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SUBSTATION PACKAGE 55-19 FOR POWERGID BHARAT HEAVY ELECTRICALS LTD
J65kV CURRENT TRANSFORMER Doc. No. TB-408-510-103, Rev. No.-00

SECTION [

SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES

1.0 SCOPE

This technical specification covers the requirements of design, manufacture, testing at works,
packing, dispatch to sites and supervision of erection, testing & commissioning at each site of
765kV Current Transformers complete with accessories as listed in clause 4.0 below. This
section covers the specific technical requirements of 765KV CT.

The specification comprise of following sections:

Section-1: Scope, Specific Technical Requirements & Bill of Quantities
Section-2: Detailed Technical Requirement - Equipment Specification
Section-3: Project Details & General Technical Requirements
Section-4: Guaranteed Technical Particulars (NOT APPLICABLE)
Section-5: Checklist

In case of any conflict between various sections, order of precedence shall be -
Section-1 shall precede Section-2, Section-2 shall precede Section-3

Note: The terms used in this specification namely,”Employer/Purchaser” refers to Powergrid,
“Contractor “ refers to BHEL & “Sub-contractor” refers to successful bidder.

1.1 The equipment is required for the following Projects.
Name of Customer  : Power Grid Corporation of India Ltd.
Name of the Project : Substation Package SS-19 : Extn of 765kV Solapur, 765kV
Aurangabad, 765kV Wardha, 400kV Khandwa, 400kV Rajgarh, 400kV Champa, 400/220kV
Ttarsi, 400/220kV Jabalpur.

Refer Section - 3 for Project Details and General Specifications.

2.0 SPECIFIC TECHNICAL PARTICULARS

a) Technical Parameters of 765KV CT:

| S.No. ] Description of parameters | Data '
!1_ | Max. System Voltage | 800KV .
L2 | Rated frequency | 50 Hz

| System Fault Level ! Min. CreeBage ﬁistance_

| S.No. | Sub-Station_
I

1. | 765kV Solapur | 40kA for isec | 25mm/kVY
| 2. | 765KV Aurangabad | 40kA for lsec | 25mm/kV
3. | 765kV Wardha ] 40KA for Isec | 25mm/kV )
4.  400kV Khandwa ' 40KkA for Isec L 25mm/kV
5. | 400kV Rajgarh - — T40KA for isec 25mm/kV
6. . 400KV Champa | SOKA for 1sec | 25mm/kV
| 7. | 400/220kV Jabalpur l 40kA for lsec | 25mm/kV
8. | 400/220kV Ttarsi | 40KA for Isec | 25mm/kV

For detailed Technical requirement of 765kV Current transformer refer Section-11 of the
technical Specification.
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b) Refer Section-llI for general technical requirements for the project.

¢) The offered current transformer shall conform to the latest version of IEC 61869-1 & 61869-2
or 15:2705 Part -1 to 4.

dy 765kV CT shall be with Polymer insulator.

e) 1f SF6 gas filled CT is offered , it shall be with suitable SF6 gas density monitoring device
with NO & NC contacts for remote annunciation and tripping in case of SF6 gas leakage.

f) The common CT junction box for set of three (3) CTs are not in scope of supply of bidder.

g) Terminal connectors are not in bidder’s scope of supply.

h) The supervision of Erection, testing & commissioning (including pre- & Post commissioning
testing) of the offered CTs is in scope of bidder.

Document No. CF/CT/04/R-4 dtd 01.04.2013 under POWERGRID document
D-2-01-03-01-04 to be referred for pre-commissioning procedures and formats.
The same will be available at respective sites.

All tests as per document above including tests after commissioning/ charging
shall be in scope of bidder.

Any additional test based on specialty of the item as per field Q.P / instruction of
the equipment supplier or customer shall be performed, the cost of same shall be
included in quoted price , no additional price implication will be entertained
during contract stage.

Arranging instruments for conducting tests shall be in BHEL Scope. However
arranging any product specific or proprietary tools, tackles, instruments required
for conducting the tests on offered CT shall be in bidder’s scope and shall be listed
out during detailed engineering.

Arranging oll sampling device, bottle, syringe etc for DGA test of oil of the
offered CTs as per above mentioned document shall be the responsibility of bidder
(including DGA test after one month of charging and before completion of one
year of charging). The oil samples from CTs shall be taken by ETC contractor of
BHEL under supervision of bidder using oil sampling devices brought by bidder
{on returnable basis). The collected oil samples shall be handed over to
BHEL/Customer for testing. Charges for testing are not in scope of bidder.
Successful testing of the supplied CTs is the responsibility of bidder. Repetition of
oil sampling till successful testing and replenishment of oil after sampling i1f
required shall be in scope of bidder. Price for the same shall be included in
quoted price. No additional implication in this regard will be entertained during
detailed engineering.

Supervision of erection, testing & commissioning of the offered CTs shall include
ensuring that the CTs have been installed & tenninated in all respect.

If any fault/damage to CT occurs due to the installation/hotspot/clearance issues
etc in the CT, then the repair, refurbishment, replacement of the damaged CT
including to and fro transportation from manufacturer’s works and respective site
shall be carried out by bidder without any price or project time implication to
BHEL during contract stage. The replaced/repaired/refurbished CT (or part of the
CT) shall have additicnal two( 2) year warranty without prejudice to contractual
warranty period,

1) The respective dates of commencement of erection, pre-commissioning, commissioning
(including tests after charging as per pre-commissioning document referred above) and trial —
run activity by BHEL will be intimated to the equipment manufacturer from time to time , so
that arrangements for supervising the activity can be made accordingly by the
manufacturer (however, the travel, lodging and boarding expenses for each visit of the
bidder's engineers shall be borne by the bidder.)

j) Bidder shall supply 2 Nos oil sampling device for every 20 Nos. of oil filled CT supplied,
with a mimimum of 2 Nos o1l sampling device for each substation.

k) Please refer clause 10.0 and Annexure-V of Section-II for defect liability requirement.
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3.0 TECHNICAL QUALIFYING REQUIREMENTS:

Please refer Annexure -A of Section-1 for Technical Qualifying requirement of the project.

4.0 SITE WISE BILL OF QUANTITY:

?No | Description | Unit Lot
| L___ - - 3 | | Quantity
For 7T65kV Solapur S/s (Extn) :
765KV, 3000A, 40kA with 120% extended current
| rating, 1-Phase Current Transformer along with '
Ia. mounting hardware complete in all respect excluding No. 3
support structure, clamps & connectors and common
Junction Box.

|
| For 765kV Solapur S/s (Extn) : I

|

4

Mandatory Spares: 765KV, 3000A, 40kA with 120%

| extended current rating, 1-Phase Current Transformer

Ib. along with mounting hardware complete in all respect No. I
excluding support structure, clamps & connectors and |
common Junction Box. ‘

| For 765kV Solapur S/s (Extn) :

I3 | Supervision of Erection. . io} pnm—— : 7
I For 765kV Solapur S/s (Extn) : ‘
Supervision of Testing. (including Pre/Post commuissioning |
[d. Lot 1
tests as per TS) ;
IR - STESS —+ - - e
For 765kV Solapur S/s (Extn) :
e — T Lot |
Supervision of Commissioning. ’

| For 765kV Aurangabad S/s (Extn):
765KV, 30004, 40kA with [20% extended current
rating, 1-Phase Current Transformer along with

Il a. mounting hardware complete in all respect excluding No. 3

support structure, clamps & connectors and common .

Junction Box. g

| For 765kV Aurangabad S/s (Extn):
Mandatory Spares : 765KV, 3000A, 40kA with 120%

 extended current rating, 1-Phase Current Transformer '

ITb. along with mounting hardware complete in all respect | No. 1

excluding support structure, clamps & connectors and

common Junction Box.

| For 765kV Aurangabad S/s (Extn): |

e, S L : Lot |
| Supervision of Erection. = —f=—= [
For 765kV Aurangabad S/s (Extn):
fnd Supervision of Testing. (including Pre/Post commissioning [ Lot ]

tests as per TS)
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For 765kV Aurangabad S/s (Extn); |
Supervision of Commissioning.

II e.

— — —— = J

o [ T ol
SN [Desipion | uw gl
| For 765kY Wardha ( Extn) S/s : [ [
765KV, 3000A, 40kA with 120% extended current
rating, 1-Phase Current Transformer along with |
[T a. . . . No. 3
mounting hardware complete in all respect excluding
support structure, clamps & connectors and common
. |JunctionBox. - |
{ For 765kV Wardha { Extn) S/s :
Mandatory Spares : 765KV, 3000A, 40kA with 120%
extended current rating, 1-Phase Current Transformer |
b . . . No. l
along with mounting hardware complete in all respect |
‘ excluding support structure, clamps & connectors and
- | common Junction Box. B - | — !
For 765kV Wardha ( Extn) S/s : 1
Il c. T . Lot l
o ' Supervision of Erection. | o
For 765kV Wardha ( Extn) 5/s : |
Supervision of Testing. (including Pre/Post commissioning
11 d. _ Lot |
tests as per TS)
For 765kV Wardha ( Extn) S/s : ! I
Il e. — . Lot
Supervision of Commissioning. | |

Note : a) Total contract value may vary upto £30% at contract stage.
b) The price quoted against supervision of Erection, testing and commissioning shall include
to & fro travel charges and charges for lodging & boarding.

50 QUALITY ASSURANCE, TYPE TESTING, INSPECTION, TESTING & INSPECTION
CERTIFICATE

Please refer clause 8.0, 9.0 & 10.0 of Section 111,

6.0 ANNEXURES TO SECTION-1

Annexure-A  : Technical Qualifying Requirements for 765kV Current Transformer.
Annexure-B  : Pre-commissioning checks (ONLY FOR REFERENCE)
Annexure-C  : Pre-commissioning Formats (ONLY FOR REFERENCE)



ANNEXURE-A
TECHNICAL QUALIFYING REQUIREMENTS

For 765kV Current Transformer

The manufacturer shall meet the following technical requirement as stipulated here-

(1) The manufacturer(s) whose 765kV equipment(s) are offered, must have,
manufactured, type tested (as pet IEC/IS ot equivalent standard) and supplied
715kV or higher voltage class equipment(s), which are in satisfactory

operation# for atleast two (2) years as on the date of NOA.

(i)  Alternatively, the manufacturer, who have established manufacturing and
testing facilities in India for the offered equipment and not meeting the
requirement stipulated in (i) above, can also be considered provided that-

a) 715kV or higher Voltage class equipment(s) must have been manufactured
in the above Indian works & type tested (as per IEC/IS standard) and
supplied as on the date of NOA.

b) Contractor shall furnish performance guarantee for an amount of 10% of
the ex-works cost of the equipments(s) and this performance guarantee
shall be in addition to the contract performance guarantee to be submitted
by the contractor.

Note:

a) # - Satisfactory operation means certificate issued by the Employer/Utility

Certifving the operation without any adverse remark

b) INOA stands for Notification of Award issued by Powergrid to BHEL for
referenced project. Date of NOA is 29/07/2019.

|
Prepared Checked Approved
Aex haTang

Dy MYV /TOEM.
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PRE-COMMISSIONING CHECKS/TESTS
FOR OTHER SWITCHYARD EQUIPMENTS

Once erection is completed, various pre-commissioning checks/ tests are performed to ensure the
healthiness of the switchyard equipments prior to their encrgisation. Various major clectrical tests to
be performed and their significance are given below:

6.1 Tan & & Capacitance The purpose of the dissipation factor measurement of high
measurement of CT, wvoltage insulation is to detect incipient weaknesses in HV
cach stack of CVT & insulation. The most important benefit to be gained from
total capacitance, CB this measurement is to obtain a “benchmark reference
voltage grading reading™ on costly and high voltage equipment when the
capacitor & each stack equipment is new and insulation is clean, dry and free from
of Surge Arresters impurities. Tan delta & Capacitance values shall be

comparable with factory test results and in no case shall be
more than 0.5 %.

6.2 Checks/ Tests applicable for CTs

6.2.1  Polarity test for CT To ascertain whether the polarity markings are correct or
not as per drawing.

6.2.2  Magnetization To prove that the turns of CTs secondary windings are not

characteristics of CT short circuited and to check healthiness of CT cores. The
magnetizing currents at KPPV (Knee point voltage) shall be
less than the specified value. The ratio of secondary and
primary voltage shall also be measured.

6.2.3  Ratio test for CT The ratio errors of the primary to the secondary currents
should within specified ratio errors,

6.2.4 IR measurement of CT Changes in the normal TR value of CT indicate abnormal
(Primary & Secondary conditions such as presence of moisture, dirt, dust, crack in
windings) insulator of CT and degradation of insulation.

6.2.5 DGA test of CT oil This test shall be conducted after 30 days of
commissioning. The purpose is to identify evolving faults
in the CT and DGA values shall be comparable with
factory values (if available)

6.3 Checks/ Tests-applicable for Circuit Breakers

631 Dew-peintaneasurement  Dew. pomnt-of SE6-gas-is- te-measure meisture confent-in
of SE6 pas SE6 pas which-shall indicate—whether -CB- evacuation s

done properly or net. This test shall be carried oul
preferably at rated pressure of SIF6-gas.

6:3-.2

Measurement—of -Cireuit

To-measure—closing/ tripping/-CO-timings. These-timings

Pre-Comiriissioning Frocedures For Switchyard Equipmeants 39



Breaker me:a%mg mmmmmmm h@mmpamble
Timings including PIR  with-factory-valuesPole-discrepancies and Break to-Break

Timings discrepancies shall-be less than specified values.

633  DCRM Contact Travel DCRM is the technique for-measuring Contact Resistance
Measurement /  DC  during operation{(Close/ Trip) of a circuit breaker-with-a
injected  eurrerts  and  delay Teo-of 300ms- A -DC current of at [east 100-Amp-is
trip/ close-coil-currents.  injected through the circuit breaker The currenl and

voltage drop are measured-and resistance-is-saleulated. The
resistance —and—travel versus—time —data—provides—useful
mformation-on the condition-of the-cirenit-breaker contacts
and-is-used as a-diagnosticteol. DCRM-test signatures shall
be-approved-by Corporate OS.

634 Operational  lockout To ensure-various-lockoul eperation-of CB-by simulating
checking for EHV the actual-condilions at the specified pressure-of oil/ ai/
Cireuit Breakers operating-medium,

635 Measurement of static This test is condueted 1o-evaluate healthiness—of Main
conlact resistance contacts.—100-AmpDC—is—injected -andveltage drop-is

651 MILLIVOLT Droptest  The voltage drop gives a measureof resistance of-current |
carrying part-and-contacts by injecting minimum-100-A DC

current.

et e L e B e e R e e o o P e W e W W e
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To-test-operation-of contacls-ete with-jumpers—connected |
and-contact-resistance-to-be-measured-afier 30-operations,
There shall not be-any-change from the previous value.

Checks/ Tests-applicable for Surge Arrestors

661  Third Harmonic To monitor-healthiness—of Surge arrestors by monitoring
Resistive Current  third harmonic resistive current from-the leakage current.
(THRCY  for  surpe Thistestisto-beconducted after charging of Las. The value
arrestors of THRC shall be less than 30 pA.

6.6.2  I-measurement-efeach Changes in-the normal IR value of LA indicate abnormal
stack of LA conditions-such-as presence of moisture-dirt-dust;-crack in

insulator of LA and degoradation of insulation.

6.6.3  Checking of operation of This test is done to check the healthiness of LA counter.

LA counter

6.7 Checks/ Tests for other areas/ equipments

6.7.1  Earth resistance To ensure value of carth resistance is below | ohm.
measurement

6.7.2  Secondary current Conducted for testing of protecting devices, circuit
injection test breakers, trip coils, motor overloads cte.

6.7.3  Contact Tightness check Since complete bay contact resistance measurement is
of Bay contacts by practically not possible because DC current may not be
Primary injection injected in C'T" primary, hence contact tightness check by
method primary injection method has been introduced to check

overall contact tightness.

6.7.4  Stability check for This test is performed to check the proper operation of Bus

Pre-Commissioning Procedures For Swilchy

Bus Bar

TP P r—

Bar protection by simulating actual conditions. Any
problem in C'T connection, wrong cabling, relay setting can
be detected by this test.
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6.1  TAN DELTA & CAPACITANCE MEASUREMENT OF CT, CVT, CB
VOLTAGE GRADING CAPACITORSAND LASTACKS

To measure dissipation factor/loss factor (Tan delta) and Capacitance measurement of EHV
class CTs, CVTs, CB Voltage Grading Capacitors & LA stacks by applying test voltages up
1o 10kV.

A) CURRENT TRANSFORMERS

CTs with test taps

I Tan delta tap to be disconnected from ground.

High voltage lead from tan delta kit to be connected to primary(HV ) Terminal and LV
lead 10 be connected to the Tan delta test tap.

I~

£} Pl and P2 10 be shorted

4, Porcelain surtace to be thoroughly cleaned.

~3 Measurements have to be taken in UST mode with fully automatic test kit

6. Standard procedure(as specified by kit supplier) for measuring capacitance and tan
delta in charged switchyard/induced voltage conditions should be followed for
measurement of capacitance and tan delta values.

7 1115 1o be ensured to connect the test tap to ground terminal afier carrying out the test.

B) CBVOLTAGE GRADING CAPACITOR

I Conneet LY cable to the middle of the double interrupter.

2. Connect HV cable to the other end of the Grading capacitor to be tested.

3. The opposite end of the grading capacitor has to be grounded using earth switch,

4, Measurements have to be taken in UST Mode with fully automatic test kit.

5. Disconnect the HV cable and connect the same o the other grading capacitor and ground
the previous grading capacitor. Now the second grading capacitor is ready fortesting,

6. Standard procedure (as specified by kit supplier) for measuring capacitance and tan
delta in charged switchyard/induced voltage conditions should be followed

7. Measurements are to be carried out at 10kV/ 12KV

C) CAPACITOR VOLTAGE TRANSFORMERS

1. Testing procedure for Top and Middle Stacks:
(a)  Apply 10 KV between flanges of Top/Middle stacks (whichever is being
tested)

{(b) Carryout measurements in LUST modeat 10.0 KV
(¢} While measuring Middle/ Bottom stacks, Top/ middle stacks to be shorted.

2. Testing procedure for Bottom Stack connected to EMU PT
(a) Connect HV of the test kit at the top flange of bottom stack. HF point o be
grounded. Earth connection of the neutral of the PT to be opened/ isolated from
ground,
(b}  Top of CVT to be guarded. LV lead of the kit 1o be connected at the top of the
CVT for guarding.
B AN N P PP O RO P PR R NRAPPPEIP
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(c) Carry out measurements in GSTgmode at 10.0 KV
(d) Repeat the Test with neutral of PT connected to ground.

(e) In case Tan delta value 1s negative or erratic, only capacitance values are to be
monitored.
(f) Measurcment to be carried out using fully automatic kit.

Standard procedure (as specified by kit supplicr) for measuring capacitance and tan
delta in charged switchyard/ induced voltage conditions should be followed.

SURGEAPRESTERS

Testing procedurefor Top, Middle and Boltom Stacks:

e Apply 0KV between-flanges ol Top/Middle/ Bottom-stacks-(whicheveris
being tested)

4y Carryoutmeasurements i USTmodeat LOA0KS with fully-automatic test kat.

© While-measuring Middle/ Bottom stacks,-the stacks-abeve the HV lead to be
shorted.

Standard-proccdure (as specificd-by-ktsupplicy for measuringcapacitance-and tan
deltaincharged switchyard/ inducedvoltage conditions should be followed.

While doing measurementofbottom stack thecarth connection to-be-removed.

6.2 CHECKS/TESTSAPPLICABLE FORCTs

6.2.1 POLARITYTESTFORCT

A centre zero voltmeter is connected across C'T secondary. A 1.5 Volt battery 1s touched to
primary of CT. The deflection of pointer should be similar in case of each CT core.

Atany instant current entering the primary from P1 the current should leave secondary from
the terminal marked SI. A sectup shown in the Figure 9 can show whether the polarity
markings are correct or not.

When the key is pressed, current enters the primary through terminal P1, the voltmeter
connected as shown, should read positive. A general arrangement of polarity test setup is

indicated inFig. 10.

— P1

Pz

]-‘iguré -9
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MAGNETIZATION CHARACTERISTICS OFCTs

PRECAUTIONS

al There should be no joints in testing leads/cables.

b) [t should be ensured that whole testing cquipment along with testing procedures are
available at testing site. Testing must be carried out in presence of testing personnel
nn]y.

Test Equipment: Voltage source of 5 kV, Voltmeter of range 0 to 5 kV, Ammeter of range
0to 500 Amps, testing leads/cables etc.

Test Procedure: Make connections as per diagram shown below (Fig- 11). After making
proper connections, applied voltage is increased from zero to rated Knee Point Voltage in
steps of 25%, 30%, 75% and 100%. Measure the current drawn by the CT secondary core at
respective applied voltages and record the test results

L

5kV

-

A

Figure - 11

Knee Point Voltage is normally defined as the voltage at which 10% increase in the applied
voltage causes 30 1o 50% increase in secondary current. The magnetization current at rated
Knee Point Voltage should not be more than the specified/designed value. A curve can be
drawn between applied voltage and magnetizing current. Typically, the curve drawn should
be like the one given below in Fig.-12.

B b e

44
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TYPICAL MAGNETIZATION CURVE
Figure - 12

From the curve it can be implied that up to rated KPV (Knce Point Voltage), the VI curve
should be almost a straight line. However, if this line is not linear, this indicates that the
magnetizing characteristics are not desirable.  If the slop of the curve starts increasing, it
indicates that magnetizing induction becomes low and total primary current is utilized in
exciting the core alone. Consequently, out put of CT secondary disappears.

6.2.3 RATIOTESTFORCURRENTTRANSFORMER

The ratio check has to be carried out as indicated in Fig-13 below.

oY R PRIMARY
] L O_ CURRENT

INJECTION
an SET
i |
(Y
_ [

A2
A1 : PRIMARY CURRENT

A2 : SECONDARY CURRENT
Figure - 13
[t is customary to conduct this in conjunction with the primary injection test. Current is
passed through the primary circuit with the secondary winding circuit to its normal circuit

load. The ratio of the primary to the secondary currents should approximate closely to that
stamped under ' identification plate.

T e a5 e R e e e P P e e T T By B A o B 8 P o B B b8 n i i 88
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Figure - 14

Apply voltage from secondary of the CT and measure voltage in primary winding. Increase
voltage in secondary up to rated KPV/ ISF and by recording Primary Voltage, compute ratio
of V1/ V2. The ratio should match with the specified value.

6.2.4 INSULATION RESISTANCE MEASUREMENT OF CURRENT TRANSFORMER
PRECAUTIONS

a) There should be no joints in testing cables.

b) Test leads should not touch any live part.

&) Megger hody should be earthed (1f separate terminal is provided).

d) Surface/terminals should be cleaned.

¢) IR measurement should be carmed out preferably in dry and sunny weather.

f) Never connect the test set to energized equipment.

g) The ground terminal must be connected first and removed at last.

h) High voltage plugs should be free from moisture during installation and operation.

i) If 0il traces are found on the surface of CT, the same should be cleancd by Methy!
Alcohol only. Petrol ordiesel should never be used.

1) [t should be ensured that whole testing equipment along with testing procedures are
available at testing site. Testing must be carried out in presence of testing engineer
only.

k) After testing with high voltage, test terminals must be grounded before being
touched by any personnel.

1) Test lecads should be properly screened/ shielded.

i e e T A N I B P R A e N e 1 i o e ey o e e 1 L o o A A P A o P W o P PP o 1 R s
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Connect the Megger as per figure-15 given below. Connect the HV terminal to the
Primary terminat of CT by using crocodile ¢lip for firm grip

-0 HV
O LV
IR Test Kit

Figure-15 Typical Arrangement for IR measurement

Carry out the measurement as per standard procedure given by the kit supplier.

A test voltage as specified 1s applied as per the above connections and successive readings
are taken. Valtues of IR should be recorded after 15 seconds, 60 seconds and 600 seconds.
Ambient temperature and weather conditions are to be recorded.

6.2.5 DGA Test of CT Oil: O1l samples to be collected 1n 300ml bottles and to be sent to CIOTL
Hyderabad for tcsting. Test results should be comparable to factory values. In case of any
deviation, test results to be forwarded to CC-OS forapproval.

L I T e o B ARCEFBREAKERS

6314 DEWPOINTMEASUREMENTQESESGAS FORCIRCIHT BREAKER
Dew Pointisthe temperature atwhich-moisture-content in-SE6 gas stariscondensing.
BewPointatrated pressureofCB: Dew Pointwhen-measuredkeepino reculating valve in
service at-the outletof dew point kit to-alow required flow—rateof gas; s called at rated
pressureofCBInletvalve is opened complotely:

Dew Pointatatmesphericpressure -DewPomnt wheameasured hy regulating the gas flow

at-the inlet of dew point kit and keeping outlet regulating valve-Gf provided) in-fulby-open

conditionse-thal flowate of gas s maintained as required s called-atatmespheric pressure:

TESTING PROCEDURE

a) Make theconnectionsto-the kit from CB-pole-ensuring-that regulating valve s fubly
closed atthe time of connectionsofthe Dew Point kit

5 By repulating the flowrate of SE6-gas (0.2 hiter/minto 05 hiter/min-re L IEC 60480);
the value of dew-pointisobserved till itbecomes stable-
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&) Hihe regulating valveis provided at outlelof the dew-pointkitthenvalues as givenin
Daene torrated pressures areto be monitored.

Dew Pomtof SE6 pasvaries with pressurcat which measurement is bemg carnted out-—This s
due-to the fact that Saturation Vapour Pressure decreases with inerease in Pressure of the 5F6
gas_Hencedew pointof BF6-gas-athigher pressureis lower-than-devw pointat atmospheric
pressure  Therefore.itisto-beensured thati fmeasurement-has been done at a pressure other
than the atmospheric pressure. same-isto-be converted o theatmospherie pressure as-given
in-the table below-used at the time of commissioning for various-CB-manufacturers: Method
hpmnmling@ewp@hﬂa@-%mm-gaswe&%&agim#dmﬁ-bgd;mm@-émm.

ﬂ l'll'l “rﬂﬂlll L

i

1 BHEL EFES 3
MRS SRORES: - ARSI

3 GGL =" 'H"J,s:g - 35°C

6.3.2 MEASUREMENT OF CHRGLYT BREAKER OPERATING TIMINGS IMNCEUDING

PRECAUTIONS

a) Thereshouldnotbeanyjointintesting cables.

by Testleadsshould nottouchany bive part.

d) The groundcable- must be connectedfirstand removed atlast,

€) Highvoltage plugs should be free frommoisture during installationand operation.

B Circuit BreakerAnalyvser body-should beearthed (if separateearthis provided).

o) It should-be-ensured that-whele testing equipment-along -with testing procedures are

available attestingsite. Tesing mustbe carnedoul i presence ol lesting personnel only.
Surface/terminals should becleaned where the connections for testingare to bemade.
Cleancarth pointwithsand paper/wire beash-where canth ternunalie-to-be provided.
i) Ensurethatallthe poles tnipsimuliancously throughsingle close/ inp command.

R

TESTENGPROCEDURE

a) Make connections as shown-in the figure- 16 below. 1t is-to be ensured-that-R. Y. B

phase-marking-cables-are connected wath-the proper-place inthe CB analyser-and
colourcodesareio be maintained for allthe three polesof CB-

b} Make conneetionstorrecording operating tinings of Auxiliary contacts.

o Extend powersupplyto- Cireuit Breaker Analyyer

d) Give ¢losing command-to-closing coil of CB and note down the PLR and main contact
closing time Take the printout from-the Analyzer.

e e
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&) Give trippingcommand-to trip-coil-l of CB-& note-dewn-the main-contact-tripping
time.
Give- tripping-command-to-tripcoil-l-of CB-& note down the main contact closing
time-

= Nole dewn-the timings for 'CO', and JOCO"by-giving respective conunands. CO
command-to-be-givenwithouttime delay-but 300ms time delay-to-be given-between
QardCOoperation-ntesting for QOCO:

kb Tofind eutopeningtime of PIR contacts, PIR assembly-hasto-beeleetricallvisolated
[rom-Main-contaets-and then PIR-contacts-arcto-be connected-to separate digial
channelsof the-Analyzer.

EVALUATIONORTESTRESULTS

A CLOSINGTIMINGS

Closingtmings-and-Discrepaney-in-operating-times of PIR and main contaets-should not
exceed the pemussible tmits-as-specified in the BOC NO: D-5-02-XX-01-03 Inanycasc,
man contacts sheuld-net close proerto clesingof PIRcontacty and-PiR-contacts should not
open prior to closing of main-centacts—ln-casercontact-beuncing is-observed in-operating
tumings for PR and main contacis;-same should-be rectified-by tightening the cahle
GunIce HORS:

Main- Contast

PIR
Green

¢B
Analyser

o0

Red

Typical Arrangement-for-Operating Timings Measurement of CB
Eioure - 16
B FRIPPING THMINGS
Trip time and-pole discrepancy-in-operating-timings-should not exceed beyond permissible
value giveninDoc. No—D-5-02-XX-01-03. In case 0EABB, NGEF and CGL-make CBs;
while tripping, PIR contacts should noetepen afier openingofmaincontacts.

T R T e R N S LR AR EEEE e N A A PRSP
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6.3.3

) CO TIMINGS

COumings should be withan permissible limits asspeeified by dilfferent manufaciurers.
Hoperating imings-of CB polesare not within limits same mav-be corrected by:

+ Lqualizing the SEo6-pas pressure in allthe poles

% Adjusting plunger mevementeftrp close coils

3 Adjustmentinoperating mechanism

4. Changing of trip/ close coils (i required)

[t is-also importantto-measure timings of auxiliarycontacts-from the point of view of
vAFRLORS war L the mam contacts.

DY NAMIC CONTACT RESISTANCEMEASUREMENT (RCRMY)AND CONTACT
TRAVELMEASUREMENTOFEHV CIRCUIFBREAKERS

Test Equipment: 100 Amp. DCRM kit with CB operational-analyrer with 10k Hz samphing
trequeney:

Isolation Required

a) CBshould be inopenposition.

by Isolatorofbothsides of CB should be-inopen position.

¢ Easthswdch ol one side of Clshouldbe inopen position.

a) There should be no jointsintestung leadsicables.
by H-should be ensured that- whole lesting equipment-along with testing procedures are

available at lesung siteTeshng must be carried cutin-presence of testing personnel
ol

©) Current leads should-be-connected-such-that voliage leads-are not oulside area of
irERt oW,

Testing Procedure

+ Eollow the standard procedure-as givenininstruction manual of DCRM kit

2: The tightness-of connections-at- CB-flanges is most-important-to-ensure-error free
measurement- CB-during-CO-operation-generateslotofvibrations-and failure-of
connections-during this period can-dramatically change the dypamic signature of CB
restEanee.

EX DORM signatures should be recorded-for €O operation. Open-command should be
extendedatter 300 ms from the close command.

4 Clean-partons of inconingand-eutpoing Hanges of CBwith polish paperto remeve
paint-exidation ete. at poistswhere Current clamps-are mouied.

5 sSelectthis pointofconnection. as close as possiblete-theend ofporcelaininsulator
ensure that mimmum-resistanceis-offered by flapges; bolis; terminal connectors ele.

0. hshould beensured that Travel Transducers are properly fitted.

FE Sampling frequency during measurement should be LK Hae,

&, Resistance-travel, injected eurrentand Tripd Close coileurrents are tobe recorded.

e e B W o e o P P A A AR PP b s
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The vanations-in the-measured-resistanceversus time will be seen as a-finger print-for the
breaker contacts-and-can-beused-as-a bench mark for comparingwith-future- measurements
on-the-same-breaker—This provides-information on the condition-of the breaker contacts,
drivingmechanism.operatingleversele:

DypamicContactResistance Measurementfor CB-healthiness

By applicatien-of Pynamic-Contact-Resistance Moasurement, condition-of arcing-contact,
main-contact—operating levers-driving-mechanism-can be predicted- £ DCRM signature
shewsvide varations-and-also-there is-changean arcing contactinsertion-time H-indicates
crostonofthearemgcontactstomaincontacts and subsequentfailure.

Contaet Trave! Meagsurament

Transducers-are attached o the-operating rod-erinterrupting chamber inorder torecord the
contact travel- When CB-—closes,contaet-travelis recorded Contact-bounees or-anv-other
abnormalityisalsocleashdndicated by the Comtact Travel Measurement.

If contaet travel contact speed-and-contact acceleration-signature are compared-with the
eripinal sionatares, then-i-may-indicate problens—related-wath the aperating-mechaniam.
operating levers, main/arcing contactsralignmentsete.

DCRM- along with-Contact Travel measurement-is-useful in-monitoring length-of Arcing
contacls Erosion-of Arcing contacts may lead to commutation failures-and current- may-gel
transferredto Maincontacts. Dueto heatofaremaincontacts may get-damaged.

6314 OPERATIONALLOCKOUTCHECKINGFOREHV CIRCUITBREAKERS

6341 TESTING PROCEDURE:
A- SE6GASPRESSURELOCKOUT
&  LOWPRESSURBALARM

Close Isolation-Mabve betweenCB-Polels)and density monitor.—Start releasing SE6
gas from density monitertill thelow pressure gas-alarm contacts-are actuated which
is dutevied-by Multimeter Note-down the pressure-and lomperatare-at which-the
contactsoetactuated,

b} OPERATIONAL LOCKOLT:

Continue releasing SEpas from-isolaled-zone—till the-operational lockout Alarm
Contacts-are-actuated-which-are-detected by-MultimeterMote dowan-the pressure-and
temperature at which-the contactsget-actuated—This-is—called-operational-lockout
pressle.

B- PAREUMATICOPER ATINGSYSTEM LOGCKOLT
a) COMPRESSOR START/STOPSWITCH

Close-the-iselatingvalve of CB. Release air into-atmesphere from-the compresser.
Nole down the valueof pressure at which-Compressorstarts building up ajrpressure
and pressureatwhich-Compressorstops.

R e e e B o R P o e g R e o e PP
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b}  CBAUTORECLOSELOCKOUT

Close iselavonvalve botween pneumatic system and pressureswiiches. Release air
from-the isolated zonc 1o atmosphere. Note-down pressure at which AR140 contacts
of pressure-switeh-get-actuated-which-are-detected by-Multimeter—The leads-of the
Multimeter should be connected to the contactor where the AR L/O of CB-are made-

¢} CBCLOSINGLOCKOUT

Release arr trom the solaled zene-lo-atmosphere. Note-down-pressure at which G113
Closing L/O—contacts -of pressure—switehget actuated which-are detected by
Multimeter.

d) CBOPERATIONALLOCKOUT

Release air from the iselated zone to atmosphere. Note down pressure at- which CB
Operational L/O-contacts af pressure-switch get actuated-which are detected by
Multhneter.

) MECHANGCALCEOSING INFERLOCKAFORABB &£ BHELCBsONLY )
CB-should-be in closed-position.  Release aw-from- proumatic system-of CB (o
atmosphere—and observe whether CB poles start-epening, if so. note-down- the
pressure-at- which-tie rod stans coming down. Insuch case the-closing interlockste
be opened forinspectionand ifrequired replace the closing interlock.

A HYDRAULIC OPERATING SY STEM LOCKOUT
S PumpsTART/STOP
By-epemng-pressure-release-valve, note down the pressure at which Pump starts
building up oil pressure and pressure at which pump stops.
b) CBAUTORECLOSELOCKOLUT
Close Isolationvalve between hydraulic system and pressure switches. Release-oil
fromthe isolated zoneto-oil tank. Note-dows pressureatwhieh AR LiO contacts ot
pressureswilch getactuated which are detected by Multimeter.
) CRCLOSING LOCKOUT
Reelease ol from-the isolated zonetw-oltank.  Note-down-pressure atwhich-CB
Closing - L/O—contacts—of -pressure—switeh-get-actuated swhich-are detected by
d) CBOPERATIONALLOCKOUT

Release oil from the isolated zone W container—Note down pressure-at-which-CB Opera-
tional O contacisof pressure switch-petactuated whichare detected by Multimeter.

b OPERATINGPREESSLIREDRORTEST:

For-Prewmatic/ Hyvdraulic-operating svstem—operating pressure drop testto-be-performed
during OCO-operaton of-CB.keeping AC supply of Hydrauhic pump/ Compressor-in-ofl’

condiionHydraulic/ Preumatic pressure drop should be-wathinlimits {as recommended by
Manulacturer)

e e e o e P i i e T B B N o A e R P Ry P e o e 1 o N o T P A e W i P R P I P S A DT A = P R o PP P,

52 Pre-Commissioning Procedures For Swilchyard Equipments

‘% /a0



L LB WIS, | oo 1 S SR R ML ¥ R A L L

6342 EVALUATHONOQETEST RESULTS

A SF6GASPRESSURELOCKOUT

All the SF6-gas pressure switches settings should be checked and corrected with ambient
lemperature—Settings-of SE6-gaspressure-swilches should bewithin=+-0.1 - bar Kglemi of
the setvalue fatler taking into-accountthe temperature correctionfactor).

B- AR PRESSURELOCKOUT

Aldlthe air pressurc-switches setlings should be-checked and corrected-and should be within
= 0.3 bar/ Kg/emiofthesetvalue.

C.  OIL PRESSURELOCKOUT

Adl the oilpressure switches settings-should be checked-and-corrected—and-should-be within
+0.3 bar/ Kg/omioftheset value.

635 MEASEREMENTOESTATIC CONTACTRESISTANCE
The-Static-contact resistance-of main circuit ofeach-pole-of a circuit-breakeris of the order
of afow tens of miero—ohms - 00-A-DC-is injected and mith—volt-drop s measured
acrors cach-CH-contact to compute contactzesistance. Thevaluesshould bewithinspeciticd
Limits,

6:3.6 CHECKINGTUEANTIPUMPING FEATURE
Whenthe breaker -1s-in-open—position-and-closing-and openingcommands are given
simultancously-the-breaker first closesandthen-opens, but deesnotreclose vven thoueh-the
closme commandismaintained.

637 CHYCKINGTHEANTICOMDENSATION HEATERS
Check the supervisery circuit of the anti-condensation heaters-for correct functioning- With
the heatersswaichedONmeasuretheir current output

638 POLEDISCREPANCY RELAY TESTING
Pole Diserepaney-isdefined as the difference inclosing &opentagtimings of different poles
of CB.
A WHENGBINORENPOSITION
Closing Command isextended to closeone pole . say R-Pole, ofCB—Afler closing R-Pole of
CB;-this-Pole-should-autematically-open-afier-2.5 seconds(as-per-pole-diserepancy-timer
setlings)—Repeatthe test for remainingtwepolesof CB.
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B. WHEN-CBINCLOSEDR POQSITHON

Tripping Command is-extended o inp one-pole. say R-Pole, of CB. Remaining Y-and
B- Poles-of CB should automatically open afier 2.5 -seconds. Repeat the same-test for
remaining twopolesof CB.

C.  EVALUATION OF TEST RESULTS
Permissible value-of pole-discrepancy betweentwo poles-of CBis 3.33 - msec. from

system paint of view and it should not be confused with the seting of pole-diserepancy
timerwhich is generally 1.0 or 2.5 sec. depending on Aute-reclose scheme.

6.3.9 CHECKINGTHENITROGENPRIMING PRESSURE
Closethe pressurereleasevalve-Shortly afier the oil pump-starts-the priming pressure (200
bae-at 20 °Cy-in-the accumulator can be read.- The-relationship between the pressure and
temperature-is-indicatedin Fig 7.
X
&
g
]
g
L
Priming presswre as A funciion of the emparature
Wominal rating at 20 dag.C: 200.9 bar
Figure - 17
6.4 CHECKS/ TESTSAPPLICABLE FORCVTs
6.4.1 CVTPOLARITY,RATIOTEST
CVT polarity is checked in the same manner as for C'T, 1aking care 1o ensure that the battery is
connected to the primary winding. In case of star/star winding configuration care has to be
taken to ensure that the primary and secondary neutral points are not connected together. [tis
necessary to verify that the phase rotation sequence of the 3 phase CVT is correct. The
secondary voltage between phases and neutral are measured and then phase rotation meter is
connected across the three phase terminal.
6.4.2 INSULATION RESISTANCE MEASUREMENT OF PRIMARY & SECONDARY
WINDING
54 FPre-Commissioning -ﬂr;}uedures For Switchyard l-.qmnnu-‘;u'm‘_c
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6.5  CHECRS/ TESTSAPPLHICABLEFORISOLATORS
651 MILLIVOLTDROPTESTS
Themillivolt dropacross the isolator ismeasured using DCenrrent-The voltage drep givesa
measure ofresistance of current carrying partand conlaets.
The BC current should-be-equal-to-or-more-than 100-A-The resistance-ofiselatorshould-be
measured—at—ambient —air-temperature— The - lemperature —of specimen/environmental
temperatureshould be recorded-The valucofmeasured resistance should be-converted tothe
value-oftemperaturce at which-factary test resulis-arefaken. Temperature-correctedvalucof
resistaneeshould be comparabletothe factoryvalue:
6:5.2 SOOPERATIONTESTS
6.6 CHECRS TES FSAPRPHOABLEFORSHRGE ARBISFLRS
661 MEASUREMENT OETHIRD HARMOMIC RESISTIVE CLURRENT FORSURCL
ARRESTERS
TestingProcedure
a: Make the conneetions-asper thodiagram given below (Fie18)
b- The kitshould be properly-earthed:
& Clamp On-type-LT should be-placed above the surge-monitor to piek-up-the total
leakage current.
d- Carryout-the measurements as per standard procedure-supplied by the-test kit
manufaeturer
e Netedewn the systemvoltageand ambient temperature fleng with thetest currentvalue.
£ Avoid medasurement during RioRseon,
0 Field probes for
harmonics in the system
Test
Kit
Figure- 18 Typical arrangement for THRCM Test
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EVALUATIONOFTESTRESULTS

A Zn0)-Surge-Arrester continuously-conducts-a-small leakage current (Fig. 19} The
resistive component-ofthis leakage current may inerease with-time-due-to ditferent
siresses causing ageing and finally cause arrester failure.

B. H Harmonicsare present-inthe system voliage it affects the value-of measured third
harmenic current-Compensating device provided-to beused-to-nullifthe etfect The
value ot Third Harmonic Resistvecurrent shall bedessthan 30004

SRS - -
side
Non-linear
Capacitance :'L_— & resistor

Eigure-19 Arrester equivalent circuit
6.7 CHECKS/TESTSFOROTHERAREAS/ EQUIPMENTS

6.7.1 EARTH RESISTANCE MEASUREMENT

MNormally Earth tester is used for measuring
(al Soil resistivity
(h) Earth resistance

a. Prior to the testing of soil resistivity and earth resistance the operation manual of the

testing instrument available at site may be referred for procedures to be adopted for
measurement of soil resistivity and earth resistance.
Actypical carth tester has 4 terminals. C1, P1, C2, P2 and 4 similar electrodes are driven
in the ground at equal distances and connected to the instruments in the order of C1, P1
and P2, C2. Then the handle 1s rotated or button is pressed and the reading of the
resistance is read on the scale of the instrument. If R is the resistance measured then

Specific Resistivity=2naR
Where "a'is the distance between the electrode
And R is the resistance in ohms measured on the earth tester,
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b. [n order to measure earth resistance of the electrode of the substation, it could be
connected to Cl and the value of R could be read in the scale with the rotation of the
handle of the Insulation tester, This will give the earth resistance. The value as far as
possible should be around | ohm. To improve the value, water should be spread at the
carth pit.

6.7.2 SECONDARY CURRENTINJECTIONTESTSETS

The primary test is essential when commissioning and new installation as a test the whole
protection system and will detect current transformers connected with incorrect polanty or
relays that have been set in the wrong sequence in differential system. Secondary current
injection sets are very useful for conducting these tests, The standard secondary current
injection test equipment consists of a 1/5 A current injection set, separate wave form filter
unit and a digital counter. The equipment is designed in a portable kit for on site testing of
protecting devices, circuit breakers, trip coils, motor overloads, and sumilar apparatus. The
filter unit should be used when testing saturating core type relays to ensure that the test
current bas a substantially sinusoidal waveform. The typical test setup is shown In fig. 20.
Details of the testing will be elaborated in the relay testing.

PLUGS

T gs |§l3 INSULATING TEST
P1

0 P1 T P1

~ R R

S1 INJECT
CURRENT

r 52 HERE
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Figure - 20



6.7.3 CONTACTTIGHTNESS TESTOF BAY CONTACTS:

a. Isolate the Bay from Bus—Side and line side as shown in Fig -21.

b. Ensure that all the secondary cores are connected or short if not in use.

C. Inject the Current at Point 1 (200A) from primary injection kit (w rtearth) and return
current via earth point at 2 as shownin Fig.-21.

d. Check that we are able o inject current at point | and measure the current at point 2.

g Injection of current is the indication of contact tightness.

t. Repeal the procedure for point | & 3

g, Repeat the procedure for point 1 & 4

Note: Above tests can be aborted if individual contact resistances are within salistactory
limit and physical phase checking is satisfactory.

POINT 1 POINT 2

/ e
__:L+/ l-—@——-) LINE

7 o -

POINT 4 POINT 3

Figure-21 : Primary injection test to check confact tightness of Bay/ feeders
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ANNEX URE — C

Eoﬁ: A& FERENCE om_ﬂ

Doc No. D-2-01-03-01-04

PRE-COMMISSIONING FORMATS
FOR CURRENT TRANSFORMER

1. General Details

Region:

LLOA No. : Make:

Sr. No.: Type:

R O:-

Y-

BO:-

Year of Manufacture: Rating:

R :-

YO:-

BO:- _{
Date of Receipt at site: Date of Erection:
R ©:- R O:-

Y3:- YO:-

BO:- BY:-

Date of energisation

I1. Rated Data And Duty

Corce Ratio

Class

Burden

KV¥p

Protection / Metering

Winding [

Winding II

Winding I

Winding IV

[ Winding V

KVp: Knee Point Voltage In Volts

R L ]

140 No. CF/CT/04/R-4 DATED 01/04/2013
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Doc No. D-2-071-03-01-04
e A

L.  Pre-Commissioning Checks:

I | Equipment is cleaped and free from dust / din foreign materials ete.

2 | Equipment 15 free from all visible defects on physical inspection
Check ¢ tank has been provided with double earthing {dead 1ank
CTs)

Cheek that ¢f junction box is earthed,
All nuts and bolts are tightened comect]y as per specified torgue

s

L I =

- Check tightess of terminal connector
All ftings as per out line general srrangement drawing.

[ R B e

| Leveling and alignment of structure and base frame is checked
Erection completion certificate along with list of outstanding activitics |
9 | reviewed

W | Any paint removed / seratched i transit has been touched up

11 | Check primary polarity of CTs erecied as per relevant drawing.

12 | Check hermetically sealing is intact

13 | Check the oil level and leakage through any joints | see. Terminals

14 | Check oil dran valve is properly closed and locked.
15 | il level & oil sampling
16 | N2 pressure checked (wherever applicable)

17 | Oil level on top chamber gauge glass

BDY of oil sample taken from tank bottom dram valve ( only of

% | Mirogen pressure is measured zero )

All the cable identification tags provided and all cores are provided

19 | with identification ferrules at MB.

Check secondary cable end box is properly fixed and ensure cable entry
20 | at the bottor and unused holes sealed

21 | Ensure imerpole cabling is completed and check (he continuiry.

22 | Check the ir value of secondary cable
Check external cabling from junction- box to relay ¢ control panel
23 | completed

24 | Ensure unused secondary cores, if any, has been shorted and earthed
Check star point has been formed properly and grounded at one end
23 | only

4 Cheek spark gap setting m pl terminal {(wherever provided/ possible)

permanent Pole leveling and identification markings made

27 | Check tan delia test tap is property carthed

28 | Cheek that lups used in secondary circuit are of ring vpe

29 | Check direction of primary (P17 P2) worl Bus/ line on erection
30 | Provision of bimetallic strips (cu +al) ensured wherever applicable

31 | Physically open the bellow cover and check the vil i bellow
L_:g Fnsure the proper scaling of the CT MB against moisture ingress
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Iv. Insulation Resistance Measurement

Doc No. D-2-01-03-01-04

a) [nsulation Resistance Measurement (Using 5000Volt Megger)
Make & Sl. No of testing kit

Date of last calibration of the kit
Ambient temp in * C

Remove the connected earthing to system involving ct under test and disconnect the connected

terminals of ¢t marshalling box.

PRIMARY - CORE | MQ
PRIMARY - CORE 1} M Q
PRIMARY - CORL 111 M Q
PRIMARY - CORE IV MO
PRIMARY - CORE V MQ
PRIMARY - CORE VI M Q
PRIMARY - EARTH M Q

* Permissible limit of IR value should be > 1000 M )

h} Insulation Resistance Measurement in M} (Using 500 V Megger)
Make & S1. No of testing kit

Date of last calibration of the kit
Ambient temp in° C

SECONDARY COREL - EARTH
3

SECONDARY CORE i) - EARTH MQ

SECONDARY CORE IL - EARTH MQ

SECONDARY COREIV - EARTH MQ -
SECONDARY COREV - EARTH MQ |

SECONDARY _CORE V- FARTH M |

*Permissible limit of LR value should be > 50 M £}

c)
: 4 3 i)
CORE 1 -COREN MQ
CUOHE[ - CORE I MQ
CORET -COREIV M €2
_CFIREI CORE Y MQ _l
CORET - CORE VL MQ
CORE 1l -CORF 1l MQ i
CORF 1 - CORE IV MQ 1
CORE L -CORE V MQ
CORE L - CORE ¥ MQ
CORE 11[ - CORE 1¥ MQ
CORE 1lI- CORE V MQ
| CORE I CORE V1 M 2
CORE IV - COREV MQ
CORE IV - CORE VI M 02
CORE V- CORE VI MQ

1

A o o L e s o A T A o s
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d) Check IR value between tan delta point and
carth at 1 kv in secondary box

RO Y0 HO

—

vV, Measurement Of Secondary Winding Resistance (In Ohm)

Make of testing kit
Dvate of calibration
Ambient temperature

! (0 } i)
! m |
CORE | |81 - 152 Q N
151153 0
| 151184 i
COREN | 281-252 Q
351 - 283 0 B
251 -284 L
CORE NI | 351-382 o]
351 - 383 0Q
351 354 i
COREIV_ | 4514852 Q N
451 - 483 £
451 - 454 Q
COREV | 351-582 L )
58] - §51 - _ﬂ
551 - 554 a
| COREVI | 681 - 682 Q
651 - 653 L
651 - 654 Q

VI POLARITY TEST
With 1.5 Volt conneet +vé at P and —ve a1 P2

158 [+YE) L52 {-VE]
CORE ) 1S1 (+VE) 153 {-VE) I
1B} (+VE) 154 (-VE)
281 (+VE) 282 (-VE) N
COMRE 1 251 (+VE) 283(-VE) |
251 (+VE) 154 [-VE)
381 +VE) 3821-VE)
CORE 11 IST(+VE) IFH-VE)
351 (vWE) I54{-VE}
b 48| [1-1.;i-:1 452(-VE)
CORE 1V 451 [+VE) 453(-VE}
451 (+VE] AR41-VEY
P A G A e T R o e A A P Y Sty b e e ]
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(IR el ]
] WAl :
FETATE i i
209 i
CORE 1il
(351 - 352) padii
80 %
0%
CORE 1V
(48) - 452) it
86 %
200%
CORE V =
(581 - 582) b
80 %
0%
CORE VI X
(651 - 652) i
80 %
20 %
CORE 1
(181 -15%) el
80 %
20 %
CORE 1I -
(2S1 - 283) ke
80 %
20 %
CORE 11l .
(351 - 353) sl L
80 %
20 %
CORE IV
(451 - 483) 0% ]
0%
-
20%
CORE V
40
(551 - 587 0%
80 %
20 %
CORE VI | .
(681 - 653) il
80 %
20 %
CORE |
{181 - 154) i
RO %
20 %
CORE i
o7
(281 - 284) gkl
80 %
20 %
CORE 111
(351 - 384) A% i
80 %
20%
CORE IV [ T
(481 -454) 2
80 %

i g e e e b
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L]
581 (+VE) S52-VE)
COREV i 581 (+VE) F53-VE)
351 1+VE) S84(-VE)
CORE VI 651 (+VE) AS20-VE)
651 (+VE) bE3-VE]
651 (+VE) A54-VE] ]

VIL.  Tan Delta And Capacitance Measurement

Make of testing kit

Date of calihration

Ambient temperature

Capacitance

2kV

|_|u kv

Tan Delta

kY

10 kY

|

Permissible Limits Tan & 0.005 (max.) and Raie of rise in Tan Delta 0001 per vear (max)
Deviation of Capacitance value from factory vilue should be within + 5% of the rated value

Factory Test Report Ref. No:

VIII. Current Ratio Test
Make of testing kit

Date of calibration

Primary Injection through Primary Injection Kit at Primary Terminal P| - P2
Measure the current on the seccondary Terminals

R Phase-
pimands Second Th % Of
Currcat .:?““ g i IN”:; Arrunl Hatio l"" 4
ACTUAL TR cal Rat rror
208
CORE §
{151 - 152} 40 %
KO %
e[| B2
CORE 1l
(281 - 252) 0%
| 80

A

ARy

144 Mo CF/CT/D4/ B-4 DATED 01/04/2013
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e e R R R T = T 1o T'r‘: T r
Primary Current . Secondary  Theoret-
%  ACIUAL  Current  ical Ratio
20 %
CORE WV n
(551 - 554) e
80 %
20 %
CORE VI o
(651 - 654) il
RO %
Y Phase _
20 %
CORE | B
(151 - 152) BO5
80 %
20 %
CORE 11
(281 - 282) ik
80 %
20 %
CORE 11l o
(351 - 352) i
8O %
20 %
CORE IV
(451 - 452) Xt |
80 %
20 %
CORE Vv
(581 - 582) ik
B0 U
20%
CORE Vi P
(651 - 652) i
80 % J
20 %
CORE | .
(1S1 - 1S3} o i
8O %
20%
CORE 11 o
{251 - 253) ki
BO "
20%
CORE 111 a
(351 - 383) 0%
80 %
20%
CORE 1V -
(451 - 4583) a0
80
20 %
CORE V >
(551 - 583) A
80 %
20%
CORE VI .
(681 - 653) i
80 %
i e e s e L P A P T P P PR PR TP I TI T A e 2
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ORI
Primary Current Secondery Theoret-
- : - ' Y, Actonl Ratio
) ACTUAL Current ical Ratio
201
CORE |
LIST - 154) 0%
0 %
0%
CORE 11 :
{251 - 254) Diuklen = T
HO
0 %
CORE 1
(351 - 154) 6%
40 %
T 20%
CORE 1V
(4] - 454) 9%
80 %
04,
CORE V
(581 - 384 RH
B %
0,
CORE VI o
(651 - 654) gl
0%
B Phase
0%
CORE | .
(151 - 152y | %
0%
0%
CORE 1l
(281 - 252) i
80 %
%,
CORE 111
(381 - 382) %
80 %
0%
CORE IV
(451 - 452} 0%
B0
298,
CORE v ;-
(351 - 882) B |
800 %
0%
CORE VI .
1651 - 52) B0
1%
0%
CORE 1 : —
{181 - 153) sl
50 %
3094
CORE 1[I
(281283 B
50 %

e e e A e e P e e oY T e B R e e R P P AP A i
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R R L P TR R e e SHHER R

Primary Current " Secondary ”-['.'heqrel— _' Actu.al = | -3.5 or
) T+ 0 SN s ical Ratio Error
20
CORE 111 =
(351 - 383) Saiiib
80 %
20 %
CORE 1V
(4S1 - 453) bl
81} %
20 %
CORE V
(551 - 583) Gt
80 %
20 %
CORE VI
(651 - 6S3) ikl
B0 %
20 %
CORE | 5
(81-184 | W
80 %
20 %
CORE 11
(251 - 254) i
80 "
20 %
CORE 11 A
(3S1 - 384) e
KO %%
20 %
CORE IV
(45 - 454) 48 %
50 %
20 %
CORE V
(551 - 554) 40 %
80 %
0%
CORE VI .
(631 - 634) 0%
80 %

Note: Primary current to be ijected as per given % or 1500 Amps whichever is maximum

IX. Magnetising Curves Performance

Knee Point Voltage (KVp)=................ -.Valt
R - Phase
Volinge Current Measurement s
To Be -'*-F'F““I ;'L.lclltll.l Cﬂﬂ:ﬂ -1 (.'D_H‘E 2 i CU‘H:IZ— m Eﬂ'llf}. -1V
Value | 151152 251282 481-452 551882

0.25 x KVp mA
0.50x KVp mA
0.75x KVp mA
1.00 x KVp mA
L10x KVp — mA

e e T o W e A P oy
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MBS

Y - Phase

. L] H )
0.25 x KWVp mA
050 x KVp mA ['
0.75 x KVp mA |
1.00 x KVp mA
LI10xKVp i

B - Phase

R

0.25 x KVp mA
0.50 % KVp mA
0.75 x KVp S
IO0 % KW mA,
1,10 x KVp mA

X, Contact Resistance Measurement
Make of testing kit

Date of calibration

Contact Resistance

Across Terminal P p Ll
J_ Across Terminal P2 TR

The value of Contact Resistance should not be more than 10 Micro - ohms per Joint / Connecior

X1.  Dissolve Gas Analysis

Duration HI CH4 CXH4 C2H6 C2ZH2Z CO CO2 O2 N2 TCG

After one month
of charging
Before completion

of ope year of charging I

XII.  SF6 Gas and Density Monitor Test
In Case of SF6 gas filled CT

Set Value Measured

1’ \.‘

Luosgs of 3F6 Alarm
SF6 lockout! mip

AT e - S, A R e A o P P PP T PR AT P AT,
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a)

Measurement of dew point of s[6 gas

R Phase

Y Phase
B Phase

XII1L

Shock Indicator impact values (in G)

R Phase
Y Phase

|

B Phase

]

Note : Shock recorder value 1o be filled in case digital recorder or in casc of mechanical indicator type shock
recorder OK/Not OK (o be mentioned.

XIV. Check of SF6 gas purity

R Phase

Y Phase

B Phase

XV. Final Documentation Review

1.

iii.

Final documents of Pre- Commissioning checks reviewed and approved

Document regarding spares equipment, O& M manuals etc available at site

for O&M purpose

After modification, if any, “As built Drawings” are available at site

Signature:

Name:

Designation:

Organization:
(Supplier
Representative)
(Wherever
Applicable)

Signature:
Nam:
Designation:

(Erection Ageney)

TEEE

No., CHICT/D1/R-4 DATED01/04/2013

Signature:
Name:
Designation:

(POWERGRID Site
LCy

Signature:

Name:

Designation:
(POWERGRID
Commissioning. Tean)

Members:
l.

eSS ]

Transformer

]



Doe No. R-2-071-0a-01-04

PRE-COMMISSIONING FORMATS
FOR CAPACITIVE VOLTAGE TRANSFORMER

l. General Details

Region: Sub-Station:
Feader name LOA No. :
Maloe: Type:
Sr. No.: Primary Voltage rating
R ;-
Yk
Bid:-
Secondary Voltage rating: Secondary Voltage Burden:
Winding-I Winding-1
Winding-11 Winding-11
Winding 111 i Winding 111
Voltage Class: Purpose of
Winding-1 Winding-1
Winding-11 Winding-11
Lm i Winding 111
Rating: Feeder name:
Year of Manufacture: Drate of Recelpt at site:
R ;- R ;-
Y- Y-
Bi3:- B3:-
Date of Erection: Date of energisation
R {3:-
Y-
B -

1. Pre-Commissioning Checks:

| Equipment is cleaned and free from dust / dint foreign. materials et
2 Equipment is free [rom all visible defects on physical ingpection
3 | Check CVT tank has been provided with double earthing
Check that CVT marshalling box is earthed comectly as per specified
4 lorgque
3 All nuts and bolts are tightened 1
L&) Check tightness of terminal connector 1.
i All fittings as_per vuthne pencral arrmngement drawing.
§ | Labeling and dentification marking s carried ow
9 Leveling and alignment of structure and base frame is checked [
P P e N R
Capacitive Voltage Transtormer No CF/CVT/0G/A-4 DATED 01/04/2013 151
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ilest.‘ﬂptini:'

Erection completion certificate along with list of outstanding activitics
10 | reviewed

11 | Any painl removed/ scratched in transit has been touched up
Sl. No of AV capacitor identical to the sl.no mentioned on rating &
12| dig. Plate

13 | Ensure brass vent plug between stacks of CVT's is removed

14 | Check the oil level and leakage through any joints/ sec. Terminals

15 | Check oil drain valve is properly closed and locked.

16 | Oil level on tank gauge glass

17 | BDV of il sample taken from tank bottom drain valve

Check sccondary cable end box 1s properly fixed and ensure cable entry
18 | at the botton.

Ensure HF terminal of unused phases has been earthed and no load
19 | on HF terminal bushing

Check rating / healthiness of fuses at CVT marshaling.b and CVT
20 | terminal box.

21 | Check that the newtral pomt is earthed

22 | Ensure interpule cabling is completed and chieck the continuity.
Check the IR value of secondary cable ( > 50 m ohms for control
23 | cables)

24 | Check external cabling from m.bto relay /control panel completed
All the cable identification tags provided and all cores are provided
25 | with identification ferrules at m.b.

26 | Check all the fuse/ MCB

1II.  Continuity Of Winding
(After removing Earth Link 1,2 & 3)

1. Between terrmunals la- In

11. Between terminals 2a- In

ii. Between terminals 3a - In

IV. Insulation Resistance Measurement

USING A MEGGER OF 5KV/ 10KV

|

Primary - secondary core | M
Primary - secondary core 2 Mi
Primary - secondary core 3 Mil
Primary - earth 0 M

Permissible Limit should be MIN 1000 MQ

PSR RRT Ry SRLLY

R e

152 No.: CF/CVT/05/R-4 DATED01/04/2013 Capacitive Vollage Transformer
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TN
V. Secondary Winding Resistance
RO
e o
BO

Factory test report ref. No —

V1. INSULATION RESISTANCE MEASUREMENT
Lsing A Megger OFf 300 Vot

(]
Secondary core | - earth MO
Sccondary core 2 - ¢anh ML
Secondary core 3 - carth ML
Core | -core 2 ML
Core | - core 3 ME2
Core 2 - core 3 MLl

Permissible Limit should be MIN 50 ML}

VII.  VOLTAGE RATIO TEST

'y [] £ (] i

la—ln

Za—2n
Ja—3in

la—1n

2a—2n

Ja-3n

la—1n
2a—2n

3a-3n

Permissible Limit should be min £ 5 % for protection cores and + 0.5 % for metering cores

Note:-
a) Apply voltage of the order of 10 kV across line capacitor ( top flange ) to earth link
b) Ensure all earth links connected

VIII.
i. All terminal blocks closed in the secondary after all testing m
PP A R R P B! o A 5 R P PR B e e A AR e e R P A R R S R A TR
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1. Phasing ( phase relationship ) of CVT by measuring voltage between R-phase, Y-phase and
B-phase at incoming terminal in control cubicle, for one circuit of the checked CVT and
output terninals R-phase, Y phase and B-ph of a reference circuit (existing CVT) with

known phasing

1X. TAN 6 AND CAPACITANCE

Make of testing kit

Reference Measured Value
Circuit RO . v_ﬂ i BD) 3
Yo
BO

MEASUREMENT

Date of calibration
Ambient temperature

Capacitance

TOP

MIDDLE |

MIDDLE 2

MIDDLE 3

BOTTOM

TOTAL

TAN O

TOP

MIDDLE 1

MIDDLE 2

MIDDLE 3

BOTTOM

TOTAL

Permissible Limits Tan & 0.005 (max.)
Deviation of Capacitance value from factory value should be within £ 5% of the rated value
For bottom stack, the measured values shall be considered as base value and may not match factory test

results.

Factory Test Report Ref. No:

154
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. Final Documentation Review

. Fmal decuments of Pre- Commissioning checks reviewed and approved

1. Document regarding spares equipment, O&M manuals cte available at si

Doc No. D-2-071-03-01-04

for O&M purpose

ii. After modification, if any, *As built Drawings™ are available at sie
Signature: Signature: Signature:
Name: MName: Mame:
Designation: Designation: Designation:
Organization: [Erection Agency] [POWERGRID Site
(Supplier 1/C)
Representative)
(Wherever

Applicable)

i

Signature:

Name:

Designation:
(POWERGRID
Commissioning Team)
Members:

1.

2
3
4

e e e B e e e W e W P P P A P vy

No CRCVTOS/R-4 DATED O01/04/2013 158
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DeTAILED TEC UNIcAL RE QUIREMENT
of HA6S KV CURRENT TRANSFORM‘ER/

MODEL TECHNICAL SPECIFICATION
SECTION-SWITCHGEAR-INST
(INSTRUMENT TRANSFORMERS)

(REV. NO. 11)

Technical Specification, Section: Switchgear-INST
C/ENGG/SPEC/SWGR/RI11, JAN 2017 Page 1 of 34



Following are the major changes made in the Technical specification, Section-
Switchgear-INST, Rev. 11:

Clause No. | Major Modification ==
5 New IEC-61869 referred. IEC-60044 is superseded by IEC-61869
2. 245kV and above rating CT are acceptable with Polymer Insulator |
3, | Cantilever strength for 72.5kV Instrument Transformer specified
4 Live Tank CT shall be preferably of Bar primary design with S8
Bellow
5. Type test & Special test requirements mentioned in line with 1EC-
61869
. DGA sampling after commissioning elaborated
| 7 Requirement of Oil sampling device added _
5. Defect liability clauvse added for actions required in case of defects !
observed during warrantee period -
9. Protection class of CT mentioned as “PX class” in line with TEC- |

61569

Note: The above is the list of major changes with respect to previous revision (Rev. 10).
However, the bidders are advised to read the entire section/chapter for other changes and
quote accordingly.

Technical Specification. Section: Switchgear-INST
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INSTRUMENT TRANSFORMERS
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Technical Specification, Section: Switchgear-INST
C/ENGG/SPEC/SWGR/R11, JAN 2017 Page 3 of 34



NOTE ! c_ou'rp,kc‘ruﬂ.” REFERS To SuecesIFuL BIDDER.

1.0

SECTION-SWITCHGEAR-INST
INSTRUMENT TRANSFORMERS
GENERAL:

The instrument transformers and accessories shall conform 1o the latest
version of the standards specified below except to the extent explicitly
modified in this specification and shall be in accordance with the
requirements in Section-

Current Transformers (CT): 1EC: 6/869-1 & 61869-2 or I5: 2705 Part-1 to 4

Capacitive Voltage Transformers (CVT): IEC: 61869-1, 61869-5 & [EC-
OUO35R or IS-3156 Part-1 io 4

Inductive Voltage Transformers (IVT): [EC: 61869-1 & 61869-3 or I5-3156
Part-1 to 3

The instrument transformers shall be designed for use in geographic and
meteorological conditions as given in Section- and Section-

g

CONSTRUCTION FEATURES:

The features and constructional details of instrument transformers shall be in
accordance with requirements stipulated hereunder:

a)  Instrument transformers of 800kV/420kV/245kV/145kV/72.5 kV class,
shall be oil filled/SF, gas filled, suitable for outdoor service and upright
mounting on_steel structures. 245kV, 420kV and S00kV CT shall be
with polvmer insulator.

b)  Bushings/Insulators shall conform to requirements stipulated in
Section- . The bushing/insulator for CT shall be one piece without
any metallic flange joint.

c)  Oil filling and drain plugs, oil sight glass shall be provided for CT &
IVT. Oil sight glass shall be provided for electromagnetic unit of CVT.
The Instrument transformer shall have cantilever strength of not less
than 500 kg, 500 kg, 350 kg, 350 kg and 250 kg respectively for
SOOKV, 420KV, 245KV, 145kV and 72.5kV Instrument Transformers.
For CVT/IVT with polvmer housing, the cantilever strength shall not be
less than 150kg. il filling and drain plugs are not required for SFq gas
filled CTAVT

d)  Instruments transformers shall be hermetically sealed units. The details
of the arrangements made for the sealing of instrument transformers
shall be furnish during detailed engineering.

Technical Specification, Section: Switchgear-INST
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e) Polarity marks shall indelibly be marked on each instrument
transformer and at the lead terminals at the associated terminal block.

# )  SFe gas fitled CT/IVT shall be provided with a suitable SFe gas density
monitoring device, with NO/NC contacts to facilitate the remote
annunciation and tripping in case of SFs gas leakage. Provisions shall
be made for online gas filling. Suitable rupture disc shall be provided to
prevent explosion.

g)  The instrument transformers shall be complete with its terminal box
and a common marshalling box for a set of 3 instrument transformers.

hy  The external surface of instrument transformer, if made of steel, shall
be hot dip galvanized or painted as per Section- .. External surface
of aluminum can have natural finish. L

i) The impregnation details alongwith tests/checks to ensure successful
completion of impregnation cycle shall be furnished for approval.

2.2 Terminal box/Marshalling Box:

Terminal box/Marshalling Box shall conform to the requirements of Section- TiI

23 Insulating Oil/Gas:

a) Insulating oil to be used for instrument transformers shall be of EHV
grade and shall conform to 1S-335/1EC-60296 (required for first
filling). Non-PCB based synthetic insulating oil conforming to 1EC
60867 shall be used in the capacitor units of CVT.

b)  The SFs gas shall comply with IEC-60376, 60376A, 60376B & TEC-
60480 and shall be suitable in all respects for use in the switchgear
under operating conditions.

24 Name Plate:

Name plate shall conform to the requirements of IEC incorporating the year
of manufacture. The rated current & extended current rating in case of
current transformers and rated voltage, voltage factor & intermediate
voltage in case of voltage transformers shall be clearly indicated on the name
plate.

3.0 CURRENT TRANSFORMERS:

a) Current transformers shall have single primary either ring type or hair
pin type and suitably designed for bringing out the secondary terminals

Technical Specification, Section: Switchgear-INST
C/ENGG/SPEC/SWGR/RI [, JAN 2017 Page 5 of 34



b)

<)

d)

el

f)

gl

in a weather proof (IP-55) terminal box at the bottom. PF (Tamn delta)
terminal for measurement of tan delta and capacitance of the unit shall
be provided. These secondary terminals shall be terminated to stud
tvpe non disconnecting terminal blocks inside the terminal box.

In case of inverted type (Live Tank) current transformers, the
manufacturer shall meet following additional requirements:

(i) The primary conductor shall preferably be of bar type
meeting the desired characteristics.

{ii) The secondaries shall be totally encased in metallic shielding
providing a uniform equipotential surface for even electric field
distribution.

{ii) The lowest part of the insulation assembly i.e. insulation at neck
shall be properly secured to avoid any risk of damage due to
transportation stresses.

(iii) The upper part of insulation assembly resting on primary bar shall
be properly secured to avoid any damage during transportation
due to relative movement between insulation assembly & top
dome.

(iv) Bellows made of stainless steel shall be used at the top for
hermetic sealing of CT.

(v) Bidder/Manufacturer shall recommend whether any special
storage facility is required for spare CT.

Different ratios specified shall be achieved by secondary taps only and
primary reconnection shall not be accepted.

Core lamination shall be of cold rolled grain oriented silicon steel or
other equivalent alloys. u metal or nano-crystalline core can also be
used for metering cores.

The expansion chamber at the top of the porcelain insulators should be
suitable for expansion of oil.

Facilities shall be provided at terminal blocks in the marshalling box for
star delta formation, short circuiting and grounding of CT secondary
terminals.

Current Transformer’'s guaranteed burdens and accuracy class are to be
intended as simultaneous for all cores.

The rated extended currents for 800KV and 420kV class Current
transformers shall be as given below:

Technical Specification. Section: Switchgear-INST
C/ENGG/SPEC/SWGR/R L, JAN 2017 Page 6 of 34



. 800kV, 3000A | 400kV, 3000A
Tap Ratio
Rated extended currents in % of rated current
500/1 200 | 200
1000/1 | L
2000/1 180 180
3000/1 120 (200 for 15 min) 120

h)  The secondary winding shall be rated for 2A continuously.

Further, the intermediate tapping at 3000-2000 of metering core of
3000 A rated 400kV and 800kV CTs shall be suitable for using as
[000/1 ratio also. The Auxiliary reactor, if used, as referred at wiring
diagram No.0000-000-T-E-L-028 shall be suitable for connecting to the
selected taps. The requirements of 3000A CTs are given at TABLE il-
A,

For 245/145/72.5kV class CTs, the rated extended primary current shall
be 120% {or 150% if applicable) on all cores of the CTs.

hYy  For 800/420/245/145/72.5kV Current Transformer, characteristics shall
be such as to provide satisfactory performance of burdens ranging from
25% to 100% of rated burden over a range of 5% to 120% (or specified
rated extended current whichever is higher) of rated current in case of
metering CTs and up to the accuracy limit factor/knee point voltage in
case of relaying CTs.

1) The current transformer shall be suitable for horizontal transportation.
It shall be ensured that the CT is able to withstand all the stresses
imposed on it while transporting and there shall be no damage in transit.
The Contractor shall submit the details of packing and transportation
design to the Employer for review.

D For 800kV CTs, the instrument security factor at all ratios shall be less
than ten (10) for metering core. For 420/245/145/72.5kV CTs, the
instrument security factor at all ratios shall be less than five (5) for
metering core. 1f any auxiliary CTs/reactor are used in the current
transformers then all parameters specified shall have to be met treating
auxiliary CTs as an integral part of the current transformer, The
auxiliary CTs/reactor shall preferably be inbuilt construction of the
CTs. In case these are to be mounted separately these shall be mounted
in the central marshalling box suitably wired upto the terminal blocks.

k)  The wiring diagram plate for the interconnections of the three single
phase CTs shall be provided inside the marshalling box. A typical

Technical Specification, Section: Switchgear-INST
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4.0

wiring diagram no. 0000-000-T-E-L-028 (Sh.1 & 2) is enclosed
herewith at Annexure-111 of this specification.

1) The Curremt Transformers should be suitable for mounting on lattice
structure (for 800 kV) or pipe structure (for 420 kV and below) 1o be

provided by the Contractor in accordance with stipulations of Section-T /T

/Section-Structures.

m) The CT shall be designed so as to achieve the minimum risks of
explosion in service. Bidder/Manufacturer shall bring out in his offer.
the measures taken to achieve this.

n)  800/420/245/145kV Current Transtormers shall be suitable for high
speed auto reclosing.

VOLTAGE TRANSFORMERS:

a)  B00/420/245/145kV Voltage Transformers shall be capacitor voltage
divider type with electromagnetic units and shall be suitable for carrier
coupling.

b)  Voltage transformers secondaries shall be protected by HRC cartridge
type fuses or MCBs for all the windings. In addition, fuses/™MCRBs shall
be provided for the protection and metering windings for fuse monitor-
ing scheme. The secondary terminals of the V'Ts shall be terminated to
the stud type non-disconnecting terminal blocks in the individual phase
secondary boxes via the fuse/MCBs.

¢)  CVTs shall be suitable for high frequency (HF) coupling required for
power line carrier communication. Carrier signal must be prevented
from flowing into potential transformer (EMU) circuit by means of a
RF choke/reactor suitable for effectively blocking the carrier signals
over the entire carrier frequency range i.e. 40 to 500 KHz. H.F.
terminal of the CVT shall be brought out through a suitable bushing and
shall be easily accessible for connection to the coupling filters of the
carrier communication equipment, when utilized. Further, earthing link
with fastener to be provided for HF terminal.

d) The electromagnetic unit comprising compensating reactor,
intermediate transformer and protective and damping devices should
have separate terminal box with all the secondary terminals brought out.

e}  The damping device, which should be permanently connected to one of
the secondary windings. should be capable of suppressing the
ferroresonance oscillations.

fy  The accuracy of 0.2 on secondary HI for all CVTs/IVTs should be
maintained through out the entire burden range upto 50 VA on all the
windings without any adjustments during operation.

Technical Specification, Section: Switchgear-INST
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6.0
6.1

6.2

g)  The Voltage Transformers shall be suitable for mounting on lattice
structure (for 800kV) or Pipe structure (for 420kV and below) to be
provided by the Contractor in accordance with stipulations of
Section-Project/Section-Structures.

h) It should be ensured that access to secondary terminals i1s without any
danger of access to high voltage circuit.

i) A protective surge arrester shall be provided, if required. to prevent
breakdown of insulation by incoming surges and to limit abnormal rise
of terminal voltage of shunt capacitor/primary winding, tuning
reactor/RF choke etc. due to short circuit in transformer secondaries.
Alternate arrangement shall also be acceptable.

1) The wiring diagram for the interconnection of the three single phase
CVTs/IVTs shall be provided inside the marshalling box in such a
manner that it does not deteriorate with time. Wiring diagram no.:
0000-000-T-E-L.-029 enclosed herewith at Annexure-IV of this
specification shall be followed.

TERMINAL CONNECTORS: ( NoT 1§ ScoPE oF 3u??1_\f)

The terminal connectors shall meet the requirements as given in Section-GTR
and techunical parameters for the respective equipment as per Annexure-
I and Annexure-II of this specification.

TESTS: iy

In accordance with the requirements in Section~  , Current Transformer
and Voltage Transformer should have been type tested and shall be subjected
to routing tests in accordance with relevant IEC.

The test reports of type tests, as applicable, as per IFEC-61869-2 for CT,
IEC-61869-5/IEC-60358 for CVT, and IEC-61869-3 for IVT and
following additional tests shall be submitted for the Employer’s review. The
type tests for which the procedure is under consideration as per
abovesaid IEC is not required to be considered.
a)  Current Transformers (CT): -—
\
i) Corona test as per Annexure-A of Section- for 420kV and
above voltage rating.

ii) RIV test as per IEC-61869 or as per Annexure-A of Section-"{jj_

. for 145kV and above voltage rating. However, RIV level
shall be as specified at Annexure-1I of this specification.

Technical Specification, Section: Switchgear-INST
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ar

i1} Seismic withstand test as per Annexure-B of Section- or [EC-
62271-2 (with Seismic acceleration requirement as per
Annexure-1 of this specification/Section- ) for 145KV and
above voltage rating. /MM

iv) Thermal stability test, i.e. application of rated voltage and rated
extended thermal current simultaneously by synthetic test circuit
for 145KV and above voltage rating (not applicable for SF; lilled
£

v) Thermal co-efficient test i.e. measurement of tan-delta as a function

of temperature (at ambient and between 809C & 90°C) and voltage
(at 0.3, 0.7. 1.0 and 1.1 Um/v3) for 145kV and above voltage
rating (not applicable for SF, filled CT).

vi) Multiple chopped impulse test (not applicable for SF; filled CT)
with the application of 600 chopped impulses for 145kV and
above valtage rating.

vii) Transmitted over voltage test for 145KV and above voltage
rating

viii) Mechanical test (with minimum Cantilever load as per clause
no. 2.1.c) for 145kV and above voltage rating

ix) Internal Arc fault test for 145kV and above voltage rating (not
applicable for CT with Polymer Insulator)

x) Enclosure tightness test at low & high temperature for SFg
filled CT of 145kV and above voltage rafing

xi} Gas dew point test for SF; filled CT

xii) Corrosion test for 145kV and above voltage rating

b}  Capacitive Voltage Transformers (CVT):

i)  High frequency capacitance and equivalent series resistance
measurement (as per [EC-60358)

i)  Seismic withstand test {as per Annexure-B of Section- ) ar
TEC-62271-2 (with Seismic acceleration requirement as per
Annexure-Il of this specification/Section- ) for 145KV
and above voltage class. I/W

ili)  Stray capacitance and stray conductance measurement of the low
voltage terminal (as per IEC-60358)

Technical Specification, Section: Switchgear-INST
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AL
iv) Corona test as per Annexure-A of Section- for 420kV and
above voltage rating.

v) RIV test as per IEC-61869 or as per Annexure-A of Section- Tl
* . for 145kV and above voltage rating, However, R1V level
shall be as specified at Annexure-1l of this specification.

vi) Transmitted over voltage test for 145kV and above voltage
rating

vii) Mechanical test (with minimum Cantilever load as per clause
no. 2.1.¢) for 72.5kV and above voltage rating

viii) Determination of Temperature coefficient for 145kV and
above voltage rating

ix) Tightness design test of capacitor units for 145kV and above
voltage rating

x)  Corrosion test for 145kV and above voltage rating

¢) Inductive Voltage Transformers (IVT): M
)~ Seismic withstand test (as per Annexure-B of Section- ) or
IEC-62271-2 (with Seismic acceleration requirement as per
Annexure-II of this specification/Section-. ) for 145kV
and above voltage rating. /W
i)  Corona test as per Annexure-A of Section- . for 420kV and

above voltage rating.

ii) RIV test as per IEC-61869 or as per Annexure-A of Section-T[[
"~ for 145kV and above voltage rating. However, RIV level
shall be as specified at Annexure-II of this specification.

iii) Multiple chopped impulse test with application of 600 chopped
impulses for 145kV and above voltage rating (not applicable for
SFs filled CT).

iv) Transmitted over voltage test for 145kV and above voltage
rating

v) Mechanical test (with minimum Cantilever load as per clause
no. 2.1.c) for 72.5kV and above voltage rating

vi) Enclosure tightness test at low & high temperature for SF,
filled CT of 145kV and ahove voltage rating

vii) Gas dew point test for SF; filled CT

Technical Specification, Section: Switchgear-INST
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6.3

7.0

8.0

9.0

9.1

viil} Corrosion test for 145kV and above voltage rating

ix) Measurement of Capacitance and Dielectric dissipation factor
for 145kV and above voltage rating

The current and voltage transformer shall be subjected to the following
routine tests in addition to routine tests as per relevant |EC-

a)  CURRENT TRANSFORMERS:
ROUTINE TESTS:

For Oil filled CT:

i) Measurement of Capacitance.
1) Ol leakage test.
i) Measurement of tan delta at 0.3 0.7, | .0 and 1.1 Um/v3.

For SF filled CT:

1) Dew point measurement
i) SF, alarm/ lockout check.

iii)  SF, gas leakage test: Gas leakage rate shall be maintained
within 0.2% per annum.

b) VOLTAGE TRANSFORMERS:
Routine tests on CVEAVT shall be done in fine with [EC-61869-3/61869-35,

MANDATORY SPARES:

Bidder shall include in his proposal mandatory spares as mentioned in the
Bidding Documents.

MAJOR TECHNICAL PARAMETERS:

Major technical parameters for BOOKV/420kV/245KV/145kV/72.5kV
Instrument Transformers are enclosed at Annexure-1 and Annexure-I1
to this specification,

PRE-COMMISSIONING TESTS

An indicative list of tests is given below. Contractor shall perform any
additional test based on specialties of the items as per the |It.1d

Q.P./Instructions of the equipment Supplier or Employer without any extra

cost Lo the lmplmrtr The Contractor shall arrange all instruments

Technical Specification, Section: Switchgear-INST
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required for conducting these tests alongwith calibration certificates at
his own cost.

.92 Current Transformers

{a) Insulation Resistance Test for primary and secondary

(b) Polarity test

(c) Ratio identification test - checking of all ratios on all cores by primary
injection of current

(d) Dielectric test of oil (wherever applicable)

(e) Magnetizing characteristics test

(f)  Tan delta and capacitance measurement

(g) Secondary winding resistance measurement

(h) Contact resistance measurement {(wherever possible/accessible)

(iy  Test for SFg (for SFg filled CTs) — Dew point measurement, SFq alarm/
lockout check

() DGA testof oil

Dissolved Gas Analysis (DGA) shall be carried out twice within the first
year of service, first within the first month of commissioning/charging
and second between six months to one year from the date of
commissioning/charging.

CTs/IVTs must have adequate provision for taking oil samples from the
bottom of the CT/IVT without exposure to atmosphere. Manufacturer shall
recommend the frequency at which oil samples should be taken and norms
for various gases in oil after being in operation for different durations.
Bidder/Manufacturer should also indicate the total quantity of oil which can
be withdrawn from CT for gas analysis before refilling or further treatment of
CT becomes necessary.

( Bidder shall supply 2 nos. oil sampling device for every 20 nos. oil filled
CT supplied with a minimum of 2 nos. oil sampling device for each

substation.
93 Inductive Voltage Transformers/Capacitive Voltage Transformers
{a) Insulation Resistance test for primary {if applicable) and secondary
winding
{b) Polarity test
(c) Ratio test
(d) Dielectric test of oil {wherever applicable)
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{e) Tan delta and capacitance measurement of individual capacitor stacks
() Secondary winding resistance measurement

For pre-commissioning procedures and formats for Current Transformers,
DoeNo.: CF/ICT/04/R-4 dtd-01.04.2013 and for Voltage Transformers,
CF/CVT/O5/R-4 did-01.04.2011 under POWERGRID document no. D-2-01-
(03-01-04 will be the reference document. This document will be available
al respective sites and shall be referred by the contractor.

10.0 Defect Liability

The actions required to be taken by contractor in case of defects observed in
CT/CVT of ratings 145kV & above during the warranty period (defect liability
peried) shall be as per enclosed Annexure-V of this specification. Further, the
replaced/repaired/refurbished equipment (or part of equipment) shall have
Two (2) years warranty without prejudice to contractual warranty period
{defect liability period).

Technical Specification, Section: Switchgear-INST
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TABLE - 1A
REQUIREMENTS OF 800 KV CAPACITIVE VOLTAGE TRANSFORMER

S.No. PARTICULAR
L. Rated primary voitage (kV rms) 800
2. Type Single phase Capacitor VT
3. No. of secondaries 3
4. Rated voltage factor 1.2 continuous
1.5 - 30 seconds
5. Phase angle error + 10 minutes (For metering
core)
6. Capacitance (pf) 4400/8800* (+10% /- 5%)
7. Core details Core-1  Core-2 Core-3
a) Voltage Ratio 765/0.11 765/0.11 765/0.11
V3 V3 V3V V33
b) Application Protec-  Protec-  Meter-
tion tion ing
¢) Accuracy 0.5&3P 0.5&3P 0.2
d) Min. Output burden (VA) 50 50 50

* Capacitance value shall be as specified in BPS.
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TABLE - 1B
REQUIREMENTS OF 420 KV VOLTAGE TRANSFORMER

8.No. PARTICULAR

I Rated primary voltage (kV rms) 420

e

Type Single phase Electromagnetic
or Capacitor VT

3 No. of secondaries i
4, Rated voltage factor 1.2 continuous

1.5 - 30 seconds

5. Phase angle error + 10 minutes (For metering
core)
6. Capacitance (pf) {for CVT) 4400/8800% (+10%: / - 5%)
7. Core details Core-1 Core-2 Core-3
a) Voltage Katio 400/0,11  400/0.11 400/0.11
ViVl N3Nl V33
b) Application Protec-  Protec- Meter-
tion tion ing
¢} Accuracy 0.5&3P 05&3P 0.2
d} Min. Output burden (VA) 50 5 50

* Capacitance value shall be as specified in BPS.
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TABLE - IC
REQUIREMENTS OF 245 KV VOLTAGE TRANSFORMER

S No. PARTICULAR
L. Rated primary voltage (kV rms) 245
2. Type Single phase Electromagnetic
or Capacitor VT
3. No. of secondaries 3 cores
4, Rated voltage factor .2 continuous
1.5 - 30 seconds
3. Phase angle error + 10 minutes (For metering
core)
6. Capacitance (pf) (for CVT) 4400/8800% (+10% / - 5%)
7. Core details Core-1  Core-2 Core-3
a) Voltage Ratio 220/0.11  220/0.11 220/0.11
V33 N3 N3 V33
b) Application Protec-  Protec-  Meter-
tion tion ing
¢) Accuracy 3P 3p 0.2
d) Min. Output burden (VA) 50 50 50

* Capacitance value shall be as specified in BPS.
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TABLE - ID
REQUIREMENTS OF 145 KV VOLTAGE TRANSFORMER

S.No. PARTICULAR

Rated primary voltage (kV rms) 145
2: I'vpe Single phase Electromagnetic
or Capacitor VT
3 No. of secondaries 3 cores
4. Rated voltage factor 1.2 continuous
[.5 - 30 seconds
5 Phase angle error + 10 minutes (For metering
core)
6. Capacitance (pf) (for CVT) 3300 (+ 10% / -3%)
7 Core details Core-1  Core-2 Core-3
a) Voltage Ratio 132/0.11  132/0.11 132/0.11
V33 V33 W33
b) Application Protec- Protec-  Meter-
tion tion ing
¢} Accuracy P ap 0.2
d) Min. Qutput burden (VA) 50 50 50
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TABLE - 1E
REQUIREMENTS OF 72.5 KV VOLTAGE TRANSFORMER

S.No. PARTICULAR
Rated primary voltage (kV rms) 72.5
Type Single phase Electro-magnetic
or Capacitive VT
No. of secondaries 2 cores
Rated Voltage Factor [.2 continucus

1.5 —30 seconds

Phase angle error + 20 minutes (For metering
core)
Core details Care-1 Core-2
a) Voltage ratio For 66 kV feeder ap\rlication
66/N3 /0113 66/33 /0.11/V3

For tertiary loading (of ICT)
application
33/4V3 701183 3343 /0.1143

b) Application Protection Metering
¢) Accuracy 3P 0.5
d) Output Burden (VA) (minimum) 10 10
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TABLE-IIA

REQUIREMENTS FOR 800 KV CURRENT TRANSFORMER

No, ol Core Application Curren! Clulput Accuracy  Min, Knee Max. CT Max.
Cores. No. Ratio Burden  Class M. Sec. wdg.  Excit
{VA) Viollage Resistance Current
(Vk) (in€ at Vk {in
—— - o mA )
[ 1 BliS DIFF. KT - PX 0007 15/ 1W2.5 20 on
CHECK 2000 2000 000K T
FH S00 TAP;
30 om
200041 ;
120 on
SNV tap
2. BLIS DIFF. 3000/ - PX 3000 15/10/2.5 20 on
MAIN 2060 2040 F00001
50041 30K TAP:
30 on
2001071,
120 on
SOCKT tap
3 METERING REVVNG 20 0.25 - -
20040/ 20 0.28 = -
50041 20 0.28 - -
4. METERING 3000/ 20 028 : 2
2004/ 20 .25 - -
0041 20 0.2% = .
5. TRANSF 3000/ - PX RIS [3/10/25  20on
[MFE. LINE 2000 2000 300041
PROTM. 31 500 TAD
30 on
2OH0 1
120 on
SOH ] tap
6 LINE JCH0- - PX M 1510/2,5 20 o0n
PROTN/LBR 2000- 2000 00041
PROTHM, 30041 F(H) Tap, 30
an
200001
Tap.120
on 50041
g P Tap

MNote: 1. Protection cores shall be of accuracy class PX as per IEC 61869,
2. Metering Core shall be of accuracy class (L.25 as per 1EC: 61869
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TABLE-1IB

REQUIREMENTS FOR 420 KV CURRENT TRANSFORMER

No. Core  Application Ratio Output  Accuracy Min. Max. CT  Max. Excit.
of No. Burden Class Knee Pt.  Sec. wdg.  Current at
cores Voltage  Resislance v (in mA)
(VK) (in £2)
6 1 BUS DIFF. 3000/ - PX 3000/ 15/10/2.3 20 on
CHECK 2000/ 2000/ 300071
500/1 500 TAP;
30 on
2000/1;
120 on
500/1 tap
2. BUS DIFF. 3000/ - PX 3000/ 15/10/2.3 20 on
MAIN 2000/ 2000/ 30001
500/1 500 TAP;
30 on
200071,
120 on
500/1 tap
3. METERING 3000/ 20 0.25 - -
2000/ 20 0.28 - -
500/1 20 0.28 - -
4. METERING 3000/ 20 0.28 - -
2000/ 20 0.28 - -
500/1 20 0.28 - -
5. TRANS. 3000/ - PX 3000/ 15/10/2.5 20 on
BACK 2000/ 2000/ 300071
UP/LINE 500/ 500 TAP;
PROTN. 30 0n
2000/1;
120 on
500/] tap
6. TRANS. DIFF. 3000/ - PX 3000/ 15/10/2.5 20 on
/LINE PROTN. 2000/ 2000/ 3000/1
500/1 500 TAP;
30 on
2000/1;
120 on
- S500/1 tap

Note: 1. Protection cores shall be of aceuracy class PX as per IEC 61869.
2. Metering Core shall be of aceuracy class 0.25 as per [EC: 61869
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TABLE - 1IC
REQUIREMENTS FOR 245 KV CURRENT TRANSFORMER

No.of Core Appli- Current  Output  Accuracy Min. knee  Max. CT  Max. Excit-
Cores No.  cation ratio burden  class pt.volt- sec.widg. ation cur-
(VA) age (Vk) resist- rent at Vi
N ance{ohms) (in mA)
3 I BUS MFF - 1600- - X 1&gy B4 25 on
CHECK BOG RO ECHI
Fap: 50 on
B0/ Tap
2 BUS DIFF - 1600- - PX Loy LR ¥Hoan
MATN RO B0 [ 604 ]
lap:
30 on
SO0/
Tap
3 METERING 1600- 260 .25 = s -
&00/1
4 TRANS. 1600 - Px 1600/ 84 25 on
BACK BRI &0 16001
LIF/LINE Tap:
PROTM. 30 o
RO
“Fap
5 TRANS. I A00- - PX 1600y 8/ 23 on
DIFF/LINE. B0D/1 LN 160041
PROTN Tap;
50 on
BOO/
Tap

Note: 1. Protection cores shall be of accuracy class PX as per IEC 61869.
2. Metering Core shall be of accuracy class 0.25 as per 1EC: 61869
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TABLE - IID

REQUIREMENTS FOR 145 KV CURRENT TRANSFORMER

No.of Core Appli- Current  Qutput  Accuracy Min. knee  Max. CT  Max. Excit-
Cores No. cation ratio burden class pt.volt- sec.wdg. ation eur-
(VA) age Vk resist- rent at Vk
ance(ohms) (in mA)
3 ] BUS DIFF  80O- - PX 800/ £/4 25 on
CHECK 400/1 400 800/1
Tap;
30 on
400/1
Tap
2 BUS DIFF  800- - PX 800/ 8/4 25 on
MAIN 400/1 400 800/
Tap;
50 on
400/1
- Tap
3 METERING 800- 20 0.25 - -
400/1
4 TRANS. 800- - PX 800/ 8/4 25 on
BACK 400/1 400 800/1
UP/LINE Tap;
PROTN. 50 on
400/1
Tap
5 TRANS. 800- - PX 800/ 8/4 25 on
DIFF/LINE  400/1 400 800/1
PROTN Tap;
50 on
400/1
Tap

Note: 1. Protection cores shall be of accuracy class PX as per IEC 61869,
2. Metering Core shall be of accuracy class 0.25 as per [EC: 61869
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TABLE - 1IE

REQUIREMENTS FOR 145 kY CURRENT TRANSFORMER

No.of Core Appli- Current Gﬂipl:t .L..;rurm:y Min, knee  Max. CT  Max. Excit-

Cores No., cation ralio burden  class pr.valt- sec.wilg. ation cur-
(VA) age Vi resist- rent at Vi
. ance{ohms) (in mA)
5 ] BUS DIFF  600- - PX 600/ 6/3 30 on
CHECK 3001 300 G/
Tap:
£ on
SR
Fap
2 BLS DIFE filill- - FX Ay itk aon
MAIN a0 30 G ]
Tap:
on
JH
Tap
3 METERING  300- 20 .28 - - -
150/1
4 TRAMS. fid- - PX Gy 6/3 i on
BACK 3001 3o LI
UP/LINE Tap;
PROTN it} om
30
Tap
3 TRAMS. aii- - PX fl0s B3 30 on
DIFFLINE 30041 300 B0 ]
FROTN Fap:
6l on
0§
Tap

MNote: 1. Protection cores shall be of accuracy class PX as per 1EC 61869,
2. Metering Core shall be of accuracy class (.25 as per IEC: 61869
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TABLE —ITF

REQUIREMENTS FOR 72.5 kV CURRENT TRANSFORMER
(FOR TERTIARY LOADING OF ICT)

No.  Core Application Current Output Accuracy class
of No. Ratio burden & ALF
Cores (VA)
2 1 O/C & EfF 5071 10 5P10
2 Metering 50/1 10 0.5
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Annexure-]

MAJOR TECHNICAL PARAMETERS FOR CT

frequency withstand
voltage between
secondary terminals
& earth (kVrms)

SkV

5. No. Description 765k H00KY 220kV 132kV | 66KV
system system system system System (Tor
Tertiary
loading)
I Rated wvoltage. U, 800 420 245 145 725
{kVrms)
2 Rated frequency (Hz) 50 Al 30 30 50
3 Nao. of Poles | [ | | 1
| Design ambient 30 50 50 s 14
temperature (°C)
5 | Rated Primary 3000 3000 1600 800/600 50
Current (A)
6 | Raled extended 120% 120% [200/150% | 120%/150 | 120% |
primary current e
7 | Rated short time AOKASSDRA tas | 40KA/SORA/IKA | JOKASOKA tas | 4 oy il
thermal withstand applicable) Tor | (as applicable) for | applicable) for | | 777" e 'j_; i _kr
current S | sec s age S
] Ha dy ] kAP 125KA I
cu:::cjlu ynamic tookaprzskap | AR RART 1 lookap/i2skap S .
(as applicable) applicable) {as applicable)
4 Temperature rise over
design ambient As per [EC
temperature
10 | Rated Insulation levels
a) | Full wave impulse withstand voltage (1.2/50 microsecond)
i) between line 2100 +]425 + [ (5() 650 +325
terminals and
ground(kV peak)
k) Switching impulse withstand voltage (250/2500 microsecond) {dry and wet)
i) between line + 1550 £ 1030 -NA- -NA- -NA-
terminals and ground
(kVpeak)
c) | One minute power frequency dry withstand voltage (dry and wet)
i} | between line 975 630 460 275 140
terminals and ground (dry only) (dry only)
(kYrms)
di One minute power -
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S. No. ‘Description 765KV 400KV 220kV 132 kV 66 kV
system System system system System (for
Tertiary
= = loading)
Il Max. radio 2500 at 1000 at 1000 at 500 at -NA-
interference voltage 508 kV rms 266kV rms 156kV rms 92kV rms
for frequency
between0.5 MHz and
2 MHz at (microvolts)
12| Minimum Corona 508 320 -NA- -NA- -NA-
extinction voltage
 (kVoms) | | I
13 Seismic acceleration 0.3g 0.3g 0.3g 0.3g NA-
{Horizontal)
14 Partial Discharge As per fEC As per [EC As per [EC As per [EC | As per [EC |
[5 | Numberof terminals | All terminals of control circuits are to be wired up to marshaling box
plus 20% spare terminals evenly distributed on all TBs.
(6 | Minimum Creepage 20000 10500 6125 3625 1813
distance (mm) *
17 System neutral Effectively Earthed
earthing

*The values indicated are for specific creepage of 25mm/kV. In case of specific creepage
of 3Imm/kV is specified, the Minimum Creepage distance values shall be considered

proportionately.

For other parameters, refer respective Table for the applicable voltage class of CTs.
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Annexure-I1

MAJOR TECHNICAL PARAMETERS FOR CVT/IVT

S. No. | Description 765KV 00KV 220KV 132KV 66 kV
system system system system System (for
tertiary
loading)
1| Type (CVT/INT) CVT CVT/IVT CVT/AVT CVTAVT | CVTAVT
2 | Rated voltage, U, 8O0 420 245 145 7.3
{kVrms)
3 Rated frequency (Hz) 50 A0 a0 1] 50
4 Mo. of Poles | 1 I 1 I
5 | Design ambient 50 1 50 50 50 s |
temperature (“C)
6 | System fault level SOKASSOKA (as | 4OKASSOKA/GIKA | OKASOKA (a5 | 51 5o | oo o
(kA) applicable} for | (as applicable) for | applicable) for 1 B ] g
) I sec Jsec
80T 1 sec S
6 | Standard reference 96% ta 102% for protection and
range ol frequencies 99% to 101% for measurement
for which the
accuracies are valid
7 High frequency Within B0% to 150% of rated capacitance -
capacitance for entire
carmier frequency
range (for CVT only)
8 Equivalent series
r::m*.-ztam:c aver enlire Libeg thin 30 Ofiis -
carrier frequency
range (for CVT)
4 Stray capacitance and
stray conductance of
I—IFI tennmfﬂ over As per IEC-60358 .
entire camer
frequency range ( for
CVT)
10 | Temperature rise over
design ambient As per [EC
temperature
11 Rated Insulation levels o
a) Full wave impulse withstand voltage (1.2/50 microsecond)
i) between line 2100 +1425 L1050 650 325
terminals and ground ,
(kVpeak)
b

Switching impulse withstand voltage (250/2500 microsecond) (dry and wet)
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5. No. Description 765KV 400kV 220kY 132 kV 66 kV
system system system system System (for
tertiary
B loading)
i) between line + 1550 = 1050 -NA- -NA- “NA-
terminals and ground
{(kVpeak)
c) One minute power frequency dry withstand voltage (dry and wet)
i) between line 975 630 460 275 140
terminals and ground (dry only) (dry only)
(kVrms)
d) One minute power frequency withstand voltage between secondary terminals & earth
1) between LV (HF) 10kVrms for exposed terminals and 4kVrms for terminals enclosed in a weather
terminal and earth proof box
terminal {(kVrms)
e
i) For secondary 3kVrms
winding
\
17 | Max. radio 2500 at 1000 at 1000 at 500 at NA- |
interference voltage 508 kV rms 266kV rms 156kV rms | 92kVrms
for frequency
between(.5 MHz and
2 MHz at {microvolts)
12 | Minimum Corona 508 320 -NA- -NA- -NA-
extinction voltage
(kVims)
13 | Seismic acceleration 03g 0.3g 0.3g 0.3g -NA-
{Horizontal)
14 Partial Discharge As per [EC As per [EC As per [EC Asper IEC | AsperlEC T
15 | Mumber ofterminals | All terminals of control circuits are to be wired up to marshaling box
plus 20% spare terminals evenly distributed on ali TBs.
l6 Rated Total Thermal 300 VA (100VA/winding) 20VA
Burden (VA)
17| System neutral Effectively Earthed
earthing —_—
Minimum Creepage - A
; 20000 10500 6125 3625 1813
distance (mm) *

*The values indicated are for specific creepage of 25mm/kV. In case of specific creepage
of 31mm/kV is specified, the Minimum Creepage distance values shall be considered
proportionately.

For other parameters, refer respective Table for the applicable voltage class of CVTs/IVTs.
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Annexure-IIT: Wiring Diagram of CT
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Annexure-11I: Wiring Diagram of CT
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Annexure-IV: Wiring Diagram of VT
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Annexure-IV: Wiring Diagram of VT
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Annexure-V: Actions required in case of defects observed during warrantee

{0l filled)

period
Equipment Nature of proflem Corrective measures to be taken by
coniracior
1 DG A Violation CT to be refurbished or replaced

M2 = 300 ppm
C2H2> 2 ppm

(0l filled)

CT a) SF6 pas leakage ajRepuir/ replacement
{51, filled) | B) High Dew point of 876 gas ( = <36 deg C ot atm | b)Re-processing of  pas and
press) replacement of Gas in case of no
improvement
CT Violation of Tan delta Replacement of CT

Tan Delta;

=0.5%0 during pre-commisioning |

=0.7% { in operation)

or change w.rt. o previous vear value = 0.1%

a}+ 0.5 or beyond

| CT&CVT | - il leakage Replacementl or repair as peér repair
- Lo Qi level procedure approved by QA,
-Sec winding problem leading 10 open/ short
circult, saturation efc
|
CVT Secondary voltage drift: Upto + 0.5 volts Healthy

ay CVT 1o be replaced }

*Replaced/Repaired/Refurbished Equipment (or part of equipment) shall have 2 years warranty
without prejudice to contractual warranty period.
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