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TECHNICAL SPECIFICATION

Indoor Phase-to-Phase Cast Resin Insulated

Medium Voltage Voltage Transformers (VT)

24 kV and 36 kV Class — Phase-to-Phase Connection

1. SCOPE

This technical specification covers the design, manufacture, testing, and supply of indoor, single-phase,
cast resin insulated medium voltage Voltage Transformers (VTs) for 24 kV and 36 kV class systems,
intended to feed measurement instruments and protection relays. The transformers shall be connected
phase-to-phase (double-pole insulated).

The transformers shall be electrically equivalent to and dimensionally compatible with the units
currently installed at La Kadischa substations. The technical requirements stated herein are based on the
La Kadischa Technical Specification (April 2004) for Medium and Low Voltage Measuring Transformers.

2. APPLICABLE STANDARDS .\

The voltage transformers shall be designed, manufactured, and tested in accordance with the latest

editions of:

¢ [EC 61869-1: Instrument transformers — General requirements (supersedes IEC 60044-1)

¢ [EC 61869-3: Inductive voltage transformers (supersedes IEC 60044-2)

e Other relevant IEC publications applicable to indoor cast resin insulated instrument transformers.

Note: The La Kadischa specification of April 2004 references IEC 60044-1 and 60044-2. These have been
superseded by the IEC 61869 series. Equivalence is acceptable.
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3. NETWORK CHARACTERISTICS .Y

Parameter

System type Three-phase with neutral impedance
Network voltages (24 kV class) 11 kV, 15 kV, or 20 kV

Network voltages (36 kV class) 33 kV

Neutral treatment 600 A neutral point coil (compensated)
Rated frequency 50 Hz

Permissible short-duration current 16 kA, 1 s (at 20 kV system)

4. SERVICE CONDITIONS .¥

Parameter

Installation Indoor

Ambient temperature -25°Cto +40 °C

Altitude <1000 m above sea level
Insulation class (thermal) Class E

Atmosphere Non-corrosive, normal humidity

S. CONSTRUCTION REQUIREMENTS .¢

5.1 General

The voltage transformers shall be:

* Indoor type, single-phase, support type, double-pole insulated (phase-to-phase connection).
e Cast in thermosetting synthetic resin (epoxy).

¢ Equipped with a primary winding wound in MV, with both primary terminals (A and B) fully insulated
to the rated insulation level.

¢ Provided with a sealable secondary terminal box covered with a transparent plastic cover.

* Mounted on a metal supporting frame, fixed by bolts on the base plate.
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¢ Provided with an M8 bolted earthing terminal located on the base plate, clearly marked with the earth
symbol.

e Suitable for cable gland entry (PG16 or equivalent) on the secondary side.

5.2 Dimensions and Mechanical Compatibility

Dimensions shall conform to the relevant DIN standards (where applicable). The supplier shall confirm in
the bid that the offered transformer is mechanically and dimensionally compatible with existing
installations at La Kadischa substations, or shall provide adapter arrangements where necessary.

6. MARKING .°

6.1 Terminal Marking

Terminal markings shall clearly and indelibly identify:

¢ Primary terminals (A — B), both fully insulated.

e Secondary terminals (al — a2 — b), with al-b and a2-b providing the two voltage tappings.
e Relative polarities of windings.

Terminals A and a (or al) shall always have the same instantaneous polarity.

6.2 Nameplate

Each transformer shall carry an indelible nameplate showing:
e Manufacturer's name and country of origin

¢ Type designation and serial number

* Rated primary voltage(s) and secondary voltage

* Voltage ratio (e.g., 15000—-20000/110V)

¢ Rated frequency

e Accuracy class and corresponding output (VA per tap)

e Highest voltage for equipment (Um)

* Rated insulation level (Um / power-frequency / lightning impulse)
 Rated voltage factor (RVF)

e Thermal capacity (Un)

¢ Year of manufacture
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ELECTRICAL CHARACTERISTICS —24 kV CLASS VT A

Parameter

Type

Indoor, single-phase, support type, cast resin
insulated

Primary connection

Phase-to-phase (double-pole insulated)

Highest voltage for equipment, Um

24 kv

Rated power-frequency withstand voltage (1 min)

50 kV (rms)

Rated lightning impulse withstand voltage (1.2/50 ps)

125 kV (peak)

Rated frequency

50 Hz

Rated primary voltage (max.)

24 kV (line-to-line)

Voltage ratio (dual)

15000 - 20 000 / 110 V (or 11 000 — 20 000 /
110 V on request)

Ratio change

Via secondary tappings (al, a2, b)

Rated secondary voltage

110V (line-to-line)

Accuracy class (measurement) 0.5

Rated burden 30 VA per tap (30 + 30 VA)
Rated burden in class 0.2 (max., catalogue) 30 VA

Rated burden in class 0.5 (max., catalogue) 60 VA
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Parameter

Rated burden in class 1 (max., catalogue)

100 VA

Rated voltage factor (RVF)

1.2 x Un continuous

Insulation class (thermal)

Ambient temperature range

-25°Cto+40°C

Altitude

up to 1000 m

Approximate weight

28 — 37 kg (subject to design)

Applicable standard

IEC 61869-1 & 61869-3

8. ELECTRICAL CHARACTERISTICS — 36 kV CLASS VT .V

Parameter

Type

Indoor, single-phase, support type, cast resin
insulated

Primary connection

Phase-to-phase (double-pole insulated)

Highest voltage for equipment, Um 36 kV

Rated power-frequency withstand voltage (1 min) 70 kV (rms)
Rated lightning impulse withstand voltage (1.2/50 ps) 170 kV (peak)
Rated frequency 50 Hz

Rated primary voltage (max.)

36 kV (line-to-line)

Voltage ratio

33000/ 110 V (line-to-line; or per actual
system nominal)

Rated secondary voltage

110 V (line-to-line)
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Parameter

Accuracy class (measurement) 0.5

Rated burden 30 VA (per La Kadischa spec)
Rated burden in class 0.2 (max., catalogue) 30 VA

Rated burden in class 0.5 (max., catalogue) 120 VA

Rated burden in class 1 (max., catalogue) 200 VA

Rated voltage factor (RVF) 1.2 x Un continuous
Short-time mechanical load 3750N

Insulation class (thermal) E

Ambient temperature range -25°Cto +40 °C

Altitude up to 1000 m

Approximate weight 48 — 73 kg (subject to design)
Applicable standard IEC 61869-1 & 61869-3

9. SAFETY OPERATION CONDITIONS .A

¢ When secondary terminals are connected to measuring or protection devices, one terminal of each

secondary winding shall be earthed for safety.

* The base plate shall be earthed.

e Secondary circuits shall not be short-circuited during operation.

¢ Unused secondary windings or unused tappings shall be left open.

¢ In phase-to-phase (double-pole insulated) configuration, both primary terminals (A and B) are fully
insulated to the rated insulation level. Neither primary terminal shall be earthed during operation.

10. TESTS .4

10.1 Type Tests
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Type test reports — or certified copies of type tests carried out in an officially recognized and
internationally renowned laboratory — shall be submitted with the bid. Type tests shall conform to IEC
61869-1 and 61869-3 and shall cover at minimum:

e Temperature-rise test

e Lightning impulse withstand test

e Power-frequency withstand test (dry)

e Accuracy test at rated burden and in all specified classes
e Short-circuit withstand test

e Verification of voltage factor

10.2 Routine (Factory) Tests

All routine tests required by IEC 61869-1 and 61869-3 shall be carried out at the manufacturer's
premises under the supervision of La Kadischa or its appointed inspector. Routine tests shall include:

e Verification of terminal markings

* Power-frequency withstand on primary winding

e Power-frequency withstand on secondary winding(s)

e Inter-turn over-voltage test

e Partial discharge measurement

e Accuracy verification (ratio and phase displacement) at rated burden

All test reports shall be delivered with the equipment. The cost of La Kadischa's supervision (including
travel and accommodation of the inspector) shall be borne by the supplier.

11. NOTES AND CLARIFICATIONS .\

1. This specification is fully aligned with the La Kadischa technical specification (April 2004), which

requires phase-to-phase (double-pole insulated) primary connection, and with the units already
installed and in service at La Kadischa substations.

2. In phase-to-phase configuration, the transformer is connected line-to-line; the secondary voltage is
therefore 110 V line-to-line (not 110/V3). For three-phase voltage measurement, two units in V-V (open-
delta) connection are typically used.

3. The dual primary voltage capability (15 000 — 20 000 V or 11 000 — 20 000 V) shall be achieved by
tappings on the secondary side, in line with the existing installed equipment.

4. Bidders may offer any product complying with the above specification and IEC 61869-1 & 3.
Equivalent products from other established manufacturers will be considered, provided full technical
compliance is demonstrated.

5. The supplier shall provide complete dimensional drawings and circuit diagrams with the bid for
evaluation of mechanical compatibility with existing installations
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