Effective July 2014

Time Current Curves TC01217001E  supersedes March 2014

EZ mining service
molded-case circuit breakers

Contents

Description Page
Catalog Number Selection . . .. ... 4
F-Frame

Thermal/Magnetic Trip Unit, two- and three-pole

Types E2F and E2FM Circuit Breakers, 15 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-7068-98 . ........ 5
Types E2F and E2FM Circuit Breakers, 20 A, Two- and Three-Pole, Thermal-Magnetic . ... SC-7069-98 . ... ..... 6
Types E2F and E2FM Circuit Breakers, 25 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-7070-98 . ........ 7
Types E2F and E2FM Circuit Breakers, 30 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-7071-98 . ........ 8
Types E2F and E2FM Circuit Breakers, 35 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-707298 . ........ 9
Types E2F and E2FM Circuit Breakers, 40 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-707398 ........ 10
Types E2F and E2FM Circuit Breakers, 45 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-7074-98 ...... .. Ik
Types E2F and E2FM Circuit Breakers, 50 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-707598 .. ...... 12
Types E2F and E2FM Circuit Breakers, 60 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-7076-98 ... ... .. 13
Types E2F and E2FM Circuit Breakers, 70 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-707798 ........ 14
Types E2F and E2FM Circuit Breakers, 80 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-707898 . ....... 15
Types E2F and E2FM Circuit Breakers, 90 A, Two- and Three-Pole, Thermal-Magnetic . . . . . SC-707998 .. ...... 16
Types E2F and E2FM Circuit Breakers, 100 A, Two- and Three-Pole, Thermal-Magnetic . . . . SC-7080-98 .. ... ... 17
Types E2F and E2FM Circuit Breakers, 125 A, Two- and Three-Pole, Thermal-Magnetic . . . . SC-7081-98 ... ... .. 18
Types E2F and E2FM Circuit Breakers, 150 A, Two- and Three-Pole, Thermal-Magnetic . . . . SC-7082-98 . .. ... .. 19
Type E2FM Circuit Breaker, 16 A, Three-Pole, Thermal-Magnetic . . .. ................. SC-7205-99 . ....... 20
Type E2FM Circuit Breaker, 32 A, Three-Pole, Thermal-Magnetic . . .. ................. SC-7206-99........ 21
Type E2FM Circuit Breaker, 63 A and 160 A, Three-Pole, Thermal-Magnetic. . ... ........ SC-720799 ........ 22
Magnetic Only Trip Unit (three-pole)

Types E2F and E2FM Circuit Breakers, 3 A to 150 A, Instantaneous Only . .. ........... SC-7083-98 ........ 23
J-Frame

Thermal/Magnetic Trip Unit, three pole

Types E2J and E2JM Circuit Breakers, 70 A to 250 A, Three-Pole, Thermal-Magnetic . . . . . SC-7084-98 . ....... 24
Magnetic Only Trip Unit, three-pole

Types E2J and EZJM Circuit Breakers, 250 A, Three-Pole, Instantaneous Only ... ... .... SC-7085-98 ... ..... 25
Note:

Time/Current characteristic curves for Series C F-frame circuit breakers—-voltages shown in curve headings
are maximum at which the breaker may be applied. Interrupting capacity of inidvidual breaker is tabulated
on each curve.

Note:
The following circuit breakers are derived from Eaton, Westinghouse, or Cutle-Hammer history.

Time Current Curves are engineering reference documents for application and coordination purposes only.

E.T-N

Powering Business Worldwide



Time Current Curves TC01217001E E2 mining service
Effective July 2014 molded-case circuit breakers

Contents (continued)

K-Frame

Digitrip 310+ Electronic Trip Unit, three-pole Page
Types E2KE and E2KEM Circuit Breakers, 100 A to 400 A, Three-Pole,

LSl and ALSI. ... SC-7088-98 .. ...... 26
Types E2KE and E2KEM Circuit Breakers, 100 A to 400 A, Three-Pole,

ALSI Remote Maintenance Mode . . ... ... ... . . SC-7089-98 . ....... 27
Types E2KE and E2KEM Circuit Breakers, 150 A to 400 A, Three-Pole,

Instantaneous ONly . ... ... SC-7089-98 .. ...... 28
Thermal Magnetic Trip Unit, three-pole

Types E2K and E2KM Circuit Breakers, 100 A to 400 A, Three-Pole, Thermal-Magnetic . . . . SC-7086-98 ... ... .. 29
Type E2KW Circuit Breaker, 100 A to 350 A, Three-Pole, Thermal-Magnetic. . ........... SC-7090-14 . ....... 30
Magnetic Only Trip Unit, three-pole

Types E2K and E2KM Circuit Breakers, 400 A, Three-Pole, Instantaneous Only. ... ... . .. SC-7087-98 ........ 31
Type E2KW Circuit Breaker, 350 A, Three-Pole, Instantaneous Only .. ................ SC-7091-14 ...... .. 32

L-Frame and M-Frame
Digitrip 310+ Electronic Trip Unit, three-pole
Types E2LE and E2LEM, E2ME and E2MEM Circuit Breakers, 300 A to 800 A,

Three-Pole, LSIand ALSI . . .. . SC-674897 ........ 33
Types E2LE and E2LEM, E2ME and E2MEM Circuit Breakers, 400 A to 800 A,

Three-Pole, ALSI Remote Maintenance Mode . . ... ... ... . SC-6747-97 ........ 34
Types E2LE and E2LEM, E2ME and E2MEM Circuit Breakers, 400 A to 800 A,

Three-Pole, Instantaneous Only . ... ... ... .. . SC-6747-97 ........ 35
Thermal Magnetic Trip Unit, three-pole

Types E2L and E2LM Circuit Breakers, 300 A to 600 A, Three-Pole, Thermal-Magnetic . . . . SC-6745-97 ... ... .. 36
Type E2LW Circuit Breaker, 300 A to 450 A, Three-Pole, Thermal-Magnetic. . ........... SC-6760-14 .. ...... 37
Types E2M and E2MM Circuit Breakers, 600 A to 800 A, Three-Pole, Thermal-Magnetic. . TCO1217003E .. ... .. 38
Type EZMW Circuit Breaker, 300 A to 800 A, Three-Pole, Thermal-Magnetic. . .......... SC-6770-14 . ....... 39
Magnetic Only Trip Unit, three-pole

Types E2L and E2LM Circuit Breakers, 600 A, Three-Pole, Instantaneous Only . . ... ... .. SC-6746-97 ........ 40
Type E2LW Circuit Breaker, 450 A, Three-Pole, Instantaneous Only. .. ................ SC-6761-14 .. ... ... 41
Types E2M and E2MM Circuit Breakers, 800 A, Three-Pole, Instantaneous Only . ... . .. TCO01217002E . ... ... 42
Type EZMW Circuit Breaker, 800 A, Three-Pole, Instantaneous Only. ... .............. SC-6771-14 ...... .. 43

N-Frame and R-Frame
Digitrip 310+ Electronic Trip Unit, three-pole
Types E2N and EZNM Circuit Breakers, 500 A to 1200 A, Three-Pole,

LSl and ALSI . . . . SC-6750-97 ........ 44
Types E2N and E2NM Circuit Breakers, 500 A to 1200 A, Three-Pole,

ALSI Remote Maintenance Mode .. .......... ... . . .. ... SC-6750-97 ........ 45
Types E2R and E2RM Circuit Breakers, 1600 A to 2000 A, Three-Pole,

LSl and ALSI . . .. SC-6751-97 ........ 46
Types E2R and E2RM Circuit Breakers, 1600 A to 2000 A, Three-Pole,

ALSI Remote Maintenance Mode .. ... ... . .. . . ... SC-6751-97 ........ 47
Types E2N and E2NM Circuit Breakers, 800 A to 1200 A, Three-Pole,

Instantaneous ONly ... ... SC-6749-97 ........ 48

2 EATON www.eaton.com



E2 mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Note: Unless noted below, all curves remain unchanged from their prior revision.

Revision Curve Number Page Date

EATON www.eaton.com 3



E2 mining service

Time Current Curves TC01217001E
molded-case circuit breakers

Effective July 2014

Catalog Number Selection

This information is presented only as an aid to understanding catalog numbers.
It is not to be used to build catalog numbers for circuit breakers or trip units.

Table 1. Catalog Structure Electronic Trip

E2K E W 3 400 32 2 B20 W

_V_T T
Frame Size Features
E2K B20 = High Load Alarm
E2L
E2M
E2N m Current Rating Mag Rating (If
E2R Electronic Trip 13 | | 100n-20008 2 = High Mag
E" = Electronic Trip - = Standard Mag
Trip Unit Function
Voltage M = Instantaneous Connectors
— =600 Vac max — = Long/Short/Instantaneous W = none
38 = Arcflash/Long/Instantaneous - lugs included

M =1000/577 Vac max

w/ Maintenance Mode

Notes:
@ Does not apply to N-Frame, and R-Frame*

Table 2. Catalog Structure Non-Electronic Trip

E2K W 3 400 M K W
Frame Size Voltage Current Rating Trip Unit Function ic Trip Range ‘ Ci
A P R ey | e L L R
. W = 1200 Vac max _ =Thermal-Magnetic —_=1ugs include:
E2M

Notes:
@ Does not apply to E2LME/LMZ*
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Current in Amperes
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10000
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EF-T-N
5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E°F and E°FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles.
1000 t
| Type E’F E’FM
| ‘\ Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 || |‘ Maximum Vde: 250 250
|
300 ‘\ Breaker Rating
200 \ \ Continuous Amperes  Instantaneous Trip Amperes
\ 15A See Curve
\ Note: DC values are approximately 40% higher.
\
100 \ M_ax' Single-Pole Interrupting Rating
\ =— Trip Times at 25 °C ® .
. \ \ Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute X Type 240Vac 480Vac  600Vac 1000/577 Vac 250 Vdc
50 \ £ 65 2% 18 10
\ E2m 65 25 18 75 10
30 a
Notes:
20
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10
[Minimum \ \\ {Maximum |
5 \ 5
N\
N\
3 3
2 \\ 2
1 1
=
3 N\ E
£ 2
o 0.5 N \ 0.5 3
n AN @
£ \ 8
e 03 \ 03 3
£ 2
02 0.2
0.1 0.1
0.05 0.05
\
0.03 -*Maximum Interrupting Time L: 0.03
™
0.02 0.02
\\§~
““\\__
0.01 0.01
Interrupting [
Rating H
0.005 Determines 4 0.005
End of Curve
0.003 (Si_e Above) [1 4 503
0.002 0.002
0.001 0.001
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Current in Amperes

Figure 1. Types E2F and E2FM Circuit Breakers, 15 A, Two- a

nd Three-Pole, Thermal-Magnetic—Curve No. SC-7068-98
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Current in Amperes
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i
E:T-N
5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E%F and E2FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
Tested in open air with current in all poles
1000
! Type E’F E2FM
| Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 \ \| Maximum Vdc: 250 250
iR
300 |\ Breaker Rating
\ Continuous Amperes  Instantaneous Trip Amperes
200 20A See Curve
\ Note: DC values are approximately 40% higher.
100 \ Max. Single-Pole Interrupting Rating
\ \ Trip Times at 25 °C ® [[] Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute Type 240Vac 480Vac 600Vac 1000/577 Vac 250Vdc
50 \ £’ 65 25 18 10
2
EFM 65 25 18 10 10
30 \ Notes:
20 @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10 10
[Minimumt \; {Maximum |
5 \\ 5
3 \ 3
AN
2 2
1 1 g
N\ ®
s
N 2
8 0.5 . 05 g
@ 2
£ 0.3 03 °
®
£
= 0.2 0.2
0.1 0.1
0.05 0.05
\
0.03 \ i“" ximum Interrupting Timef’ 0.03
0.02 0.02
T~
T ]
0.01 0.01
Interrupting
Rating N
0.005 Determines [] 0.005
End of Curve []
0.003 (See Above) || o3
2
0.002 0.002
0.001 0.001
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- 8 o 9 S S O 500060 S S S 556660
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Figure 2. Types E2F and E2FM Circuit Breakers, 20 A, Two- and Three-Pole, Thermal-Magnetic —Curve No. SC-7069-98
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Current in Amperes

Current in Ampere
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10000
2 Hours E AT N
[}
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E%F and E2FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
Tested in open air with current in all poles
1000
Type E’F E2FM
Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 |l | Maximum Vde: 250 250
L TIAY
300 Breaker Rating
200 \ Continuous Amperes  Instantaneous Trip Amperes
\ 25A See Curve
Note: DC values are approximately 40% higher.
\
100 “ \\ A Max. Single-Pole Interrupting Rating
. A Trip Times at 25 °C |l  Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute N Type 240Vac 480Vac 600Vac 1000/577 Vac 250 Vdc
50 ¥
- £ 65 25 18 10
E2FM 65 2% 18 10
30
Notes:
20 \
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10 AY .
| Minimumf \ \\ {Maximum |
5 AN 5
\
\
3 \ 3
2 \ 2
1 1
@ \\ o |
£ \ :
3 0.5 0.5 E
& 2 A\ @
c o
o 03 03 5
E 2
Eoo2 0.2
0.1 0.1
0.05 0.05
0.03 \ --iMaximum Interrupting Time| | [ | 0.03
N i
0.02 L 0.02
—
~-—\\\
0.01 0.01
Interrupting |
Rating M
0.005 Determines [] 0.005
End of Curve ]
0.003 (See Above) L| 0.003
A
0.002 0.002
0.001 0.001
LO © N0 O o O © 00000 o ©O 9 00o0ooo o O O 9©9ooooo
- S O I DORIHO S O O 00000 S O O ©O000O
- N ®» I DORIHO S O © ©O0O0o
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Figure 3.Types E2F and E2FM Circuit Breakers, 25 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7070-98
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Current in Amperes
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10000
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F:-T-N
5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2? Mining Service F-Frame circuit breakers
3000 Catalog Types: EZF and EQF!\/I circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
Tested in open air with current in all poles.
1000
Type E%F E2FM
i Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 \ Maximum Vdc: 250 250
\
300 Breaker Rating
200 \ Continuous Amperes  Instantaneous Trip Amperes
\ 30A See Curve
y ‘Max. Single-Pole Note: DC values are approximately 40% higher.
100 \ N [Trip Times at 25 °C ©}  Interrupting Rating
. \ Break rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute x Type 240Vac 480Vac 600Vac 1000/577 Vac 250 Vdc
50 £ 65 » 18 10
E2FM 65 2% 18 10 10
30
A\ \ Notes:
20
\ @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10 N\
[Minimum \\ +——{Maximum
5 \\ N 5
N\ AN
3 \ 3
2 \ 2
1 1
\ 2 |
12}
3
g \ \ 2
3 0.5 \ 0.5 2
a ¢
c Q
e 03 \ 03 3
£ 2
E o2 0.2
0.1 0.1
0.05 0.05
\
0.03 AN —{Maximum Interrupting Time [:: 0.03
™N
0.02 . 0.02
Tt
|
0.01 0.01
Interrupting
Rating N
0.005 Determines [ 0.005
End of Curve[]
0.003 (See Above) | 0003
0.002 0.002
0.001 0.001
L0 (© N O o O 9 990000 o 9O 9 90000o o O 9O 0000O9
= N ®SboREs3 g 5 EE8R88S g S gssssss
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Figure 4.Types E2F and E2FM Circuit Breakers, 30 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7071-98
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Current in Amperes

2000
3000
4000

Current in Amperes

o
o o 9 9 999008
o O 9O 00000 S O O ©O00O2
o o S O O OO0000 S O © ©O00oo
1O © NOOoY — « N O I OONOO— N O T DONOO—
10000
2 Hours i
F-T-N
5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E°F and E%FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles.
1000
Type E%F E2FM
Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 |‘ Maximum Vdc: 250 250
\
300 \\ Breaker Rating
200 Continuous Amperes Instantaneous Trip Amperes
35A See Curve
Note: DC values are approximately 40% higher.
100 Interrupting Rating
) \\ Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute \ Type 240Vac 480Vac  600Vac 1000/577 Vac 250Vdc
50
£ 65 2% 18 10
E2rm 65 % 18 10 10
30
Notes:
20
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10
5 5
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2 2
(7} 1 1
S =
g 3
S o5 05 3
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Rating M
0.005 Determines [ 0.005
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0.003 (See Above) [ ;103
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Figure 5.Types E2F and E2FM Circuit Breakers, 35 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7072-98
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Current in Amperes
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5000 - . - -
1 Hour Thermal-Magnetic Circuit breaker time/current curves
3000 E2 Mining Service F-Frame circuit breakers
2000 Catalog Types: E%F and E2FM circuit breakers, two- and three-pole
\ For application and coordination purposes only. Based on 40°C ambient, cold start
\ Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
1000 Tested in open air with current in all poles
\
|
Type E’F EFM
500 Y [
“ Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
300 \\ Maximum Vdc: 250 250
200 \ Breaker Rating
] Continuous Amperes  Instantaneous Trip Amperes
100 \ i 40A See Curve
) ! f " Note: DC values are approximately 40% higher.
1 Minute \ . }M.ax. Single: Poleo -
50 . ¥ {Trip Times at 25 °C O}  p¢errupting Rating
W Breaker rms Symmetrical Amperes (kA) Amperes (kA)
30 H Type 240Vac  480Vac  600Vac  1000/577Vac | 250Vdc
20 \ £ 85 25 18 10
E2FM 65 2% 18 10 10
. N ..
= ; \ -
[Minimumy \ \==—{Maximum || @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
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Figure 6.Types E2F and E2FM Circuit Breakers, 40 A, Two- and Three-Pole, Thermal-Magnetic —Curve No. SC-7073-98
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E2F and E%FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Connected with four (4) feet of rated wire (60°C up to 125A, 756°C above 125A) per terminal.
Tested in open air with current in all poles.
1000
Type E’F E2FM
‘ Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 ! Maximum Vde: 250 250
\
300 \\ Breaker Rating
200 \ Continuous Amperes  Instantaneous Trip Amperes
\ \ \ 45A See Curve
‘\‘ Note: DC values are approximately 40% higher.
100 \ \ " 1 Interrupting Rating
. \ = Max. Single-Pole 1 Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute \ Trip Times at26°C o Type 240Vac  480Vac  600Vac 1000/577 Vac 250 Vdc
50 N EF 65 % 18 - 10
\\ . E2FM 65 25 18 10 10
30
Notes:
20
\ @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
\ performance of molded-case circuit breakers.
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Figure 7. Types E2F and E2FM Circuit Breakers, 45 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7074-98
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E°F and E%FM circuit breakers, two- and three-pole
2000 \ For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
\ Tested in open air with current in all poles
1000
T 2 2
| ype E°F E“FM
\ ‘\ Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 \‘ Maximum Vdc: 250 250
\
300 \\ N Breaker Rating
200 \ Y Continuous Amperes  Instantaneous Trip Amperes
v
Y 50 A See Curve
" Note: DC values are approximately 40% higher.
\
100 AT H Max. Single-Pole I Interrupting Rating
. v \\ “‘( } Trip Times at 25 °C ® {{ Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute \ Type 240Vac 480Vac 600Vac 1000/577 Vac 250Vdc
50
—\ £ 85 2 18 - 10
‘\ E2M 65 2% 18 10 10
30 I\
\ \ Notes:
20
\ @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
‘Mlnimum} {Maximum performance of molded-case circuit breakers.
10 \
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n 0.5 0.5 5
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0.05 0.05
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Figure 8.Types E2F and E2FM Circuit Breakers, 50 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7075-98
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E? mining service
molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

Current in Amperes
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 .
Catalog Types: E°F and E°FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles
1000
Type E’F E2FM
| \\ Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 ‘ Maximum Vdc: 250 250
\
300 Breaker Rating
v
i Continuous Amperes  Instantaneous Trip Amperes
200 -
\ \ Al 60 A See Curve
T
\ v Note: DC values are approximately 40% higher.
100 * - .
\ \\ * J Max. Single-Pole Interrupting Rating
) \ \ A } Trip Times at 25 °C ® Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute 50 5 Type 240Vac  480Vac  600Vac  1000/577Vac | 250Vdc
—N\ £ 85 2 18 10
\\ \ £2m 65 2 18 10 10
30 \
\ \ Notes:
20
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
‘Mlnimum} \ \ }Maximum performance of molded-case circuit breakers
10 AY AY
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Figure 9.Types E2F and E2FM Circuit Breakers, 60 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7076-98
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Time Current Curves TC01217001E
Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Amperes

Current in Amperes
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 -
Catalog Types: E2F and E%FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
Tested in open air with current in all poles
1000
Type E’F E2FM
\ M Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 Ty Max. Single-Pole Maximum Vdc: 250 250
| |EAY Trip Times at 25 °C ®
300 \\ i Breaker Rating
200 \ [V [ Continuous Amperes Instantaneous Trip Amperes
\ b 70A See Curve
\ Note: DC values are approximately 40% higher.
100 \—— . ]
\ Interrupting Rating
. \ \\ Al Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute \ \ Type 240Vac  480Vac 600Vac  1000/577Vac | 250Vdc
50
\ £ 65 25 18 10
\ \ 2
20 \ \ EFM 65 25 18 10 10
Notes:
20
\ @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
[Minimumg performance of molded-case circuit breakers
10 \
\
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Figure 10.Types E2F and E2FM Circuit Breakers, 70 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7077-98
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E? mining service

Time Current Curves TC01217001E
molded-case circuit breakers

Effective July 2014
Current in Amperes
80A
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour 3000 E2 Mining Service F-Frame circuit breakers
Catalog Types: E2F and E2FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles.
1000 1
i Type E2F E2FM
\\ i Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 1 Maximum Vdec: 250 250
\[\ | Max. Single-Pole
300 \\ Trip Times at 25 °C ® Breaker Rating
200 \ ‘\‘ Continuous Amperes  Instantaneous Trip Amperes
\ p 80A See Curve
\ \ " Note: DC values are approximately 40% higher.
100 T\
\ \ Interrupting Rating
i \ . Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute 50 \ Type 240Vac  480Vac 600Vac  1000/577Vac | 250Vdc
\\\ 3 £’ 65 25 18 - 10
E2FM 65 2% 18 10 10
30 \\ \
Notes:
20
\ @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10 \
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5 5
\
\
3 — \ 3
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2 2
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n 0.5 v \ 0.5 5
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Figure 11.Types E2F and E2FM Circuit Breakers, 80 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7078-98
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Time Current Curves TC01217001E E? mining service
Effective July 2014 molded-case circuit breakers

Current in Amperes
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-
5000 Thermal-M ic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 .
Catalog Types: E2F and E%FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles.
1000 |
Type E’F E*FM
Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 ! Maximum Vdc: 250 250
\
300 \\ Breaker Rating
200 \ i { Continuous Amperes  Instantaneous Trip Amperes
\ \ 90A See Curve
v
\ “ Note: DC values are approximately 40% higher.
1
00 Interrupting Rating
. \\ \\ . Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute 5 \ Type 240Vac 480Vac  600Vac 1000/577 Vac 250Vdc
\ £ 65 2 18 - 10
\ £2rM 65 P 18 10 10
30 \
\ Notes:
20
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
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Figure 12.Types E2F and E2FM Circuit Breakers, 90 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7079-98
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Time Current Curves TC01217001E

Effective July 2014

Current in Amperes
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E%F and E2FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
Tested in open air with current in all poles
1000 1
2 2
|‘ I\ Type E“F E“FM
\\ \ }Max. Single-Pole Maximun Vac: 600at60Hz  1000Y/577 at 60 Hz
500 { i Trip Times at 25 °C ® Maximum Vde: 250 250
\
0\
300 \\ \\ / Breaker Rating
200 \ \ \ Continuous Amperes Instantaneous Trip Amperes
\ " 100 A See Curve
‘| Note: DC values are approximately 40% higher.
\
100 \\ \\ Interrupting Rating
. \ M Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute \\ \ n Type 240Vac 480Vac 600Vac 1000/577 Vac 250Vdc
50 \ e 65 % 18 10
\ %M 65 % 18 10 10
30 \ \
\ Notes:
20
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
10 \ \
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Figure 13.Types E2F and E2FM Circuit Breakers, 100 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7080-98
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Time Current Curves TC01217001E
Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Amperes
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Hour E2 Mining Service F-Frame circuit breakers
3000 Catalog Types: E2F and E2FM circuit breakers, two- and three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
" Tested in open air with current in all poles
Max. Single-Pole
1000 Trip Times at 25 °C @[] 2 2
\ Type E°F E“FM
1\ Maximun Vac: 600at60Hz  1000Y/577 at 60 Hz
500 L hamy Maximum Vde: 250 250
\ \ v
i v
¥y .
300 \ \ ; Breaker Rating
\ v Continuous Amperes  Instantaneous Trip Amperes
200
\ \ 125A See Curve
\ Note: DC values are approximately 40% higher.
100 \\ Interrupting Rating
\ Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute \ \ Type 240Vac 480Vac 600Vac 1000/577 Vac 250Vdc
50 N EF 65 25 18 - 10
E2FM 65 25 18 10 10
30
\ Notes:
20 @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
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Figure 14.Types E2F and E2FM Circuit Breakers, 125 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7081-98
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molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

Current in Amperes
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5000 Thermal-Magnetic Circuit breaker time/current curves
1 Ho
ur 2000 E2 Mining Service F-Frame circuit breakers
Catalog Types: E%F and E2FM circuit breakers, two- and three-pole
2000 Maximum [Tl For application and coordination purposes only. Based on 40°C ambient, cold start
Single-Pole [ Il Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal
Trip Times Tested in open air with current in all poles
1000 Y 1at26°C® 17
Y ! Type E%F E2FM
\ N Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 ‘ \ Ll Maximum Vdc: 250 250
|
300 ‘\ \ " Breaker Rating
200 \ \ N Continuous Amperes  Instantaneous Trip Amperes
|
\ 150 A See Curve
N Note: DC values are approximately 40% higher.
100 \ X ) .
\ \ Interrupting Rating
. \ Breaker rms Symmetrical Amperes (kA) Amperes (kA)
1 Minute 5 Type 240Vac  480Vac 600Vac  1000/577Vac | 250Vdc
A . £ 65 25 18 - 10
7,
30 \ \ EFM 65 25 18 10 10
Notes:
20 \
@ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
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Figure 15.Types E2F and E2FM Circuit Breakers, 150 A, Two- and Three-Pole, Thermal-Magnetic—Curve No. SC-7082-98
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Time Current Curves TC01217001E
Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Multiples of I,
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A
F-T-N
5000 5000
Thermal-Magnetic Circuit breaker time/current curves
1 Hour 1 Hour
E2 Mining Service E?F-Frame circuit breakers
2000 Catalog Types: E2FM circuit breakers, three-pole 2000
For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
1000 \ Tested in open air with current in all poles 1000
‘\ Maximum Voltage: 1000Y/577V, AC (60 Hz) 250V, DC
\ 0
500 ‘| \ Breaker Rating 500
\
\‘ \ Rated Amperes (1)) Instantaneous Trip Amperes
200 —\—1\ 16 400 200
\ L\ i
N\ i i
\ Interrupting Rating - 50/60 Hz
100 \ \\\ Breaker  rms Symmetrical Amperes (kA), I, 100
AN Type 220/240Vac  380/415Vac  660/690Vac  1000Y/577 Vac
\ \C - —— — — —
50 \ A EFM 65 % 12 75 50
\ ]
Y — Max. Trip Time { Notes:
20 \\ \\ “ 1. Fixed inverse-time overcurrent release. 20
\ 2. Fixed electromagnetic release.
3. Total operation time to clear.
4. Interrupting rating determines end of curve.
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Figure 16. Type E2FM Circuit Breaker, 16A, Three-Pole, Thermal-Magnetic—Curve No. SC-7205-99
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Time Current Curves TC01217001E
Effective July 2014
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E2 Mining Service E? F-Frame circuit breakers
Catalog Types: E2FM circuit breakers, three-pole
For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles
\ -
‘I “ Breaker Rating
‘\ \ Rated Amperes (1) Instantaneous Trip Amperes
\
| A 32 400
\ 1\ 1
LT : N
\ \ T Interrupting Rating - 50/60 Hz
\ N Breaker  rms Symmetrical Amperes (kA), I,
\ \\ Type 220/240Vac  380/415Vac  660/690Vac  1000Y/577 Vac
—— — — —
\ £ 65 % 12 10
\
\
\\ Notes:
\ —1 Max. Trip Time
\\ e 1. Fixed inverse-time overcurrent release.
\ N, 2. Fixed electromagnetic release.
\ 3. Total operation time to clear.
N 4. Interrupting rating determines end of curve.
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Figure 17. Type E2FM Circuit Breaker, 32A, Three-Pole, Thermal-Magnetic—Curve No. SC-7206-9

EATON www.eaton.com




Time Current Curves TC01217001E E? mining service
Effective July 2014 molded-case circuit breakers

Current in Multiples of I,
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1 Hour Thermal-Magnetic Circuit breaker time/current curves 1 Hour
E2 Mining Service E? F-Frame circuit breakers
2000 \\ Catalog Types: E2FM circuit breakers, three-pole 2000
m For application and coordination purposes only. Based on 40°C ambient, cold start.
\ ] Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
1000 \ Tested in open air with current in all poles. 1000
1 \
500 \‘ \ Breaker Rating 500
‘\‘ ‘\\ Rated Amperes (I, Instantaneous Pickup
\ \\ 63 504
200 \\ \ 160 1280 200
J‘ Max. Trip Time }
\ \ ] Interrupting Rating - 50/60 Hz
100 \ ) 100
\\ Breaker rms Symmetrical Amperes (kA), I,
\\ \\ Type 20/240Vac 380/415Vac  660/690 Vac  1000Y/577 Vac
50 X \ M 65 2% 12 10 50
‘\
Notes:
\ AN
20 \ N 1. Fixed inverse-time overcurrent release. 20
N 2. Fixed electromagnetic release.
\ 3. Total operation time to clear.
10 N, 4. Interrupting rating determines end of curve. 10
» \ In this interruption region: =
o \\ The curve is drawn for | =160A. é
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Figure 18.Type E2FM Circuit Breaker, 63A and 160A, Three-Pole, Thermal-Magnetic —Curve No. SC-7207-99
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E? mining service
molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

A
EF:T-N
Magnetic-Only Circuit breaker time/current curves

E2 Mining Service E? F-Frame circuit breakers
Catalog Types: E°F and E°FM circuit breakers, three-pole

SO Soo— N ™ < 1DONOOS I For application and coordination purposes only. Based on 40°C ambient, cold start.
10000 Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
2 Hours Tested in open air with current in all poles.
Type E’F E2FM
5000 e
1 Hour i Vac: 600 (50/60 Hz) 1000Y/577 (50/60 Hz)
Maximum Vdc: 250 250
3000
Breaker Rating ~ R
2000 Continuous Instant Pickup Setting ® @ (Amperes)
Catalog Number Amperes A B [ D E F G H
E2F003AM 3 9 12 15 18 21 24 27 30
1000 E2F007CM 7 2 8 35 4 49 56 63 10
E2F015EM 15 45 60 75 90 105 120 135 150
E2F030HM 30 90 120 150 180 210 240 270 300
500 [E2F050KM, E2FMO050KM 30 150 200 250 300 350 400 450 500
E2F070MM, E2FM070MM 50 210 280 350 420 490 560 630 700
E2F100RM, E2FM100RM 50 300 400 500 600 700 800 900 1000
300 E2F150TM, E2FM150TM 70 450 600 750 900 1050 1200 1350 1500
200 E2F150UM, E2FM150UM 100 750 1200 1250 1500 1750 2000 2250 2500
E2F030EM 100 50 50 75 90 105 120 135 150
E2F050YM, E2FM050YM 150 66 97 13 128 144 159 175 190
E2F100KM, E2FM100KM 150 150 200 250 300 350 400 450 500
100
Notes:
1 Minute (@ For DC applications, pickup settings are approximately 40% higher.
50 @ Tolerance +20% on high or low setting
To Set: P
30 ol
o h— /;r?peve
20 wWA8 . £ | Ratings
Pickup —t F-
OIS
Typical Nameplate
10 TO
E%F E%FM
E2F003AM
5 E2F007CM 5
E2F015EM
3 3
E2F030HM
2 2
E2F050KM  E2FMO050KM
E2F070MM E2FM070MM
1 E2F100RM E2FM100RM 1 4
® o
g [ 1T] E2F150TM E2FM150TM |4— —H—HH —H —— A T g
g 05 E2F150UM  E2FM150UM 05 %
=4 [}
= E2F030EM
e 03 03 3
E E2F050YM E2FMO050YM @
0.2 0.2
E2F100KM E2FM100KM
0.1 0.1
|
\ | | | |
0.05 \\ ‘\ \ \\ \ “ 0.05
AN AN\ VAN A O B
0.02 \\ Q\ \\\\ \ Q\ \ \ \\ \ 0.02
77
0.01 0.01
Maximum
Interrupting Time
0.005 0.005
0.003 0.003
0.002 0.002
0.001 0.001
L0 © N0 — N M T 0 ONODO © 9 9 ooocooo o O 9 00oooo o 9O 990900000
Seasa - S ® ¥ DORIHO S g S 3389888 S S S OO0050
— NOOYO o O O O 00000
— N M < W0 :or\oomg

Current in Amperes

Figure 19.Types E2F and E2FM Circuit Breakers, 3 A to 150 A, Instantaneous Only—Curve No. SC-7083-98

EATON www.eaton.com

23



Time Current Curves TC01217001E E2 mining service
Effective July 2014 molded-case circuit breakers

Current in Percent of Breaker Trip Unit Rating (In)
(=] o O O OO0 A
o 00008 8 8 88388888 S 8 88888 E-T.N
LO © OOy — ~N M < OO0 ~N ™M < O O
10000 Thermal-Magnetic Circuit breaker time/current curves
2 Hours E2 Mining Service E2J-Frame circuit breakers
5000 Catalog Types: £2J and E2JM circuit breakers, three-pole
1 Hour For application and coordination purposes only. Thermal calibration based on 40 °C ambient,
3000 cold start. Connected with four (4) feet of rated wire (60 °C up to 125 A, 75 °C above 125 A)
per terminal. Tested in open air with current in all poles. Instantaneous calibration based on
single-pole tests.
2000 2 2
Type E°J E“JM
Maximun Vac: 600 (50/60 Hz)  1000Y/577
1000 —\ Maximum Vdc: 250 250
| Y
1\
[T N Catalog Number Breaker Rating|  |nstantaneous Pickup Setting (Amperes) @ ®
500 \ e ;(250 A)\ 600Vac 1000/577 Vac | Amperes A B [ D E F G H |
300 \ ‘\‘ N [[]] | | Max. Single-Pole ||  E2J3070W _E2m3070W 70 300 350 390 430 475 520 560 610 650
\ \«1—{(1 25 A to 225 A)\ | Trip Times E2J3090W _ E2JM3090W %0 450 505 565 620 680 735 790 845 900
200 NP I at 25 °C © U E203100w  E20m3100W 100 500 565 625 690 750 810 875 935 1000
‘\ s E2J3125W  E2JM3125W 125 625 700 780 860 940 1020 1090 1170 1250
‘;_ (70 A to 100 A) E2J3150W  E2JM3150W 150 750 840 935 1030 1125 1220 1315 1410 1500
Y E2J3175W  E2JM3175W 175 875 980 1090 1200 1310 1420 1530 1640 1750
100 WA E2J3200W  E2JM3200W 200 1000 1125 1250 1375 1500 1625 1750 1875 2000
\ E2J3225AW E2JM3225AW 225 300 350 390 430 475 520 760 610 650
1 Minute s PV T f N E2J3225DW_E2JM3225DW 225 500 565 625 690 750 810 875 935 1000
50 ||| | Minimum — {Maximum E2J3225W  E2JM3225W 225 1125 1265 1410 1545 1690 1830 1970 2110 2250
\ \ E2J3250W  E2JM3250W 250 1250 1405 1560 1720 1875 2030 2185 2340 2500
30 Interrupting Rating
20 Breaker rms Symmetrical Amperes (kA) Amperes (kA)
Type 240Vac 480Vac  600Vac 1000/577 Vac 250Vdc
E2 65 35 18 - 10
10 \ M 65 35 18 10 10
\
\ Notes:
5 @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
3 @ For DC applications, pickup settings are approximately 40% higher.
Adjustable Magnetic Trip }——» -— (® Curve shown reflects the pickups of Catalog Number E2J3100W but is representative of
all styles using the pickups from the table above.
Mining 5 f > f g
s Ao S
c H D" Amps 7B'¢ / 100 Amps_Cat. wcr
o {in) (1m) No.
8 0.5 — - —7
» |+20% || < L]+ 0% | Typical Trip Unit '::.""‘:“" ':°'E
c Nameplate Justments
o 0.3 1
£
= A 0.2
0.2
0.1 0.1
o
0.05 0.05 <31>
5
0.03 \ 003 9
N 8
0.02 = 002 3
T T - : - o
Iy | Maximum Interrupting Time »
™~
\\
~
0.01 = 0.01
Interrupting
Rating
0.005 Determines 0.005
- End of Curve
0.003 (See Above) 0.003
0.002 0.002
0.001 0.001
O 00000 o O O OO000O o O O OO000O o O O O O0000O
LO © OO o O O OO000O o O O OO0000O o O O O O0000O
— o~ M < LOONOOO o O O OO0000O o O O O O0000O
— N M < O ONONO o O O O O0000O
— N M < 0 OI\OOCDE
Current in Percent of Breaker Trip Unit Rating (In)

Figure 20.Types E2J and E2JM Circuit Breakers, 70 A to 250 A, Three-Pole, Thermal-Magnetic—Curve No. SC-7084-98
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E2 mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Percent of Breaker Trip Unit Rating (In)
500 1000
10000
2 Hours A
F.T-N
5000 Magnetic-Only Circuit breaker time/current curves
1 Hour E2 Mining Service E2 J-Frame circuit breakers
3000 Catalog Types: E2J and E2UM circuit breakers, three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Connected with four (4) feet of rated wire (60°C up to 125A, 75°C above 125A) per terminal.
Tested in open air with current in all poles.
1000 Type E2y E2JM
Maximun Vac: 600 (50/60 Hz) 1000Y/577 (50/60 Hz)
Maximum Vdc: 250 250
500
Breaker Rating
300 Tolerance Continuous Amperes  Instantaneous Trip Amperes
200 Band ™ 0 250 A See Curve
|:I:| Catalog Number Instantaneous Pickup Setting O @ (Amperes)
100 600V 1000Y/577V A B C D E F G H |
c E2J3250MAW  E2JM3250MAW 350 400 440 480 525 570 610 660 700
1 Minute !_ E2J3250MCW _ E2JM3250MCW 450 505 565 620 680 735 790 845 900
50 [ [H E2J3250MDW  E2JM3250MDW 500 565 625 690 750 810 875 935 1000
" T E2J3250MFW E2JM3250MFW 625 700 780 860 940 1020 1090 1170 1250
30 Adjustable A I | E2J3250MGW___ E2JM3250MGW 750 840 935 1030 1125 1220 1315 1410 1500
Tr.lp l_ E2J3250MJW E2JM3250MJW 815 980 1090 1200 1310 1420 1530 1640 1750
20 S‘T'“f’s F E2J3250MKW __ E2JM3250MKW 1000 1125 1250 1375 1500 1625 1750 1875 2000
. I E2J3250MLW E2JM3250MLW 1125 1265 1410 1545 1690 1830 1970 2110 2250
[_ E2J3250MW E2JM3250MW 1250 1405 1560 1720 1875 2030 2185 2340 2500
B
10 ! . -
Interrupting Rating
| E Brealk rms Symmetrical Amperes (kA) Amperes (kA)
5 Type 240Vac 480Vac  600Vac 1000/577 Vac 250 Vdc
[ £2) 65 35 18 - 10
| E2M 65 35 18 10 10
3
G
2 o N
otes:
(D For DC applications, pickup settings are approximately 40% higher.
1 @ Curve shown reflects the pickups of Catalog Number E2J3250MDW but is representative of all
% styles using the pickups from the table above.
c
§ Typical Trip Unit Nameplate
1%} 0.5 P o o, P £ p
c c ¢ ush to Trip ¢
[} ! ‘a f A f A
E 0 3 f See above for trip setting values
— to set: rotate dials
[ 0.2 T Individual Pole
Adjustments
0.1 0.1
0.05 0.05
0.03 0.03
N
N
0.02 I 0.02
——{ Maximum Interrupting Time
\\ \{
0.01 e 0.01
0.005 0.005
0.003 - - 0.003
For Interrupting Ratings,
0.002 See Note Above. 0.002
0.001 0.001
500 1000
Current in Percent of Breaker Trip Unit Rating (I,)

Figure 21.Types E2J and E2JM Circuit Breakers, 250 A, Three-Pole, Instantaneous Only—Curve No. SC-7085-98
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Time Current Curves TC01217001E E2 mining service
Effective July 2014 molded-case circuit breakers

Current in Multiples of |,
A
F:-T-N
10 ©OmONO Digitrip 310+ Circuit Breaker time/current curves (Phase Current)
10000 Sooco— A H E2 Mining Service E2K-Frame circuit breakers
2 Hours Catalog Types: E?KE and EKEM circuit breakers, three-pole, LS| and ALSI
For application and coordination purposes only. Based on 40°C ambient, cold start.
5000 Tested in open air with current in all poles.
1 Hour
2 2
3000 Type E°KE E’KEM
Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
2000
Catalog N Breaker Rating | |\ otant Pickup Setting (A )
atalog No. Continuous nstantaneous Pickup Setting (Amperes
1000 E?KE or E2KEM | Amperes A B c D E F G H
3100W 100 50 75 150 200 300 500 600 800
3125W 125 50 75 150 200 300 500 600 800
500 3150W 150 50 75 150 200 300 500 600 800
3200W 200 200 300 500 600 800 1000 1250 1500
3225W 225 200 300 500 600 800 1000 1250 1500
300 Long Delay ® 32250W 25 500 600 800 1000 1250 1500 2000 2500
200 Maximum Level 3400W 400 200 300 500 600 800 1000 1250 1500
\\ || Clearing Time 34002W 400 500 600 800 1000 1250 1500 2000 2500
nterrupting Rating
100 = ! ing Rati
Long Delay \ i
@® Minimum \ Breaker  rms Symmetrical Amperes (kA), I,
1 Minute Level \ Type 220/240 Vac 380/415Va-t: 660/690Va-t: 1000Y/577 Va;
50 Clearing \\ E2KM 65 35 25 -
Time \ E2KEM - % 2% 14
30 \ Typical Trip Unit Nameplate
20 e REMOTE N TESTALAM
e eCI=o= TN L
A | | Vo f F %
| i Cloar e & I T R
Short Delay
Pickup Notes:
Settings o e Digitrip RMS 310+ trip units are suitable for functional field testing with test kit Cat. No. MTST230V. For field
(Tolerance +5%) testing, follow NEMA AB 4 procedures.
3 Calibration response in short delay pickup range is same for single-, two-, or three-pole in series.
There is a memory effect that can act to shorten the long delay. The memory effect comes into play if cur
2 U
rent above the long delay pickup value exists for a time and then is cleared by the tripping of a downstream
H device or the circuit breaker itself. A subsequent overload will cause the circuit breaker to trip in shorter time
®» 1 N than normal. The amount of time delay reduction is inverse to the amount of time that
T has elapsed since the previous overload. Approximately five minutes is required between overloads to
c
8 completely reset the memory.
o)
n 0.5 @ Curve accuracy applies from =20 °C to +55 °C ambient. For possible continuous ampere derating for
£ ambient above 40 °C, refer to Eaton.
o) @ For high fault current levels, a fixed instantaneous override is provided at 4400 A for 250 A and 400 A
£ 0.3 versions. (Tolerance +15%.)
iz For high fault current levels, a fixed instantaneous override is provided at 3000 A for the 125 A version
= .
0.2 (Tolerance +15%).
P @ The end of the curve is determined by the interrupting rating of the circuit breaker. See above tabulation.
| N N I I I -
0.1 [, For 100A, 125A, & | | For 200A, 225A, & |
- ? 5 1150A Rated Breakers | 45 {400A Rated Breakers
4 K
[ | 3 3
[ |
0.05 2 I—— 2 i_—
A
0.03 1 4
1 i
0.02 s 05
é o — \ Fired nstantaneous } é gi L_ Fored Instantancous %,,,,
03 . i
O [&] "
0.01 (%J 0 rd gl?rrupling (L}JJ 0 IA I[R:;?‘rr:;ptlng
atin
z Deterines || Z Endol
s e |
01
0.005 = g
T
|
0.003 Y
&
0.002 3
0.001
10 © Moo= A H o s s 325 = 5 sss =z ™ s s sss = s === =
S ccococo 8 g 888 8 8 888 8 8 g 888 8 8 888 8
= 8 =S8 S & 888 8 = 8 °ss = & 88 8
Current in Amps Current in Amps
Current in Multiples of I,

Figure 22.Types E2KE and E2KEM Circuit Breakers, 100 A to 400 A, Three-Pole, Long-Instantaneous —Curve No. SC-7088-98
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E2 mining service
molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

Maintenance Mode Trip

TN

Digitrip 310+ Circuit Breaker Time/Current Curves

Mode / Instant Setting

E2 Mining Service E2 K-Frame circuit breakers
Catalog Types: E?KE and E2KEM circuit breakers, three-pole, ALSI

Trip Unit Nameplate

REMOTE MM TEST/ ALARM

STATUS
Push to Trip ( > C
INSTAN. TRIP SETTING -AMPS o B F 100

A-200 E-800
B-300 F-1000 c G tsg (ms)
C-500 G -1250
H 300 SHORT
D- 600 H.- 1500 B
A Inst 68C 4081 H26

Notes:

1

The Maintenance Mode feature must be ENABLED for these curves to apply, when in
Maintenance Mode

. The end of the curve is determined by the interrupting rating of the circuit breaker.
. Total clearing times shown include the response times of the trip unit,the breaker

opening,and the interruption of the current

. Nominal Values (Pickup) (Tolerance is £15%)
. These curves are comprehensive for the complete family of E? Mining Series K-Frame

electronic breakers, including all frame sizes, ratings, and constructions. The total
clearing times shown are conservative and consider the maximum response times of
the trip unit, the circuit breaker opening, and the interruption of the current in worst
case conditions, such as maximum rated voltages, single-phase interruption, and

Current in Multiples of Rating (In)

10 minimum power factor. Faster clearing times are possible depending on the specific
9 system conditions
g 6. Contact Eaton for additional information.
6 This feature allows enabling of the
5 maintenance mode remotely by applying
24 Vdc to the yellow (+) and black (-)
4 INO wires that exit the left hand side of the
\NC breaker. When energized, the maintenance
3 ~A. mode setting that is enabled is the 2.5X
setting.
é There are two indicators that can verify
2 that the trip unit has been remotely
+ activated/enabled into the maintenance
Left Side of Breaker mode feature:
A. The blue LED (MM) located on the
1 Black Yellow top left side of the trip unit will light.
0.9 NG AND/OR
0.8 24Vdc . .
B. The relay output is provided by
0.7 25 Black Relay Wiring three wires exiting the left hand
0.6 . Blue side of the breaker: blue = C, red = NO,
0.5 Red black = NC. The relay will change state
. when the maintenance mode is remotely
0.4 enabled by applying 24 Vdc to the yellow
. and black wires as described above.
[}
° 03
c
(]
(5
[}
» 0.2
£
3]
£
'_
0.1
0.09
0.08
0.07 S
0.06 Application
0.05 Determines
End of Curve
0.04 \ /
0.03
;»
0.02
|
4
{
‘?
0.01
0.6]0.8] 1 2 3 4 56789 20 30 40 50
0.5 0.7 0.9 10

Figure 23. Maintenance Mode / Instantaneous Setting (ALSI) - Curve No. SC-7089-98
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Time Current Curves TC01217001E

Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Amperes
H
10000 A
2 Hours
i
F-T-N
H 5000 Digitrip 310+ Circuit Breaker time/current curves (Phase Current)
our
3000 E2 Mining Service E2K-Frame circuit breakers
Catalog Types: E2KE and E2KEM circuit breakers, three-pole, instantaneous only
2000 For application and coordination purposes only. Based on 40°C ambient, cold start
Tested in open air with current in all poles
1000 Type E’KE E’KEM
Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500 Breaker Ratin " .
Catalog No. Continuous 9 Instantaneous Pickup Setting (Amperes) ®
E?KE or E2KEM | Amperes A B [ D E F G H
300
Tolerance M~1 3100MW 150 50 75 150 200 300 500 600 800
200 Band 1 D I 3225MW 225 200 300 500 600 800 1000 1250 1500
-I 3225M2W 225 500 600 800 1000 1250 1500 2000 2500
3400W 400 200 300 500 600 800 10000 1250 1500
100 3400M2W 400 500 600 800 1000 1250 1500 2000 2500
| |
M !_ C__! Interrupting Rating
inute
50 Breaker rms Symmetrical Amperes (kA), I,
Type 220/240Vac _ 380/415Vac _ 660/690 Vac _ 1000Y/577 Vac
30 Ac_ljustable A | E2KE 65 35 25 _
Trip. E2KEM - 35 2 14
Settings E
20 A-H —l" Notes:
Er @ Curve shown reflects the pickups of Catalog Number 3225M2W but is representative of all
10 = I styles using the pickups from the table above.
I
E | I REVGTE W TESTALAAN
i : DQ,Q:' T
5 | } } ‘} D, e 100 \L Window J
1 Clear BT —
i ] Window 32%j %m i
3 B it 100 100
d
2
1 [ 1
8 o |
5 3
] a
¢ 05 05 3
£ @
[} 0.3 0.3 S
£ 2
02 02 &
0.1 0.1
0.05 0.05
0.03 0.03
T 1
0.02 N rr| Maximum Interrupting Time 0.02
~
0.01 § 0.01
™~
0.005 0.005
«— For Interrupting Ratings,
0.003 See Above 0003
0.002 0.002
0.001 0.001
g g & g g ggsgss
=2 S S S © 500060
- S8 ® I bONIHO
Current in Amperes

Figure 24.Types E2KE and E2KEM Circuit Breakers, 150 A to 400 A, Three-Pole, Instantaneous Only —Curve No. SC-7089-98
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E2 mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Percent of Breaker Trip Unit Rating (I,,)
1000Ol.ﬂ O 00— N M < O OO~ N ™ < O OO~ 10000
2 Hours
A
F-T-N
1 Hour 5000 Thermal Magnetic Circuit breaker time/current curves
3000 E2 Mining Service E2K-Frame circuit breakers
\ Catalog Types: E%K and E’KM circuit breakers, three-pole
2000 For application and coordination purposes only. Based on 40 °C ambient, cold start. Connected
with four (4) feet of rated wire (60 °C up to 125 A, 75 °C above 125 A) per terminal. Tested in
open air with current in all poles. Instantaneous calibration based on single-pole tests.
1000
\\ ‘\\ Type E2K E2KM
|\ Vac: 600 (60 Hz) 1000Y/577
500 \ A)r Maximum Vdc: 250 250
Catalog Number Breaker Rating|  |nstantaneous Pickup Setting (Amperes) @ ®
300 M i
A)f Max. Single-Pole 600Vac 1000/577 Vac | Amperes A B Cc D E F G H 1
| Trip Times at 25 °C @
200 E2K3100W _E2KM3100W 100 500 565 625 690 750 815 875 940 1000
E2K3125W  E2KM3125W 125 625 700 780 860 935 1015 1095 1175 1250
)‘ E2K3150W  E2KM3150W 150 750 845 940 1030 1125 1220 1315 1405 1500
100 } d E2K3175W  E2KM3175W 175 875 985 1095 1205 1315 1420 1530 1640 1750
I E2K3200W  E2KM3200W 200 1000 1125 1250 1375 1500 1625 1750 1875 2000
1 ] T TR—
1 Minut { Minimum§ aximum| E2K3225AW E2KM3225AW | 225 300 345 390 430 475 520 565 605 650
inute T E2K32250W E2KM32250W | 225 500 565 626 690 750 815 §/5 940 1000
50 \ E2K3225W  E2KM3225W 225 11125 1265 1405 1545 1690 1830 1970 2110 2250
E2K3250W  E2KM3250W 250 1250 1405 1565 1720 1875 2030 2190 2345 2500
30 E2K3300W  E2KM3300W 300 1500 1690 1875 2065 2250 2440 2625 2815 3000
E2K3350W  E2KM3350W 350 1750 1970 2190 2405 2625 2845 3065 3280 3500
20 E2K3400W  E2KM3400W 400 2000 2250 2500 2750 3000 3250 3500 3750 4000
Interrupting Rating
10 Breaker rms Symmetrical Amperes (kA) Amperes (kA)
Type 240Vac 480Vac 600Vac 1000/577 Vac 250Vdc
£ 65 35 25 - 10
5 E2KM 65 35 25 14 10
3 Notes:
2 -1 Adjustable Magnetic Trip ‘ @ Single-pole test data at 25 °C based on NEMA® procedures (AB 4) for verifying
performance of molded-case circuit breakers.
@ For DC applications, pickup settings are approximately 40% higher
@ Curve shown reflects the pickups of Catalog Number E2K3100W but is representative of all styles
» 1 q using the pickups from the table above.
o
S T s s
8 BEE Trip Unit c
2 [s20% F=| < [ |-f=ko et T
S R
0.3 H—H S
E 02 m Typical Trip Unit Z‘;’iil‘.’;“’;‘;'"'::'e
=
0.1 0.1 3
)
-
0.05 &
. 0.05 8
=]
0.03 0.03 &
0.02 N 0.02
‘* l’ Maximum Interrupting Tlme‘
= ]
0.01 1 0.01
Interrupting
Rating
Determines
0.005 0.005
End of Curve
(See Above)
0.003 — 0.003
0.002 0.002
0.001 0.001
[efjelole/el=] o O O OO000O o O O OO0000O o O O O O0O000O
O © ™ORN O o O O OO00000O o O O OO0O000O o O O O O0000O
— N M < OO0 o O O OO0000O o O O O O0000O
— N M < O ONOOHO o O O O 00000
— N M < o 01\0007‘9
Current in Percent of Breaker Trip Unit Rating (l,,)

Figure 25.Types E2K and E2KM Circuit Breakers, 100 A to 400 A, Three-Pole, Thermal-Magnetic—Curve No. SC-7086-98
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Time Current Curves TC01217001E E2 mining service
Effective July 2014 molded-case circuit breakers

Current in Percent of Breaker Trip Unit Rating (In)

A
F-T-N
10 100 1000 Thermal Magnetic Circuit breaker time/current curves
10000.000 E2 Mining Service E2K-Frame circuit breakers
Catalog Types: E2KW circuit breakers, three-pole
‘ - ‘ For application and coordination purposes only. Based on cold start at rated ambient
1 Maximum I temperature. Connected with four (4) feet of rated wire (60/75 °C) per terminal with
—= l all poles wired in series. Tested in open air. Instantaneous calibration based on
Minimum | single-pole tests.
Type E2KW
\ Maximun Vac: 1200 (50/60 Hz)
1000.000 A ¥ A ¥ Maximum Single-Pole Trip Breaker Ratl . )
\‘ \‘ Times at 25 °C Catalog Number | Breaker Rating Instantaneous Pickup Setting (Amperes)
\‘ N . 1200 Vac Amperes A B [ D E F G H 1
\ \\ / E2KW3100W 100 500 565 625 690 750 815 875 940 1000
\ \ \ 74 E2KW3125W 125 625 700 780 860 935 1015 1095 1175 1250
K E2KW3150W 150 750 845 940 1030 1125 1220 1315 1405 1500
\ \ E2KW3175W 175 875 985 1095 1205 1315 1420 1530 1640 1750
\ \ E2KW3200W 200 1000 1125 1250 1375 1500 1625 1750 1875 2000
E2KW3225AW 225 300 345 390 430 475 520 565 605 650
E2KW3225DW 225 500 565 625 690 750 815 875 940 1000
100.000 \ E2KW3225W 225 1125 1265 1405 1545 1690 1830 1970 2110 2250
“ E2KW3250W 250 1250 1405 1565 1720 1875 2030 2190 2345 2500
\ E2KW3300W 300 1500 1690 1875 2065 2250 2440 2625 2815 300
E2KW3320W 320 1600 1800 2000 2200 2400 2600 2800 3000 3200
\ E2KW3350W 350 1750 1970 2190 2405 2625 2845 3065 3280 3500
\ Interrupting Rating kA
\ \ Breaker  rms Symmetrical Amperes (kA)
\ Type 1000 Vac 1200 Vac
10.000 E2kw 10 10
12} cf
° c
c
5 5
8 PushtoTrip " *
» T
; N - " Individual Pole
E L‘;‘;‘;’;J{‘e" Unit Adjustments
Notes:
1.000
@ Curve shown reflects the pickups of Catalog Number E2KW2100W but is representative of all
ppl styles using the pickups from the table above
T [ |1 1
+20% A | | } +10% \
ld ‘Ad]ustable Magnetic Trip
0.100
\
\
\\
Interruption Rating Determines
| End of Curve |
0.010
0.001
10 100 1000 10000 100000 1000000

Current in Percent of Breaker Trip Unit Rating (In)

Figure 26.Type E2KW Circuit Breaker, 100 A to 350 A, Three-Pole, Thermal-Magnetic—Curve No. SC-7090-14
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E2 mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Amperes
500 1000
10000
2 Hours
i
F:T-N
5000
1 Hour Magnetic-Only Circuit breaker time/current curves
3000 E2 Mining Service E2K-Frame circuit breakers
Catalog Types: £2K and E2KM circuit breakers, three-pole
2000
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 calibration based on
1000 single-pole tests.
Type E%K E2KM
500 Vac: 600 (50/60 Hz) 1000Y/577
Maximum Vdec: 250 250
300
Tolerance ‘ D Breaker Rating
200 | Band | . _
Continuous Amperes  Instantaneous Trip Amperes
|:|:| 400A See Curve
100
Catalog Number Instantaneous Pickup Setting W@ (Amperes)
1 Minute C L 600V 1000Y/577V A B C D E F G H I
50 | [H E2K3400MDW  E2KM3400MDW 500 565 625 690 750 810 875 935 1000
" 1|- E2K3400MFW E2KM3400MFW 625 700 780 860 940 1020 1090 1170 1250
30 Adjustable A E2K3400MGW __ E2KM3400MGW 750 840 935 1030 1125 1220 1315 1410 1500
s Tr.lp E2K3400MJW E2KM3400MJW 875 980 1090 1200 1310 1420 1530 1640 1750
20 eg”l‘gs |l 1F E2K3400MKW __E2KM3400MKW 1000 1125 1250 1375 1500 1625 1750 1875 2000
i J- E2K3400MLW E2KM3400MLW 1125 1265 1410 1545 1690 1830 1970 2110 2250
E2K3400MWW  E2KM3400MWW 1250 1405 1560 1720 1875 2030 2185 2340 2500
10 |:§,_] | E2K3400MNW  E2KM3400MNW 1500 1690 1875 2060 2250 2440 2625 2810 3000
I I E2K3400MRW  E2KM3400MRW 1750 1970 2190 2410 2625 2845 3065 3285 3500
| | E E2K3400M E2KM3400M 2000 2250 2500 2750 3000 3250 3500 3750 4000
5 ] Interrupting Rating
i Breaker rms Symmetrical Amperes (kA) Amperes (kA)
3 Type 240Vac 480Vac 600Vac 1000/577 Vac 250Vdc
_(? £ 65 3% » - 10
2 I E2KM 65 35 25 14 10
Notes:
% 1 (D For DC applications, pickup settings are approximately 40% higher.
c @ Curve shown reflects the pickups of Catalog Number E2K3400MDW but is representative
8 of all styles using the pickups from the table above.
]
%) 0.5
£
@ 0.3
E PushtoTrip " *
= o2 e e
R T U faman
0.1
0.05 0.05
0.03 0.03
0.02 Ny 0.02
\ Maximum Interrupting Time
\\
0.01 ~ 0.01
~
0.005 0.005
0.003 0.003
7 For Interrupting Ratings,
0.002 See Note Above. ‘ 0.002
0.001 0.001
500 1000
Current in Amperes

Figure 27.Types E2K and E2KM Circuit Breakers, 400 A, Three-Pole, Instantaneous Only —Curve No. SC-7087-98

EATON www.eaton.com 31



Time Current Curves TC01217001E
Effective July 2014

E2 mining service

molded-case circuit breakers

Current in Amperes
500 1000
10000
2 Hours
A
F-T-N
1 Hour 5000 Magnetic-Only Circuit breaker time/current curves
3000 E2 Mining Service E2K-Frame circuit breakers
Catalog Types: EZKW circuit breakers, three-pole
2000
Type E2KW
1000 i Vac: 1200 (50/60 Hz)
Breaker Rating
500 Continuous Amperes  Instantaneous Trip Amperes
400 A See Curve
300 . )
Tolerance ‘ . Catalog Number Magnetic Trip Setting
200 | Band } 1200V A B C D E F G H 1
E2KW3350MAW 300 350 390 430 475 520 560 610 650
|:|:| E2KW3350MDW 500 565 625 690 750 810 875 935 1000
100 E2KW3350MFW 625 705 780 860 940 1015 1090 1170 1250
E2KW3350MGW 750 840 935 1030 1125 1220 1315 1410 1500
1 Minute I E2KW3350MJW 875 980 1090 1200 1310 1420 1530 1640 1750
50 rlfl' E2KW3350MKW 1000 1125 1250 1375 1500 1625 1750 1875 2000
Lr E2KW3350MLW 1125 1265 1405 1545 1690 1830 1970 2110 2250
Adjustable A | E2KW3350MWW 1250 1405 1565 1720 1875 2030 2190 2345 2500
30 Trip E2KW3350MNW 1500 1690 1875 2065 2250 2440 2625 2815 3000
Settings | F E2KW3350MVW 1600 1800 2000 2200 2400 2600 2800 3000 3200
20 Al l E2KW3350MRW 1750 1970 2190 2405 2625 2845 3065 3280 3500
[B ] | Interrupting Rating kA
10 T | Break rms Symmetrical Amperes (kA)
ITe Type 1000 Vac 1200 Vac
E2KW 10 10
5 |
| N
| (@ Curve shown reflects the pickups of Catalog Number E2KW3350MDW but is representative
3 G of all styles using the pickups from the table above.
2 -I' Typical Trip Unit Nameplate
G‘ £ DC G‘ > DC Push to Trip G‘ > "C
1 o S~ I~
% See above for trip setting values
c to set: rotate dials
S e
%) 0.5
£ %
©
e 0.3 0.3 8
= 2
0.2 0.2 )
0.1 0.1
0.05 0.05
0.03 0.03
0.02 g \ 0.02
Maximum Interrupting Time
\
™~
0.01 ~ 0.01
~
0.005 0.005
0.003 0.003
T For Interrupting Ratings,
0.002 See Note Above. I 0.002
0.001 0.001
500 1000
Current in Amperes

Figure 28. Type E2KW Circuit Breaker, 350 A, Three-Pole, Instantaneous Only —Curve No. SC-7091-14
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E2 mining service
molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

Current in Multiples of I,

L0 © N0

Digitrip 310+ Circuit Breaker time/current curves (Phase Current)
E2 Mining Service E2L and E2M Frame circuit breakers
Catalog Types: ELE, E2LEM, E>ME and E2MEM circuit breakers, three-pole, LS| and ALSI

S cooco— A H
10000 For application and coordination purposes only. Based on 40°C ambient, cold start. Tested in open air with
2 Hours current in all poles.
2 2 2 2
5000 Type E°LE/E*ME E°LEM/E°MEM
1 Hour Maximun Vac: 600V 1000V
3000
Catalog No. .
Breaker Ratin
2000 E’LE, E2LEM, | Contii 9 Instantaneous Pickup Setting (Amperes)
E2ME, E2ZMEM | Amperes A B (o3 D E F G H
1000 3300W 300 500 600 800 1000 1250 1500 2000 2500
3350W 350 500 600 800 1000 1250 1500 2000 2500
3400W 400 500 600 800 1000 1250 1500 2000 2500
34002W 400 1000 1250 1500 2000 2500 3000 3500 4000
500 3600W 600 500 600 800 1000 1250 1500 2000 2500
36002W 600 2500 3000 3500 4000 5000 2500 2500 2500
300 - 3800W 800 500 600 800 1000 1250 1500 2000 2500
Long Delay 38002W 800 1000 1250 1500 200 2500 3000 3500 4000
200 Maximum Level
\\ Clearing Time
/\ Interrupting Rating
100 o Breaker rms Symmetrical Amperes (kA), leu
Long Delay © \\ Type 220/240 Vac _ 380/415Vac _ 660/690 Vac _1000Y/577 Vac
1 Minute  { Minimum \\ EAE 65 35 2 -
50 jiLevel Clearing E2LEM _ 35 25 14
Time \ E2ME 65 35 I3 -
30 \ EMEM - 35 2 14
20 Typical Trip Unit Nameplate
o s e LT 7
A D Push o Tr O O O tum ! lear |
L o 100 SHORT | Window [
N &MAc | |
10 \ e L ’%@ R b
Short Delay
Pickup Notes:
Settings ) p— Digitrip RMS 310+ trip units are suitable for functional field testing with test kit Cat. No. MTST230V. For field
Tolerance 5% testing, follow NEMA AB 4 procedures.
3 Calibration response in short delay pickup range is same for single-, two-, or three-pole in series.
2 = There is a memory effect that can act to shorten the long delay. The memory effect comes into play if cur
H rent above the long delay pickup value exists for a time and then is cleared by the tripping of a downstream
device or the circuit breaker itself. A subsequent overload will cause the circuit breaker to trip in shorter time
%) 1 a than normal. The amount of time delay reduction is inverse to the amount of time that
-g has elapsed since the previous overload. Approximately five minutes is required between overloads to
8 completely reset the memory.
$ 05
- ’ @ Curve accuracy applies from =20 °C to +55 °C ambient. For possible continuous ampere derating for
- ambient above 40 °C, refer to Eaton.
GE) 0.3 (@) For high fault current levels, a fixed instantaneous override is provided at 6800 A for MEM and 5620 A
= for LEM. (Tolerance +£15%.)
= 0.2 = @ The end of the curve is determined by the interrupting rating of the circuit breaker. See above tabulation.
T T TTTT T
o1 BEE ]
N For M-Frame
: — [ rqifeme ] | “hreen |
0.05 I 0.4 0.4
N 0.3 n 0.3
0.03 (_ ' ’ Instantaneous ‘ ' ’ Instantaneous
e [ Override (See Note 2) 02 = — {Override (See Note 2) {1 0.2 2
2 3 ' 3
0.2 NN s —— 3 | s
' Application 5 ' Application || [ [] 3
H Determines 2 ' Determines g
0.01 v End of Curve 0:49 8 : End of Curve [T o &
0.08 & 0.08 o
' s 0.07 ® ' » 0.07 @
! 0.06 : N 0.06
0.005 ) : 008 . N\ ggi
‘__\ : \ 0.04 : \ .
0.003 T 0.03 T 0.03
' '
' '
0.002 T 0.02 ' 0.02
. - )
. J K
o001 L LI1L : H
i« — =3 o =3 o g =3 o o o 9 o o o o
S Soee A . g 8 58§ g & g &8 8 g B BEEB g &8 &8 &8 ¢
Current in Multiples of |n Current in Amps Current in Amps
Figure 29.Types E2LE and E2LEM, E2ME and E2MEM Circuit Breakers, 300 A to 800 A, Three-Pole, Long-Instantaneous —
Curve No. SC-6748-97
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Time Current Curves TC01217001E E2 mining service
Effective July 2014 molded-case circuit breakers

E:T1-N

Digitrip 310+ Circuit Breaker Time/Current Curves

Mai Mode /1 Setting

E2 Mining Service E?L-Frame circuit breakers

Catalog Types: E°LE E2LEM, E2ME, and E°MEM circuit breakers, three-pole, ALSI

Trip Unit Nameplate

= O o e L |

Ig(ms)
100SHORT st 1w sermine - awes

AS0 E-1250

C. G B-600 F-1500

clam  Gam

B H 300 01000 K-2500
INST

6636C85H12

Notes:

1. The Maintenance Mode feature must be ENABLED for these curves to apply, when in
Maintenance Mode

2. The end of the curve is determined by the interrupting rating of the circuit breaker.

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

4. Nominal Values (Pickup) (Tolerance is +15%)

5. These curves are comprehensive for the complete family of E2 Mining Series L= and
M-Frames electronic breakers, including all frame sizes, ratings, and constructions. The
total clearing times shown are conservative and consider the maximum response times of
the trip unit, the circuit breaker opening, and the interruption of the current in worst
case conditions, such as maximum rated voltages, single-phase interruption, and

Maintenance Mode Trip minimum power factor. Faster clearing times are possible depending on the specific

system conditions.

18 6. Contact Eaton for additional information.
8
7 This feature allows enabling of the
6 maintenance mode remotely by applying
24 Vdc to the yellow (+) and black (=) wires
5 INO that exit the left hand side of the breaker.
WNC When energized, the maintenance mode
4 setting that is enabled is the 2.5X setting.
~A = There are two indicators that can verify
3 _)g that the trip unit has been remotely
I activated/enabled into the maintenance
mode feature:
2 Left Side of Breaker A. The blue LED (MM) located on the
top left side of the trip unit will light.
Black Yellow
: AND/OR
N—
1 24Vdc B. The relay output is provided by
0.9 Black three wires exiting the left hand side of the
0.8 Relay Wiring breaker: blue = C, red = NO, black = NC.
. Blue The relay will change state when the
0.7 e Red maintenance mode is remotely enabled by
0.6 2.5 applying 24 Vdc to the yellow and black
05 1 wires as described above.
0.4
7}
T 03
c
()
]
»n 0.2
£
(o)
£
'_
0.1
0.09
0.08
0.07 S
0.06 Application
0.05 Determines
0.04 \\ End of Curve
0.03
0.02
0.01 ;
0.60.8| 1 2 3 456789 20 30 40 50
05 0.709

10
Current in Multiples of Rating (In)

Figure 30. Maintenance Mode / Instantaneous Setting (ALSI) - Curve No. SC-6747-97
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E? mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Amperes
=3 o
o o o o ooood S
S S © © 565665 S
g S § gggssss g
=3 A H = » T b ORDO= )
10000 4004,
2 Hours
)
F-T-N
1 Hour 5000 Digitrip 310+ Circuit Breaker time/current curves (Phase Current)
3000 E2 Mining Service E2L and E2M-Frame circuit breakers
Catalog Types: EZLE, EZLEI\/I, EZME and EZMEI\/I circuit breakers, three-pole,
2000 instantaneous only
For application and coordination purposes only. Based on 40°C ambient, cold start.
Tested in open air with current in all poles.
1000
Type E2LE/E?ME__ E?LEM/E2MEM
Maximun Vac: 600 at 60 Hz 1000Y/577 at 60 Hz
500
Catalog No. N .
300 E’LE, E*ZLEM, Continuous Instantaneous Pickup Setting (Amperes)
—i E2ME, E2MEM | Amperes A B C D E F G H
Tolerance D[
200 | Band ‘I 3400MW 400 500 600 800 1000 1250 1500 2000 2500
3400M2W 400 1000 1250 1500 2000 2500 3000 3500 4000
3600MW 600 500 600 800 1000 1250 1500 2000 2500
100 3600M2W 600 2500 2500 3500 4000 5000 2500 2500 2500
f | 3800MW 800 500 600 800 1000 1250 1500 2000 2500
1 Minute | C | 3800M2W 800 1000 1250 1500 2000 2500 3000 3500 4000
50
Interrupting Rating
30 _lﬁ_‘d_Justable LA | Break rms Symmetrical Amperes (kA)
Szgi ngs I_FL| Type 240 Vac 480Vac 600Vac 1000Y/577 Vac
20 A-H —|— EALE 65 35 % -
E2LEM - 35 % 14
s E2ME 65 35 % -
10 = ! E2MEM - 35 % 14
1
| E | Notes:
(@ Curve shown reflects the pickups of Catalog Number E2LE3400MW but is representative of all
5 | styles using the pickups from the table above.
[ e ———_— i ]
3 o © "0 Ot ! Cloar I
G:l ush to Trip el s | (Lear |
<. G I |
2 & Bl | J
» 1 1
e =
o 3
9 @
%) 0.5 0.5 5
c wn
© 0.3 0.3 8
- s g
o2 02 &
H]
0.1 0.1
0.05 0.05
0.03 0.03
0.02 'y = = - 0.02
™N ,___‘ Maximum Interrupting Time
0.01 ~ 0.01
~
0.005 0.005
" ‘ For Interrupting Ratings,
0.003 ‘ See Above | 0.003
0.002 0.002
0.001 0.001
S o =) o o o ooooo o
S S S S © © 565669 S
S S S S © 5565669 S
- S S © O 565665 =]
= ® I b ORDSS 2
Current in Amperes

Figure 31.Types E2LE and E2LEM, E2ZME and E2ZMEM Circuit Breakers, 400 A to 800 A, Three-Pole, Instantaneous Only —
Curve No. SC-6747-97
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Time Current Curves TC01217001E E? mining service
Effective July 2014 molded-case circuit breakers

Current in Percent of Breaker Trip Unit Rating (I,
=3 o o o oo
o o O 9 00000d S © 6695
o o O 9 00000d S O O O0006S S © 6695
© 0000d S O © 9S50 S O © O0006S S S © 695
D © NS — S ®» I OORDO— S ® I 0ORIO— & ® oo
10000 1
|
2 Hours 1
1 F-T-N
5000 I
1 Hour 1\ Thermal Magnetic Circuit breaker time/current curves
3000 \ \ E2 Mining Service E2L circuit breakers
\ \ Catalog Types: EZL and EZLM circuit breakers, three-pole
2000 \ \ For application and coordination purposes only. Based on 40°C ambient, cold start. Tested in
\ \ open air with current in all poles.
2 2
1000 - Type EL £V
\‘ \ Maximun Vac: 600 at 60 Hz 1000/577 at 60 Hz
\ Maximum Vdc: 250 250
500 \\ \
Breaker Ratin
\ \ Catalog No. | continuous 9| Instantaneous Pickup Setting (Amperes) D@
300 \ \ E2LorE?2LM | Amperes A B C D E F G H 1
200 3300W 300 1500 1690 1875 2060 2250 2440 2625 2810 3000
\ 3350W 350 1750 1970 2190 2410 2625 2845 3065 3285 3500
3400W 400 2000 2250 2500 2750 3000 3250 3500 3750 4000
100 3450W 450 2250 2530 2810 3098 3375 3660 3940 4220 4500
\\ \\ 3500W 500 2500 2810 3125 3440 3750 4060 4375 4690 5000
. [\ 3600W 600 3000 3375 3750 4125 4500 4875 5250 5625 6000
1 Minute \\ \
50 Notes:
Minimum } \ FMaximum (@ For DC applications, pickup settings are approximately 40% higher.
30 ‘ \ ‘ @ Curve shown reflects the pickups of Catalog Number 3300W but is representative of
\ all styles using the pickups from the table above.
20 Interrupting Rating
Breaker rms Symmetrical Amperes (kA) Amperes (kA)
10 Type 240 Vac 480 Vac 600 Vac 1000Y/577 Vac 250Vdc
\ EL 65 35 25 - 2
EAm 35 2% 14 2
5
Sle. ST ep
3 R =
ThermaliMagnetic 300 A Cat. No. 2133001
2
o N .
11 T
Low (x20%) | \I [High (£10%) |
” 1 TN 1
g =
9] 3
S @
n 0.5 0.5 5
£ %
2 0.3 . Q
E 0.3 S
o2 02 &
}Adjustable Magnetic Trip
0.1 0.1
0.05 0.05
0.03 \\ [— |Maximum Interrupting Time| 0.03
0.02 T— 0.02
0.01 0.01
0.005 N - 0.005
Interrupting Rating
Determines End of
0.003 Curve 0.003
0.002 0.002
0.001 0.001
[=¥=Y=l=i=t=} o 9o 9 0ooooo o o 9o oooooo o o o oooooo
D OREHO S S O 55056 S S O S SO000S S S O OO006o
— N ™ < O ORONO o O O OO00O00O o O O O O0000O
= 8 S YRS | Z88S%sS
Current in Percent of Breaker Trip Unit Rating (I,

Figure 32.Types E2L and E2LM Circuit Breakers, 300 A to 600 A, Three-Pole, Thermal-Magnetic —Curve No. SC-6745-97
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E? mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Percent of Breaker Trip Unit Rating (In)
10 100 1000 10000 100000 1000000
10000 —— ‘ ‘ |
[ I O O B A
— i
Maximum Single-Pole Trip E— E-T.N
" ° [ ]
\ Times at 25 °C Thermal Magnetic Circuit breaker time/current curves
‘ E2 Mining Service E2L-Frame circuit breakers
\ Catalog Types: E2LW circuit breakers, three-pole
Maximum }
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
1000 [ Minimum =X 7
L I 7/ 2
| W Type E“LW
| WA /| " -
v\ \V[/ Maximun Vac: 1200 (50/60 Hz)
\ [\ \‘1(
\ \ Catalog Number | Breaker Rating Instantaneous Pickup Setting (Amperes)(D
\ \\ 1200Vac | Amperes A B C D E F G H I
‘ \) E2LW3300W 300 1500 1690 1875 2060 2250 2440 2625 2810 3000
\ E2LW3320W 320 1600 1800 2000 2200 2400 2600 2800 3000 3200
E2LW3350W 350 1750 1970 2190 2410 2625 2840 3060 3280 3500
100 \ \ E2LW3400W 400 2000 2250 2500 2750 3000 3250 3500 3750 4000
“ “ E2LW3450W 450 2250 2530 2810 3090 3375 3660 3940 4220 4500
\
\ Interrupting Rating kA
\ Breaker rms Symmetrical Amperes (kA)
Type 1000 Vac 1200 Vac
\ \ EAW 10 10
\ Notes:
\ (@ Curve shown reflects the pickups of Catalog Number E2L\W3300W but is representative
\ of all styles using the pickups from the table above
10
N e, bEmTER o,
FORIES I O O"
° han S+ " "
°
c
o
o
5]
%]
£
@
£
i
1
I 1 [ ] [ ] 1
‘ +20% i A | ¢ +10%
» < | Adjustable Magnetic Trip
0.1
}Minimum } }Maximum }
T
I \‘
— - - -
‘ Interruption Rating Determines
| End of Curve
0.01
0.001
10 100 1000 10000 100000 1000000
Current in Percent of Breaker Trip Unit Rating (In)

Figure 33.Type E2LW Circuit Breaker, 300 A to 450 A, Three-Pole, Thermal-Magnetic—Curve No. SC-6760-14
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Time Current Curves TC01217001E E2 mining service
Effective July 2014 molded-case circuit breakers

Current in Percent of Breaker Trip Unit Rating (In)
o o o © oo
o o O O OO0000O o o © OO
o o O O 0000Od S O O OO000o S © © 9o
© 0000d S O © ©OO000O S O © OO0000 S © © 99
D © NS — N ® T DORIO— N ® I OONOO— & ® I BO
10000 1 |
|
2 Hours | E AT N
\ =1°
1H 5000 ‘I “ Thermal Magnetic Circuit breaker time/current curves
our
3000 ‘| \ E2 Mining Service E2M-Frame circuit breakers
“ Catalog Types: E2M and E2MM circuit breakers, three-pole
2000 \ \ For application and coordination purposes only. Based on 40°C ambient, cold start. Tested in
\ \ open air with current in all poles.
1000
1\ Type E2m E2MM
Maximun Vac: 600 at 60 Hz 1000/577 at 60 Hz
500 A Maximum Vdc: 250 250
| WA
‘\ \ Breaker Rati
reaker Ratin.
300 \ Catalog No. Conti 9 Instantaneous Pickup Setting (Amperes) (1)
E?M or EEMM | Amperes A B C D E F G H I
200 \ z
‘ \ 3600W 600 1500 1690 1875 2060 2250 2440 2625 2810 3000
\ 3800W 800 2000 2250 2500 2750 3000 3250 3500 3750 4000
100 \ Notes:
) (@ For DC applications, pickup settings are approximately 40% higher.
1 Minute \ @ Curve shown is for Catalog Number E2M3800W but is representative of all styles
50 using the pickups from the table above.
— Interrupting Rating
Minimum \ {Maximum | .
30 Breaker rms Symmetrical Amperes (kA) Amperes (kA)
Type 240 Vac 480 Vac 600 Vac 1000Y/577 Vac 250Vdc
20 - — —
E‘M 65 35 25 - 22
\ E2MM - 35 2% 18 2
10 ( E ;—1500 2—2440 £ e
FEo 1630 G-2625 R ED FED
EOSRE Ol o
5 Thermal/Magnetic 600 A CAT. NO. E2M3600TN
3 3
2 2
) )
[Low (£20%) | < High (£10%)
» 1 N N 1
g =
g 5
S 05 05 3
< w
= @
2 03 03 8
= 2
0.2 0.2 7
- } Adjustable Magnetic Trip
0.1 0.1
0.05 0.05
0.03 S '——} Maximum Interrupting Timpl 0.03
N
0.02 N — 0.02
0.01 0.01
0.005 <=—— Interrupting Rating 0.005
Determines End of
0.003 Curve 0.003
0.002 0.002
0.001 0.001
o 0000 o O 9O 9o000o o ©O 9O 00o0ooo o o O ©9ooooo
D © RO S O © OO0000 S O O O0000D S O O OO0000
= N SSbEREss g FEE888S g g sgsgss=
- =4 Q& ® I ORI
Current in Percent of Breaker Trip Unit Rating (I,)

Figure 34.Types E2M and E2MM Circuit Breakers, 600 A to 800 A, Three-Pole, Thermal-Magnetic—Curve No.TC01217003E
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E? mining service

molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

Current in Percent of Breaker Trip Unit Rating (In)

Current in Percent of Breaker Trip Unit Rating (In)

10 100 1000 10000 100000
10000 ——
| | |
|Maximum | EA .N
] Thermal Magnetic Circuit breaker time/current curves
Minimum ‘ ‘_ ‘ K X E2 Mining Service E?M-Frame circuit breakers
Maximum Single-Pole Trip [ B o
Times at 25 °C Catalog Types: E“MW circuit breakers, three-pole
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.
1000 L Y i
\ i
\ i Type E2Mw
‘\ ‘\ “i i Vac: 1200 (50/60 Hz)
\ Catalog Number | Breaker Rating Instantaneous Pickup Setting (Amperes)
\ \‘ 1200 Vac Amperes A B Cc D E F G H I
A)
\ \ \ E2MW3400W 400 1000 1125 1250 1375 1500 1625 1750 1875 2000
\ \ E2MW3500W 500 1250 1405 1565 1720 1875 2030 2185 2345 2500
100 E2MW3600W 600 1500 1690 1875 2060 2250 2440 2625 2810 3000
‘\ E2MW3630W 630 1575 1770 1970 2170 2365 2560 2760 2955 3150
\‘ E2MW3800W 800 2000 2250 2500 2750 3000 3250 3500 3750 4000
Interrupting Rating
\ Breaker rms Symmetrical Amperes (kA)
Type 1000 Vac 1200 Vac
\ E2MW 12 12
Notes:
@ Curve shown is for Catalog Number E2MW3400W but is representative of all styles
10 using the pickups from the table above.
v e, LELES oo ke,
1875 H-2810
2 Minimum Maximum L
(%]
£
©
E
[
1
| £20% | A [ | +10%
L - | I |
01 - <t lAdjustable Magpnetic Trip
E { ]
Interruption Rating Determines
End of Curve
0.01
0.001
10 100 250 500 1000 10000 100000

Figure 35. Type E2ZMW Circuit Breaker, 300 A to 800 A, Three-Pole, Thermal-Magnetic—Curve No. SC-6770-14
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Time Current Curves TC01217001E E? mining service
Effective July 2014 molded-case circuit breakers

Current in Percent of Breaker Trip Unit Rating (I,)
A |
10000
2 Hours
i
F:T-N
1 Hour 5000 Magnetic-only Circuit breaker time/current curves
u
3000 E2 Mining Service E?’L-Frame circuit breakers
Catalog Types: EZL and EZLI\/I circuit breakers, three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start. Tested in
open air with current in all poles
1
000 Type E%L EALM
Maximun Vac: 600 at 60 Hz 1000/577 at 60 Hz
500 Maximum Vdc: 250 250
Breaker Ratin
300 — Catalog No. | continuous 9| Instantaneous Pickup Setting (Amperes) ©
200 go'e(;ance ‘ D E:LorE’LM | Amperes A B C€C D E F G H 1
an
3600ML 600 1125 1265 1410 1545 1690 1830 1970 2110 2250
| 3600MN 600 1500 1690 1875 2060 2250 2440 2625 2810 3000
100 - 3600MR 600 1750 1970 2190 2410 2625 2845 3065 3285 3500
3600MX 600 2000 2250 2500 2750 3000 3250 3500 3750 4000
) C H 3600MY 600 2250 2530 2810 3090 3375 3660 3940 4220 4500
1 Minute 3600MP 600 2500 2810 3125 3440 3750 4060 4375 4670 5000
50 H 3600M 600 3000 3375 3750 4125 4500 4875 5250 5625 6000
Adjustabler—»| A |
30 Trip T I Interrupting Rating
20 ie;mngs F Breaker rms Symmetrical Amperes (kA)
Type 240 Va-t: 480 Va-t: 600 Vac 1000Y/577 Vac 250Vdc
[E] 2 65 35 25 - 2
10 == I M - 35 % 14 2
I
LE] _
(@ Curve shown reflects the pickups of Catalog Number 3600M but is representative of
5 | \ all styles using the pickups from the table above.
3 *l FED 5l Goaws  EED EED
G c - - G C G. c
: K sodl 1 o -
I : Magnetic Only 600 A Cat. No. E2L3600TMN
1 1
g =
1<} 3
g @
1) 0.5 0.5 5
c w
0 03 8
0.3 .
£ g
o2 02 &
0.1 0.1
0.05 0.05
0.03 0.03
0.02 NN \ ——fMaximum Interrupting Time 0.02
~
\\
0.01 0.01
N
0.005 0.005
<—\ For Interrupting Ratings,
0.003 ‘ See Above ‘ 0.003
0.002 0.002
0.001 0.001
(=] o (=] O O O O0000O
o o o O O O 00000
w0 o o O O O 00000
- S S © 596060
& ® I bOONINO
Current in Percent of Breaker Trip Unit Rating (I,))

Figure 36.Types E2L and E2LM Circuit Breakers, 600 A, Three-Pole, Instantaneous Only—Curve No. SC-6746-97
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E? mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Percent of Breaker Trip Unit Rating (l,))
A |
10000
2 Hours
A
F-T-N
1H 5000 Magnetic-Only Circuit breaker time/current curves
our
3000 E2 Mining Service E2L-Frame circuit breakers
2 .
Catalog Types: E“L\W circuit breakers, three-pole
2000 For application and coordination purposes only.
Tested in open air with current in all poles
1000 Catalog No. Ege:tli(ﬁ::::;mg Instantaneous Pickup Setting (Amperes) (D
E2LW Amperes A B C D E F G H 1
E2LW3450MLW 450 1125 1260 1410 1550 1690 1830 1970 2110 2250
500 E2LW3450MNW 450 1500 1690 1875 2060 2250 2440 2625 2810 3000
E2LW3450MVW 450 1600 1800 2000 2200 2400 2600 2800 3000 3200
300 E2LW3450MRW 450 1750 1970 2190 2410 2625 2840 3060 3280 3500
Tolerance E2LW3450MXW 450 2000 2250 2500 2750 3000 3250 3500 3750 4000
200 Band \ D E2LW3450MYW | 450 2250 2530 2810 3090 3375 3660 3940 4220 4500
| band |
| Interrupting Rating
100 ! i Breaker rms Symmetrical Amperes (kA)
Type 1000 Vac 1200 Vac
1 Minute Crl EAW 10 10
50 It
L Notes:
30 Ad_justable —™ A (@ Curve shown reflects the pickups of Catalog Number E2LW3450MYW but is representative
Trip ] [ of all styles using the pickups from the table above.
20 Settings F
Al T GEip, SEm i cep JEEo,
OIS R I ORI O
A E-2250 A 1" A
10 |
1
LE]
5 5
I,
3 l 3
[¢]
2 i 2
1 1
8 =
9] 3
5] ®
S o5 05 3
£ o
Q 0.3 0.3 8
£ g
02 02 &
0.1 0.1
0.05 0.05
N
g B . . "
0.03 ™~ 4‘ Maximum Interrupting Time ! 0.03
~
0.02 ] 0.02
~ |
0.01 0.01
0.005 0.005
4—\ For Interrupting Ratings,
0.003 ‘See Above ‘ 0.003
0.002 0.002
0.001 0.001
o O O O O0000O
o (=] o O O O 00000
o o o O O O 00000
- o o O O O 00000
— N o < U')COI\OOCDS
Current in Percent of Breaker Trip Unit Rating (I,

Figure 37.Type E2LW Circuit Breaker, 450 A, Three-Pole, Instantaneous Only —Curve No. SC-6761-14
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Time Current Curves TC01217001E E? mining service
Effective July 2014 molded-case circuit breakers

Current in Percent of Breaker Trip Unit Rating (I,
A |
10000
2 Hours E AT.N
-
5000 Magnetic-Only Circuit breaker time/current curves
1 Hour E2 Mining Service E2M-Frame circuit breakers
3000 Catalog Types: E2M and E2MM circuit breakers, three-pole
2000 For application and coordination purposes only. Based on 40°C ambient, cold start. Tested in
open air with current in all poles
1000 Type E2m E2MM
Maximun Vac: 600 at 60 Hz 1000/577 at 60 Hz
Maximum Vdc: 250 250
500
Breaker Ratin
300 I Catalog No. Continuous 9 Instantaneous Pickup Setting (Amperes) DQ
200 Plerance ; I'D E2M or EEMM | Amperes A B C D E F G H 1
Band ‘ 3800MNW 800 1500 1690 1875 2060 2250 2440 2625 2810 3000
] 3800MXW 800 2000 2250 2500 2750 3000 3250 3500 3750 4000
3800MPW 800 2500 2810 3125 3440 3750 4060 4375 4670 5000
100 3800MWW 800 3000 3375 3750 4125 4500 4875 5250 5625 6000
. C Iy
1 Minute Interrupting Rating
50 Breaker | rms Symmetrical Amperes (kA) Amperes (KA)
Adijustable —»l A | Type 240 Vac 480 Vac 600 Vac 1000Y/577 Vac 250Vdc
30| Trip E2M 65 35 25 - 2
Settings F E2MM - 35 25 18 22
20| Ay
I. -] Notes:
10 1'- I @ For DC applications, pickup settings are approximately 40% higher.
@ Curve shown reflects the pickups of Catalog Number E2M3800MXW but is representative
E of all styles using the pickups from the table above.
5 I- £fo A-1500  F-2440 £fo £fo
| Sye i eme Sy O
3 FR® o e M et
[CB Magnetic Only 800 A CAT. NO. E2M3800TMN
2 ]
%) 1 1
S =
g 3
S 05 05 3
£ %
o 0.3 . Q
£ 0.3 S
o2 02 &
0.1 0.1
0.05 0.05
0.03 \ 0.03
L\
0.02 NN 0.02
N r—!Maximum Interrupting Time |
N
0.01 0.01
"~
0.005 0.005
0.003 = - 0.003
le—|For Interrupting Ratings,
0.002 |See Above 0.002
0.001 0.001
o o O 9O 990000
o =3 S S O OO0000
S S =] S S O OO0000
- o) =] S S © OO0060
- ] O 3 bORDES
Current in Percent of Breaker Trip Unit Rating (l,)

Figure 38.Types E2M and E2MM Circuit Breakers, 800 A, Three-Pole, Instantaneous Only—Curve No.TC01217002E
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E? mining service Time Current Curves TC01217001E
molded-case circuit breakers Effective July 2014

Current in Percent of Breaker Trip Unit Rating (I,
A
10000
2 Hours i
F-T-N
1H 5000 Magnetic-Only Circuit breaker time/current curves
our
3000 E2 Mining Service E2M-Frame circuit breakers
Catalog Types: E2MW circuit breakers, three-pole
2000 For application and coordination purposes only. Tested in open air with current in all poles
T 2
1000 ype E“MW
Maximun Vac: 1200 (50/60 Hz)
500
Breaker Ratin - -
300 Catalog No. Continuous 9 Instantaneous Pickup Setting (Amperes) ®
| E2MW Amperes A B [ D E F G H 1
Tolerance ‘ D
200 Band ‘ E2MW3800MNW | 800 1500 1690 1875 2060 2250 2440 2625 2810 3000
E2MW3800MZW | 800 1575 1765 1956 2146 2337 2528 2718 2909 3100
| E2MW3800MXW | 800 2000 2250 2500 2750 3000 3250 3500 3750 4000
100
C Interrupting Rating
1 Minute | Breaker = rms Symmetrical Amperes (kA)
50 H Type 1000 Vac 1200 Vac
. 2
Adjustable | A | EMW 12 12
30 Trip Notes:
Settings n: otes:
20 A-l (@ Curve shown reflects the pickups of Catalog Number E2MW3800MXW but is representative
of all styles using the pickups from the table above.
0 (2]
1 [ A-1500  F-2440 ) Ffo
G@c B-1690 G-2625 G@c G@C
E e PR R Atk
5
i
3 3
[d]
2 T 2
» 1 1
S =
g 3
®» 05 05 3
c (%]
- @
I 0.3 o
£ .
o2 02 &
0.1 0.1
0.05 I - - - ‘ 0.05
\ \ | ‘Mammum Interrupting Time ‘
0.03 SN ¥ 0.03
0.02 0.02
0.01 0.01
0.005 0.005
0.003 = = 0.003
«— |For Interrupting Ratings,
0.002 |See Above I 0.002
0.001 0.001
S 3 S 8 8 8888888
=4 3 8 S O O ©O0000S
- o O O O 00000
- ~N M < O OO0
Current in Percent of Breaker Trip Unit Rating (I,))

Figure 39. Type EZMW Circuit Breaker, 800 A, Three-Pole, Instantaneous Only—Curve No. SC-6771-14
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Time Current Curves TC01217001E
Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Multiples of I,
Lo © ™00 A H
O OOOO~— A
10000 E-T-N
2 Hours Digitrip 310+ Circuit Breaker time/current curves (Phase Current)
5000 E2 Mining Service E2N-Frame circuit breakers
1 Hour Catalog Types: E£2N and E2NM circuit breakers, three-pole, LSI and ALSI
3000 For application and coordination purposes only. Based on 40°C ambient, cold start.
Tested in open air with current in all poles.
2000
Catalog No, | BreakerRating | 1 oiant Pickup Setting (A )
atalog No. Continuous nstantaneous Pickup Setting (Amperes
1000 E°N or EENM | Amperes A B [ D E F G H
3500W 500 500 600 800 1000 1250 1500 2000 2500
3600W 600 500 600 800 1000 1250 1500 2000 2500
500 3700W 700 500 600 800 1000 1250 1500 2000 2500
3800W 800 500 600 800 1000 1250 1500 2000 2500
300 3900W 900 1250 1500 2000 2500 3000 3500 4000 5000
Long Delay® 310w 1000 1250 1500 2000 2500 3000 3500 4000 5000
200 Maximum Level 312w 1200 1250 1500 2000 2500 3000 3500 4000 5000
\\ Clearing Time
Interrupting Rating
Z Breaker rms Symmetrical Amperes (kA)
100 [ Long \ T
i \ ype 240 Vac 480 Vac 600 Vac 1000Y/577 Vac
Delay® AN - — — —
. [l Minimum \ E2N 65 35 % -
1 Minute 50 | Level E2NM - 50 % »
|| Clearing \
Time Typical Trip Unit Nameplate
» \ || ’
g £
2 A\ S i
N i
' 3% &
8 Ho st o
A
10 \
Short Delay N :
PiCkPP Digitrip RMS 310+ trip units are suitable for functional field testing with test kit Cat. No. MTST230V. For
Settings field testing, follow NEMA AB 4 procedures.
(Tolerance +10%) > | |*— ) ) . .
Calibration response in short delay pickup range is same for single-, two-, or three-pole in series.
3 There is a memory effect that can act to shorten the long delay. The memory effect comes into play
if current above the long delay pickup value exists for a time and then is cleared by the tripping of a
2
downstream 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
1 H has elapsed since the previous overload. Approximately five minutes is required between overloads to
% completely reset the memory.
c
8 @ Curve accuracy applies from =20 °C to +55 °C ambient. For possible continuous ampere derating for
? 0.5 ambient above 40 °C, refer to Eaton.
w
E @ For high fault current levels, a fixed instantaneous override is provided at 14,400 A. (Tolerance +15%.)
0.3
§ @ The end of the curve is determined by the interrupting rating of the circuit breaker.
= =, See above tabulation.
0.2
I A I
o1 . N\ \ I
f Instantaneous
T ] Override (See Note 2)|- 0.2
0.05 I I \ 2
: 5
0.03 ‘Application Determines S
) AWM End of Curve 1309 @
0.02 | Y 008 =2
+ \ 0.07 1,
AV 0.06 S
0.01 ) 005 F
%_ : \ 0.04
0.005 -\> : \\ 0.03
0.003 : \\ 0.02
0.002 ) i<«——(14400A )
0.001 BT H K 0.01
S O‘O‘O‘O“_ A H 2 3 4 5 7 10 20 30 40 50 70 100
Current in Multiples of In Current in 1000A Increments

Figure 40.Types E2N and E2NM Circuit Breakers, 500 A to 800 A, Three-Pole, Long-Instantaneous —Curve No. SC-6750-97
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E2 mining service
molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

Maintenance Mode Trip

EF:-T-N

Digitrip 310+ Circuit Breaker Time/Current Curves
Mai Mode /| Setting

E2 Mining Service E2 N-Frame circuit breakers

Catalog Types: E2N and E2NM circuit breakers, three-pole, ALSI Trip Unit Nameplate

Trip Unit Nameplate

~STATUS Tsg (ms)

Sl [ ‘jlsﬂ'X,R)
SHORT
[LESJJALAEN - SHORT Instan. Trip Setting - Amps
S EF iy

7 A-1250  E-3000
C+ -G - : B-1500 F-3500
B'Q 7H Inst 300 C-2000 G-4000
2~ g

D-2500 H-5000

6546 005 H1B

Notes:

1. The Maintenance Mode feature must be ENABLED for these curves to apply, when in
Maintenance Mode

2. The end of the curve is determined by the interrupting rating of the circuit breaker.

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

4. Nominal Values (Pickup) (Tolerance is +15%)

5. These curves are comprehensive for the complete family of E? Mining Series N-Frame
electronic breakers, including all frame sizes, ratings, and constructions. The total
clearing times shown are conservative and consider the maximum response times of
the trip unit, the circuit breaker opening, and the interruption of the current in worst
case conditions, such as maximum rated voltages, single-phase interruption, and
minimum power factor. Faster clearing times are possible depending on the specific
system conditions.

. Contact Eaton for additional information.
10 6. C Eaton for additional inf
9
8 This feature allows enabling of the
maintenance mode remotely by applying
7 i d ly by applyi
6 24Vdc to the yellow (+) and black (-) wires
INO that exit the left hand side of the breaker.
5 }NC When energized, the maintenance mode
4 setting that is enabled is the 2.5X setting.
= There are two indicators that can verify
3 ~A é that the trip unit has been remotely
activated/enabled into the maintenance
+ mode feature:
2 Left Side of Breaker A. The blue LED (MM) located on the
top left side of the trip unit will light.
Black Yellow
AND/OR
-+
24Vdc B. The relay output is provided by
1 Black three wires exiting the left hand side of the
0.9 Relay Wirin breaker: blue = C, red = NO, black = NC.
0.8 Blue elay Wiring The relay will change state when the
0'7 Red maintenance mode is remotely enabled
. 25 by applying 24 Vdc to the yellow and black
. . wires as described above.
0.6 i described ab
0.5
0.4
(%]
° 03
c
o
5]
»n 0.2
£
Q
£
'_
0.1
0.09
0.08
0.07 —
0.06 Application
0.05 Determines
0.04 \ End of Curve
0.03 N
?
0.02 )
)
3
0.01
0.610.8| 1 2 3 4 56789 20 30 40 50
0.5 0.7 0.9

0
Current in Multiples of Rating (In)

Figure 42. Maintenance Mode / Instantaneous Setting (ALSI) - Curve No. SC-6750-97
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Time Current Curves TC01217001E
Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Multiples of (I}

F.T-N

Digitrip 310+ Circuit Breaker time/current curves (Phase Current)

%) 1000002 07 1 . 2 3 408 ’ 0 12 20 30 E2 Mining Service E?R-Frame circuit breakers
oC 9000
3 @ z Catalog Types: E°R and E2RM circuit breakers, three-pole, LS| and ALSI
7000 v
i 6000 . For application and coordination purposes only. Based on 40°C ambient, cold start.
5000 T Tested in open air with current in all poles.
o« F+215)
8 4000 Type E2R E’RM
I H m—
— 3000 H Maximun Vac: 600 at 60 Hz 1000/577 at 60 Hz
d
H Breaker Rating . .
2000
B Catalog No. Continuous Instantaneous Pickup Setting (Amperes) (1)
d E?R or ERM Amperes 2 3 4 5 6 7 8
} 316T33W 1600 3200 4800 6400 8000 4600 11200 12800
1000 H 320T33W 2000 4000 6000 8000 10000 12000 14000 16000
900 .
70 i . I
500 H Maximum Total Interrupting Rating
w0 D ClearingTime Breaker rms Symmetrical Amperes (kA)
H / Type 240 Vac 480 Vac 600 Vac 1000Y/577 Vac
400 — = —
/\ / ER 125 66 50 -
300 N £2RMm - 85 50 %
200 /:/\Q\' Notes:
j, \ Curve accuracy applies from =20 °C to +55 °C ambient. For possible ampere derating for ambient above
. 40 °C, refer to Eaton.
H \ég\ Available L DelayTi Digitrip RMS 310+ trip units are suitable for functional field testing with test kit Cat. No. MTST230V. For
vailable Long Delay Time :
1gg :I"‘()‘\ \(A\\\I 2,4,7,10 12, 15, 20, 24 sec [T field testing, follow NEMA AB 4 procedures.
w Il [~ H
= 32 N NN\ | Shown @ 6x1r+0/730% | (3) Curve accuracy applies from -20 °C to +55 °C ambient. For possible continuous ampere derating for
% 60 H N\\) Y\\)\(\ ambient above 40 °C, refer to Eaton
E 50 ,E’ \)\ )\‘ @ For high fault current levels, a fixed instantaneous override is provided at 17500 A. (Tolerance £15%.)
20 N
B \2\ (\ @ The end of the curve is determined by the interrupting rating of the circuit breaker.
30 Y \ \ See above tabulation.
Y PR RN
2 AW X
% fgz:rnw
i MinimumTotal | \ \ Va\d
o %1 ClearingTime VANAVAANS WANBY
= 8 ANAVAY \ XN
g 7 \A A M
= ANA ¢
F 4 \¥
5 o
a \A ) jocit R g
U >\ 0 T
3 cut
M
/ / A )
2 \ g
A / 2] b
Available Short 7 v
Delay Pickup A
1 Settings 4 W
03] lso xlyx 5% IR ¢
07 (See Note 7) | \
0.6 7/ |i, )}
n [
o8 1 1 A "/ ‘300 ms >
0.4 I t @O,R) 0.4 %
/ ¥
0.3 4 03 O
4 4 o
/ / // Z d ‘ Instantaneous u
0.2 = u Override (See Note 8)H 0.2 z
!’ w
— - =
q L/ Application Determines| [
~ 120 ms
01 7 v (M.N,O) ) mm End of Curve
0.09 v, -7 {IM,N,0) [T 77— 7\ 009
0.08 VAR SRV, P ANy4 0.08
0.07 VAR NP4 0.07
0.06 / H 0.06
005 L Inst. | /' /\ 0.05
oo a4 P L WKL) /7 /E A 008
Z ) A / )\
0.03 : 0.03
/ /\
0.02 V/// / > 0.02
\/ )4/ 17500A)
0.01 (// 0.01
0.5 0.7 2 3 4 5 7 10 12 20 30 40 50 70 100 2 3 5 7 10 20 30 40 50 70 100
Current in Multiples of (1) Current in 1000A Increments
Adjustable Flat Trip Style (LS|, LSIG, ALSI, ALSIG)
Figure 43. Types E2R and E2RM Circuit Breakers, 1600 A to 2000 A, Three-Pole, Long-Instantaneous —Curve No. SC-6751-97
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E2 mining service

molded-case circuit breakers

Time Current Curves TC01217001E
Effective July 2014

i
F:-T-N
Digitrip 310+ Circuit Breaker Time/Current Curves
Maint Mode / Instant Setting
E2 Mining Service E2 N-Frame circuit breakers
Catalog Types: E?N and E2NM circuit breakers, three-pole, ALSI
Trip Unit Nameplate
( Notes:
1. The Maintenance Mode feature must be ENABLED for these curves to apply, when in
Maintenance Mode
2. The end of the curve is determined by the interrupting rating of the circuit breaker.
3. Total clearing times shown include the response times of the trip unit,the breaker
opening,and the interruption of the current.
w3bo (D)< 4. Nominal Values (Pickup) (Tolerance is +15%)
i 5. These curves are comprehensive for the complete family of E? Mining Series N-Frame
“\‘L‘Z&,.‘L@«m _— electronic breakers, including all frame sizes, ratings, and constructions. The total
&
2 -\' clearing times shown are conservative and consider the maximum response times of
';;{é - it the trip unit, the circuit breaker opening, and the interruption of the current in worst
’ case conditions, such as maximum rated voltages, single-phase interruption, and
minimum power factor. Faster clearing times are possible depending on the specific
D system conditions.
? - 6. Contact Eaton for additional information.
This feature allows enabling of the maintenance mode remotely by
applying 24 Vdc to the yellow (+) and black (-) wires that exit the left hand
1NO side of the breaker. When energized, the maintenance mode setting that is
enabled is the 2.6X setting.
YNC
- There are two indicators that can verify that the trip unit has been remotely
:@ activated/enabled into the maintenance mode feature:
Maintenance Mode Trip ¥ A. The blue LED (MM) located on the top left side of the trip unit will light.
1 8 Left Side of Breaker AND/OR
g Black Yellow B. The relay output is provided by three wires exiting the left hand side of
-+ the breaker: blue = C, red = NO, black = NC. The relay will change state
6 2aVdc when the maintenance mode is remotely enabled by applying 24 Vdc to
5 Black the yellow and black wires as described above.
a Blue Relay Wiring
Red
3 —\A
M 3
2
2
LA
Instantaneous Mode Pickup [
1 Tolerance (+/- 15%)
0.9 | 111
0.8 0.9
0.7 — 0.8
0.6 2.5 ’ 0.7
0.5 0} i Max. for 0.6
H 2000A 0.5
0.4 f Frame
0.4
[7) A ‘ .
T 03 /I =
1) i K~ Max. for 0.3 3
3 / 1600A o
n 0.2 L E Frame 02 3
c 0} .
q_) A %é)
i
£ AN I S
= o
0.1 @
0.09 82)9
0.07 = 0.07
. lication . ’
0.06 Dptp . Application [| 0.06
0.05 etermines Determines H 0.05
0.04 \ End of Curve End of Curvel| 4 g4
0.03 ’/ 0.03
4’ / >
0.02 ) 0.02
3 / 4
)? / >
0.01 0.01
0.6 (0.8| 1 2 3 4 56789 20 30 40 50 1 3 4 5678910 20 30 40 50 100
0.5 0.7 0.9 c  Multioles of R 10 | Instantaneous Mode Trip
urrent in Multiples of Rating (In) Current in Multiples of Rating (Ip)
Figure 34. Maintenance Mode / Instantaneous Setting (ALSI) - Curve No. SC-6751-97
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Time Current Curves TC01217001E
Effective July 2014

E2 mining service
molded-case circuit breakers

Current in Amperes
A H
10000
2 Hours
i
F:T-N
1H 5000 Digitrip 310+ Circuit breaker time/current curves
our
3000 E2 Mining Service E2N-Frame circuit breakers
Catalog Types: E2N and E2NM circuit breakers, three-pole, instantaneous only
2000 For application and coordination purposes only. Based on 40 °C ambient, cold
start. Connected with four (4) feet of rated wire 60 °C up to 125 A. Tested in
open air with current in all poles
1000 Type E2N EZN_M
{ Vac: 600 at 60 Hz 1000/577 at 60Hz
500
300 Catalog No. (B:::.;‘atli(::‘::::ng Instantaneous Pickup Setting (Amperes)
1 L EN or EENM | Amperes A B C D E F G H
Tolerance| [ D
200 | Band | —I— 3800MW 800 500 600 800 1000 1250 1500 2000 2500
312MwW 1200 1250 1500 2000 2500 3000 3500 4000 5000
100 Interrupting Rating
T — 75 I - Breaker  rms Symmetrical Amperes (kA)
1 Minute | TYZPe 240Va_c 480Va_c 600 Vac 1000Y/577 Vac
50 i 65 50 % -
LH} E2NM - 50 25 25
Adjustable | A |
30 Trip T IJ_|
Settings F lasmas s ms)
20 AH T o e S
- c. G
[& | E L -
10 1 L
I
E | Notes:
5 (@ Curve shown reflects the pickups of Catalog Number E2N3800MW but is representative of
| all styles using the pickups from the table above
3 3
]
2 2
g !
c =
8 3
n 0.5 0.5 5
£ n
@
©
- 03 g
'_
0.2 0.2 8‘
0.1 0.1
0.05 0.05
0.03 0.03
0.02
NN r‘ Maximum Interrupting Time 0.02
\ J
0.01 0.01
~
0.005 0.005
«——1] For Interrupting Ratings,
0.003 | See Table Above \ 0.003
0.002 0.002
0.001 0.001
g g & &g g g
— N o (=3
— o
Current in Amperes

Figure 35.Types E2N and E2NM Circuit Breakers, 800 A to 1200 A, Three-Pole, Instantaneous Only —Curve No. SC-6749-97
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