Ferro-Resonance

Recipe

1.
2.

X, = X¢ ; Ratio of Capacitance and Inductance within a portion of the system.
Any type of switching event , including breaker operations
(shock excitation)

3. Single phase switching of 3 phase transformers
4,
5. Underground cable (x.) + transformer (X,)

Over voltage conditions of lightly loaded transformers

Symptoms:

akhwbE

Failed arresters

Violent fuse clearing

Failed transformers

Premature failed UG primary cable
Higher than normal volts and amps
(1.5X or more)



1. Open-Delta connected PTs
2. Surge capacitor

3. 187 ft 4/0 Al 15 Kv UG cable
4. Single phase switching
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One Line of Underground cable and Transformers




Duration

Date & Time

V-PhC

Ph A

Ph B

Ph C

Dist Ckt Phase C A B C A B

Sag 1271 7/13/2009 11:20:18 | 30.7 0.8 0.2 0 0 0

swell 3249 7/13/2009 11:20:18 - 112.4 113.8 0 0.4 0.4 -
Sag 2 7/13/2009 11:19:24 82.3 111.5 113.8 0 0.3 0.4 1.535X
swell 3 7/13/2009 11:19:24 - 116.5 116.6 0 0.3 0.4
Sag 26 7/13/2009 5:06:54 94.2 113.9 112.9 0 0.4 0.5 1.337X
Sag 16 7/13/2009 5:06:13 | 111.6 | 100.2 115.5 0 0.3 0.6

swell 12 7/13/2009 2:05:07 109.5 115 118.4 5.2 0.8 0.6

swell 3 7/13/2009 2:05:07 108.6 115 117.1 6.7 0.8 0.5

swell 14 7/13/2009 2:05:07 108.4 115 117.7 6.7 0.9 0.5

Swell 19 7/13/2009 2:05:07 110.8 115 118 4.9 0.9 0.5

swell 3 7/13/2009 2:05:07 110 115 116.9 5.4 0.7 0.6

swell 3 7/13/2009 2:05:06 | 106.2 | 114.9 118.1 108 | 1.1 0.5

swell 4 7/13/2009 2:05:06 | 110.8 | 114.9 116.8 4.9 0.8 0.5

Swell 3 7/13/2009 2:05:06 | 111.2 | 114.9 117 3.7 0.8 0.5

Swell 14 7/13/2009 2:05:06 | 111.1 115 118.3 4 0.7 0.5

swell 19 7/13/2009 2:05:06 | 111.3 115 117.6 3.5 0.6 0.5

swell 3 7/13/2009 2:05:06 | 111.5 115 116.8 4.2 0.7 0.5

swell 4 7/13/2009 2:05:05 | 110.5 115 116.9 5.9 0.7 0.5

Swell 2 7/13/2009 2:05:05 110 115 117 6.3 0.7 0.5

swell 3 7/13/2009 2:05:05 | 111.4 115 116.7 4.1 0.7 0.5

swell 3 7/13/2009 2:05:05 | 110.7 115 116.8 5.3 0.7 0.5
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A=236.3 2.16X
B=203.6 1.86X
C=246.8 2.26X




