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CURRENT TRANSFORMERS FOR PROTECTION AND GENERAL USE ON THE 132 kV,
275 kV AND 400 kV SYSTEMS

FOREWORD

This Specification defines the functional requirements for current transformers for protection and general
use of maximum primary voltage rating 145, 300 and 420 kV for use on the Natlonal Grid Company
{NGC) Transmission System. R supports the more general condilions defined in the companion
documents NGTS 1 and NGTS 2.2,

1 SCOPE

This a Functional Specification for current transtormers.

Functional requirements for settlement metering cumrent transformers are separately specified in
NGTS 3.2.6.

2 REFERENCES

This Specification makes reference to or must be read in conjunction with:

EC 185 Current Transformers

IEC 694 Specification for Common Requirements for High Vollage Switchgear and
Controlgear Standards

BS 3938 Specification for Current Transformers

NGTS 1 Overview, National Grid System

NGTS 2.1 Substations

NGTS 2.2 Switchgear for the National Grid System

NGTS 2.3 Transtormers and Reactors for use on 132, 275 and 400 kV Systems

NGTS 2.6 Protection

NGTS 3.26 Current and Voltage Measurement Transformers for Settlement Metering of the

33 kV, 66 kV, 132 kV, 275 kV and 400 kV Systems

3 GENERAL REQUIREMENTS
tn addition to the requirements of NGTS 1 and NGTS 2.2 the following clauses apply:
3.1 AN Current Transformers

3.1.1 Current transformers shall be designed for a minimum service life of 40 years as detailed in
NGTS 2.2 clause 3.1.1,

3.1.2 Current transformers shall be in accordance with IEC 185 (BS 3938).

3.1.3 Secondary ralings and transformation ratios shall be selected from the attached Schedules and
shall be specified in the contract.
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3.1.4 Current transformer cores shall be arranged In accordance with NGTS 2.1 Appendix B and the
positioning of current transformers in the substation shall be in accordance with NGTS 2.1 Appendix C.

3.1.5 Secondary terminals and connections shall be suitable for their required purpose.
3.1.6 Secondary connections shall be identified in accordance with IEC 185 (BS 3938).

3.1.7 The rated continuous primary current of the current transformer shalt be chosen to exceed the
maximum continuous rating of the associated circuit and shall be selected from the standard values
detailed in IEC 185 clause 4.

3.1.8 A thermal short-time current rating (1} shall be assigned to all cument transformers in
accordance with clause 8 of IEC 185. The value of |, shall not be less than the corresponding value
for the associated switchgear or transformmer primary equipment.

3.1.9 For maintenance purposes, current transformer secondary wiring shall be provided with short-
circuiting facilities remote from the current transformer.

3.2 Additional Requirements for Post-Type Current Transformers

3.21 Extemal porcelain insulation and insulation co-ordination shall meet the requirements of
NGTS 2.2,

3.2.2 An insulation test tap shall be provided for the purpose of performing capacitance and dielectric
loss (tan §) measurements of the primary insulation during routine maintenance. The test tap lerminals
shall be suitably identified.

3.2.3 A single secondary terminal box shall be mounted on the transformer to accommodate the
necessary secondary ferminal connections.

3.3 Additional Requirements for GIS Current Transformers

3.3.1 Cument transformers shall be mounted intemnally or extemnally to the GIS enclosure. Adequate
protection shall be provided for externally mounted cument transtarmers,

3.3.2 The enclosures of externally meunted current transformers shall be in accordance with NGTS 2.1
clause 4.3.1.

3.4 Additional Requirements for Ring-Type Current Transtormers for Qil Immersion
{Transformer Application}

3.4.1 Current transformers mounted intemally to transformers shall be capable of operating in an
environment as detailed in NGTS 2.3.

3.4.2 Current transformers supplied as loose equipment for transformer application shatt be equipped
with secondary terminals or shall be supplied with leads of suitable length, capable of satisfying the test
requirement of clause 5.1 (vii) of this Specification.

3.5 Additional Requirements for Measurement/Protection and Class P Protective Current
Transformers

3.5.1 Measurement/protection and class P protective current transformers with a rated primary current
of 2500 A or below and with untapped secondary windings shall have a raled secondary current of 1A
(as selected from 1EC 185 clause 5). The rated secondary current for current transformers of this
primary raling with tapped secondary windings shall be 1 A correspanding to the highest transformation
ratio.

3.5.2 Measurement/protaction and class P proteclive current fransformers with a rated primary current
in excess of 2500 A shall have a raled secondary current selected from the values stated in 1EC 185
clause 5.
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4 PERFORMANCE REQUIREMENTS
4.1 Generél

All current transformers shall comply with the requirements of IEC 185 (BS 3938) for the primary ratings
detailed in NGTS 1 and NGTS 2.2, and also with the following:

4.2 Protection Type A Current Transformers

Proteclion type A current transformers shall meet the performance requirements of Class X (BS 3238)
and shall provide accurate transformation up to the maxirum fault current rating of the associated main
plant. This performance shall be maintained under both transient and steady-state conditions without
saturation. Type A current transformers shall also meet the performance requirements of Schedule 9
of this Specificalion.

4.3 Protection Type B Current Transformers

Protection type B current transformers shall meet the performance requirements of Class X (BS 3938)
and shall provide accurate steady-stale transformation up to the maximum fault current rating of the
associated main plant. Type B current transformers shall also meet the performance requirements of
Schedule ¢ of this Specification.

4.4 Dbual Purpose Measurement/Protection Current Transformers

Current transfonmers intended for the dual purpose of measurement and protection shall meet the
performance requirements of BS 3938 clause 4.1.1 and Schedule 9 of this Specification.

4.5 Interposing Current Transformers

Where a short duration overload capability is assigned to the main cumrent transformers then the
assoclated interposing curent transformers shall be capable of carrying the corresponding current.

4.6 Line Drop Compensation Current Transformers

Line drop compensation current transformers shall comply with accuracy class 5 of IEC 185.

5 TESTING REQUIREMENTS
5.1 Type Tests

All current transformers shall be tested in accordance with IEC 185 (BS 3938). The foliowing tests shall
also be performed:

(i) Temperature Rise - The thermal time constant of all equipment shall be determined on both rising
and talling temperature.

{ii) Radio Interference - RIV tests in accordance with IEC 694.

(i} Accuracy at Short-Term Continuous Cument Levels - Current transformers which have a
measurement specilication shall have their errors determined at a curent of 12000 A for 420 kV rating
and 7500 A for 300 kV rating respectively.

(iv) Leakage Test on Oil System - For current transformers using an oil insulation system, the supplier
shall demonstrate leak-free performance of the transformer.

(v) Leakage Test on Gas System - For current transtormers using a gas insulation system, the supplier
shall demonstrate compliance with NGTS 2.2 clause 4.7.3.
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(vi) Ring-type cument transformers for transformer application shall be tested to simulate their
immersion in transformer oil. The supplier shall propose a representative test for the agreement of
NGC.

{vil} Cumrent transformer leads as detailed in clause 3.4.2 of this Specification shall withstand a power
frequency test voltage of 10 kV (peak).

Routine tests shall be performed before and after all type tests. No significant changes between these
results is permitied.

5.2 Routine Tests

All current transformers shall be tested in accordance with IEC 185 (BS 3938). The following tests are
also required:

(i) Capacitance / dielectric loss (tan 8) measurements over the voltage range 10 kV to rated voltage.

{ii) Measurement of the primary and secondary winding resistances.

6 APPROVAL PROCEDURE

Requirements for the approval of current transformers are as detailed in NGTS 2.2, Where required,
Appendix A of this Specification shall be completed by the supplier in support of approval.
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LIST OF SCHEDULES
1 Overhead Line Feeder Circuits

2 Synchronous Compensators Associated with Auto-Transformers

3 Stalic Compensators (Reactors and Capacilors) Associated with Auto-Transformers

"4 Series Reactors

5 Shunt Reactors
6 Bus Sections and Couplers
7 Auto-Transformer Circuits

8 Transformer Neulral and Neutral End Cumenl Transformer Unils for use with Supergrid Auto-
Transformers and Shunt Reaclors

9 Table of Particulars for 420 kV, 300 KV and 145 kV Current Transformers
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SCHEDULE 8 - TRANSFORMER NEUTRAL AND NEUTRAL END CURRENT

TRANSFORMER UNITS FOR USE WITH SUPERGRID AUTO TRANSFORMERS AND
SHUNT REACTORS

TABLE A - NEUTRAL CURRENT TRANSFORMERS

275/132 kY, 400/275 kV and 400/132 kV auto-transformers and 400 kV and 275 kV Shunt
Reactors (11 kV primary insulation}

Type Primary Conductor Turns Ratio Function
Raling for 3 secs {A)

Transtormer 8200 1/600/1200 At Least 2 Secondaries, Neutral
2751132 kv Earth Fault Check, Fault
(Up to 360 MVA) recorder etc
Transformer 6600 1/1000/2000 "

400/275 kV

(Up to 1000 MVA)

Transformer 10 600 1/1000/2000 "

400132 kv

(Up 1o 360 MVA)

Shunt Reactor 2100 1/600/1200 Neutral Earth Fault Check
275 kV

{Up to 100 MVA})

Shunt Reactor 2900 11000/2000 "

400 kv

{Up to 200 MVA)
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SCHEDULE 8 (Cont'd)

TABLE B - NEUTRAL END CURRENT TRANSFORMERS (3 SINGLE PHASE WINDINGS
STARRED)

275/132 kV, 400/275 KV and 400/132 kV auto-transformers and 400 kV and 275 kV Shunt
Reaclors (11 kV Primary insulation)

Type Primary Conductor Tums ratio Function
CMR (I, - I} amp

Transformer 820 1/600/1200 Auto Transformer
275132 kV Overall Protection
(Up to 3680 MVA)

Transformer 660 1/600/1200 "
400/275 kV
{Up o 1000
MVA)

Transformer 1060 1/600/1200 "
400132 kV
(Up to 360 MVA)

Shunt Reaclor 210 1/600/1200 Shunt Reactor
275 kv Overall Protection
(Up to 100 MVA)

Shunt Reactor 200 11000 "
400 kv
(Up to 200 MVA)
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SCHEDULE 9 - TABLE OF PARTICULARS FOR 420 kV, 300 KV AND 145 kV CURRENT
TRANSFORMERS

Refarence | CT Designation | Ratio Knes-Point Magnetising | Max Sec
Clauses Voltage (V) Current Res {ohms)
or IEC Rating {mA}
Tums Current and Class

42to 44 | 420KV, 4000 A

® ProtA 1/1000/2000 300 (R, + 7.5)

(il Prot8 1/2000 60 (R, + 5) 40 at 5.0 at 75°C
2

{ii) ProtB 1/600/1200 82 (R, +3) 60 at 24 a175°C

Special Ratio 2

(iv) Measure- | 1/1000/2000 | 200011 | 30 VA Class 1

ment/Protection 5P20

1000/1 | 30 VA Class 1

sP10
4.21t04.4 | 300 kv, 2000 or
2500 A
i) ProtA 1/600/1200 160 (R,, + 7.5)
(i} ProtB 1/600/1200 82 (R, +3) 60 at ¥* 2.4 at 75°C
2

(i} Measure- 1/600/1200 120011 30 VA Class 1
ment/Protection 5P20

600N 30 VA Class 1
5P10

Note: For tapped current transformers the knee-point voltage, magnetising current and secondary
resistance are specified for the full winding, shown underlined.

1
¢
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SCHEDULE 9 (Cont'd)
Reforence CT Designation | Ratio Knee-Point Magneticing | Max Sec
Clauses Voltage (V,) or Current Res
IE i d
Tums Current cl:sga ng an (mA) (ohms)
421044 | 145KV, 2000A
i) PratA 1/800/1200 50 (R + 17)
1/500/1000 60 (R, + 12)
{iy ProtB 1/500/1000 95 (A, +2.5) 60 at ™ 2.4 at
2 75°C
(i) Measure- 1/s00r200 | 12001 | 30VA Class 1
ment/Protection 5pP20
6001 30VA Class 1
5P10

Note: For tapped curment transtormers
resistance are specified for the full winding,

the knee-point voltage, magnetising current and secondary
shown underlined.
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APPENDIX A

INFORMATION TO BE SUPPLIED BY THE TENDERER

A1 GENERAL DETAILS

1 Manufacturer

2 Type reference

Drawing reference (s)

3 Production commeancement

4 Type test report number (s)

5 Test specification (s}

6 Category and date of approval
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A2 GENERAL TECHNICAL DATA

1 Rated voltage kv
Maximum operating voltage kv
2 Rated primary current A
3 Rated short-time cumrent, thermal (1 second) kA
Rated short-time current, dynamic (peak) kA
4 Capacitance / dielectric loss pF
5 Power frequency withstand voltage (dry/wet) kv
Lightning impulse withstand voltage (dry} kv
Switching impulse withstand voltage (dry/wet) kv
6 Admissible static load (primary terminals) kN
Admissible dynamic load (primary terminals) kN
Cantilever test load (primary terminais) kN
Declared porcelain breaking strength kNm
7 Insulation test tapping (Yes/No)
8 Porcelain insulator crespage distance mm
Porcelain insulator arcing distance mm
9 Primary [nsulation:
(a) Insulating medium
{b) Quantity m®
() Type of insulating oil (it applicable)
{d) Gas insulation (if applicable}
(} Maximum operating pressure MPa
(i) Minimum operating pressure MPa
(i) Normal operating pressure MPa
{iv) Leakage rate torr If
(v} Maximum permissible dew point S"C
temperature
10 Total Weight kg
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A3 TRANSFORMER SECONDARY DETAILS
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Winding Number . 1

Ratio

Secondary current {A)

Rated burden (VA)

Measurement class

Protection class

Extended current rating (A)

:
:

e e, st St pan e

e e






