI/SPC/PSI/PROTCT/2983) after which it executes the tiip
. | command. -
The relay also monitors the PT voltage level and cets
activated only when PT voltage is more than set value.

iii. | Operating value for | The PTs voltage continuously monitored by relay if PT

PT dead veltage voltage is less than set PT dead voltage. then relay display
“ the PT is dead alongwith annunciation and telesignaling
contacts. ]
5 2.3.2 Transformer protection relays (T/SPC/PSI/PROTCT/6070 or latest)
(a) OC + REF Protection module
. R

Operating value and status input functional test -

Inst. OCR element This is « non directional over current relay and is provide :d |
o 1 on transformer HY side. It continucusly monitors the CT
- current anc actuate trip command when measured cur:ent is
4 ro more than set current.
ii. 1IDMT OCR element The IDMT OCK is proviced on both side of transformer, it
provide protection to transformer against overloading as well
as works as a backup protection to Feeder relays beyond the
o set current of IDMT eleraent.

iit. | REF element It is a current actuated relay used to provide the protection
, against internal fault of traction transiormer.

iv. | Transtormer  Alarm | The contact multiplication for transforraer alarms (Buchholz
status input Oil temperature, winding iemperature, low oil level) status is
available in the relay module hence no separaie aux. relays is
required for the same.

The LED indications on front side of ihe relay aad contacts
for annunciation & telesignaling for above mentioned alarin
contacts should be checked by giving 110V dec supply at
, correct terminal used for status input. ‘

v. | Trip circuit | Relays has got feature to monitor the contir ity of tiip coil
supervision circuit of concerned CB by sensing the 110V dc supply. In
case of continuity break of the trip circuit, indication along
with annunciation and telesignaling resuits.

vi. | Gas  pressure  low | The contact multiplication for SF6 CB gas pressure status is

[

T

alarm and low | inbuilt in relay moduie, which can be checied by giving the
pressure trip & lock | 110 V dc status at mput terminal of relays prov1ded for this
status. purpose.
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pumerical type microprocessor based protection relay

(b) Biased dilferential protection relay

Operating value and status input functional test

i. | Bushing CT
multiplication factor

‘The bushing CTs provided in the transformer do not natch

Numerical differential relay have a settable HV & LV ICTs

the same secondary currert, 50 in order to match the same
secondary current, external 1CTs are used with static /
electromagnetic type relays.

correction factor to match the same secondary current of HV
& LV bushing CTs, hence no external ICTs is required.

ii. | Differential current
test
i1i. -|{ Biased test

The relay monitors the current difference between primary
and secondary bushing CTs and initiate trip command when
measured current difference is more than set differential
current and second hannonic contents less than 15%.

v. | Transformer trip status
mnput

The contact multiplication  for  transformer — auxiliary

protection trippiag (Buchholz, winding temperature, oil

temperature, PRD Ttip) arz provided in the relay module |-

hence no scparate aux, relaysis required for the came.

The LED, contacts for annunciation & telesignaling provided | |

on relay for transformer alarm contact multipiication should

be checked by giving IIOV de supply at correct terminal

used for status input.

52.3.3 25kV shunt capacitor bank protection relays

. | IDMT OCR

Check functionality

ii. o Current unbalance

iii. | Under voltage

iv. | Over voltage

v, | Trip circuit supervision

Same as above

| SR

vio | Gas pressure low wlarm and low | Same as above
niessure trip & lock status.

|
L

53 Check the on line & fault values of curent, voltage, R, X efc. as appiicable on relay display
and compare with the actual injected values considering CT & PT ratio selected on the relay.

5.4 Download the event and disturbance da‘a stored in relay inemory and compare with actual
inputs applied to the relay. The time stamped by relay for particular event should also be

verified.

5.5 The insulation resistance of the relay between all terminals shorted and relay cabinet should be
measured by 1000 V- megger and it snould not be less than 1 Mega ohim.
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e W

5.6 Date wise record should be maintained for all measured values, type of abnormality observed
and action taken by Railways / manufacturers.

fn
~

Numerical protection relays work based on the soffware loaded on them. It is therefore very
important to keep recoru of any changes or up .gradation done on the relay software by
manufacturer. 1t should also be ensured that whenever changes in relay software are effected

all functional tests on the relay (by secondary injection set) are repeated along with
verification of relay settings.
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Annexure-I!
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Annexurce — 111

List of relay settinyg guidelines issued by RDSO

~
. P . Clechmeal - Instrucuons oo mainicnance prachces o be awlored |
instruction No. | Effective from | . ] . B . e ’
for numerical type microprocessor based protection relay

traction sub-station provided with
30MVA traction transformers

| S.N. Description Docziment / letter no. Date of issue
1. Guide lines.for calculating relay | Letter No. ETI/SS/7 dated 22 April 1638
{ settings at ac traction sub-stations ' C
and setting posts
2. | Microprocessor based integrated | Report No. TI-35 (7/95) July, 1995
| feeder protection module type :
AZ 1114 for 25 kV ac traction
sub-station
3. | Amendment to report no. TI-55 Letter nc. 23.04.2007
(7/93) TI/PSVPROTCT/STATIC/07 !
4. Guidelines or protection scheme | Insiruction No. : TI/IN/0017 | Vide ietter no. ~ |
with parallel operation of 2 x (July/2008) I/PSI/PROTCT/CONVEN/08
21.6 MV A'traction iransforiners Dated 15.07.2003
5. Setting guide lines for iraction | Instruction No. TI/IN/0022 Vide ieiter no. h
transformer &  25kV  shunt | (February/2010) TI/PSI/PROTCT/CONVEN/08
capacitor bank protection relay Dated 02.02.2610 ,
developed as per RDSO f
specification no.
TI/SPC/PSI/PROTCT/6070(9/08)
for 25 kV ac traction sub-station
P . — —_— J
| 6. | Protection scheme & Relay Instruction No. : TI/IN/0026 }
setting guidcline for 25 kV, ac i
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