3-Phase Induction Motor Winding Resistance Reference

) at ~20-25 °C, 1/8 HP - 250 HP, 208 /230 /460 /480 V | Indicative field-check values

Typical phase-to-phase resistance (

Approx. FLA 208 V 230 V 460 V 480 V Max. imbalance Suggested
@ 460 V (A) R R R _ (suggested) instrument
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How to use this table

. Rp = resistance measured between any two motor leads (T1-T2, T2-T3, T1-T3) with the motor cold, disconnected from the starter/VFD and leads isolated. For a Y or A stator
the t‘r)\ree readings should be nearly equal.

* % imbalance = (largest deviation of any reading from the average + average) x 100. Example: 1.02, 1.00, 0.98 Q - average 1.00 Q, max deviation 0.02 Q -» 2%.

* Voltage columns: for the same HP, winding resistance scales roughly with V2 (a 230 V winding is about ¥ of the 460 V value). 208 V values apply to 208-230 V rated
windings. 480 V values assume a dedicated 480 V design; many motors are simply labelled 460 V and run on 480 V, in which case use the 460 V column.

* Dual-voltage motors (9/12-lead): reading depends on how the leads are connected. Measure each individual winding (e.g., T1-T4) and compare to the
high-voltage-connection value; the low-voltage connection (parallel) will read about % of the high-voltage value.

* Temperature correction (copper): Ry, = Ry X (234.5 + T2) + (2345 + Tl). Roughly +0.39% per °C. Always compare readings taken at the same temperature.

* Measurement quality: below ~0.1 Q, ordinary DMM lead resistance and contact error will swamp the imbalance reading. Use a 4-wire (Kelvin) micro-ohmmeter; also keep
the test current well below rated so the winding does not heat during the test.

Interpreting results

* Within the suggested limit and within the typical range: no resistance-related concern. Follow up with insulation resistance (megger) and, where applicable,
polarization index tests; resistance alone does not prove winding health.

* Imbalance above the limit: suspect shorted turns, a loose/corroded lead connection or a high-resistance joint. Re-check connections and re-measure before condemning
the winding.

* Open circuit / infinite on one pair: broken winding or lead. Much lower than the range on all three pairs: check the connection scheme (dual-voltage) or the
HP/voltage rating assumed.

* Always prefer the manufacturer's nameplate/test-report value, or the motor's own baseline from commissioning, over this table.

Basis and limitations

There is no industry standard table of winding resistance by HP and voltage: values depend on manufacturer, frame, efficiency class (IE1-IE4 / NEMA Premium), pole count, and
winding design, and can differ by a factor of two or more between motors of the same rating. The ranges here are engineering estimates derived from NEC Table 430.250
full-load currents (4-pole, 60 Hz) and typical stator copper-loss fractions, giving R o= 2xP, + (3 x 1%), then widened to about 0.7x - 1.4x of the central estimate. FLA for 1/8
- 1/3 HP is typical rather than from a table. The % imbalance limits are common #ijeld—practice guidance (=5% is the usual ceiling; tighter limits are suggested for larger,
low-resistance windings) and are not set by NEMA or IEEE. Use for sanity-checking only, not as a pass/fail acceptance standard.



