Revised proposal (rev.4):  Tap Changer position
"10.3.2.4 Tap connections

Dielectric stresses during lightning impulse testing are distributed differently depending upon the tapping and the general design of the transformer.  The two extreme tap positions and the middle tap position shall be used, one tap position for testing each of the three individual phases of a three-phase transformer or three single-phase transformers of a three-phase bank.  When fewer than three single phase transformers are tested (e.g. for a single-phase application or for a replacement unit or as a spare, etc.), the tap position for the first unit shall be set to achieve the minimum effective turns in the winding under test.  In case of class II transformers, for additional single phase units (greater than one or three units), the tap position shall be changed from one unit to other taking into account the requirements given above.
NOTE 1:  As an example, if two single-phase units are to be tested, the first unit is to be tested with a tap position giving the minimum effective turns. The second unit may be tested either at the middle tap position or the maximum tap position.
NOTE 2: The above required tap connections may not necessarily produce the maximum stress conditions. The manufacturer and user may decide to use different tap positions during tests at the design review (if conducted).

For transformers using a reactor-type on-load tap changer, one of the tests shall be performed in a bridging position.  This test shall be performed on a tap position close as possible to the middle position e.g. one tap higher or one tap lower.  If only one single phase transformer is tested (e.g. for single-phase application or for a replacement unit or as a spare unit, etc.), the tests shall be performed in a bridging position closest to the minimum effective turns position.
NOTE 3:  Tests in bridging position are required only if this position can be used in service for continuous operation.
The tap position of the windings of the same phase not being directly impulse tested shall follow the same basic rule described above and shall be set in order to obtain the maximum, minimum and middle turn ratios, with one of these prescribed ratios for each of the individual phases.  If fewer than three single phase transformers are tested (e.g. for single-phase application or for replacement unit or as a spare unit, etc.), the tap position of windings of the same phase not being directly impulse tested shall be set to the maximum turns to ensure maximum voltage transfer for the first unit. In case of class II transformers, for additional single phase units (greater than one or three units), the tap position shall be changed from one unit to other taking into account the requirements given above.
NOTE 4: As an example, a transformer having an on-load tap changer on the primary winding and a de-energized tap changer on the secondary winding, possible tap changer position combinations during an impulse test are as follow:
· Impulse on HV winding phase A: HV: max. tap; LV min. tap (maximum ratio);
· Impulse on HV winding phase B: HV: nom. tap; LV nom. tap (nominal ratio);
· Impulse on HV winding phase C: HV: min. tap; LV max. tap (minimum ratio);
· Impulse on LV winding phase A: LV: max. tap; HV min. tap (minimum ratio);
· Impulse on LV winding phase B: LV: nom. tap; HV nom. tap (nominal ratio);
· Impulse on LV winding phase C: LV: min. tap; HV max. tap (maximum ratio).
Other combinations may be used in order to fulfil the above requirement.
The impulse generator adjustments to achieve the required wave-shape shall be performed on the first phase under test on a tap changer position(s) yielding to the lowest ohmic impedance.  Because of the impedance variation due to a different tap position, the waveshape time parameters may change beyond the required tolerances for the two remaining phases.  The resultant waveshape time parameters for these two phases shall be considered valid and no waveshape time adjustments are required.
