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1 Sync Check with Voltage selection and VTs with
different ratio

1.1 Introduction
The VT ratio of all VTs “connected” to either Vsyn1 or Vsyn2 must be the identical. If different VT values are set
DIGSI will show an inconsistency and the configuration cannot be loaded into the device. (The VT at Vsync1
may be different from the VT at Vsync2)

In this description a “work around” is shown for the case when different VT ratios are applied. The selection
logic is covered in the separate application note SIP5-APN-004.

Figure 1: Single line showing VTs for sync check.

VT ratios for the example shown in Figure 1:

VT Connection Ratio
VT1 Vsyn1 230 kV / 110 V
VT2 Vsyn1 220 kV/ 110 V
VT3 Vsyn2 220 kV / 110 V
VT4 Vsyn2 220 kV / 110 V

Table 1: VT ratio from plant data
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This presents two problems:

1. The primary rated voltage of VT3 and VT4 are not the same as VT1 which is used as reference in this
example. Under this condition the sync check expects a power transformer with corresponding ratio
between these measuring points. The primary rated voltage must be set the same by applying the
work around covered by Note 1 below.

2. The ratio of VT1 and VT2 are not the same although they are both assigned to Vsync1. This is not
permitted. The ratios must be set the same by applying the work around covered by Note 2 below.

1.2 Application
For the Sync Check in this example there are two requirements for the VT ratio:

1. The primary voltage must be the same for all VT used for sync check. If the primary voltage is
different the sync check considers a transformer with corresponding ratio difference between the
measuring points.

2. The primary and secondary voltage of VTs connected to one side (either Vsyn1 or Vsyn2) must be
identical.

To illustrate the two methods that can be adopted when the VTs do not comply with the two requirements
above the VT settings will be applied as follows (VT1 is chosen as reference):

VT parameters Settings applied
VT Connection Ratio Set Rated

primary
voltage

Set Rated
secondary voltage

Set Magnitude
correction

VT1 Vsyn1 230 kV / 110 V 230 kV 110 V 1
VT2 Vsyn1 220 kV/ 110 V 230 kV 110 V 0.956 (note 2)
VT3 Vsyn2 220 kV / 110 V 230 kV 115 V  (note 1) 1
VT4 Vsyn2 220 kV / 110 V 230 kV 115 V  (note 1) 1

Table 2: Derived VT ratio settings

Note 1 – Adapted VT is not on same side as reference CT:

Here the set VT primary rated voltage must be adapted to be the same as that of the reference VT which is
VT1 in this example. The set primary voltage now deviates from the actual VT rating. The secondary rated
voltage must be adapted so that the ratio remains correct:

݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	݀݁ݐܴܽ	ݐ݁ܵ = 	 ௌ௘௧	௥௔௧௘ௗ	௣௥௜௠௔௥௬	௩௢௟௧௔௚௘
௏்	௣௥௜௠௔௥௬	௩௢௟௧௔௚௘

∙ ݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	ݐܸ

݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	݀݁ݐܴܽ	ݐ݁ܵ = 	
230ܸ݇
220ܸ݇ ∙ 110	ܸ

݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	݀݁ݐܴܽ	ݐ݁ܵ = 115ܸ

Note 2 – Adapted VT is connected to the same side as reference VT:

Here the set VT primary and/or secondary rated voltage must be adapted to be the same as that of the
reference VT. The set ratio now deviates from the real ratio. This ratio deviation is compensated with the
Magnitude Correction setting:

݊݋݅ݐܿ݁ݎݎ݋ܿ	݁݀ݑݐ݅݊݃ܽܯ	ݐ݁ܵ = 	 ௌ௘௧	௥௔௧௘ௗ	௦௘௖௢௡ௗ௔௥௬	௩௢௟௧௔௚௘
ௌ௘௧	௥௔௧௘ௗ	௣௥௜௠௔௥௬	௩௢௟௧௔௚௘

∙ ௏்	௣௥௜௠௔௥௬	௩௢௟௧௔௚௘
௏்	௦௘௖௢௡ௗ௔௥௬	௩௢௟௧௔௚௘
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݊݋݅ݐܿ݁ݎݎ݋ܿ	݁݀ݑݐ݅݊݃ܽܯ	ݐ݁ܵ = 	 ଶଶ଴௞௏
ଵଵ଴	௏

∙ ଵଵ଴	௏
ଶଷ଴	௞௏

݊݋݅ݐܿ݁ݎݎ݋ܿ	݁݀ݑݐ݅݊݃ܽܯ	ݐ݁ܵ = 0.956

1.3 DIGSI Settings
For all VTs the settings calculated above and shown in Table2 must be applied with DIGSI as shown for VT2 in
screen shot below.

Figure 2: Settings of VT ratio and Magnitude correction (shown are VT2 settings)

1.4 Tests
During final commissioning the above VT ratio settings must be checked by monitoring the measurements in
the device. Prior tests with secondary injection are recommended:

VT Assumed
Primary
Voltage
(Ph-Ph)

Injected
secondary
voltage
(Ph-G)

Measured values
Primary
(Ph-Ph)

Secondary
(Ph-Ph)

VT1
230k/110

220 kV  60.75 V 220 kV 105.2 V

VT2
220k/110

220 kV  63.51 V 220 kV 105.2 V

VT3
220k/110

220 kV  63.51 V 220 kV 110 V

VT4
220k/110

220 kV  63.51 V 220 kV 110 V

Table 3: Test values for secondary injection
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While injecting the secondary voltage, the measured values can be checked:

Figure 3: Screen shot primary measured values (da= 120° is due to test condition, normally 0°)

As shown, the primary voltage is 220 kV at Vsyn1 (V1) and Vsyn2 (V2). This must be checked for all VTs by
changing the selection with “V sync select.”

The secondary voltage should also be checked to be sure that all settings are correct:

Figure 4: Screen shot secondary measured values (V1 measured with VT2) (da= 120° is due to test condition,
normally 0°)
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In the screen shot above, the VT connected to Vsyn1 (V1) is VT2. The measured secondary voltage is 105 V
due to the magnitude correction. This can be calculated as follows:

ℎܲ)	݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	݀݁ݎݑݏܽ݁ܯ − ܲℎ) = ℎܲ)	݁݃ܽݐ݈݋ܸ	݀݁ݐ݆ܿ݁݊ܫ − (ܩ ∙ 	√3 ∙ ݎݎ݋ܥ.݃ܽܯ

ℎܲ)	݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	݀݁ݎݑݏܽ݁ܯ − ܲℎ) = 63.51 ∙ 	√3 ∙ 0.956

ℎܲ)	݁݃ܽݐ݈݋ݒ	ݕݎܽ݀݊݋ܿ݁ݏ	݀݁ݎݑݏܽ݁ܯ − ܲℎ) = 102.5

Note that the delta voltage (dV) is always zero (with primary and secondary measured values) when the
primary voltage is the same on both sides.
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