Calculation for deriving new under and over voltage protection settings

The formula supplied to us from Hitachi:
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Where

M = VR_LV V]
VR_HV V]

And

Vrv = Voltage of LV

Vyv = Voltage of HV

Vr.Lv = Rated Voltage of LV

Vr.uv = Rated Voltage of HV

%X = Impedance of Transformer

M = Transformation Ratio

Qr-svc = Rated Reactive Power of D-SVC

Qsvc = Reactive Power of D-SVC (- : Capacitive, + : Inductive)

The HV voltage lower limit is -6% of 11kV or 10,340V

To calculate the new undervoltage setting assuming maximum kVAr out put from the
D-SVC:

vy, :10340'422.4 422.4 497 400

11000 3 100 400

V,, =384.98

Phase to earth voltage:

384.98
Vv, 22 20220V

J3

And taking account of the VT:

222.2
Vi == =11

The HV voltage upper limit is +6% of 11kV or 11,660V

To calculate the new undervoltage setting assuming maximum kVAr out put from the
D-SVC:

V,, —11660 - 422.4 422.4 497 400

11000 /3 100 400
V,, = 435.62V

Phase to earth voltage:

v, 23502 _ 551 5y

J3

And taking account of the VT:

v, =212 1258y
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