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What are Harmonics?

Harmonics are electric voltages and currents that appear on the o — i —ws HEROT e e
electric power system as a result of non-linear electric loads. I |
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In a normal alternating current power system, the voltage varies il
sinusoid ally at a specific frequency, usually S0Hz. When a linear
electrical load is connected to the system, it draws a sinusoidal
current at the same frequency as the voltage.
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When a non-linear load is connected to the system, it draws a
current that is not necessarily sinusoidal. Examples of non-linear
loads include common office equipment such as computers,
Fluorescent lighting and also variable speed drives which are
getting popular nowadays for energy conservation.
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Table 1 shows the current and voltage THD% for

One of the major effects of harmonics is an increase in current in different orders of harmonics. L2 (Yellow phase) and L3
the system. In addition to the increased line current, different (Blue phase) have the highest current THD of 60.61%
electrical equipment can suffer its effects (Overheating, Insulation and 68.38 %.

Degradation) in the power system. Therefore, harmonics should be

reduced as much as possible. Unfortunately, unknown to most I NMSB-TZA / 62 INCOMER SURPLY from TE-T2-L2 ]
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engineers ,its effects on Partial Discharge (PD) testing is still not

widely known. This is the recommended testing method for S :
detection of insulation degradation in high voltage equipment. -2 :
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A 7-Day of Power Quality Monitoring (PQM) are carried out on 3 mE e e e o] prgpes
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—— Table 1: Voltage and Current THD (%) for different orders
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PARTIAL DISCHARGE TESTING |

Table 2 shows the Power Quality parameters (Voltage,
Current, Power, THD-U % and THD-I % etc). These
inconsistencies of current harmonic distortion were
suspected to be due to loading.

y Table 2.5 MSB-T2A / Q2 Incomer Supply from TF-T2-L2

2™ December 2013 to 9 December 2013 (13)
(Sumy
Max 245.04 246.17 247.38 1.06
Voltage(V)
Min 23472 235.01 236.49 o
Max 1035.9 1074 1065.12 136.15
Current(A)
Min 15.2 142 9.6 26.77
Max 246.8 257.40 2552 (758.9)
Power (kW)
Min 454 -56 531 -145.6)
Max 2484 258.3 257.2 T63.3)
Power (KVA)
Min 37 3.4 335 (15.5)
Max 1338 130.7 1403 (404.8)
Power (KVAr)
Min -14.6 -21.4 -20 (-49.4)
Max 0.99 0.99 0.99 (0.99)
PP
Min -0.99 -0.99 0.99 (-0.99)
Max 2.84 2.82 2.93
THD-U %
Min 0.57 0.53 0.55
Max 4R87.92 493.83 498.33
THD-1 %
Min 2.62 277 2.02
Max 50.248
Frequency(Hz)
Min 49.66

Table 2: Power Quality Measurement Parameters

Partial Discharge Online Testing

As a result of the high THD detected a 7-Day Partial Discharge (PD)
Online Monitoring exercise was carried out on the same 3 phases of
this equipment which is a cast resin transformer of 22kV. The
results of the PD Measurement readings are summarized in the PD
Bar charts shown below.
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Partial Discharge Measurement

The Partial Discharge (PD) measurement are carried out
both in snap shot mode as well as online monitoring
mode. The Online monitoring data is colored in blue
while the snap shot data is colored in pink.

From the PD Bar charts, it can be observed that PD
activities (Average magnitude and pulse count) has risen
tremendously as compared to the values of the snapshot
measurements during the 7 days of monitoring. This
goes to show how the effects of harmonics and changing
loads have affected the PD activities of this equipment.
PD online monitoring thus provides more detailed
analysis to study the effects of harmonics on partial
discharge activities over a period of time. Has this not
been done, we would think the PD condition is much
better than it really is. With this new information, more
regular inspections and maintenance is being planned to
prevent any opportunity for the PD activity to increase
into the undesired range although its condition is still
within normal limits.

Conclusion

Therefore in the long term, it is important to maintain
the equipment thoroughly with regular partial discharge
monitoring carried out half yearly for the equipment in
case of further rise in harmonics content or other factors
such as load, temperature etc, that will lead to further
increase in partial discharge activities thus causing
sudden damage. There have been documented cases of
equipment failing within 2-3months after a snapshot
test.

EQUIPMENT HEALTH PREGNOSTIC
SYSTEM (EHiPS)

Please Look Out For Our Latest Development In
Data Mining And Analytics in our next issue

,,,,,,,,,,,,,,,,,,,,, .
Inputs ‘ﬁ IMS Cloud |
o | Configuration & ' Configured Virtual Machine |
@ a Preparation s for Current Bearing |
Jr— earing Data
| g : S |
4 Base . . v
Bearing Data l - + | Baseline | Current Condition |
e . for Bearing PHM |
+ Vibration | . '
o Acoustic ||+ Bearing geometry H Feature Selection |
« Ol Sample dimensions ' v - |
o Heat | | « Application / usage ' e, -~
Emission + Failure modes / g : d |
[ ' e
| degradation pattern H = - |
Bearing Info Case Based Reasoning ¢
« Specs | 1 Best Match Unit ' Health Assessment I
«  Location | Intelligent Tool Selection : 2 e il |
«  Environment N
«  Working | Problem Classification *" i Wy ‘
Condition | ‘ |
| Inference of Best Solution |
Oter g RUL Prediction |
Requirement [ 4 selected Tools g
* Prognosis | ' |
s Dlognosis | Pool of Modularized g I
*  Quality of Watchdog® Tools H |
Results | .
|

SINGAPORE OFFICE

Hoestar Inspection International Pte Ltd
Address : 5A Siang Kuang Avenue, Singapore 347923
Tel : € 604 Fax: (65) 6281 9477
E-mail : sales_enquiry@hoestarinsp com sg




