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WHITE PAPER

THREE PHASE SOLID STATE RELAYS AND THEIR APPLICATION IN 
THREE PHASE MOTOR CIRCUITS

Abstract
Three phase Solid State Relays (SSRs) have been available since shortly after the introduction of Single Phase SSRs 

inductive loads.

Introduction
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Figure 1 - Block diagram depicting three-phase loads controlled by Three-phase SSRs.

are used today.

upon load type.
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Three Phase Power Systems

half cycle.

-

-

Three Phase Induction Motor Loads
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      pf (1)
746

Where HP is horsepower, VL is line voltage, IL

  746         (2)

   (3)

   (4)

 
  (5)

R

Code KVA/HP Code KVA/HP Code KVA/HP Code KVA/HP
A F 5.0 -5.59 L 9.0-9.99 S 16.0-17.99
B G M 10.0-11.19 T 18.0-19.99
C H N U
D 4.0 -4.49 I 7.1 -7.99 P V
E 4.5 -4.99 K 8.0 -8.99 R 14.0-15.99

Table 1 - Motor slip value codes
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During motor starting operation

During motor steady state operation

Figure 4 

transient steady-state(6)

transient is negligible for Resistive loads hence steady-state

transient steady-state can be considered equivalent 

and application.

Example Line Current Calculation for a three phase Induction Motor

  746 
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 577     
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 577  5  4.5   
440

Safety Agency Standards Relative to Solid State Relays

Standard

SSRs for Three Phase Induction Motor Applications
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Start/Stop Motor Applications

the contactor.

phase (phase current lags the phase voltage). Zero-crossing solid state 

Motor Reversing Applications

needed.
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Figure 6 - 

1. -

earlier.

4. -

circuit is already built into the SSR.
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is required.

Selecting SSRs for 3 Phase Induction Motor Applications

1. -

and reversing SSRs.
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HP Ratings at Three phase SSR, HP/FLA Reversing SSR, HP/FLA
D53TP25X D53TP50X CTRX6025 D53RV25X D53RV50X

-

- - -

Table 3 

HP Ratings at CWD4825-10 CWD4850-10 CWD4890-10 CWD48125-10

Table 4 

Considerations for SSR power dissipation

PSSR f

(7) PSSR

PSSR

Note: In a motor reversing application with the same capacity motor, the total power dissipation in the SSR would be 67% 

Selecting three phase SSRs with Integral Heat Sinks
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One three phase DIN rail 
mounted SSR with integral heat 
sink to control all three phases 

simultaneously

CTRD6025 as motor Controller up to 1HP 
@480VAC, 2.1 FLA

D53TPxx Series as motor Controller up to 
10HP@600V, 11FLA
3HP@240V, 9.6FLA

One three phase panel mounted 
SSR with integral heat sink to 

control all three phases 
simultaneously
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Selecting three phase SSRs with Separate External Heat Sinks

R SSR) - R  - R   (8)

Where:

Tamb = the operating ambient temperature in 
PSSR
R W
R

SSR and heat sink R

R

R
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Three single-phase SSR to 
control all three phases 

independently/simultaneously

One Dual SSR to control two 
phases 

independently/simultaneously

One three phase SSR to control 
all three phases simultaneously

D53TPxx Series as motor Controller up to 
10HP@600V, 11FLA
3HP@240V, 9.6FLA

CW Series as Motor Controller up to 
15HP@48V, 36FLA 

10HP@240V, 9.6FLA

Evolution Dual Series as Motor Controller 
up to 5HP@48V, 14FLA

3HP@240V, 12FLA


