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failure ¥ cooling system malfunction& F8 AR
E2 EFsha vk ol# @ 71 AFLE Aol
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(E 2) Monitoring Methods for Transformers

Diagnostic | Predictive | On Line | Failure Modes Monitoring Technique
Oil Analysis Y Y ABC Laboratory tests
Moisture in Oil Y Y No sensors exist now
Gas in Qil Y Y Y AC Hydran, Gas in oil analyzer
Partial Discharge v v Y BC Inner wave guide,
Vibration Y Y Y G Accelerometers”
Temperature Y Y ABCDEF RTDs, Optic finer sensors™*
Current™* Y Y AD CcT
Voltage Y Y A PT
Fan/Pump Status Y e Y F Switch position, Motor current

*: Only for winding vibration, still under development

Kk

ok k

¢ Including phase currents and bushing charge current
- If applying motor current analysis
Main failure modes
A @ Overload, B : Winding insulation breakdown,
E : Tap changer mechanical failure

Hok kR

se MIJIKYE 2002. 5

: Only for temperature measurement inside the winding

C : Oil insulation breakdown
F : Cooling system malfunction,

D : Bushing insulation breakdown,
G : Winding misalignment
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Hy CaHo CoHa CHs CaHs Cco CO2 >
Detection Limit(ppm] 10 1 3 1 20 5 10 5%
Repeatability [ +/-ppm) 5 0.3 0.6 0.2 5 2 5 3%
Range(ppm) 10~2,000| 1~1,000 | 3~1,500 | 1~1,500 | 20~1,500 | 56~2,000 | 10~3,000 | 5~95%

Nursing Unit) & 22Q18t8] #HANA 712 A 20E
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i 7tEE AR ZAEke ot TNUY +4
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ig=y
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TMMS(Transformer Monitoring and Management
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