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Time Current Curves TC01200002E
E ive March 2018
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clearin g time

A vailabl e long delay time:
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+0 / –30%
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2
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en d of curve

A vailabl e shor t delay
pic k up settings

2– 8,10 , x 5%12 Ir
(se e Not e 7)

Ins tan taneous
override (se e Not e 10)

FDE Circui t breake r time/curren t curve s (phas e current)

Lon g dela y (LD ) an d shor t dela y (SD ) wit h I T response
2

A vailabl e sensorsI :)( n

80A
160A
225A

1 2 3 4 5 7 10 20 30 40 50 70 100 2 3 4 5 7 10 20 30 40 50 70 100.5 .7

1 2 3 4 5 7 10 20 30.5 .7

T ype s FDE , FDCE , HFD E circui t breakers

Notes:

1. Curv e accurac y applie s fro m –20C to +55C ambient . Temperature s abov e +85C caus e an over-
temperatur e protectio n trip . Fo r possibl e continuou s amper e deratin g for ambien t abov e 40C , refer
to Eaton.

2. Applicatio n frequenc y is 50/60 Hz.

4. The right portion of the curve i s determined by the interrupting rating of the circuit breaker. 

5. Th e left portio n of the curv e is show n as a multipl e of the lon g dela y setting
(Long delay pick u p = 115% of ). Rang e is110%–120%.

7. The short delay pick u p ha s nine settings/positions: 2–8, 10, 12.

9. Breakpoin t bac k to FL A T respons e occur s @ 8x for uppe r lin e of the I T curve.

(correspondin g to SDP U positio n nine ) at 12x an d designate d as 12 . Ins tan t aneou s toleranc e is+/–20%.

12. Fo r LD respons e an d SD wit h I T respons e (thi s curve):

13. Fo r groun d faul t dela y respons e curve , see : TC01203017E
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B 20A 70A 10A
C 30A 80A 125A
D 40A 90A 150A
E 50A 100 A 160A
F 60A 125 A 175A
G 70A 150 A 200A
H 80A 160 A 225A

I

6.  Total clearing times shown include the response times of the trip unit, the breaker opening, and the
interruption of the current.

28.  Short delay I  T band has a tolerance of +/–15%.

Breaker
type

Symmetrical RMS amperes (kA) UL/CSA

FDE
HFDE
FDCE

 240  V

Interrupting ratings—50/60 Hz

  65
100
200

 480 V

35
65
100

600  V

18
25
35

if a current above the long delay pick up value exists for a time and then is cleared by the tripping of a 
down stream device or the circuit breaker itself. A subsequent overload will cause the circuit breaker to trip
in shorter time than normal. The amount of time delay reduction is inverse to the amount of time that

completely reset memory.  
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Figure 4. Types TMQF and TMQV 225A—Long Short Delay and I 2T—Curve Number TC01203016E

Digitrip 310+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-Frame Circuit Breakers

Catalog Types:  TMQF, TMQV  

Trip Unit Types: 32 (LS), 5 (LSG)

Available Sensors (I n): 80A, 160A, 225A

Long Delay Response (I r ) and Short Delay with I 2 T Response Curve

Notes:

1.  Curve accuracy applies from –20C to +55C ambient . Temperatures above +85C cause an overtemperature 
 protection trip . For possible continuous ampere derating for ambient above 40C, refer to GE. 

2.  Application frequency is 50/60 Hz .

3.  There is a memory e ect that can act to shorten the long delay . The memory e ect comes into 
 play if a current above the long delay pick up value exists for a time and then is cleared by the 
 tripping of a down stream device or the circuit breaker itself .  A subsequent overload will cause the 
 circuit breaker to trip in shorter time than normal . The amount of time delay reduction is inverse 
 to the amount of time that has elapsed since the previous overload .
 required between overloads to completely reset memory .

4.  The right portion of the curve is determined by the interrupting rating of the circuit breaker .

5.  The left portion of the curve is shown as a multiple of the long delay setting .
 (long delay pick up = 115% of I r ).  Range is 110%–120% .

6.  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

7.  The short delay pick up has nine settings/positions, 2–8, 10, 12 .

8.  Short delay I 2T band has a tolerance of +/–15% .

9.  Breakpoint back to FLAT response occurs @ 8x I r for upper line of the I 2T curve .

10.  
 to SDPU position nine) at 12x (I n) and designated as I i.  Instantaneous tolerance is +/–20% .

11. .

12. For LD response and SD with I2T response (this curve): TC01203016E .

13.  For ground fault delay response curve, see: TC01203017E .

14. . No 
 MTST120V . .

UL/CSA rms Sym. kA, 50/60 Hz

TMQF  65 35 18
 

TMQV 200 100 25

240V  480V  600VBreaker Type

Interrupting Rating

(I r) / (I n) 80A  160A  225A
A
B
C
D
E 
F 
G 
H

15A 60A 100A
20A 70A 110A
30A 80A 125A
40A 90A 150A
50A 100A 160A
60A 125A 175A
70A 150A 200A
80A 160A 225A

www.geindustrial.com
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Curve Number TD012001EN, June 2015

Digitrip 210+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-frame circuit breakers (100A and 225A)

Catalog Types: TMQF   J, K, R, S

Trip Unit Types: 22 (LSI)

UL/CSA rms Sym. kA, 50/60 Hz

TMQF

240Vac 480Vac 600Vac 250VdcBreaker Type

Interrupting Rating

65 35 18 —

A 40A 100A
B 50A 110A 
C 60A 125A
D 70A 150A
E 80A 175A
F 90A 200A
G 100A 225A

Rated Amperes
I r 100A 225A

J 2 150
K 2 300
L 2 I2t
M 4 Inst
N 4 150
O 4 I2t
P 6 Inst
Q 6 300
R 10 150
S 10 300

I sd  (X l r ) t sd (ms)

Notes:

1  Curve accuracy applies from -20C to +55C . Temperatures above +105C cause an 
 overtemperature protection trip . 

 minutes is required between overloads to completely reset this thermal memory .

3  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

4  Short delay pickups settings in multiples of I r ± 10% . Short delay time accuracy 
 +0ms/-30ms

5 
 provided at 2500A ±10% .

www.geindustrial.com
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Curve Number TD012002EN, June 2015

Digitrip 210+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-frame circuit breakers (100A and 225A)

Catalog Types: TMQF   M, N

Trip Unit Types: 22 (LSI)

UL/CSA rms Sym. kA, 50/60 Hz

FDE

240Vac 480Vac 600Vac 250VdcBreaker Type

Interrupting Rating

65 35 18 —
—

A 40A 100A
B 50A 110A 
C 60A 125A
D 70A 150A
E 80A 175A
F 90A 200A
G 100A 225A

Rated Amperes
I r 100A 225A

J 2 150
K 2 300
L 2 I2t
M 4 Inst
N 4 150
O 4 I2t
P 6 Inst
Q 6 300
R 10 150
S 10 300

I sd  (X l r ) t sd (ms)

Notes:

1  Curve accuracy applies from -20C to +55C . Temperatures above +105C cause an 
 overtemperature protection trip . 

2  There is a memory e ect that can act to shorten the long delay .
 minutes is required between overloads to completely reset this thermal memory .

3  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

4  Short delay pickups settings in multiples of I r ± 10% . Short delay time accuracy 
 +0ms/-30ms

5 
 provided at 2500A ±10% .

www.geindustrial.com



6

Time Current Curves TC01200002ESeries C
F-Frame

0. 01

0.1

1

10

100

1000

10000

1 10 100

 
s

dnoce
S ni e

miT

Curr ent in M ultiples  of I r

 

 

 

 

 

300  m s 

50 m s 

  muminiM
 emiT timmoC

 latot mumixaM
 emit gniraelc

 
 
 
 
 
 

0. 001

0. 01

0.1

1

1000 10000 100000
 spmA ni tnerruC

Interr upting 
R ating 
Determ ines  

 evruC fo dnE

Fixed Instantaneous 
 edirrevO

600V 
480V 

240V 

6x
 

 pukciP yaleD gnoL
@  115 % Ir ± 5%

 yaleD gnoL
@  6 × Ir +0%/-30% 

Curve Number TD012003EN, June 2015

Digitrip 210+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-frame circuit breakers (100A and 225A)

Catalog Types: TMQF P, Q

Trip Unit Types: 22 (LSI)

UL/CSA rms Sym. kA, 50/60 Hz

TMQF

240Vac 480Vac 600Vac 250VdcBreaker Type

Interrupting Rating

65 35 18 —

A 40A 100A
B 50A 110A 
C 60A 125A
D 70A 150A
E 80A 175A
F 90A 200A
G 100A 225A

Rated Amperes
I r 100A 225A

J 2 150
K 2 300
L 2 I2t
M 4 Inst
N 4 150
O 4 I2t
P 6 Inst
Q 6 300
R 10 150
S 10 300

I sd  (X l r ) t sd (ms)

Notes:

1  Curve accuracy applies from -20C to +55C . Temperatures above +105C cause an 
 overtemperature protection trip . 

 minutes is required between overloads to completely reset this thermal memory .

3  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

4  Short delay pickups settings in multiples of I r ± 10% . Short delay time accuracy 
 +0ms/-30ms

5 
 provided at 2500A ±10% .

www.geindustrial.com
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Curve Number TD012004EN, June 2015

Digitrip 210+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-frame circuit breakers (100A and 225A)

Catalog Types: TMQF L, O

Trip Unit Types: 22 (LSI)

UL/CSA rms Sym. kA, 50/60 Hz

TMQF

240Vac 480Vac 600Vac 250VdcBreaker Type

Interrupting Rating

65 35 18 —

A 40A 100A
B 50A 110A 
C 60A 125A
D 70A 150A
E 80A 175A
F 90A 200A
G 100A 225A

Rated Amperes
I r 100A 225A

J 2 150
K 2 300
L 2 I2t
M 4 Inst
N 4 150
O 4 I2t
P 6 Inst
Q 6 300
R 10 150
S 10 300

I sd  (X l r ) t sd (ms)

Notes:

1  Curve accuracy applies from -20C to +55C . Temperatures above +105C cause an 
 overtemperature protection trip . 

 minutes is required between overloads to completely reset this thermal memory .

3  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

4  Short delay pickups settings in multiples of I r ± 10% . Short delay time accuracy 
 +0ms/-30ms

5 
 provided at 2500A ±10% .

www.geindustrial.com
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Figure 10. Digitrip 210+ Trip Units (100 & 150A), Long Delay, Instantaneous Pickups and Override (LI)
Curve Number TD012005EN, June 2015

Digitrip 210+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-frame circuit breakers (100A and 225A)

Catalog Types: TMQF 

Trip Unit Types: 21 (LI)

UL/CSA rms Sym. kA, 50/60 Hz

TMQF

240Vac 480Vac 600Vac 250VdcBreaker Type

Interrupting Rating

65 35 18 —

J 2 200A
K 2.5 250A
L 3 300A
M 3.5 350A
N 4 400A
O 5 500A
P 6 600A
Q 8 800A
R 10 1000A
S 12 1200A
          Override 2500A

J 2 300A
K 2.5 375A
L 3 450A
M 3.5 525A
N 4 600A
O 5 750A
P 6 900A
Q 8 1200A
R 10 1500A
S 12 1800A
          Override 2500A

100A

Setting li(xln) Level

150A

Setting li(xln) Level

Notes:

1  Curve accuracy applies from -20C to +55C . Temperatures above +105C cause an 
 overtemperature protection trip . 

2  There is a thermal memory e ct that can act to shorten the long delay . The amount 
 of time delay reduction is inversely proportional to the amount of time that has 
 elapsed since the previous overload .
 bet

3  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

4 
 provided at 2400A ±20% (corresponding to 11xlr 225A frame, 16xlr for 150A frame, 
 and 24xlr for 100A frame) .

A 40A 70A
B 50A 80A 
C 60A 90A
D 70A 100A
E 80A 110A
F 90A 125A
G 100A 150A

Rated Amperes
I r 100A 150A

www.geindustrial.com
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Figure 11. Digitrip 210+ Trip Units (225A), Long Delay, Instantaneous Pickups and Override (LI)
Curve Number TD012006EN, June 2015

Digitrip 210+ Circuit Breaker Time/Current Curves (Phase Current)

Series C F-frame circuit breakers (225A)

Catalog Types: TMQF  

Trip Unit Types: 21 (LSI)

UL/CSA rms Sym. kA, 50/60 Hz

TMQF

240Vac 480Vac 600Vac 250VdcBreaker Type

Interrupting Rating

65 35 18 —

A 40A 100A
B 50A 110A 
C 60A 125A
D 70A 150A
E 80A 175A
F 90A 200A
G 100A 225A

Rated Amperes
I r 100A 225A

J 2 450A
K 2.5 565A
L 3 675A
M 3.5 790A
N 4 900A
O 5 1125A
P 6 1350A
Q 8 1800A
R 10 2250A
S A0052 edirrevO
          Override 2500A

Setting li(xln) Level

Notes:

1  Curve accuracy applies from -20C to +55C . Temperatures above +105C cause an 
 overtemperature protection trip . 

2  There is a thermal memory ect that can act to shorten the long delay . The amount 
 of time delay reduction is inversely proportional to the amount of time that has 
 elapsed since the previous overload .
 bet

3  Total clearing times shown include the response times of the trip unit, the breaker 
 opening, and the interruption of the current .

4 
 provided at 2400A ±20% (corresponding to 11xlr 225A frame, 16xlr for 150A frame, 
 and 24xlr for 100A frame) .

www.geindustrial.com
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F-Frame
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Circuit Breaker time/current curv es

Series C F-Frame Circuit Breakers
Catalog Types: TMQC

  srekaerb elop eerht o,wt rof

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal 
with all poles wired in series.  Tested in open air.        
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps     Instantaneous trip amperes 

15A    See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type   240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

                    -

Maximum Single Pole Trip 
Times at 25 C

interruption rating and 
application determines 
end of curve

600V480V240V

Figure 28.  Types   TMQC 15A  2 & 3 pole—Curve Number TC012036EN

AB DE-ION Circuit Breakers— two and three pole breakers

www.geindustrial.com

TMQC 100 65 25 22 _
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Series C
F-Frame

aton Corporation January 2012
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC 

  srekaerb  elop eerht dna owt rof

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps    Instantaneous trip amperes 

20A       See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type       240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

                                

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

TMQC            100           65                  25                   22                     --

Figure 29. Types TMQC  20A 2 & 3 pole NE730210CT  rebmuN evruC—  

www.geindustrial.com
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Time Current Curves TC01200002E
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Series C
F-Frame

Eaton Corporation January 2012
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC,

for two & three pole breakers    

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps    Instantaneous trip amperes 

25A    See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type       240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

       100      65       25      22      --

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

TMQC

                                                                                

Figure 30. Types TMQC 25A 2 & 3 pole-- Curve Number TC012038EN 

www.geindustrial.com



13

Time Current Curves TC01200002E Series C
F-Frame

Eaton Corporation January 2012
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC

for two and three pole breakers   

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps    Instantaneous trip amperes 

30A    See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type        240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

-
          100         65            25           22       --

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

TMQC

Figure 31. TypesTMQC 30A 2  & 3 pole  -Curve Number TC012039EN
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Time Current Curves TC01200002ESeries C
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC 

for two andr three pole breakers   

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps    Instantaneous trip amperes 

35A    See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type        240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

          100         65            25           22       --

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

TMQC

Figure 32. Types TMQC 2 & 3 pole -- Curve Number TC012040EN
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC 

for two and three pole breakers  

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps      Instantaneous trip amperes 

40A             See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type    240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

TMQC        100        65      25      22     --

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

Figure 33. Types  TMQC 40A 2 & 3 pole—Curve Number TC012041EN
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Series C
F-Frame

Eaton Corporation January 2012
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC 

for two and three pole breakers   

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps      Instantaneous trip amperes 

70A             See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type    240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

TMQC        100        65      25      22     --

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

Figure 37. Types  TMQC 70A 2 & 3 pole—Curve Number  TC012045EN
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Circuit Breaker time/current curves

Series C F-Frame Circuit Breakers
Catalog Types: TMQC

for two and three pole breakers    

For application and coordination purposes only.  
Based on cold start at rated ambient temperature.
Connected with four (4) feet of rated wire (60/75°C) per  terminal with 
all poles wired in series.  Tested in open air.       
Instantaneous tripping is single pole.

Maximum Vac: 600V at 50/60Hz
Maximum Vdc:  250V

Breaker Rating  
Continuous Amps      Instantaneous trip amperes 

90A             See curve
May be 42% higher for dc voltages

Interruption Ratings (UL/CSA listed)   
Breaker     Symmetrical RMS amperes (kA)
Type    240 Vac    480Vac     600 Vac    250 Vdc   125 Vdc  

TMQC        100        65      25      22     --

Maximum Single Pole Trip 
Times at 25°C

interruption rating and 
application determines 
end of curve

600V480V240V

Figure 39. Types  TMQC 90A 2, 3 pole—Curve Number TC012047EN
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