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IEC 61869-1 Instrument transformers-Part 1: General requirements

IEC 61869-2 Instrument transformers-Part 2: Additional requirements for current transformers

IEC 61869-5 Instrument transformers-Part 5: Additional requirements for capacitive voltage transformers

IEC 60156 Insulating liquids — Determination of the breakdown voltage at power frequency test method

IEC 62535 Insulating liquids —Test method for detection of potentially corrosive sulphur in used and unused insulating oil
IEC 60567 Qilfilled electrical equipment- Sampling of gases and analysis of free and dissolved gases Guidance

IEC 60050 International Electrotechnical Vocabulary
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IEC 60060-1 High voltage test techniques: Part1: General definitions and test requirements

IEC 60060-1 High voltage test techniques: Part2: Measuring systems

IEC60071-1 Insulation co-ordination — Part1: Definitions, principles and rules

IEC60071-2 Insulation co-ordination- Part2: Application guide

IEC 60076.1 Power Transformer Part1: General

IEC 60076.2 Power Transformer Part2: Temperature rise

IEC 60076.3 Power Transformer Part3: Insulation levels, dielectric tests and external clearances in air
IEC 60076.4 Power Transformer Part4: Guide to the lightning impulse and switching impulse testing- power transformers and reactors
IEC 60076.5 Power Transformer Part5: Ability to withstand short circuit

IEC 60076.7 Power Transformer Part7: Loading guide for oil-immersed power transformers

IEC 60076.8 Power Transformer Part8: Application guide

IEC 60076.10 Power Transformer Part10: Determination of sound levels

IEC 60076.18 Power Transformer Part18: Measurement of frequency response

IEC 60137 Insulated bushing for alternating voltages above 1000V

IEC 60214-1 Tap-changers - Part 1: Performance requirements and test methods

IEC 60214-2 Tap-changers - Part 2: Application guide

IEC 60270 High-voltage test techniques - Partial discharge measurements

IEC 60296 Fluids for electrotechnical applications - Unused mineral insulating oils for transformers and switchgear
IEC 60422 Mineral Insulating Qil in Electrical Equipment-Supervision and maintenance guide

IEC 60507 Avrtificial Pollution Test

IEC 60815 Selection and dimensioning of high-voltage insulators intended for use in polluted conditions
IEC 60529 Degrees of Protection Provided by Enclosures (IP Code)

IEC60099 Surge arresters

IEC61936-1 Power installations exceeding 1kV a.c. — Part1: Common rules

IEC62271-203

High-voltage switchgear and controlgear - Part 203: Gas-insulated metal-enclosed switchgear for rated voltages above
52 kV

IEEE C57.152 IEEE Guide for diagnostic field testing of fluid-filled power transformers, regulators, and reactors.

IEEE C57.149 IEEE Guide for the application and interpretation of frequency response analysis for oil-immersed transformers

|IEEE C57.150 IEEE Guide for the transportation of transformers and reactors rated 10000kVA or higher transformers, regulators, and
reactors

1SO 12944-2 Paints and varnishes — corrosion protection of steal structure by protective paint systems —classification of environments

1SO 14001 Environmental systems- requirements, with guidance for use

1SO 19011 Guidelines for quality and / or environmental management systems auditing

NEMA 107 Methods of measurement of radio influence voltage of high-voltage apparatus
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Details and amounts of transformers are indicated to be tested under the terms of the

IEC (updated version), namely:

RT: Routine, performed on all transformers
TT: Type, to perform in the amounts indicated
ST: Special tests

TS: Site testing

8.1. BITFRH

RT..-fr A2 4330 R 2 M KRE

a) Measurement of winding resistance (11.2).
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b) Measurement of voltage ratio and check of phase displacement (11.3).

)
¢) Measurement of short-circuit impedance and load loss (11.4).
d) Measurement of no-load loss and current (11.5).

)

e)Dielectric routine tests (IEC 60076-3- Clausula 7.3.2.1).

o Full wave lightning impulse test (LI) 13.2.

o Switching impulse test (SI) 14

Applied voltage test (AV) 10

Induced voltage test with partial discharge measurement (IVPD) 11.3

f) Tests on on-load tap-changers, where appropriate (11.7).

g) Leak testing with pressure for liquid-immersed transformers (tightness test) (11.8).

h) Check of the ratio and polarity of built-in current transformers.

i) Check of core and frame insulation for liquid immersed transformers with core or frame insulation
(11.12).

j) Determination of capacitances windings-to-earth and between windings.

k) Measurement of d.c. insulation resistance between each winding to earth and between windings.

[) Measurement of dissipation factor (tan ) of the insulation system capacitances.

m) Measurement of dissolved gasses in dielectric liquid from each separate oil compartment except
diverter switch compartment.

n) Measurement of no-load loss and current at 90 % and 110 % of rated voltage (11.5).

0) Measurement of the power taken by the fan and liquid pump motors.

p) Full wave lightning impulse test (LI-IEC 76-3:13.2)- Clausula: 13.2.2 Tests on transformers without
non-linear elements

g)Measurement of zero-sequence impedance(s) on three-phase transformers

r) Frequency response analysis (FRA)

s) Check of external coating (ISO 2178 and ISO 2409 or as specified).

8.2. ALK

TT: A SRESFEMN ALK

a) Induced voltage test with partial discharge measurement (IVPD) IEC 76-3-Clausula 11.3.

b) Measurement of dissolved gasses in dielectric liquid from each separate oil compartment (except
diverter switch compartment) before temperature rise test.

c) Temperature-rise type test (IEC 60076-2).



Rr] R A BE YRR L3 FRA 0
(‘\ FL A7 B A T Ak H . 18-11-2019
‘ ’ 7K L BEVR 40 A 15 b iy 42 de 54
ETR=Y ALY G R E| G
ELING.GOGC HOSAUTE T2 5 5 SRR FRL AR B B 7K P LB-B.HM-ET.HI-(TR-01-01)-P001

d) Measurement of dissolved gasses in dielectric liquid from each separate oil compartment (except
diverter switch compartment) after temperature rise test and before LIC.

e) LIC Lightning impulse tests. Tests on transformers without non-linear elements (IEC 76-3.- Clausula
13.3.2)

f) Measurement of dissolved gasses in dielectric liquid from each separate oil compartment (except
diverter switch compartment) after LIC test.

g) Determination of sound levels (IEC 60076-10/2001).

h) Pressure and vacuum tests. IEC 76-1.- Clausulas 11.8; 11.9; 11.10 and 11.11.-Tanks, conservators and

oil filled compartments

8.3. 4FkiRL

ST.- #— N A S ERTEMHHRE

a) Short-circuit withstand test (IEC 60076-5).

b) Winding hot-spot temperature-rise measurements.

AT W AR T A

LB ISR AAL (=A0) « 6 618IE, &/EMN 3iEiE, fAH 1 @E, K50 3@E, f4H 1.

c) Determination of transient voltage transfer characteristics (Annex B of IEC 60076-3:2013).

8.4. IR IAMEFKIPIZ B R KSHE.

TS.- AR EHRHTEEHKRE

a) Mechanical test or assessment of tank for suitability for transport (to customer

specification).

b) Determination of weight with transformer arranged for transport. For transformers up to 1,6 MVA by
measurement. For larger transformers by measurement or calculation as agreed between
manufacturer and purchaser.

c) Measurement of insulation resistance to earth of the windings, and/or measurement ofdissipation factor

(tan d) of the insulation system capacitances. (These are reference values for comparison with later

measurement in the site).

d) Measurement of frequency response (Frequency Response Analysis or FRA).

e) Tests required in the specification
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