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Odd Bus Voltage Huctuations Causing
Issues with Capacitor Bank Relay
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Sx Capacitor Banks - 2 Relays
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Pre-Fault Values of the Trip
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Fault Values of the Trip
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Event Records
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Event Humber Date/Time Cause Data -
14865 Dec 06 2012 09:39:10.05388563 | WOLT DIF 1 STSE18 PKEP
14858 Dec 06 2012 0593510057720 | WOLT DIF 1 STG38 PKP
14887 Dec 05 2012 09:34:42.1 58541 WOLT DIF 1 DPO

14855 Dec 06 2012 05:34:41 539957 | WOLT DMF 1 STG18 PKP
14885 Dec 06 2012 09:34:41 937874 | WOLT DIF 1 STGE3B8 PKP
14854 Dec 06 2012 0509401705923 | WOLT DIF 1 PO

14883 Dec 06 2012 09:09:39.9241838 | WOLT DIF 1 STGE18 PKEP
14852 Dec 06 2012 0590939 937723 | WVOLT DIF 1 STE38 PKP
14851 Dec 06 2012 059:04:47.5348500 | WOLT DIF 1 PO

14850 Dec 06 2012 059:04:47_ 340254 | WOLT DIF 1 STG18 PEP
14855 Dec 06 2012 09:04:47. 334000 | WOLT DIF 1 STG3EB PKEP
14858 Dec 08 2012 0330045 022783 | WOLT DIF 1 PO

14857 Dec 08 2012 053044 324511 WOLT DIF 1 STG18 PKEP
148585 Dec 05 2012 03 30:44 313551 WOLT DIF 1 STG3B PKP
14855 Dec 06 2012 0525 36.861146 | WOLT DIF 1 PO

14554 Dec 06 2012 032536 4090593 | WOLT DIF 1 STG18 PKP
14853 Dec 08 2012 052536 402841 WOLT DIF 1 STGE38 PKEP
14852 Dec 08 2012 03 10:57.612825 | WOLT DIF 1 PO

14851 Dec 06 2012 03 10:537.441826 | WOLT DIF 1 STGE18 PEP
14850 Dec 05 2012 03 10:57 435578 | WOLT DIF 1 STE38 PKP
14849 Dec 05 2012 05:07:05.083555 | WOLT DIF 1 DPO

14548 Dec 05 2012 030704 351241 WOLT DIF 1 STG18B PKP
14847 Cec 05 2012 050704 3545904 "I.I"ﬂ-l_'i'l'[)l: 1 STG38 PKEP
14545 Dec 08 2012 07V 45.07. 785420 | WOLT DIF 1 PO

14545 Dec 08 2012 07V 45:07.531104 | WOLT DIF 1 STGE168 PEP
14544 Dec 08 2012 07 4507 574354 | WOLT DIF 1 STG3B PKP
14543 Dec 06 2012 05:36:536. 3520804 | WOLT DIF 1 PO

14542 Dec 05 2012 5:36:56.147116 | WOLT DMF 1 STE18 PKP
14541 Dec 06 2012 06:36:56. 140857 | WOLT DIF 1 STE38 PKP
14540 Dec 08 2012 05 30:17 250222 | WOLT DIF 1 PO

14835 Dec 06 2012 05:30:17.04404 | WOLT DIF 1 STE18 PEP
14833 Dec 05 2012 5 30:17.058150 | WOLT DMF 1 STE38 PKP —
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Event Records

VTR
VOLT DIF 1 5TG18 PRP

VOLT DIF 1 5TG38 PKP

VOLT DIF 1 DPO

116 | VOLT DIF 1 5TG18 PKP

VOLT OIF 1 5TG38 PKP

72 | VOLT OIF 1 DPO

VOLT OIF 1 5TG18 PKP

058150 | VOLT DIF 1 STG3B PKP

3968 | VOLT DF 1 DPO
45 | VOLT DF 1 STG1B PKP
7064396 | VOLT DIF 1 5TG3 PKP




One of these things isn'’t like the others!
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WAVEFORMS
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WMCB-68A ¢ OC o & =

EHWHe4-p04 236/208 60 1 58 60 M7 H
EHWH42-A05 236/208 69 1 63 70 37/72¢
EHMH42-A106 236/268 69 1 89 90 3775
EHWH42-A15 236/208 60 i 89 90 37/5:
EHWHO4-A206 2306/208 60 1 A1l 125 59/5

SHORT- CIRCUIT CURRENT: S5KA RHMS SYMMETRICAL
BRANCH CIRCUIT SELECT CURRENT 23. OPERATING VOLTAGE RANGE: 197 VAC MIN. 253 VAC MA

SERIAL NUMBER 343D122899483-02

SUITABLE FOR OUTDOOR USE ALL MOTORS ARE THERMALLY PROTECTED
-- ELECTRICAL RATINGS --

'_VAC HZ PH HP FLA LRA RLA
030 60 131/131 19.5/21.2

A 2.5
1 1/2 3.3
b E.Q (OPTIONAL)
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What can | do to prevent nuisance
trips when the heat pump kicks on?

Capacitor Bank Protection is set very
sensitive. In this case at 2%.

Can interlock the heat pump contactor
with an 89B contact (humor intended)

Can add a standard VT to provide voltages
for protection.



How would this effect other relaying

e Phase and Ground Distance Protection:
e Could cause an element to over-reach if
a fault occurred at the same instance of
a heat pump start.
* Probably wouldn’t affect steady state
conditions unless extremely heavily
loaded line.



How would this effect other relaying

 Bus Under-voltage:
* Probably would be unaffected because
of the duration.



| essons Learned

Capacitor Bank Protection requires very
sensitive settings.

VT error can influence those setting.
We still spend most of our time talking
about instrument transformers.
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