TERMINAL MARKINGS AND CONNECTIONS
PART WINDING START

NEMA NOMENCLATURE—6 LEADS

AN /U\

Delta

OPER. 9/\,

MODE | L1 |12 |L3 |OPEN e
START |1 | 2 | 38 |789 / \
RUN [1,7 | 2839 — 3 8 2

Double Delta
(Extended Delta)

NEMA NOMENCLATURE—9 LEADS
WYE CONNECTED (LOW VOLTAGE ONLY)

T | T2 | T3 | T7 | T8 | T9 |Together

MOTOR LEADS | 1 2 | 3 7 8 9 | 48586

NEMA AND IEC NOMENCLATURE—12 LEADS

SINGLE VOLTAGE OR LOW VOLTAGE OF
DUAL-VOLTAGE MOTORS

12

NEMA . 1\4 \gw iﬁ EC
v \o /e

11 85 vsvz Vi1

IR T2 T3 7 T8 T9

NEMA 1,6 24 |35 712 8,10 |9,11

IEC ul,w2| vi,uz2  wi,vz2|u5Wwe | V5,U6 |W5,V6




TERMINAL MARKINGS AND CONNECTIONS
THREE-PHASE MOTORS-SINGLE SPEED

NEMA NOMENCLATURE—6 LEADS

SINGLE VOLTAGE ]
EXTERNAL WYE CONNECTION

L1 L2 L3 JOIN

4
1 2 3 48586 3 ~6 5\2

SINGLE VOLTAGE 6, 1
EXTERNAL DELTA CONNECTION
L1 L2 L3
1.6 2 4 35 3 4
5 2

SINGLE AND DUAL VOLTAGE
WYE-DELTA CONNECTIONS

1 6, \!
3/6\2 g _

SINGLE VOLTAGE

aZ%Fl‘EATING CONNECTION L1 |L2 |L3 |JOIN

START WYE 1 2 3 48586

RUN DELTA 16 (24 |35 |—
DUAL VOLTAGE"®

VOLTAGE CONNECTION L1 |L2 |L3 |JOIN

HIGH WYE 1 2 3 4&5&6

LOW DELTA 16 (24 |35 |—

"Voltage ratio: 1.7321to 1.



TERMINAL MARKINGS AND CONNECTIONS
THREE-PHASE MOTORS-SINGLE SPEED

NEMA NOMENCLATURE—9 LEADS

6 EV\S 5
DUAL VOLTAGE 3~ N2
WYE-CONNECTED
VOLTAGE | L1 L2 L3 JOIN
HIGH 1 2 3 487,588,689
LOW 1.7 2.8 39 | 48586
1
9/\4
/6 If\
3 8 5 2
DUAL VOLTAGE
DELTA-CONNECTED
VOLTAGE | L1 L2 L3 JOIN
HIGH 1 2 3 487,588,689
LOW 167 248 |359 |—




TERMINAL MARKINGS AND CONNECTIONS
THREE-PHASE MOTORS-SINGLE SPEED

NEMA NOMENCLATURE-12 LEADS

4
V4

10

12 11
9 8
DUAL VOLTAGE 627 &5
EXTERNAL WYE CONNECTION 3 N2
VOLTAGE | L1 L2 L3 | JOIN
HIGH : > 3 487 588,689,
10811842
LOW 17 28 39 | 48586,
10&11&12

y
12, 1
: / \
7 9 4
7

10 6

12 111 3/ \
9 8 10
3/6/ \5\2 7 85 2
DUAL VOLTAGE

WYE-CONNECTED START
DELTA-CONNECTED RUN

VOLTAGE |CONN. | L1 L2 L3 JOIN

HIGH WYE |1 2 3 4&7,5&8,6&9,
10&11&12
DELTA 1,12 | 2,10 | 3,11 |4&7,5&8,6&9
LOW WYE |17 |28 |39 |4&546,
10&11&12

DELTA | 1,6,7, 2,48, 3,59,| —




TERMINAL MARKINGS AND CONNECTIONS
THREE-PHASE MOTORS-SINGLE SPEED

IEC NOMENCLATURE—-6 AND 12 LEADS

SINGLE AND DUAL U1 wZ, U1
VOLTAGE WYE-DELTA
CONNECTIONS Uo
W2~ v2 Wi U2
SINGLE VOLTAGE Wi~ i 5 71
OPER. CONN. L1 L2 L3 JOIN
MODE
START WYE U1 V1 Wi U2&V2&W?2
HUN DELTA Ui,w2 vi,u2 | Wi, v2 | —
DUAL VOLTAGE*
VOLT. CONN. L1 L2 L3 JOIN
HIGH WYE Ui Vi Wi U2&V2&W2
LOW DELTA Ui,w2 vi,u2 | Wi,v2 | —
"Woltage ratio: 1.7321to0 1.
U1
W6, U1
: A
Us WbH U2
W2

s us

w& %5 w1/ \UB
V2

Wi 2y, V6 V5 V2 Vi

DUAL VOLTAGE WYE-CONNECTED START
DELTA-CONNECTED RUN

VOLT. CONN. | L1 L2 L3 JOIN
HIGH WYE | U1 V1 W1 U28&U5.V2&V5
W2&W5,UB&VB&WE
DELTA | U1,W6 | V1,UB |W1,V6 |U2&U5,V2&V5,
W2&W5
LOW WYE |U1,U5 |V1,V5 |W1,W5 |U2&V2&W2,
UB&V6&W6
DELTA | U1,U5, | V1,V5, | W1,W5,| —
W2W6 | U2.U6 | v2,V6




TERMINAL MARKINGS AND CONNECTIONS
THREE-PHASE MOTORS-TWO SPEED,
SINGLE WINDING

NEMA NOMENCLATURE-6 LEADS 4
CONSTANT TORQUE CONNECTION 3 !
Low-speed horsepower is half
of high-speed horsepower.” 5 2 6
TYPICAL
SPEED L1 | L2 |L3 CONNECTION
HIGH 6 4 |5 1&2&3 JOIN | 2 WYE
LOW 1 2 |3 4-5-6 OPEN | 1 DELTA

4
VARIABLE TORQUE CONNECTION

Low-speed horsepower is 3 1
one-fourth of high-speed
horsepower.” 5 2 6
TYPICAL
SPEED L1 L2 |L3 CONNECTION
HIGH 6 4 |5 1&2&3 JOIN | 2 WYE
LOW 1 2 |3 4-5-6 OPEN | 1 WYE
4
CONSTANT HORSEPOWER CONNECTION 2 1
Horsepower is the same
at both speeds. 5 5 6
TYPICAL
SPEED L1 | L2 | L3 CONNECTION
HIGH 6 4 5 1-2-3 OPEN | 1 DELTA
LOW 1 2 3 | 4&5&6 JOIN | 2 WYE

" CAUTION: On European motors horsepower variance with speed
may not be the same as shown above.




TERMINAL MARKINGS AND CONNECTIONS

THREE-PHASE MOTORS-TWO SPEED,
SINGLE WINDING

IEC NOMENCLATURE-6 LEADS 2U

CONSTANT TORQUE CONNECTION

TYPICAL
SPEED | L1 | L2 | L3 CONN.
HIGH 2W | 2U | 2V [ 1U&TIV&IW JOIN | 2 WYE
LOW iU | 1V | 1TW |2U-2V-2W OPEN | 1 DELTA
VARIABLE TORQUE CONNECTION oU
ny 1W
2V v 2W
TYPICAL
SPEED | L1 | L2 | L3 CONN.

HIGH 2W | 2U | 2V [ 1U&TV&1W JOIN| 2 WYE
LOW U | 1V | 1W |2U-2V-2W OPEN | 1 WYE




TERMINAL MARKINGS AND CONNECTIONS
SINGLE-PHASE MOTORS—CAPACITOR-START

NEMA NOMENCLATURE

SINGLE VOLTAGE

Q

THERMAL

PROTECTOR

| MAIN (RUN) WINDING

O

I

ow

AUXILIARY (START)

WINDING

1o °
ROTATION L1 L2
CCW 1,8 4,5
Cw 1,5 4.8
DUAL VOLTAGE P1
(MAIN WINDING ONLY) (_) PROTECTOR
Auxiliary winding is always "2
at low voltage rating; !
capacitor should be MAIN (RUN) WINDING g
rated accordingly. P A
8
Q E:mumv (START)
WINDING
Aa——
VOLTAGE ROTATION L1 L2 JOIN
HIGH CCW 1 4,5 28&3&8
Cw 1 4,8 2&3&5
LOW CCW 1,3,8 245 | —
Cw 1,35 248 | —




TERMINAL MARKINGS AND CONNECTIONS
SINGLE-PHASE MOTORS-CAPACITOR-START

NEMA NOMENCLATURE
DUAL VOLTAGE () THERMAL P
(MAIN AND AUXILIARY WINDING) \___/ PROTECTOR -
Capacitors in auxiliary ]
windings are rated for 5
lower voltage. MAIN (RUN) WINDING
’ Crrem :
£CRp ;
ECAP:: g
AUXILIARY (START) WINDING
VOLTAGE | ROTATION | L1 L2 JOIN
HIGH CCW 1,8 4,5 2&3,6&7
Cw 1,5 4,8 2&3,6&7
LOW CCW 1368 | 2457 | —
Ccw 1,357 | 2468 | —

The switch in the auxiliary winding circuit has been omitted from
this diagram. The connections to the switch must be made so
that both auxiliary windings become de-energized when the
switch is open.

ROTATION: CCW - Counter-clockwise
CW - Clockwise

The direction of shaft rotation can be determined by facing the
end of the motor opposite the drive.

TERMINAL MARKINGS IDENTIFIED BY COLOR

1-Blue 5-Black P1-No color assigned
2-White 6-No color assigned P2-Brown

3-Orange 7-No color assigned

4-Yellow 8-Red

NEMA MG 1-1998 (Rev. 3), 2.41. Note: May not apply for some
definite-purpose motors.



TERMINAL MARKINGS AND CONNECTIONS
FOR DC MOTORS (NEMA NOMENCLATURE)

SHUNT MOTOR
VY Y
SHUNT FIELD
INTERPOLES
F1 =4[ a1 ARMATURE A2 |= F2
LINE LINE
COMPOUND MOTOR
AV A
SHUNT FIELD
YV
INTERPOLES SERIES
+ ARMATURE FELD |
F1_T | A1 A2| [s1 s2|= F2 |
LINE LINE

SERIES MOTOR

INTERPOLES SERIES
ARMATURE FIELD

=+ | A1 A2 | |s1 S2 | =

LINE LINE

All connections are for counterclockwise rotation facing the end
opposite the drive. For clockwise rotation, interchange A1 and A2.
Some manufacturers connect the interpole winding on the A2 side
of the armature.

When the shunt field is separately excited, the same polarities
must be observed for a given rotation.



TERMINAL MARKINGS AND CONNECTIONS
FOR DC GENERATORS (NEMA NOMENCLATURE)

SHUNT GENERATOR

AYVVYYY Y
SHUNT FIELD

INTERPOLES

F1 =] A1 ARMATURE A2 |= F2

COMPOUND GENERATOR
YYYYY Y

SHUNT FIELD

INTERPOLES
ARMATURE
F1 + A1l A2

SERIES
FIELD
s2 S1|= F2

LINE LINE

All connections are for counterclockwise rotation facing the end
opposite the drive. For clockwise rotation, interchange A1 and
A2.

Some manufacturers connect the interpole winding on the A2
side of the armature.

For the above generators, the shunt field may be either self-
excited or separately excited. Whenitis self-excited, connections
should be made as shown by the dotted lines. When the shunt
field is separately excited, it is usually isolated from the other
windings of the machine, but the polarity or the voltage applied
to the shunt field should be as shown for the particular rotation
and armature polarity.

NEMA MG 1-1998 (Rev. 3), 2.14, Note 5.





