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I SUBJECT: AI,IPERAGE TiNBALANCE DETECTIoN IN 3 PHASE, 3 WIRE ELECTRIC MoTORS

INTRODUCTION

Three phase, three wlre electr ic motor appl icet ions occaglonal ly encounler
a current unbalance condlt ion, This bul let ln Provldes a neans of deter-
mining \rhether the unbalance ts caused by the suppty ( l1ne),  motor ( loed)

or a comblnat ion of both. Thts bul let in aPPl les to al l  products wlth thls
notor apPl ica! lon.

DISCUSSION

Deslgnate lhe cur lents read in Ehe
s u p p l y  l i n e  a s  A ,  B ,  C .\-

Run the nolot and record the amPerage
r e a d l n g s  i n  s u P P I Y  l l n e s  A ,  B '  C '
Deslgnate the readlngs obtalned as

A t ,  8 2 ,  C a .

I
I

FICUR.E

FIGURE 2

NOTE: In a nolor-coinpresso! lnsts1-
lat lon naldtain a sustalned load ohen

recordlng currents.

Reconf lect T1 to B, T2 to C and T3 to A'
(Flgure 2) Run lhe molor and record the

ampetage regdings as A3, 81, c2.
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l '  A t

2 '  Lz

3.  A:

tJ
Reconnect T1 To C, T2 to
(Figure 3) Run the nolor
the anperage readinge as

total

Total

l o E e t

| 
.,_t

by runnlog the teeta you oblalned the follonlng readlngel

8 2 -  4 5  c a  -  4 0
B l  -  4 9  c 2 -  4 4
8 3 - 4 0  c r - 4 3  ,

foI10r,16 |

Total

A,  13  ro  B .
and record
A2,  83 ,  C l .

FIGURE 3

RESULTS

Tabuletlon of the prevlous reEdlngs obralned wll l  explaln the unbaLance effect.

Record the readlngE as. fol lol,rg!

( A l + B l + C l )

@ 2 +  R 2 +  C 2 )

( A 3 + 8 3 + C a )

To!al Vert lcal:

colrparlng the sun of the A reedingg to the 6uD of the B readlogB or lhe BUrn of,
the C leadlngs in lhe ver!1cal colun!6 Ar + A. + A. vs B, + B^ + 83 vs Cl + C2 +
ca give6 llre unbelarce effect produced Uf ttre'11g9'gg2p!L. '

Compeilng the sun of the lotals ln eech of the horlzonlal ltnes (A, + B, + C, v6
A, + Bt + c, vs A2 + Ba * Ca) Stves lhe unbalance effect produced $y thA mot6r
( Ioad ) :

Exanple #l ! AssuDe

l8t run! Al - 50

2nd run: 43 - 44

3rd run: 42 - 4l

Tebulate the data as

A B C

r .  50  49  43

2 .  4 t  4 5  4 4

3 ,  44  40  40

r35 134 t27

= L42

= f30 Average - 132

- L24
- Tolal

t
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Average = I32

.- Unbalance due to llne eupply =

'\!' Max-Mln 135-127 I --.
Ar.r.s" 

'-1lf = 
liZ" bL

Unbelence ln notor lead -

f!2:]4 - ., w
t32

In thls exanpLe we would concluale tha! the noior ts the major Eource of unbalsnce.

Exanple /i2 |

'  l s t  r u n :  A t - 4 9  R 2 -  4 4  C a - 3 9

2nd run: 43 - 48 Bl - 44 CZ - 44

3rd run: A2 = 44 83 - 39 Ct - 44

TabuLatlng:

A B C lotal

L .  4 9  4 4  ^ 4  " ;

.  2, 44 44 44 - 132 Averate - 131.7
r\\- 

3, 48 39 39 . 126

;  l ;  G- ,o . . ,
Average  131 ,7

Unbalance due to l!.ne eupply -

J!J:J27 - r" ,,
t 3 1 . 7

Unbalance 1n notor load -

|  17- t  7A
:  E  O.  J i l

:

' In this example re lrould conclude that lhe major source of utrbalence ls due Lo
lhe l ine suppLy.

While the methoal previously alescr lbed neglects to account for lntelact loo effects,
it 16 sufflclently anple for nost fleld analyses and provldes ar easy method for
dGt€rnLnlng the soulce of najor dlfficulty 1n nany notor appllcatlolls rihere curlenc
unbalance 16 prevalent.
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