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Altech UL1077

Altech UL508
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The Altech Advantage

In today’s very competitive marketplace you need reliability, so you need to use circuit
breakers that are high quality and technically correct for your application. Altech is a US leader
in DIN rail mounted breakers with ratings up to 63A. Only Altech offers DIN rail mounted
breakers that meet UL489, UL508 or UL1077 approvals with a short circuit interrupt capacity
of up to 10kA. No other manufacturer offers this complete line. This assures you the right
product for your application requirements.

If your application requires a manual motor controller,
Altech is the leading US supplier of UL508 Manual Motor
Controllers (MMC). In AC, we offer up to 60Ain 1to 3
poles at 480Y/277VAC. With 6 trip curves, Altech has the
largest selection in the industry. This ensures you the
selectivity you require for your application designs. Our
MMCs have a 10kA short circuit withstand capacity, this is
the highest rating in the industry. The AC version is rated
up to 60A and is DC rated in 2 poles up to 80VDC.

Manual Motor Controllers (MMC) 508 ||Sted

Provides the following features according to NEC®: E137938
*Overload protection .
» Switching function @ C22.2 No.14 certified
- Disconnect function* LR104391

*when suitable for disconnect means (Up to 25A certain trip curves)

Modern Look and Color
Dark blue handle and terminal caps enhance appearance and match imprint.

Marking Window
Large marking area with clear swivel window screen.

Standard Dual Connection Terminal
Standard box & ring tongue terminal are unique for the industry.

Reinforced Housing
Added ridges and new housing design improves overall product strength.
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The Altech Advantage

When you need branch circuit protection, Altech offers UL489 Miniature
Molded Case Circuit Breakers in both AC and DC voltages. The AC
version offers dual voltage rated circuit breakers at 0.2-63A/240VAC and
0.2-32A/480Y/277VAC in 1-3 poles. Altech is the only company that
offers a 14kA, 20A C curve single phase breaker at 277V AC. The DC
version offers 0.2-63A at 125V (1 pole) and 250V (2 pole).

UL489

Miniature Molded Case Circuit Breakers (MMCCB)
Molded Case Circuit Breakers (MCCB)
Provides the following features according to NEC®:
+Overload protection
+ Switching function
*Disconnect function
*Short circuit protection

Altech UL1077

€

When your application requires supplemental protection for control circuits
and on the load side of branch circuit protectors Altech has solutions. We
offer a competitive line of AC Supplementary Protectors, up to 63A, in 1 to
3 poles at 480Y/277VAC with a 10kA short circuit withstand rating.

UL1077

Supplementary Protectors (SP)

Altech UL508

Provides the following features according to NEC®:
+Overload protection

€

Other products found in this catalog:
UL508 and UL489 Busbar Systems

Front panel mount UL1077 Recognized
Supplementary Protectors

Large UL489 Listed Molded Case Circuit Breakers
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Variation of UL508A Panel

(see NEC® article 430.53 for reference and more information).

Altech UL1077

Altech UL508

Disclaimer: This is an application example. Installation should be done by a qualified electrician under the guidance of UL/NEC® specifications.
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Typical Motor Group Installation

(see NEC® article 430.53 for reference and more information).

Altech UL1077

Altech UL508

Disclaimer: This is an application example. Installation should be done by a qualified electrician under the guidance of UL/NEC?® specifications.
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Typical Motor Group Installation

(see NEC® article 430.53 for reference and more information).

Altech UL1077

Altech UL508

Disclaimer: This is an application example. Installation should be done by a qualified electrician under the guidance of UL/NEC?® specifications.
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Typical UL1077 Application
Control Circuit of a UL508A Panel

Disclaimer: This is an example application. Installation should be done by a qualified
electrician under the guidance of UL/NEC?® specifications..
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R-Series
C€

E301611

UL1077 Recognized
Supplementary
Protector

+ DIN Rail Mounted

* 17.5mm width per pole

* Thermal Magnetic

+ 480Y/277V AC, 50/60Hz

+ 10kA Short Circuit
Withstand Capacity

* Positive Trip indicator
(Green - off/tripped, Red - on)

+ Applications (on the load side
of Branch Circuit Protection)
include: Sensitive Electronics,
Power Supplies, Appliance
circuits, etc.

Voltage Rating

Short Circuit Withstand Rating
(UL - Ratings)

Interrupting Capacity
(IEC/EN60898/60947-2)

Calibration Temperature
Operating Temperature
Storage Temperature
Terminal Size Acceptability:
Solid Wire

Stranded Wire

Terminal Torque

Terminal Protection Degree
Vibration Resistance

SHORT CIRCUIT WITHSTAND RATINGS FOR R-SERIES SUPPLEMENTARY PROTECTOR

480Y/277VAC

0.5-6A (RC): 10kA with no back-up fuse
8-63A (RC): 10kA with UL-listed
Class J back-up fuse; 5kA with no back-up fuse

0.5-63A (RC): 10kA

30°C (86°F)
-25° to 60°C (-13° to 140°F)
-25° to 75°C (-13° to 167°F)

18 AWG -10 AWG

18 AWG -3 AWG (Line/Load reversible)
2.8 Nm (25 Ib-in.)

IP20

3g (18-50Hz)

Backup Protection

All 0.5 - 6A

All 8 - 63A

UL-Listed No Backup Fuse
Class J Fuse Required
up to 10kA up to:
4xRC* 10kA
4xRC* 5kA

*up to nearest rated current

DC voltage rating: 48 VDC (self-certified).

-]
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Time
Versus
Current Trip Curve

For the exact trip curve,
please refer to page 16.

Dimensions in mm
side view

1 POLE 2 POLE 3 POLE
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B T H Application Examples:
= rl p Business equipment, wiring protection,

C h aracteristic lighting, appliances, control circuits and

some electronic applications. Relatively
long thermal trip delay but low magnetic

N ( ( trip point.
C uUs

E301611
Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.5A 1BUO5R 0.5A 2BUOSR
1.0A 1BU1R 1.0A 2BU1R
2.0A 1BU2R 2.0A 2BU2R
3.0A 1BU3R 3.0A 2BU3R
4.0A 1BU4R 4.0A 2BU4R
5.0A 1BU5R 5.0A 2BU5SR
6.0A 1BU6R 6.0A 2BU6GR
8.0A 1BUSR 8.0A 2BUSR
10A 1BU10OR 10A 2BU10R
12A 1BU12R 12A 2BU12R
13A 1BU13R 13A 2BU13R
15A 1BU15R 15A 2BU15R
16A 1BU16R 16A 2BU16R
One Pole 20A 1BU20R Two Pole 20A 2BU20R
25A 1BU25R 25A 2BU25R
30A 1BU30R 30A 2BU30R
32A 1BU32R 32A 2BU32R
40A 1BU40R 40A 2BU40R
50A 1BU5S0R 50A 2BU50R
60A 1BUGOR 60A 2BUGOR
63A 1BUB3R 63A 2BU6G3R
Standard Pack: 12 Standard Pack: 6
Weight: Weight:
0.5A - 63A: 1.6kg (3.54 Ib.) 0.5A - 63A: 1.6kg (3.54 Ib.)
Rated Type/
Current Cat. No.
0.5A 3BUO5R
1.0A 3BU1R
2.0A 3BU2R
3.0A 3BU3R
4.0A 3BU4R
5.0A 3BU5R
6.0A 3BU6R
8.0A 3BUSR Four Pole
10A 3BU10R
s SEUER Please contact
13A 3BU13R Altech.
15A 3BU15R
16A 3BU16R
Three Pole PR EENER
25A 3BU25R
30A 3BU30OR
32A 3BU32R
40A 3BU40R
50A 3BU50R
60A 3BUGOR
63A 3BU63R

Standard Pack: 4

Weight:
0.5A - 63A: 1.66kg (3.67 Ib.)

Non-standard current ratings available. Minimum quantities may apply. Please contact Altech for further details.

-]
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C-Tri p Application Examples:

Lighting, wiring protection, appliances,

C h a racte ri St i C business equipment, and control circuit

applications. Relatively long thermal trip
M (€

delay and medium magnetic trip point.

E301611
Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.5A 1CUO5R 0.5A 2CUO05R
1.0A 1CU1R 1.0A 2CU1R
2.0A 1CU2R 2.0A 2CU2R
3.0A 1CU3R 3.0A 2CU3R
4.0A 1CU4R 4.0A 2CU4R
5.0A 1CU5R 5.0A 2CU5R
6.0A 1CUBR 6.0A 2CUBR
8.0A 1CU8BR 8.0A 2CU8R
10A 1CU10R 10A 2CU10R
12A 1CU12R 12A 2CU12R
13A 1CU13R 13A 2CU13R
15A 1CU15R 15A 2CU15R
16A 1CU16R 16A 2CU16R
One Pole 20A 1CU20R Two Pole 20A 2CU20R
25A 1CU25R 25A 2CU25R
30A 1CU30R 30A 2CU30R
32A 1CU32R 32A 2CU32R
40A 1CU40R 40A 2CU40R
50A 1CU50R 50A 2CU50R
60A 1CU60R 60A 2CU60R
63A 1CU6B3R 63A 2CU63R
Standard Pack: 12 Standard Pack: 6
Weight: Weight:
0.5A - 63A: 1.6kg (3.54 Ib.) 0.5A - 63A: 1.6kg (3.54 Ib.)
Rated Type/
Current Cat. No.
0.5A 3CUO5R
1.0A 3CU1R
2.0A 3CU2R
3.0A 3CU3R
4.0A 3CU4R
5.0A 3CU5R
6.0A 3CU6BR
8.0A 3CU8R
10A 3CU10R Four Pole
12A 3CU12R Please contact
13A 3CU13R Altech.
15A 3CU15R
16A 3CU16R
Three Pole SR ——
25A 3CU25R
30A 3CU30R
32A 3CU32R
40A 3CU40R
50A 3CU50R
60A 3CU60R
63A 3CU63R

Standard Pack: 4
Weight:

0.5A - 63A: 1.66kg (3.67 Ib.)

Non-standard current ratings available. Minimum quantities may apply. Please contact Altech for further details.
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D_Tri p Application Examples:

Control transformers, power supplies and

C h a racte ri St i Cc reactive loads. Relatively long thermal trip

delay and very high magnetic trip point.
M (€

E301611
Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.5A 1DUO5SR 0.5A 2DUO5R
1.0A 1DU1IR 1.0A 2DU1R
2.0A 1DU2R 2.0A 2DU2R
3.0A 1DU3R 3.0A 2DU3R
4.0A 1DU4R 4.0A 2DU4R
5.0A 1DU5SR 5.0A 2DU5R
6.0A 1DUBR 6.0A 2DU6R
8.0A 1DUBR 8.0A 2DU8R
10A 1DU10R 10A 2DU10R
12A 1DU12R 12A 2DU12R
13A 1DU13R 13A 2DU13R
15A 1DU15R 15A 2DU15R
16A 1DU16R 16A 2DU16R
One Pole 20A 1DU20R Two Pole 20A 2DU20R
25A 1DU25R 25A 2DU25R
30A 1DUB0R 30A 2DU30R
32A 1DU32R 32A 2DU32R
40A 1DU40R 40A 2DU40R
50A 1DU50R 50A 2DU50R
60A 1DUB0R 60A 2DUBOR
63A 1DUB3R 63A 2DU6B3R
Standard Pack: 12 Standard Pack: 6
Weight: Weight:
0.5A - 63A: 1.6kg (3.54 Ib.) 0.5A - 63A: 1.6kg (3.54 Ib.)
Rated Type/
Current Cat. No.
0.5A 3DUO5SR
1.0A 3DU1R
2.0A 3DU2R
3.0A 3DU3R
4.0A 3DU4R
5.0A 3DU5R
6.0A 3DU6BR
8.0A 3DU8SR
10A 3DU10R Four Pole
12A 3DU12R Please contact
13A 3DU13R Altech.
15A 3DU15R
16A 3DU16R
Three Pole T 3DU20R
25A 3DU25R
30A 3DU30R
32A 3DU32R
40A 3DU40R
50A 3DU50R
60A 3DUGBOR
63A 3DUB3R

Standard Pack: 4

Weight:
0.5A - 63A: 1.66kg (3.67 Ib.)

Non-standard current ratings available. Minimum quantities may apply. Please contact Altech for further details.
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R-Series Trip Curves

Temperature and Power Loss Specifications

]
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Accessories

R-Series Accessories can be factory or field mounted on R-Series supplementary protectors for enhanced
control and monitoring capabilities. Field mounting kits include all necessary parts and instruc-
Supplementary tions. Accessories can be gang mounted on a single controller (the Auxiliary Switch in the

Protector outside position). The mounting arrangement links the internal latch-pins for the tripping
mechanisms, ensuring simultaneous trips. Handles are linked to simplify manual resetting.
M (€
E301611
Neutral
Pole (63A/480Y/277 VAC)
Description Type/ Cable Torque Torque
Cat. No. Min Max Min
Neutral ALTN2 25mm? 2.5mm? 2Nm 1.5Nm
AWG 3 AWG 12 17.5 Ib-in 12 Ib-in
Standard Pack: 10
Weight: 1.25kg (2.77 Ib.)
Shunt Trip and
Undervoltage Trip
Description Shunt Trip Operational Rated Undervoltage Trip*
Type/Cat. No. Voltage Coil Current Type/Cat. No.
AC Coil:
12V AC FA12ACR 8.4 -13.2V 6A UV12ACR
24V AC FA24ACR 16.8 - 26.4V 2.8A UV24ACR
48V AC FA48ACR 33.6 - 52.8V 0.8A UV48ACR
60V AC FAB0ACR 42 - 66V ~0.7A UVE0ACR
110V AC FA110ACR 77 - 121V 0.5A UV110ACR
120V AC FA120ACR 84 - 132V ~0.5A UV120ACR
Shunt Trip 230V AC FA230ACR 161 - 253V 0.6A UV230ACR
277V AC FA277ACR 194 - 305V ~0.5A UV277ACR
400V AC FA400ACR 280 - 440V 0.5A UV400ACR
DC Coil:
12v DC FA12DCR 8.4-13.2V ~B6A UV12DCR
24V DC FA24DCR 16.8 - 26.4V 3A UV24DCR
48V DC FA48DCR 33.6 - 52.8V 2A UV48DCR
110V DC FA110DCR 77 - 121V 0.6A UV110DCR

* Reset-Hold Voltage = 0.85 x V; Drop-Out Voltage = 0.2 x Vg
Undervoltage Trip

Standard Pack: 10 Terminal Size - min/max 2.5 mm? (12 AWG) / 25mm? (3 AWG)
Weight: 1.1kg (2.43 Ib.) WL e L ey d 1.5 Nm (12 1b. in.) /2 Nm (17.5 Ib. in.)
Auxiliary
Contact (4A/230 VAC)
Description
1xCO H1COR
2.5mm? 0.5mm? 0.5Nm 0.33Nm
2xC0 H2COR AWG 12 AWG 20 4 |b-in 3 Ib-in
1x CO, 1 Signal HSTCOR

& Test Button
Standard Pack: 15
Weight: HICOR: 0.5kg (1.32 Ib.); H2COR, HSTCOR: 0.72kg (1.59 Ib.)

Lock-out Adapter

(uses small suitcase lock)

Description Type/
Cat. No.
Yellow EASS2

Standard Pack: 10
Weight: 509 (1.76 oz.)
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TR11 Series

E209569 up to 12 Amps

UL1077 Recognized
Supplementary Protector/
Circuit Breaker for Equipment

Applications:

Protection of Control Transformers, UPS, Power
strips, Solenoids etc., against damage due to
overload conditions.

Current Rating 0.5 -16.0A

Rated Voltage 240V AC, 50/60Hz, 32V DC / 24V DC (VDE) Operati ng

Initial insulation resistance > 100 M ohms. (As per EN 60934) .

Dielectric strength 1.5 KV for One minute. (As per EN 60934) Characterlstlc
6 In ~up to 9.0A

4 1n - up to 12.0A (As per EN 60934)
60A Max. ~ from 10.0A to 12.0A
60A Max. - from 10.0A to 12.0A

Overload Switching Capacity

Maximum Breaking Capacity

Power Loss

Operating Temperature
Operational Life at 2xIn
Limited short circuit current

Terminals
Applicable Standards
Approvals

Accessories

8x I for <6.0A

60A MAX. for > 6.0A
1-2 Watts

Maximum 60°C Ambient
1000 Cycles

1000 Amps PC 1

0.25” Quick connect

EN 60934, CSA 22.2 No. 235, UL-1077

@ Wupto160A upto 12.0A
Dust Cover, DC-TR11 C (see page 20)

Time Current Characteristics:

The standard characteristic is valid for ambient temperatures of
+23°C. If the device is to be used in an ambient temperature other
than +23°C, allowances must be made when selecting the current
rating according to the following guidelines:

Ambient temp. °C 20 -5 0 +10 +20 +30 +40 +50 +60

Correction Factor 0.8 0.88 0.9 0.96 1 105 112 12 13

Example : Normal Continuous Current : 1.8A
Ambient Temperature : 40°C
Correction Factor 112
Recommended Current Rating 1.8x1.12=2.016

Select the nearest : 2.0A

_____________________________________________________________________________________________________________________|
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TR-11 Characteristics
& Mounting Options

Application Examples:

Protection of Control Transformers, UPS,
Power strips, Solenoids etc., against
damage due to overcurrent conditions.

E209569 up to 12 Amps
Rated Type/ Rated Type/
Current Cat. No Current Cat. No.
0.5A TR-11CX630.5A 0.5A TR-11WX630.5A
0.9A TR-11CX630.9A |
1.0A TR-11CX631A 1.0A TR-11WX631A
1.2A TR-11CX631.2A |
1.5A TR-11CX631.5A 1.5A TR-11WX631.5A
1.8A TR-11CX631.8A |
2.0A TR-11CX632A 2.0A TR-11WX632A
2.2A TR-11CX632.2A |
2.5A TR-11CX632.5A 2.5A TR-11WX632.5A
2.7A TR-11CX632.7A | |
3A TR-11CX633A 3A TR-11WX633A
3.3A TR-11CX633.3A | |
4A TR-11CX634A 4A TR-11WX634A
Central 5A TR-11CX635A Wing |
Mounting 6A TR-11CX636A Clips* 6A TR-11WX636A
6.5A TR-11CY636.5A |
Standard Pack: 10 7A TR-11CY637A Standard Pack: 10 7A TR-11WY637A
Weight: 8A TR-11CY638A Weight: |
0.27kg (0.6 Ib.) 9A TR-11CY639A 0.27kg (0.6 Ib.) 9A TR-11WY639A
10A TR-11CY6310A |
12A TR-11CY6312A 12A TR-11WY6312A
15A TR-11CY6315A |
16A TR-11CY6316A 16A TR-11WY6316A
Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.5A TR-118X630.5A 0.5A TR-11BX630.5A
| |
1.0A TR-118X631A 1.0A TR-11BX631A
| |
1.5A TR-118X631.5A 1.5A TR-11BX631.5A
| |
2.0A TR-118X632A 2.0A TR-11BX632A
| |
2.5A TR-118X632.5A 2.5A TR-11BX632.5A
| | | |
3A TR-11SX633A 3A TR-11BX633A
| | | |
4A TR-118X634A 4A TR-11BX634A
Snap | Integral |
Fitting* 6A TR-11SX636A Mounting* 6A TR-11BX636A
| |
Standard Pack: 10 7A TR-11SY637A Standard Pack: 10 7A TR-11BY637A
Weight: | Weight: |
0.27kg (0.6 Ib.) 9A TR-118Y639A 0.27kg (0.6 Ib.) 9A TR-11BY639A
| |
12A TR-118Y6312A 12A TR-11BY6312A
| |
16A TR-11SY6316A 16A TR-11BY6316A

* SPECIAL ORDER ONLY. Contact Altech for more details.

PCB Mounting and additional Shunt Terminal available, please contact Altech.

-]
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TR-11
Dimensions & Mounting Options

Central Mounting

Wing Clips

Snap Fitting

Integral Mounting

Dust Cover

Cover is suitable for central mounting type
circuit breaker to provide dust & splash
protection (IP 54).

Type/Cat. No.: DC TR11 C

Dimensions in mm (to convert to inches multiply by 0.03937)

]
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Disclaimer: This an application example. Installation should be done by a qualified
electrician under the guidance of UL/NEC?® specifications..
I
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V-EA Series

508 listed

E137938

@ C22.2 No.14 certified

LR104391

* DIN Rail Mounted
+ 17.5mm width per pole
+ Thermal Magnetic
+ 480Y/277V AC, 50/60Hz
* 10kA Short Circuit
Withstand Capacity
* Applications Include:
+ AC Motor Starting, Across the Line
« AC General Use
« AC Resistance

+ AC Discharge Lamps (Ballast)
+ AC Incandescent Lamps (Tungsten)

480Y/277VAC
0.3-25A: 1 pole - 42VDC; 2 Pole - 80VDC
30-60A: 1 pole - 24VDC; 2 Pole - 60VDC

0.3-60A (RC): 10kA with UL-listed
RK5 back-up fuse or MCCB

0.3-10A (RC): 10kA; 12-60A (RC): 5kA

no branch circuit protection required

0.3-63A (RC): 10kA

40°C (104°F)

-25°C to 55°C (-13°F to 131°F)

-40°C to 70°C (-40°F to 158°F)

Top: 18-3 AWG; Bottom: 18-2 AWG (Line/Load reversible)

Voltage Rating

Short Circuit Withstand Rating
(UL/CSA - Ratings)

Group Short Circuit Withstand Rating
(UL/CSA - Ratings)

Interrupting Capacity (VDE - Ratings)
Calibration Temperature

Operating Temperature

Storage Temperature

Terminal Size Acceptability

Terminal Torque 20 Ib.in.
Terminal Protection Degree 1P20
Horse Power Ratings see page 32
Mechanical Endurance Ratings see page 33
all 0.3-10A 4xRC* 4xRC* 10kA
min 15A, max 70A min 15A, max 70A
all 12 - 30/32A 4xRC* 4xRC* 5kA
max 125A max 125A
all 40 - 50A 4xRC* 4xRC* 5kA
max 200A max 200A
all 60 / 63A 4xRC* 4xRC* 5kA
max 250A max 250A

*up to nearest rated current
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For the exact trip curve,
please refer to pages 30-31,

Application Overview

-]
Altech Corp.® » 35 Royal Road + Flemington, NJ 08822-6000 + Phone (908)806-9400 + FAX (908)806-9490 - www.altechcorp.com



Application Examples:

Business equipment, wiring protection,
lighting, appliances, control circuits, some
motors and some electronic applications.

ﬁ Relatively long thermal trip delay but low
@ sp c€ magnetic trip point.
|

UL508 Listed

E137938
1.0A 1B1UM ® @ 1.0A 3B1UM ® @
1.6A 1B1.6UM ® & 1.6A 3B1.6UM ® &
2.0A 1B2UM ® @ 2.0A 3B2UM ®@
2.5A 1B2.5UM @ @ 2.5A 3B2.5UM ® @
3.0A 1B3UM ® @ 3.0A 3B3UM ® @
3.5A 1B3.5UM ® @ 3.5A 3B3.5UM ® @
4.0A 1B4UM ® & 4.0A 3B4UM ® @
5.0A 1B5UM ® & 5.0A 3B5UM ® &
6.0A 1B6UM ® @ & 6.0A 3B6UM @@ &
8.0A NA 8.0A NA
10A 1B10UM @ @ & 10A 3B10UM @ @ &
12A NA 12A NA

One Pole 13A 1B13UM ® @ o Three Pole 13A 3B13UM ® @ &
. 15A 1B15UM ® & ) 15A 3B15UM ® G

Standard Packi 12 16a 1B16UM @@ o Standard Pack: 4 16A 3B16UM @@ -

Weight: 20A 1B20UM @ @ & Weight: 20A 3B20UM @@ &

0.3A - 32A 25A 1B25UM ® @ & 0.3A - 32A 25A 3B25UM @) @ &

4017523;3-86 o) 30A 1B30UM ® @ 40‘/;752;\(386 Ib.) 30A 3B30UM ®@

2.07kg (4.56 Ib.) 332 ::isgm % EC;: 2.07kg (4.56 Ib.) 252 ggiggm % g
50A 1B50UM ® @ 50A 3B50UM ® @
60A 1B60UM @ @ 60A 3B60UM @ G
63A 1B63UM 63A 3B63UM
1.0A 2B1UM ® @ 0.3-63A/ N63UM P
1.6A 2B1.6UM @ @ 480Y/277V ®e
222 ggggﬁm %g Standard Pack: 5

. o 8}
3.0A 2B3UM ® @ Weight:
3 5A 2B3.5UM ® @ 0.775kg (1.711b.)
4.0A 2B4UM ® & Add-on
5.0A 2B5UM ® & Neutral Pole
6.0A 2B6UM ® @ &
8.0A NA
10A 2B10UM @@ & Standard Dual
12A NA Connection Terminal
Two Pole 18A 2813UM ®@ & * Box clamp terminals

Standard Pack: 6 122 Z::ggm %% Top: 18-3 AWG;

o mom w8

0.3A- 32A 25A 2B25UM ® @ &

1.75kg (3.86 Ib.) 30A 2B30UM ® @
40A - 63A 32A 2B32UM ® @ * Ring tongue terminals
207kg (4561b)  40A 2B4OUM @@ Dimensions*: Jamp
50A 2B50UM ® @
60A 2B60UM @ &
63A 2B63UM

* May differ by manufacturer.

Top terminal ring tongue
maximum thickness 1.6 mm.
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Application Examples:

Low inrush motors, lighting, wiring
protection, appliances, business
equipment, and control circuit

ﬁ applications. Relatively long thermal trip
@ sp (€ delay and medium magnetic trip point.
I

UL508 Listed

E137938
0.3A 1c03UM D@« 0.3A 3C03UM @& -
S'Zf\A :\&075UM OIOXE 0.75A 3CO75UM @ @
: ) 0.8A NA
1.0A 1C1UM @@“"- 1.0A 3C1UM @@,;‘,
;-gﬁ :g;gﬂ"" ® g & 1.6A 3C1.6UM  ®@ &
: ® @ & 2.0A 3C2UM ® @ &
g-gﬁ :gglﬁ"" % %: & 2.5A 3C2.5UM % @ &
: @ @ & 3.0A 3C3UM @ &
3.5A 1C3.5UM ® @ & 3.5A 3C3.5UM ® @ &
4.0A 1CauM @@ & 4.0 3C4UM DS
S LGz ®@ & 5.0 3C5UM ®e &
One Pole g.gﬁ 1gggm ®@ ¢ Three Pole 6.0A 3C6UM ® @ &
Standard Pack: 12 o, 1C10UM %% ° Standard Pack: 4 8.0A 3C8UM ® @ &
Weight: 12A NA o Weight: 122 zi10UM e s
0.3A- 32A 13A 1C13UM @ & 0.3A-32A o
1.75kg (3.86 Ib.) 15A 1C15UM %@ 1.75kg (3.86 Ib.) 13? gg}sﬂm D@ &
40A - 63A 16A 1C16UM @@4:[ 40A - 63A 15 5 @@ .
2.07kg (4.56 b.) 20A 1C20UM ®G & 2.07kg (4.56 Ib.) ;gﬁ gg;gﬂm % éC; &
s B &
o 1G320M = 30A 3C30UM (OIS)
iOA 1CZOHM L s2p 3cs2um ve
50A 1C50UM e 40A 3c4ouM Ye
60A 1C60UM o S0A 3csoum v
@ & 60A 3C60UM @ @
63A 1C63UM 63A 3C63UM
0.3A 2C03UM @ G & 0.3-63A/ N63UM @@
0.5A 2C05UM ® @ & 480Y/277V
0.75A 2C075UM @ @ & Standard Pack: 5
0.8A NA
Weight:
1.0A 2C1UM
1.6A 2C1.6UM 0.775kg (1.71lb.)
2.0A 2C2UM Add-on
2 5A 2C2.5UM Neutral Pole
3.0A 2C3UM
3.5A 2C3.5UM
40A 2C4UM Standard Dual
5.0A 2C5UM ® G o Connection Terminal
Two Pole 6.07 2C6UM ®@ +Box clamp terminals
8.0A 2C8UM ® @ A , ,
Standard Pack: 6 10A 2C10UM ® @ e Top: 18-3 AWG;
_ @ Bottom: 18-2 AWG Ring
Weight: 12A NA (Line/Load reversible) tongue
0.3A- 32A 13A 2C13UM ® @ &
1.75kg (3.86 Ib.) 15A 2C15UM @ @ . )
40A - 63A 16A 2C16UM @G A * Ring tongue terminals Box
2.07kg (4.56 Ib.) 20A 2C20UM ® @ & Dimensions*: clamp
25A 2C25UM ® G &
30A 2C30UM ® &
32A 2C32UM ) @
40A 2C40UM ® @
50A 2C50UM @ Gh * May differ by manufacturer.
60A 2C60UM @ @ Top terminal ring tongue
63A 2C63UM maximum thickness 1.6 mm.
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Application Examples:

High inrush motors, transformers, power
supplies, heaters and reactive loads.
Relatively long thermal trip delay and very

@ C€ high magnetic trip point.

UL508 Listed

E137938
0.3A 1D03UM @ @b & 0.3A 3D03UM @ G &
0.5A 1D05UM @ @ & 0.5A 3D05UM ® G &
0.75A 1D075UM ® @ & 0.75A 3D075UM @ @b <
0.8A NA 0.8A NA
1.0A 1D1UM ® @ & 1.0A 3D1UM ® @ &
1.6A 1D1.6UM @ Gh & 1.6A 3D1.6UM ®@ &
2.0A 1D2UM ® G & 2.0A 3D2UM ® @
2.5A 1D2.5UM ® @ & 2.5A 3D2.5UM @ @ &
3.0A 1D3UM @ @ & 3.0A 3D3UM ® @ &
3.5A 1D3.5UM @@ & 3.5A 3D3.5UM ® @ ¢
4.0A 1D4UM ® @ & 4.0A 3D4UM ® @ &
5.0A 1D5UM ® @ & 5.0A 3D5UM @ @ &

One Pole 6.0A 1D6UM ® @ & Three Pole 6.0A 3D6UM ®e &
8.0A 1D8UM @ @ & 8.0A 3D8UM @ & <
10A 1D10UM @ G & . 10A 3D10UM ® @ &

Standard Pack: 12 12A NA Standard Pack: 4 12A NA
Weight: 13A 1D13UM ® @ & Weight: 13A 3D13UM ® @ &
0.3A - 32A 15A 1D15UM ® @ 0-?“7 QSZAs - 15A 3D15UM ® @
1.75kg (3.86 Ib.) 16A 1D16UM @@ o son 63?A( 861b.) 16A 3D16UM ® @~
40A - 63A 20A 1D20UM ) @ & 5 O_7k 456 1b 20A 3D20UM ® @ &
2.07kg (4.56 Ib.) 25A 1D25UM ® @ & 07kg (456 Ib.) 25A 3D25UM ® @ -
30A 1D30UM ® @ 30A 3D30UM @ @
32A 1D32UM ® G 32A 3D32UM ® G
40A 1D40UM @ & 40A 3D40UM @ @
50A 1D50UM @ G 50A 3D50UM @ @
60A 1D60UM @ & 60A 3D60UM @ &
63A 1D63UM 63A 3D63UM
0.3A 2D03UM O @ & 0.3-63A/ N63UM
0.5A 2D05UM ®@ & 480Y/277V ®e
0.75A 2D075UM ®e@ & Standard Pack: 5
0.8A NA _
1.0A 2D1UM ® @ & Weight:
1.6A 2D1.6UM ® @ 4 0.775kg (1.711b.)
2.0A 2D2UM @@ & Add-on
2.5A 2D2.5UM ® @ & Neutral Pole
3.0A 2D3UM ® @ &
3.5A 2D3.5UM @ @ &
4.0A 2D4UM @ @ ‘,‘J[. Standard Dual
5.0A 2D5UM ® @ & Connection Terminal
6.0A 2D6UM W) G &
Two Pole 8.0A 2D8UM % g 7N *Box clamp terminals
10A 2D10UM @@ o Top: 18-3 AWG;
Standard Pack: 6 12A NA Bottom: 18-2 AWG Ring
i i ton
Weight: 13A 2D13UM ®G A (Line/Load reversible) ongue
0.3A- 32A 15A 2D15UM ® @ _ _
1.75kg (3.86 Ib.) 16A 2D16UM ® G & * Ring tongue terminals .
40A - 63A 20A 2D20UM (OIS Dimensions*: clg)r(np
2.07kg (4.56 Ib.) 25A 2D25UM @ G &
30A 2D30UM ® @
32A 2D32UM ® G
40A 2D40UM @ &
50A 2D50UM ) Gh * May differ by manufacturer.
60A 2D60UM Le Top terminal ring tongue
63A 2D63UM maximum thickness 1.6 mm.
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Application Examples:

High efficiency motors, which have
exceedingly high inrush currents.
Relatively short thermal trip delays and

@ C€ very high magnetic trip points.

UL508 Listed

E137938
0.3A 1E03UM ® @ 0.3A 3E03UM @ G
0.5A 1E05UM ® @ 0.5A 3E05UM @@
0.75A 1E075UM ® @ 0.75A 3E075UM ® @
0.8A NA 0.8A NA
1.0A 1E1UM ® @ 1.0A 3E1UM ® @
1.6A 1E1.6UM ® @ 1.6A 3E1.6UM ® @
2.0A 1E2UM (OIS 2.0A 3E2UM ® G
2.5A 1E2.5UM @ @ 2.5A 3E2.5UM @ G
3.0A 1E3UM ® & 3.0A 3E3UM ® &
3.5A 1E3.5UM ® & 3.5A 3E3.5UM ® &
4.0A 1E4UM @ G 4.0A 3E4UM @) @
5.0A 1E5UM ®e 5.0A 3E5UM ® &
One Pole  6.0A 1E6UM ®e Three Pole 6.0A 3E6UM ® @
8.0A 1ES8UM e 8.0A 3E8UM (QIS)
W) §p
Standard Pack: 12 122 :E:gt’lm 8(@; Standard Pack: 4 122 gslggm %%
Weight: 13A 1E13UM ® @ Weight: 13A 3E13UM ® @
0.3A-32A 15A 1E15UM ® & 0.3A- 32A 15A 3E15UM ® &
1.75kg (3.86 Ib.) 16A 1E16UM @ G 1.75kg (3.86 Ib.) 16A 3E16UM @ @b
40A - 63A 20A 1E20UM ® @ 40A - 63A 20A 3E20UM ® @
2.07kg (4.56 )  25A 1E25UM @@ 2.07kg (4.56 Ib.) 25A 3E25UM ® @
30A 1E30UM ® & 30A 3E30UM ® &
32A 1E32UM ® @ 32A 3E32UM ® @
40A 1E40UM ® @ 40A 3E40UM ® @
50A 1E50UM ® @ 50A 3E50UM ® @
60A 1E60UM ® @ 60A 3E60UM ® G
63A 1E63UM 63A 3E63UM
0.3A 2E03UM ® @ 0.3-63A/ N63UM
0.5A 2E05UM ®® 480Y/277V ®e
0.75A 2E075UM ® @ Standard Pack: 5
0.8A NA
1.0A 2E1UM ® @ Weight:
1.6A 2E1.6UM ®G 0.775kg (1.711b.)
2.0A 2E2UM ® @ Add-on
2 5A 2E2.5UM ® @ Neutral Pole
3.0A 2E3UM @ @
3.5A 2E3.5UM W)
40A 2E4UM %% Standard Dual
5.0A 2E5UM ® @ Connection Terminal
U
Two Pole ggﬁ ggggm gg + Box clamp terminals
10A 2E10UM ® @ Top: 18-3 AWG;
Standard Pack: 6 Bottom: 18-2 AWG Rin
12A 2E12UM @ (Line/Load reversible) ‘°“gue
Weight: 13A 2E13UM ® @
0.3A- 32A 15A 2E15UM ® @
1.75kg (3.86 Ib.) 16A 2E16UM @ & * Ring tongue terminals
40A - 63A 20A 2E20UM ® @ Dimensions*: cBlg)r(np
2.07kg (4.56 Ib.) 25A 2E25UM ® &
30A 2E30UM ® @
32A 2E32UM ® @
40A 2E40UM ® @
50A 2E50UM (OIS * May differ by manufacturer.
60A 2E60UM ® @ Top terminal ring tongue
63A 2E63UM maximum thickness 1.6 mm.
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Application Examples:

General industrial, including motors, some
transformers, solenoids, control circuits,
lighting and wiring. Meets the US trip

@ @ (€ norms with relatively short thermal trip
delay and high magnetic trip point.

UL508 Listed

E137938
0.3A 1GO3UM ® @ 0.3A 3G03UM @ @
0.5A 1GO5UM ® @ 0.5A 3GO5UM ® @
0.75A NA 0.75A NA
0.8A 1GO8UM @ G 0.8A 3G08UM @ &
1.0A 1G1UM @ @ 1.0A 3G1UM @ &
1.6A 1G1.6UM @ G 1.6A 3G1.6UM @ &
2.0A 1G2UM ® @ 2.0A 3G2UM ® @
2.5A 1G2.5UM ® @ 2.5A 3G2.5UM @ @
3.0A 1G3UM ® @ 3.0A 3G3UM ® @
3.5A 1G3.5UM ® G 3.5A 3G3.5UM ® @
4.0A 1G4UM ® @ 4.0A 3G4UM @ G
5.0A 1G5UM ® G 5.0A 3G5UM @ @
6.0A 1G6UM © & 6.0A 3G6UM ® G
One Pole g, 1G8UM ® @ Three Pole 8.0A 3G8UM ®@
10A 1G10UM @ & 10A 3G10UM ® @
Standard Pack: 12 12A 1G12UM ® & Standard Pack: 4 12A 3G12UM @ @
) 13A 1G13UM @ @ Weight: 13A 3G13UM @ &b
Weight: 9
0.3A- 39A 15A 1G15UM QIS 0.3A- 32A 15A 3G15UM @@
1.75kg (3.86 Ib) 16A 1G16UM ® @ 1.75kg (3.86 Ib.) 16A 3G16UM ® @
40A- 63A 20A 1G20UM ® @ 40A - 63A 20A 3G20UM (OXC)
2.07kg (4.56 Ib.) 25A 1G25UM ® & 2.07kg (4.56 Ib.) 25A 3G25UM ® @
30A 1G30UM ® & 30A 3G30UM ® @
32A 1G32UM ® @ 32A 3G32UM @ &
40A 1G40UM (QIS] 40A 3G40UM ® G
50A 1G50UM ® @ 50A 3G50UM ® @
60A 1G60UM ® @ 60A 3G60UM @ @
63A 1G63UM 63A 3G63UM
0.3A 2G03UM @ @ 0.3-63A/ N63UM D6
0.5A 2G05UM ® @ 480Y/277V
ggiA ECA;OSUM o Standard Pack: 5
. 8}
1.0A 2G1UM ® @ Weight:
1.6A 2G1.6UM @@ 0.775kg (1.711b.)
2.0A 2G2UM ® @ Add-on
25A 2G2.5UM ® @ Neutral Pole
3.0A 2G3UM ® @
3.5A 2G3.5UM ® @
4.0A 2G4UM ® @ Standard Dual
5.0A 2G5UM ® G Connection Terminal
U,
Two Pole 282 :gggm 8% + Box clamp terminals
10A 2G10UM ® @ Top: 18-3 AWG;
Standard Pack: 6 12A 2G12UM @ & BL‘?“OIT: 1(;3'2 AWGbI Ring
Weight: 13A 2G13UM ® @ (Line/Load reversible) tongue
0.3A-32A 15A 2G15UM ) @
1.75kg (3.86 Ib.) 16A 2G16UM ® G * Ring tongue terminals
40A - 63A 20A 2G20UM ® @ Dimensions*: cBIZ)r(np
2.07kg (4.56 Ib.) 25A 2G25UM @ &
30A 2G30UM ® @
32A 2G32UM @ &b
40A 2G40UM ® &
50A 2G50UM ) @ * May differ by manufacturer.
60A 2G60UM Qe Top terminal ring tongue
63A 2G63UM maximum thickness 1.6 mm.
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Application Examples:

Semiconductors, components which fail-
short (vs. fail-open), and
components/devices with low surge-

@ sp CE current and short circuit withstand
capabilities. Relatively short thermal delay

UL508 Listed and very low magnetic trip point.
E137938
0.3A 1Z03UM ) @ 0.3A 3Z03UM ) @
0.5A 1Z05UM ®@ 0.5A 3Z05UM ®@
0.75A 1Z075UM ® @ 0.75A 3Z075UM ® @
0.8A NA 0.8A NA
1.0A 1Z1UM ® @ 1.0A 3z1UM ® @
1.6A 1Z1.6UM @@ 1.6A 3Z1.6UM @@
2.0A 1Z2UM (OIS 2.0A 3Z2UM (OIS
2.5A 1Z2.5UM ) @ 2.5A 3Z2.5UM ) @
3.0A 1Z3UM ) @ 3.0A 3Z3UM ) @
3.5A 1Z3.5UM ® @ 3.5A 3Z3.5UM ® @
4.0A 1Z4UM W @ 4.0A 3Z4UM @ @
5.0A 1Z5UM @ @ 5.0A 3Z5UM @ @
6.0A 1Z6UM @ @ 6.0A 3Z6UM ® G
One Pole 8.0A 128UM ®@ Three Pole 8.0A 328UM ®@
10A 1Z10UM ) @ 10A 3Z10UM ) @
Standard Pack: 12 12A 1Z12UM ® @ Standard Pack: 4 12A 3z12UM ® @
. 13A 1Z13UM ® @ Weight: 13A 3213UM ® @
Xv;\g.hng 15A 1Z15UM @@ 0.3A - 39A 15A 3Z15UM @@
1.75kg (3.86 Ib.) 16A 1Z16UM ® @ 1.75kg (3.86 Ib.) 16A 3Z16UM ® @
40A - 63 20A 1Z20UM ® @ 40A - 63A 20A 3Z20UM ® @
2.07kg (4.56 Ib) 25A 1Z25UM ® @ 2.07kg (4.56 b.) 25A 3Z25UM ® @
30A 1Z30UM ) @ 30A 3Z30UM ) @
32A 1Z32UM W @ 32A 3Z32UM W @
40A 1Z40UM @ @ 40A 3Z40UM @ @
50A 1Z50UM @ @ 50A 3Z50UM @ @
0.3A 2Z03UM ) @ 0.3-63A/ N63UM @@
0.5A 2Z05UM @@ 480Y/277V
8;2A lz\leO75UM ® & Standard Pack: 5
1.0A 2Z1UM o Weight:
1.2/_\ 221.%UM %% 0.775kg (1.71lb.)
2.0A 2Z2UM ® @ Add-on
2.5A 272.5UM ® @ Neutral Pole
3.0A 2Z3UM ) @
3.5A 273.5UM ® @
4.0A 2Z4UM ® @ Standard Dual
5.0A 2Z5UM ® @ Connection Terminal
Two Pole 282 gggm %% + Box clamp terminals
Standard Pack: 6 12A 2Z12UM ® @ (Els_?r:tg/rl.r_](;;c?-rze\f;mieble) Ring
Weight: 13A 2Z13UM ®@ fongue
0.3A- 32A 15A 2Z15UM ® @
1.75kg (3.86 Ib.) 16A 2Z16UM @ @ * Ring tongue terminals
40A - 63A 20A 2220UM ®@ Dimensions*: domp
2.07kg (4.56 b.) 25A 2Z25UM ® @
30A 2Z30UM ® @
32A 2Z32UM (OIS
40A 2Z40UM @ Gh
50A 2Z50UM @ @ * May differ by manufacturer.

Top terminal ring tongue
maximum thickness 1.6 mm.
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30

B Trip Curve

“B” Magnetic Trip Parameters
Rated current 1.0A to 63A.

1. Hold for a minimum of 100ms at
surge of 3 times rated current.

2. Trip in under 100ms at 5 times rated
current.

C Trip Curve

“C” Magnetic Trip Parameters
Rated current 0.3A to 63A.

1. Hold for a minimum of 100ms at
surge of 5 times rated current.
2. Trip in under 100ms at 10 times

rated current.

D Trip Curve

“D” Magnetic Trip Parameters

Rated current 0.3A to 63A.

1. Hold for a minimum of 100ms at
surge of 10 times rated current.

2. Trip in under 100ms at 16 times
rated current.
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E Trip Curve

“E” Magnetic Trip Parameters
Rated Current, 0.3A to 50A,
60/63A (dotted line).

Magnetic Trip:

1. Hold for a minimum of 100ms at
surge of 14 times (60A, 10
times) rated current.

2. Trip in under 100ms at 18 times

(60A, 14 times) rated current.

G Trip Curve

“G” Magnetic Trip Parameters
Rated Current, 0.3A to 63A.

Magnetic Trip:
1. Hold for a minimum of 100ms at
surge of 8 times rated current.

2. Trip in under 100ms at 10 times
rated current.

Z Trip Curve

“Z” Trip Parameters

Rated Current, 0.3A to 50A.

Magnetic Trip:

1. Hold for a minimum of 100ms at
2 times rated current.

2. Trip in under 100ms at 3 times
rated current.

Altech Corp.® + 35 Royal Road * Flemington, NJ 08822-6000 + Phone (908)806-9400 < FAX (908)806-9490 - www.altechcorp.com



FLA & LRC CONVERTED TO
TABLE HORSEPOWER (SEE NOTE #2)
USE FLA & LRC RATINGS WHERE
NO HP RATING IS GIVEN
NOMINAL CIRCUIT VOLTAGE
V-EA MOTOR MOTOR 110-120 200 208 220-240 265 277
RATED NAMEPLATE NAMEPLATE VAC VAC VAC VAC VAC VAC
CURRENT FLA STARTING/
(SEE NOTE #1)| RATING LRC RATING
0.30A 0.30A 1.80A
0.50A 0.50A 3.00A
0.75A 0.75A 4.35A
0.80A 0.80A 4.8A
1.0A 1.0A 6.0A
1.6A 1.6A 9.6A
2.0A 2.0A 12.0A 1/6hp 1/6hp 1/6hp
2.5A 2.5A 15.0A 1/6hp 1/6hp 1/6hp 1/6hp 1/4hp
3.0A 3.0A 18.0A 1/6hp 1/6hp 1/4hp 1/4hp 1/3hp
3.5A 3.5A 21.0A 1/4hp 1/4hp 1/4hp 1/3hp 1/3hp
4.0A 4.0A 24.0A 1/4hp 1/3hp 1/3hp 1/3hp 1/3hp
5.0A 5.0A 30.0A 1/6hp 1/3hp 1/2hp 1/2hp 1/2hp 1/2hp
6.0A 6.0A 36.0A 1/4hp 1/2hp 1/2hp 1/2hp 3/4hp 3/4hp
8.0A 8.0A 48.0A 1/3hp 3/4hp 3/4hp 1hp 1hp 1hp
10.0A 10.0A 60.0A 1/2hp 1hp 1hp 11/2hp 11/2hp 2hp
12.0A 12.0A 72.0A 1/2hp 11/2hp 11/2hp 2hp 2hp 2hp
12.5A 12.5A 75.0A 1/2hp 11/2hp 11/2hp 2hp 2hp 2hp
13.0A 13.0A 78.0A 1/2hp 11/2hp 11/2hp 2hp 2hp 2hp
15.0A 15.0A 90.0A 3/4hp 2hp 2hp 2hp 3hp 3hp
16.0A 16.0A 96.0A 1hp 2hp 2hp 2hp 3hp 3hp
20.0A 20.0A 120.0A 11/2hp 3hp 3hp 3hp 3hp 3hp
25.0A 25.0A 150.0A 2hp 3hp 3hp 3hp 5hp 5hp
30.0A 30.0A 180.0A 2hp 3hp 3hp 5hp 5hp 5hp
32.0A 32.0A 192.0A 2hp 3hp 5hp 5hp 5hp 5hp
40.0A 40.0A 240.0A 3hp 5hp 71/2hp 71/2hp 71/2hp 71/2hp
50.0A 50.0A 300.0A 3hp 71/2hp 10hp 10hp 10hp 10hp
60.0A 60.0A 360.0A 5hp 10hp 10hp 10hp 10hp 15hp
NOTE #1: For AC motor circuit nameplate full load current, AC general-use loads, AC resistance loads, AC incandescent lamp (tungsten) loads,
AC electric discharge lamp (ballast) loads.
NOTE #2: Conversions per UL508® Table 45.2 and NFPA-70: National Electrical Code® 2008 Tables 430-248 and 430-251(A).

FLA & LRC RATINGS CONVERTED TO TABLE HORSEPOWER (SEE NOTE #2)
USE FLA & LRC RATINGS WHERE NO HP IS LISTED
V-EA MOTOR MOTOR 110-120 200 208 220-240 VAC 440-480
RATED NAMEPLATE | NAMEPLATE VAC VAC VAC (SEE NOTE #3) VAC
CURRENT FLA STARTING/ Motor Design Motor Design Motor Design Motor Design Motor Design
(SEE NOTE #1)| RATING LRC RATING B,C,D E B,C,D E B,C,D E B,C,D E B,C,D E
0.30A 0.30A 3.0A
0.50A 0.50A 5.0A
0.75A 0.75A 7.5A
0.80A 0.80A 8.0A
1.0A 1.0A 10.0A
1.6A 1.6A 16.0A 1/2hp 1/2hp
2.0A 2.0A 20.0A 1/2hp 1/2hp 3/4hp 3/4hp
2.5A 2.5A 25.0A 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 1hp 1hp
3.0A 3.0A 30.0A 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 11/2hp 11/2hp
3.5A 3.5A 35.0A 1/2hp 1/2hp 3/4hp 3/4hp 3/4hp 3/4hp 2hp 2hp
4.0A 4.0A 40.0A 3/4hp 3/4hp 3/4hp 3/4hp 3/4hp 3/4hp 2hp 2hp
5.0A 5.0A 42.0A 1/2hp 1/2hp 1hp 1hp 1hp 1hp 1hp 1hp 3hp 3hp
6.0A 6.0A 50.4A 1/2hp 1/2hp 1hp 1hp 1hp 1hp 11/2hp 11/2hp 3hp 3hp
8.0A 8.0A 67.2A 3/4hp 3/4hp 2hp 2hp 2hp 2hp 2hp 2hp 5hp 5hp
10.0A 10.0A 84.0A 1hp 1hp 2hp 2hp 2hp 2hp 3hp 3hp 5hp 5hp
12.0A 12.0A 100.8A 11/2hp 11/2hp 3hp 3hp 3hp 3hp 3hp 3hp 71/2hp 71/2hp
12.5A 12.5A 105.0A 11/2hp 11/2hp 3hp 3hp 3hp 3hp 3hp 3hp 71/2hp 71/2hp
13.0A 13.0A 109.2A 11/2hp 11/2hp 3hp 3hp 3hp 3hp 3hp 3hp 71/2hp 71/2hp
15.0A 15.0A 126.0A 2hp 2hp 3hp 3hp 3hp 3hp 3hp 3hp 10hp 10hp
16.0A 16.0A 134.4A 2hp 2hp 3hp 3hp 3hp 3hp 5hp 5hp 10hp 10hp
20.0A 20.0A 168.0A 3hp 3hp 5hp 5hp 5hp 5hp 5hp 5hp 10hp 10hp
25.0A 25.0A 210.0A 3hp 3hp 5hp 5hp 71/2hp 71/2hp 71/2hp 71/2hp 15hp 15hp
30.0A 30.0A 252.0A 5hp 5hp 5hp 5hp 71/2hp 71/2hp 10hp 10hp 20hp 20hp
32.0A 32.0A 268.8A 5hp 5hp 5hp 5hp 10hp 10hp 10hp 10hp 20hp 20hp
40.0A 40.0A 226.0A 5hp 5hp 10hp 71/2hp 10hp 71/2hp 10hp 10hp 30hp 20hp
50.0A 50.0A 282.5A 71/2hp 71/2hp 15hp 10hp 15hp 10hp 15hp 10hp 30hp 25hp
60.0A 60.0A 339.0A 10hp 10hp 15hp 10hp 20hp 10hp 20hp 15hp 40hp 30hp
NOTE #1: For AC motor circuit nameplate full load current, AC general-use loads, AC resistance loads, AC incandescent lamp (tungsten) loads,
AC electric discharge lamp (ballast) loads.
NOTE #2: Conversions per UL508® proposed Tables 45.2 and 45.4 and NFPA-70: National Electrical Code® 2008 Tables 430-249, 430-250 and 430-251B).
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Trip Characteristic
Rated
Current B (o] D E G Z
(Amp) (Ohms) (Ohms) (Ohms) (Ohms) (Ohms) (Ohms)

Resistances listed are “hot” values, as

0.3 — 168620 | 16.8620 | 14.52000 | 16.8620 | 315060 | 0 ced i cold start values. Operating
05 — 6.8540 6.0009 5.92000 6.8540 | 10.2460 | oieoe Grop across the V-EA and power
0.75/0.8 - 3.0540 3.0540 2.70000 3.0540 53920 | |ooc per pole can be approximated with
1.0 - 1.7000 1.7560 1.48000 1.7560 26910 | Lo tormulas:
1.6 — 0.5870 0.5870 0.57400 0.5870 0.9440
2.0 — 0.4190 0.4190 0.40500 0.4190 0.8900 -
25 - 0.2950 0.2950 0.26900 0.2950 0.4290 VbRroP ISPERAT'NG x RTaBLE
3.0 - 02020 | 0.2020 018600 | 02020 | 03460 | PLOSS P/P = I"OPERATING X RTABLE
3.5 - 0.1390 0.1390 0.13900 | 0.1390 0.1790 | Voltage drops should be reviewed when
4.0 - 0.1090 0.1090 0.10600 0.1090 0.1620 | V-EAs with high internal resistance are
5.0 — 0.0654 0.0654 0.05900 0.0654 0.1050 used (e_g_, load Vo|tage minimums).
6.0 0.0528 0.0528 0.0491 0.04600 0.0491 0.0823 Power IOSS Shou|d be reviewed When
8.0 — 0.0278 0.0240 0.03040 0.0333 0.0371 V'EAS Wlth h|gh rated currents are used
10 0.0216 0.0216 0.0187 0.02020 0.0211 0.0278 (eg, enc|osure heahng)
12/12.5 — — - 0.00724 0.0084 0.0151
13 0.0113 0.0084 0.0085 0.00724 0.0084 0.0151 | The listed V-EA internal resistance
15/16 0.0085 0.0085 0.0076 0.00731 0.0076 0.0114 | Vvalues should not be used in
20 0.0067 0.0067 0.0064 0.00582 0.0064 0.0075 calculations of available short-circuit
25 0.0050 0.0050 0.0041 0.00411 0.0046 0.0050 | current downstream of the V-EA. The
30/32 0.0032 0.0032 0.0027 0.00272 0.0030 0.0032 | dynamic impedance of the V-EA under
40 0.0025 0.0025 0.0022 0.00212 0.0022 0.0022 | short-circuit conditions can vary
50 0.0019 0.0019 | 0.0018 0.00184 | 00019 | 0.00195| significantly from internal resistance
60/63 0.0018 0.0018 0.0017 0.00172 0.00179 — values in normal operation.

The thermal trip is not affected by the frequency of the line

Frequency Effects on Magnetic Trip Curves current. The magnetic trip is within the trip zone of the
Trip  TripZone Trip Zone  Trip Zone  Trip Zone  Trip Zone characteristic curve for frequencies from 16 2/3 to 60Hz. At
Curve At At At At At lower and higher frequencies, the magnetic trip will be
16 Z(i 'Fg’)“z 1&’%2; %32&2; ‘(‘BOF‘ET (XD:C) delayed longer than indicated by the characteristic curve,
roughly as follows:
z 2-3 22-33 24-36 28-42 30- 45
B 3-5 33-55 3.6-6.0 42-70 45-75 At 100Hz: Mag. Trip Current = 1.1 x curve current
c 5-10 55-11.0 6.0-12 70-140  75-15.0 At 200Hz: Mag. Trip Current = 1.2 x curve current
g 180' 1106 ﬁ-%‘ ‘117-06 192-%' 1129-02 }lg - 12‘;-2 1?-8 - ;i-g At 400Hz: Mag. Trip Current = 1.4 x curve current
E 14-18  154-198 168-216 196-252 210-270 | AtDC: Mag. Trip Current = 1.5 x curve current
For example, at 16 2/3 - 60 Hz the magnetic trip zone for
the “G” characteristic is 8 to 10 times the rated current of
the specific V-EA (i.e., hold for at least 100ms at 8 x RC,
trip in less than 100ms at 10 x RC). With a 400Hz current,
a magnetic trip at 10 x RC would be greatly delayed
(thermal would likely trip first), as the magnetic trip zone is
now 11.2 to 14 x RC. If a quicker magnetic trip is required
with 400Hz, the “B” or “C” characteristic should be
considered.
Application 2 x (1.15 x RC) 2x RC RC No Load Total
AC General Use - 6000 - 4000 10000
AC Motor Starting Across the Line 1000 - 5000 4000 10000
AC Incandescent Lamps (Tungsten) — — 6000 4000 10000
AC Electrical Discharge Lamps (Ballast) — 6000 - 4000 10000
AC Resistance - 6000 - 4000 10000
Manufacturers self certification 20000 ON/OFF operations with no load

_______________________________________________________________________________________________________________________|
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Altech UL1077/508
Bushar System

UL508 listed
205412
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UL508
Listed Busbars

The Altech Busbar System is an
innovative way to jumper up to 57
poles of Manual Motor Controllers
(MMC) and Supplementary
Protectors (SP).

The advantages of this busbar
system are:

+ 30% Installation time savings
+ Panel space savings

. Reduced maintenance : Universal UL1077/508 Bushar
- High electrical ratings fits most Supplementary Protectors

and Manual Motor Controllers
in the market!

Please contact Altech for details and further information.

UL1077/508 Busbar System

+ 1-57 different pin configurations

+ 1/2 pole spacing (auxiliary switch) available

+ Power Feeding:
Power Feed Lugs (115A), Direct Power Feed (115A), Power Feed Block (200A)

+ UL recognized and listed for Altech’s R-Series, V-EA Series and MA Series of
Manual Motor Controllers and Supplementary Protectors

+ UL recognized and listed for use with most popular UL1077 supplementary
protectors and UL508 Manual Motor Controllers in the market.

+ Customers can cut the Busbar without losing the UL approval

* Line/Load reversible

Technical Specifications Busbars UL1077/ 508
Material of Busbar Copper
Material of Insulation (Housing) Polyamid
Electrical Ratings 18mm?: 80A/480VAC
25mm?: 100A/480VAC
Short Circuit Withstand Rating 10kA
Applying Standards UL508, VDEO0660 Part 100 and 502,

VDE 0606, VDE 0659



Altech UL1077/508 Bushar System

Power Feed Methods

1) Start/ End Feed Method

P50UT* / P50UB*

With the P50UT Power Feed Lug or the P50UB Modular
Direct Power Feed as a Start/End Feeding Device a
maximum input current of 80A/100A per Phase can be
achieved. 80A with 18mm?2 Busbar and 100A with 25mm?

Busbar.
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2) Center/ Middle Feed Method

P50UT* / P50UB*

With the P50UT Power Feed Lug or the P50UB Modular
Direct Power Feed as a Center/Middle Feeding Device a
maximum input current of 115A per Phase can be achieved.

(18mm?2: 80A + 35A; 25mm2: 100A + 15A)

P95UB*

With the P95UB Power Feed Block as a Center/Middle
Feeding Device a maximum input current of 160A/200A per
Phase can be achieved (160A with 18mm? Busbar and 200A
with 25mm?2 Busbar).

Altech UL508

Note: The Power Feed Block can only be used with a
standard spacing 3 Phase UL1077/508 Busbar. It also uses 5
pins because of its size. (see page 43 for more information)




1 PHASE BUSBAR - standard spacing
18mm? for 80A
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Type/ No. of No. of MMC Length Type/ No. of No. of MMC Length
Cat. No. Pins to Jumper [mm] Cat. No. Pins to Jumper [mm]
1P18U1/2 2 2x1 pole 325 1P18U1/30 30 30x1 pole 529.5
1P18U1/3 3 3x1 pole 50.3 1P18U1/31 31 31x1 pole 547.3
1P18U1/4 4 4x1 pole 68.0 1P18U1/32 32 32x1 pole 565.0
1P18U1/5 5 5x1 pole 85.8 1P18U1/33 33 33x1 pole 582.8
1P18U1/6 6 6x1 pole 103.5 1P18U1/34 34 34x1 pole 600.5
1P18U1/7 7 7x1 pole 121.3 1P18U1/35 35 35x1 pole 618.3
1P18U1/8 8 8x1 pole 139.0 1P18U1/36 36 36x1 pole 636.0
1P18U1/9 9 9x1 pole 156.8 1P18U1/37 37 37x1 pole 653.8
1P18U1/10 10 10x1 pole 174.5 1P18U1/38 38 38x1 pole 671.5
1P18U1/11 11 11x1 pole 192.3 1P18U1/39 39 39x1 pole 689.3
1P18U1/12 12 12x1 pole 210.0 1P18U1/40 40 40x1 pole 707.0
1P18U1/13 13 13x1 pole 227.8 1P18U1/41 41 41x1 pole 724.8
1P18U1/14 14 14x1 pole 245.5 1P18U1/42 42 42x1 pole 742.5
1P18U1/15 15 15x1 pole 263.3 1P18U1/43 43 43x1 pole 760.3
1P18U1/16 16 16x1 pole 281.0 1P18U1/44 44 44x1 pole 778.0
1P18U1/17 17 17x1 pole 298.8 1P18U1/45 45 45x1 pole 795.8
1P18U1/18 18 18x1 pole 316.5 1P18U1/46 46 46x1 pole 813.5
1P18U1/19 19 19x1 pole 334.3 1P18U1/47 47 47x1 pole 831.3
1P18U1/20 20 20x1 pole 352.0 1P18U1/48 48 48x1 pole 849.0
1P18U1/21 21 21x1 pole 369.8 1P18U1/49 49 49x1 pole 866.8
1P18U1/22 22 22x1 pole 387.5 1P18U1/50 50 50x1 pole 884.5
1P18U1/23 23 23x1 pole 405.3 1P18U1/51 51 51x1 pole 902.3
1P18U1/24 24 24x1 pole 423.0 1P18U1/52 52 52x1 pole 920.0
1P18U1/25 25 25x1 pole 440.8 1P18U1/53 53 53x1 pole 937.8
1P18U1/26 26 26x1 pole 458.5 1P18U1/54 54 54x1 pole 955.5
1P18U1/27 27 27x1 pole 476.3 1P18U1/55 55 55x1 pole 973.3
1P18U1/28 28 28x1 pole 494.0 1P18U1/56 56 56x1 pole 991.0
1P18U1/29 29 29x1 pole 511.8 1P18U1/57 57 57x1 pole 1008.8

ACCESSORIES

Type/Cat. No: P50UT P50UB BRS5
Description: Power Feed Lug Modular Direct Power Feed Insulation Cap




1 PHASE BUSBAR - 1/2 pole spacing

18mm? for 80A
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Type/ No. of No. of MMC Length Type/ No. of No. of MMC Length
Cat. No. Pins to Jumper [mm] Cat. No. Pins to Jumper [mm]
1P18U1H/2 2 2x1 pole 39.0 1P18U1H/20 20 20x1 pole 525.0
1P18U1H/3 3 3x1 pole 66.0 1P18U1H/21 21 21x1 pole 552.0
1P18U1H/4 4 4x1 pole 93.0 1P18U1H/22 22 22x1 pole 579.0
1P18U1H/5 5 5x1 pole 120.0 1P18U1H/23 23 23x1 pole 606.0
1P18U1H/6 6 6x1 pole 147.0 1P18U1H/24 24 24x1 pole 633.0
1P18U1H/7 7 7x1 pole 174.0 1P18U1H/25 25 25x1 pole 660.0
1P18U1H/8 8 8x1 pole 201.0 1P18U1H/26 26 26x1 pole 687.0
1P18U1H/9 9 9x1 pole 228.0 1P18U1H/27 27 27x1 pole 714.0
1P18U1H/10 10 10x1 pole 255.0 1P18U1H/28 28 28x1 pole 741.0
1P18U1H/11 " 11x1 pole 282.0 1P18U1H/29 29 29x1 pole 768.0
1P18U1H/12 12 12x1 pole 309.0 1P18U1H/30 30 30x1 pole 795.0
1P18U1H/13 13 13x1 pole 336.0 1P18U1H/31 31 31x1 pole 822.0
1P18U1H/14 14 14x1 pole 363.0 1P18U1H/32 32 32x1 pole 849.0
1P18U1H/15 15 15x1 pole 390.0 1P18U1H/33 33 33x1 pole 876.0
1P18U1H/16 16 16x1 pole 417.0 1P18U1H/34 34 34x1 pole 903.0
1P18UTH/17 17 17x1 pole 444.0 1P18U1H/35 35 35x1 pole 930.0
1P18U1H/18 18 18x1 pole 471.0 1P18U1H/36 36 36x1 pole 957.0
1P18U1H/19 19 19x1 pole 498.0

ACCESSORIES

Altech UL508

Type/Cat. No: P50UT P50UB BRS5
Description: Power Feed Lug Modular Direct Power Feed Insulation Cap
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Type/ No. of No. of MMC Length Type/ No. of No. of MMC Length
Cat. No. Pins to Jumper [mm] Cat. No. Pins to Jumper [mm]

2P18U3/4 4 2x2 pole 66.3 2P25U3/4 4 2x2 pole 66.3

2P18U3/6 6 3x2 pole 101.8 2P25U3/6 6 3x2 pole 101.8

2P18U3/8 8 4x2 pole 137.3 2P25U3/8 8 4x2 pole 137.3

2P18U3/10 10 5x2 pole 172.8 2P25U3/10 10 5x2 pole 172.8

2P18U3/12 12 6x2 pole 208.3 2P25U3/12 12 6x2 pole 208.3

2P18U3/14 14 7x2 pole 243.8 2P25U3/14 14 7x2 pole 243.8
2P18U3/16 16 8x2 pole 279.3 2P25U3/16 16 8x2 pole 279.3
2P18U3/18 18 9x2 pole 314.8 2P25U3/18 18 9x2 pole 314.8
2P18U3/20 20 10x2 pole 350.3 2P25U3/20 20 10x2 pole 350.3
2P18U3/22 22 11x2 pole 385.8 2P25U3/22 22 11x2 pole 385.8
2P18U3/24 24 12x2 pole 421.3 2P25U3/24 24 12x2 pole 421.3
2P18U3/26 26 13x2 pole 456.8 2P25U3/26 26 13x2 pole 456.8
2P18U3/28 28 14x2 pole 492.3 2P25U3/28 28 14x2 pole 492.3
2P18U3/30 30 15x2 pole 527.8 2P25U3/30 30 15x2 pole 527.8
2P18U3/32 32 16x2 pole 563.3 2P25U3/32 32 16x2 pole 563.3
2P18U3/34 34 17x2 pole 598.8 2P25U3/34 34 17x2 pole 598.8
2P18U3/36 36 18x2 pole 634.3 2P25U3/36 36 18x2 pole 634.3
2P18U3/38 38 19x2 pole 669.8 2P25U3/38 38 19x2 pole 669.8
2P18U3/40 40 20x2 pole 705.3 2P25U3/40 40 20x2 pole 705.3
2P18U3/42 42 21x2 pole 740.8 2P25U3/42 42 21x2 pole 740.8
2P18U3/44 44 22x2 pole 776.3 2P25U3/44 44 22x2 pole 776.3
2P18U3/46 46 23x2 pole 811.8 2P25U3/46 46 23x2 pole 811.8

2P18U3/48 48 24x2 pole 847.3 2P25U3/48 48 24x2 pole 847.3
2P18U3/50 50 25x2 pole 882.8 2P25U3/50 50 25x2 pole 882.8
2P18U3/52 52 26x2 pole 918.3 2P25U3/52 52 26x2 pole 918.3
2P18U3/54 54 27x2 pole 953.8 2P25U3/54 54 27x2 pole 953.8
2P18U3/56 56 28x2 pole 989.3 2P25U3/56 56 28x2 pole 989.3

ACCESSORIES

Altech UL508

Type/Cat. No: P50UT P50UB BRS5 18/25CAP3P
Description: Power Feed Lug Modular Direct Power Feed Insulation Cap End Cap
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Type/ No. of No. of MMC Length Type/ No. of No. of MMC Length
Cat. No. Pins to Jumper [mm] Cat. No. Pins to Jumper [mm]
2P18U3H/4 4 2x2 pole 75.3 2P25U3H/4 4 2x2 pole 75.3
2P18U3H/6 6 3x2 pole 119.8 2P25U3H/6 6 3x2 pole 119.8
2P18U3H/8 8 4x2 pole 164.3  2P25U3H/8 8 4x2 pole 164.3
2P18U3H/10 10 5x2 poles 208.8  2P25U3H/10 10 5x2 pole 208.8
2P18U3H/12 12 6x2 pole 253.3  2P25U3H/12 12 6x2 pole 253.3
2P18U3H/14 14 7x2 pole 297.8  2P25U3H/14 14 7x2 pole 297.8
2P18U3H/16 16 8x2 pole 342.3  2P25U3H/16 16 8x2 pole 342.3
2P18U3H/18 18 9x2 pole 386.8 2P25U3H/18 18 9x2 pole 386.8
2P18U3H/20 20 10x2 pole 431.3  2P25U3H/20 20 10x2 pole 431.3
2P18U3H/22 22 11x2 pole 475.8  2P25U3H/22 22 11x2 pole 475.8
2P18U3H/24 24 12x2 pole 520.3  2P25U3H/24 24 12x2 pole 520.3
2P18U3H/26 26 13x2 pole 564.8  2P25U3H/26 26 13x2 pole 564.8
2P18U3H/28 28 14x2 pole 609.3  2P25U3H/28 28 14x2 pole 609.3
2P18U3H/30 30 15x2 pole 653.8  2P25U3H/30 30 15x2 pole 653.8
2P18U3H/32 32 16x2 pole 698.3  2P25U3H/32 32 16x2 pole 698.3
2P18U3H/34 34 17x2 pole 742.8  2P25U3H/34 34 17x2 pole 742.8
2P18U3H/36 36 18x2 pole 787.3  2P25U3H/36 36 18x2 pole 787.3
2P18U3H/38 38 19x2 pole 831.8  2P25U3H/38 38 19x2 pole 831.8
2P18U3H/40 40 20x2 pole 876.3  2P25U3H/40 40 20x2 pole 876.3
2P18U3H/42 42 21x2 pole 920.8  2P25U3H/42 42 21x2 pole 920.8
2P18U3H/44 44 22x2 pole 965.3  2P25U3H/44 44 22x2 pole 965.3
2P18U3H/46 46 23x2 pole 1009.8 2P25U3H/46 46 23x2 pole 1009.8
2P18U3H/48 48 24x2 pole 1054.3 2P25U3H/48 48 24x2 pole 1054.3
2P18U3H/50 50 25x2 pole 1098.8 2P25U3H/50 50 25x2 pole 1098.8
2P18U3H/52 52 26x2 pole 1143.3 2P25U3H/52 52 26x2 pole 1143.3
2P18U3H/54 54 27x2 pole 1187.8 2P25U3H/54 54 27x2 pole 1187.8
2P18U3H/56 56 28x1 pole 1232.3 2P25U3H/56 56 28x2 pole 1232.3

ACCESSORIES

Altech UL508

Type/Cat. No: P50UT P50UB BRS5 18/25CAP3P
Description: Power Feed Lug Modular Direct Power Feed Insulation Cap End Cap
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18mm? for 80A 25mm? for 100A

Altech UL1077

Type/ No. of No. of MMC Length Type/ No. of No. of MMC Length
Cat. No. Pins to Jumper [mm] Cat. No. Pins to Jumper [mm]
3P18U3/6 6 2x3 pole 101.8 3P25U3/6 6 2x3 pole 101.8
3P18U3/9 9 3x3 pole 155.0 3P25U3/9 9 3x3 pole 155.0
3P18U3/12 12 4x3 pole 208.3 3P25U3/12 12 4x3 pole 208.3
3P18U3/15 15 5x3 pole 261.5 3P25U3/15 15 5x3 pole 261.5
3P18U3/18 18 6x3 pole 314.8 3P25U3/18 18 6x3 pole 314.8
3P18U3/21 21 7x3 pole 368.0 3P25U3/21 21 7x3 pole 368.0
3P18U3/24 24 8x3 pole 421.3 3P25U3/24 24 8x3 pole 421.3
3P18U3/27 27 9x3 pole 474.5 3P25U3/27 27 9x3 pole 474.5
3P18U3/30 30 10x3 pole 527.8 3P25U3/30 30 10x3 pole 527.8
3P18U3/33 33 11x3 pole 581.0 3P25U3/33 33 11x3 pole 581.0
3P18U3/36 36 12x3 pole 634.3 3P25U3/36 36 12x3 pole 634.3
3P18U3/39 39 13x3 pole 687.5 3P25U3/39 39 13x3 pole 687.5
3P18U3/42 42 14x3 pole 740.8 3P25U3/42 42 14x3 pole 740.8
3P18U3/45 45 15x3 pole 794.0 3P25U3/45 45 15x3 pole 794.0
3P18U3/48 48 16x3 pole 847.3 3P25U3/48 48 16x3 pole 847.3
3P18U3/51 51 17x3 pole 900.5 3P25U3/51 51 17x3 pole 900.5
3P18U3/54 54 18x3 pole 953.8 3P25U3/54 54 18x3 pole 953.8
3P18U3/57 57 19x3 pole 1007.0 3P25U3/57 57 19x3 pole 1007.0

ACCESSORIES

Altech UL508

Type/Cat. No: P50UT P50UB P95UB
Description: Power Feed Lug Modular Direct Power Feed Power Feed Block
Type/Cat. No: BRS5 18/25CAP3P

Description: Insulation Cap End Cap
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3 PHASE BUSBAR - 1/2 pole spacing

18mm? for 80A / 25mm?2 for 100A

UL508 listed
205412

€

18mm? for 80A 25mm? for 100A
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Type/ No. of No. of MMC Length Type/ No. of No. of MMC Length
Cat. No. Pins to Jumper [mm] Cat. No. Pins to Jumper [mm]
3P18U3H/6 6 2x3 pole 110.8 3P25U3H/6 6 2x3 pole 110.8
3P18U3H/9 9 3x3 pole 173.1 3P25U3H/9 9 3x3 pole 173.1
3P18U3H/12 12 4x3 pole 235.4 3P25U3H/12 12 4x3 pole 235.4
3P18U3H/15 15 5x3 pole 297.7 3P25U3H/15 15 5x3 pole 297.7
3P18U3H/18 18 6x3 pole 360.0 3P25U3H/18 18 6x3 pole 360.0
3P18U3H/21 21 7x3 pole 422.3 3P25U3H/21 21 7x3 pole 422.3
3P18U3H/24 24 8x3 pole 484.6 3P25U3H/24 24 8x3 pole 484.6
3P18U3H/27 27 9x3 pole 546.9 3P25U3H/27 27 9x3 pole 546.9
3P18U3H/30 30 10x3 pole 609.2 3P25U3H/30 30 10x3 pole 609.2
3P18U3H/33 33 11x3 pole 671.5 3P25U3H/33 33 11x3 pole 671.5
3P18U3H/36 36 12x3 pole 733.8 3P25U3H/36 36 12x3 pole 733.8
3P18U3H/39 39 13x3 pole 796.1 3P25U3H/39 39 13x3 pole 796.1
3P18U3H/42 42 14x3 pole 858.4 3P25U3H/42 42 14x3 pole 858.4
3P18U3H/45 45 15x3 pole 920.7 3P25U3H/45 45 15x3 pole 920.7
3P18U3H/48 48 16x3 pole 983.0 3P25U3H/48 48 16x3 pole 983.0
3P18U3H/51 51 17x3 pole 1045.3 3P25U3H/51 51 17x3 pole 1045.3
3P18U3H/54 54 18x3 pole 1107.6 3P25U3H/54 54 18x3 pole 1107.6
3P18U3H/57 57 19x3 pole 1169.9 3P25U3H/57 57 19x3 pole 1169.9

ACCESSORIES

Altech UL508

Type/Cat. No: P50UT P50UB
Description: Power Feed Lug Modular Direct Power Feed
Type/Cat. No: BRS5 18/25CAP3P
Description: Insulation Cap End Cap
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Altech UL508

Power Feed Devices

Easy connection of power
supply wires to the
busbar/MCB. Power Feed
Devices ensure permanent
connection.

Type/Cat. No.

Electrical Ratings
Terminal Site Acceptability
Recommended/

Required Torque

Material of Lug/ Terminal
Insulation Material

For use with

Dimensions

Assembly Instructions

Power Feed Lug

€

UL508 listed
£205412

P50UT
115A/480VAC
10-1/0 AWG (1.5-50mm?)

5.6Nm (50Ib. in.)
Brass
Polyamid

UL1077/508 18 and 25mm?

1-3 phase busbars

The power feed lugs (Cat. # P50UT) fit together with the lugs of
the busbar in the terminals of the MCB/MA.

Modular Direct
Power Feed

(€

UL508 listed
£205412

P50UB
115A/480VAC
14-1 AWG (1.5-50mm?)

4Nm (35.4 Ib. in.)
Brass
Polyamid
UL1077/508 18 and 25mm?
1-3 phase busbars



Power Feed Block

€3

UL508 listed

£205412
Type/Cat. No. P95UB
Electrical Ratings 200A/ 480VAC
Terminal Site Acceptability 1-4/0 AWG (50-120mm?)
Recommended/ 19.5Nm (175lb. in.)
Required Torque
Material of Lug/ Terminal Brass
Insulation Material Polyamid
For use with UL1077/508 18 and 25mm?

3 phase busbars
(standard spacing only)

Dimensions

Assembly Instructions

Miscellaneous Accessories

End Caps
Type/Cat. No: 18/25CAP3P
For use with: 18/25mm? 2&3 phase Busbar
Insulation Caps
Type/Cat. No: BRS5 (5 per strip)
For use with: 18/25mm? 1-3 phase Busbar

NOTE: The Power Feed Block uses the space of 5 Pins
of the standard spacing Busbar (see drawing below).
Phase 1 connects to Pin 1, Phase 2 to Pin 3 and Phase
3 to Pin 5. Pin 2 and 4 are not in use. Pin 6 should be
covered with an insulation cap if phase sequence stays
the same. Therefore, the Power Feed Block covers 6
pins to connect to the three phases.
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Altech UL508
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MA- Series

The MA was designed to handle the high
inrush loads of 3 phase transformers,
power supplies, motors, etc. The MA
protects wiring and equipment from
damage caused by the three major
classes of over-current, yet greatly reduc-
es the number of nuisance trips in high
starting and inrush current circuits.

An IEC device with excellent ratings under
a UL listing at 480Y/277V (including group
ratings) and at 500V under international
standards, the Altech/ABL Sursum MA
provides short and long term cost effective
circuit protection for USA and/or export
applications. The short term advantages
include: (1) adjustable thermal trip allows
finalization of initial designs before
procurement of the load equipment is
complete; (2) snap-on mounting for readily
available, internationally standardized DIN
Rail saves panel layout design time as well
as installation and change labor; (3) large
cage-clamp terminals with screws suitable
to power screwdrivers, simplifies and
speeds wiring; (4) convenient switched
disconnect during factory testing and/or
initial start-up saves time and aggravation.
The key long term advantage is customer
satisfaction and proven over-current pro-
tection of wiring and equipment (and the
lack of rework/repair costs).

UL508 listed
E137938

CAN/CSA-C22.2 No.14 certified

€

Type Designation
MA 16 U M

@ (b) (c) (d)
(@) = MA - Manual Motor Controller
(b) = Rated Current
(c) =U - US Housing

=R - US Housing + Ring Tongue

(d) =M - Part No. Designation

480Y/277VAC
AIC (Interrupt Capacity) 0.16A-2.5A: 42kA; 4.0A-16A: 14kA; 20A-40A: 10kA

Standard Short Circuit Withstand Rating 0.16A-2.5A: 42kA; 4.0A-16A: 14kA
(UL/CSA Ratings)

Voltage Rating

Group Short Circuit Ratings see above
(UL/CSA Ratings)
Typical Life 6000 on/off operations with 2xRC

Calibration Temperature
Standard Pack and Weight
Terminal Size Acceptability

25°C, +0°, -5° (77°F, +0° -9°)
1/450g (1.0 Ib.)
Top/Bottom: 18-3 AWG

GROUP SHORT 30 HORSEPOWER RATINGS AT NOMINAL LINE VOLTAGE
FLA Dial CIRCUIT RATING (See Note for HEA Definition)
Rated Adjustment AT 480VAC?2
Cat. No. | Current Markings (and BCP size) | 110-120V 200V 208V 220-240V | 460-480V
HP (HEA) | HP (HEA)| HP (HEA) HP (HEA) HP (HEA)
MAO16UM 0.16A 0.1/ 0.12/0.14/0.16
MAO025UM 0.25A 0.16/0.19/0.22/0.25
MAO040UM 0.40A 0.25/0.30/0.35/0.40 42kARrMs Through MA2.5U, ampere rated for motor circuits having a full-
symmetrical load-amperage (FLA) not exceeding the MA’s general purpose
MA063UM 0.63A 0.40/0.48/0.56/0.63 (max. 1200A rated current (RC, equals maximum dial setting) and a locked
MA1.0UM 1.0A 0.63/0.75/0.87/1.0 MCCB rotor current not exceeding 6 times the MA's RC.
MA1.6UM | 1.6A 1.0/1.2/1.411.6 or RKS)
MA2.5UM 2.5A 1.6/1.9/2.2/2.5
MA4.0UM 4.0A 2.5/3.0/3.5/4.0 14kARms 1/2 (4.0) |3/4 (3.2) | 3/4 (3.1) 1 (36) | 2 (3.42)
MA6.3UM 6.3A 4.0/4.8/5.6/6.3 symmetricil 3/4 (5.6) | 112 (6.0) | 112 (5.7) | 112 (5.2) 3 (4.8
MA10UM 10A 6.3/7.5/8.710 (m:ﬂxc.ggo 1 72 |2 78 | 2 @5 | 3 @6 | 5 (76
MA16UM 16A 10/12/14/16 or RK5) 2 (136)| 8 (11.0) | 83 (106)| 5 (152) | 10 (14.0)
MA20UM 20A 16/17/18.5/20 10kARMS 3 (19.2)| 5 (175) | 5 (167)| 5 (152) | 10 (14.0)
MA25UM 25A 20/21.5/23/25 symmetrical 3 (192)| 5 (17.5) | 712 (24.2) | 712 (22.0) | 15 (21.0)
MA32UM 32A 25/27/30/32 (ma)gggOA 5 (30.4) | 712(25.0) | 712 (24.2) | 10 (28.0) | 20 (27.0)
MA40UM 40A 32/34/37/40 or RK5) 5 (30.4) | 10 (32.0) | 10 (31.0) | 10 (28.0) | 25 (34.0)

Note: HEA - Horsepower Equivalent Amperes, the nominal amperage assigned to standard motor horsepower ratings in design guide tables such as
NFPA-70 Tables 430-248, 430-249, 430-250; UL1077 Table 16.2; CSA - C22.2 No. 235-M89 Tables 44 and 45; CSA-C22.2 No. 14-M91 Table 19, etc.
Multiply HEA values (in parenthesis) by 1.1 if power factor is 90%, and by 1.2 if power factor is 80%.

@ The standard-circuit short-circuit rating is 14kA for all types. Group ratings can be used in a standard circuit (e.g., MA1.0U at 42kA), but a higher
standard rating cannot be used in a group circuit (e.g., MA40U at 14kA only in standard circuit.)

Altech Corp.® + 35 Royal Road * Flemington, NJ 08822-6000 + Phone (908)806-9400 < FAX (908)806-9490 - www.altechcorp.com



MA/USA Manual Motor Controller
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Accessories can be factory or field mounted on V-EA and MA manual motor controllers for enhanced
control and monitoring capabilities. Field mounting kits include all necessary parts and instructions.
Accessories can be gang mounted on a single controller (the Auxiliary Switch in the outside
position). The mounting arrangement links the internal latch-pins for the tripping mechanisms,
ensuring simultaneous trips. Handles are linked to simplify manual resetting.

C€ * Reset-Hold Voltage = 0.85 x V; Drop-Out Voltage = 0.2 x Vg

E137938

FA - Shunt Trip

Trip/Coil
Type/ Voltage Max. Coil Approvals
Cat. No. AC or DC Current
FA12UM 12V 1.3A ® @B
FA24UM 24V 0.6A ) @
FA48UM 48-72V 0.2A ® @B
FA110UM 110V/220V 0.25A/0.5A ®@ @B

Standard Pack: 5
Weight: 525 grams (1.16 Ib.)
Width: 17.5mm (.689in.)

UA - Undervoltage Trip (not UL listed)

Type/ Line Voltage
Cat. No. 60Hz*
UA120UM 120VAC
UA220UM 220VAC

Reset-Hold Voltage = 0.85 x Vg
Drop-Out Voltage = 0.35 - 0.7 x Vg

Standard Pack: 5
Weight: 750 grams (1.65 Ib.)

Width: 17.5mm (.689in.
( ) For further Busbar information please see our comprehensive
Altech Universal Power Distribution catalog.

H - Auxiliary Switch

Type/ No. of Contact Contact Wire For Use

Cat. No. Contacts Type Rating Size with: Approvals
H10UM 1 1NO ® @
H11UM 2 1NO + 1NC 10A/ 220V AC ) @

Standard Pack: 10
Weight: 450 grams (0.99 Ib.)
Width: 9mm (.354in.)

Add-on Neutral Pole

Type/
Cat. No. Rating Approvals
N63UM 0.3-63A/

480Y/277V oe
Standard Pack: 5

Weight: 0.775kg (1.71Ib.)
Width: 17.5mm (.689in.)

* Please consult Altech for other voltages and your 50Hz application needs.

Altech Corp.® + 35 Royal Road * Flemington, NJ 08822-6000 + Phone (908)806-9400 < FAX (908)806-9490 - www.altechcorp.com



Lock-out * Touch Protector Cooling Spacer
Cat. No. EASS Cat. No. BS.UL Cat. No. 15.960

Prevent inadvertent
resetting of the V-EA or MA
during maintenance.

Fits 1/4” pad lock.

Ambient Temperature and Adjacent Mounting/Loading Adjustment
(V-EA/MA Ambient Temperature - 25°C to 55°C, Storage Temperature -40°C to 70°C)

*V-EA and MA can also be locked in the on and off position by simply using a common lead or meter seal, which gets fed through the hole in the handle and a
corresponding hole in the housing.

Altech Corp.® » 35 Royal Road + Flemington, NJ 08822-6000 + Phone (908)806-9400 + FAX (908)806-9490 - www.altechcorp.com



MS_Series With its high breaking capacity and current limitation the MS Manual
Motor Controllers provide optimum protection for electrical motors as
well as for other consumer units up to 25 amps. They are equipped
with phase failure sensitivity, isolating and main switch functions. 13
ranges cover nominal rated currents from 0.1 up to 25 amps.

The MS’s are temperature compensated; the trip current of the
magnetic part is 12 x I. The Manual Motor Controllers are built in
accordance with IEC 947.

with overload and short circuit protection,
phase failure sensitivity according to
IEC 947-4-1, DIN VDE 0660 Part 102

Typel Rated Overload Instantaneous 3@ Horsepower Rating
Cat. No. Current release setting
adjustment/FLA
(A) (A) 115V 200V 230V 480V 600V

Ampere rated for motor circuits having

mgg;g 8;2 09.116-06.1265 1'32 a fuII-Io_ad-ampera’ge (FLA) not
exceeding the MS’s general purpose
] MS04 04 0.25- 0.4 4.8 rated current and a locked rotor
cus (€ v e e vy current not exceeding 6
MS1 1.0 0.63-1 12 . \ 12hp  1/2hp
E137938 MS1.6 16 1-16 19.2 (NSRRI - hp  1hp
Type Designation MS2.5 2.5 16-25 30 CUMeNt ohp 1zhp  1hp 11ihp
MS4 4.0 25-4 48 12hp 34hp 1hp  2hp  3hp
MS 016 MS6.3 6.3 4-63 75.6 34hp 112hp 112hp  3hp  5hp
(@) (b) MS10 10.0 6.3-10 120 ithp 2hp 3hp 5hp 712hp
(a) =MS - Manual Motor MS16 16.0 10 - 16 192 2hp 3hp 5hp 10hp 1th
Controller MS20 20.0 16 - 20 240 3hp  5hp 712hp 15hp -
(b) = Rated Current MS25 25.0 20-25 300 3hp 5hp 7ir2hp 15hp -
Maximum Voltage 600V AC (MS20 and MS25, 480V AC)
Short Circuit Withstanding Rating (UL/CSA Rating) 5kA
Group Short Circuit Withstanding Rating (UL/CSA Rating)  5kA
Interrupting Capacity 0.16-6.3A: Self protected
(VDE - Ratings) 10-25A: 6kA
Mechanical Endurance 10000 on/off operations
Standard Pack and Weight 1/250g (0.55Ib)
Terminal Size Acceptability 14-10 AWG
Terminal Torque 1.8Nm (16lb. in.)
Dimensions

Altech Corp.® + 35 Royal Road * Flemington, NJ 08822-6000 + Phone (908)806-9400 < FAX (908)806-9490 - www.altechcorp.com



Auxiliary contact blocks for side mounting (3.5A/230VAC; 2A/400V AC)

Width Contacts Typel Weight Std.
mm Cat. No. g/pc. Pk.
9 2NO HMS20 40 10
9 1NO + 1INC HMS11 40 10
9 1NO HMS10 35 10
9 2NC HMS02 40 10
9 1NC HMSO01 35 10
Insulated Enclosure IP55 Emergency-Stop
with integrated PE(N) terminal; twist or key to release,
top and bottom each have 2 metric red on yellow background
knock-outs
Type/  Weight Std. Release Type/ Weight Std.
Cat. No. g/pc. Pk. Type Cat. No. g/pc. Pk.
MS.G55 240 1 Twist MS.PV 60 5
Key MS.PS2 65 5
Indicator Light
with neon bulb, nominal rated voltage:
Flush Mounting Enclosure IP55 220 - 240V or 380 - 440V
with integrated PE(N) terminal
Color Type/ Weight Std.
Cat. No. g/pc. Pk.
Type/l  Weight Std. 220-240V 380-440V
Cat. No. g/pc. Pk.
trans MS.SLW2 MS.SLW3 10 5
MS.F55 170 1 green MS.SLG2 MS.SLG3 10 5
red MS.SLR2 MS.SLR3 10 5
yellow MS.SLJ2 MS.SLJ3 10 5
Busbar
Type/Cat. No.
Busbar for for for for Power Feed Block
63A 2MS 3 MS 4 MS 5MS
Typel Rating Std.
no Cat. No. (A) Pk.
spacing G45-14-2 GA45-14-3 G45-14-4 G45-14-5
GE2-14 63A 1

with auxiliary
switch
(1/2 pole)
spacing

G54-14-2 G54-14-3 G54-14-4 G54-14-5

Altech Corp.® + 35 Royal Road * Flemington, NJ 08822-6000
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Typical UL489 Application
Power Circuit of a UL508A Panel

Disclaimer: This is an application example. Installation should be done by a qualified
electrician under the guidance of UL specifications..

]
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L-Series
AC or DC

Miniature Molded Case
Circuit Breakers

LISTED
E305318

+ Available in AC and DC models
* DIN Rail Mounted
+ 17.5mm width
* Thermal Magnetic
+ 240V, 480Y/277V AC, 50/60Hz
+ 125VDC (1 pole); 250VDC (2pole)
* 10kA Short Circuit
Interrupting Capacity
+ Positive Trip indicator
(Green - off/tripped, Red - on)
+ HACR Type 40°C
* Line/Load reversible

AC Version Current/ Voltage Rating
DC Version Current/ Voltage Rating
Calibration Temperature

Operating Temperature

Storage Temperature

Terminal Size Acceptability:

Solid Wire

Stranded Wire

Terminal Torque

Terminal Protection Degree
Electrical Life

Mechanical Life

Wire Connection

*One device dual voltage ratings.

0.2-63A/240VAC, 0.2-32A/480Y/277VAC*
0.2-63A/125/250VDC

40°C (104°F)

-25° to 60°C (-13° to 140°F)

-25° to 75°C (-13° to 167°F)

18 AWG -10 AWG

18 AWG -6 AWG

2.8 Nm (25 Ib-in.)

IP20

6000 cycles on/off
100000 cycles on/off
copper wire only 60/75°C

AC DC
1 AC 10kA@120, 240, 277V 10kA@120, 240V 1 DC 10kA@125V 10kA@125V
2-4 AC | 10kA@120, 240V, 480Y/277V | 10kA@120, 240V 2 DC 10kA@250V 10kA@250V

Altech Corp.® + 35 Royal Road * Flemington, NJ 08822-6000 + Phone (908)806-9400 < FAX (908)806-9490 - www.altechcorp.com
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Time
Versus
Current Trip Curve

For the exact trip curve,
please refer to page 56.

Dimensions in mm
side view

1 POLE 2 POLE 3 POLE

Altech Corp.® » 35 Royal Road + Flemington, NJ 08822-6000 + Phone (908)806-9400 + FAX (908)806-9490 - www.altechcorp.com



= Application Examples:
AC C'Trl p Low inrush motors, resistive loads, wiring
C h a racte ri St i CS protection, receptacles, lighting, and

control circuit applications. Relatively
short thermal trip delay and medium
c€ magnetic trip point.

LISTED
E305318
Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.2A 1CU02L 0.2A 2CuUo2L
0.5A 1CUO05L 0.5A 2CU05L
1.0A 1CU1L 1.0A 2CU1L
1.6A 1CU1.6L 1.6A 2CU1.6L
2.0A 1CU2L 2.0A 2CuU2L
3.0A 1CU3L 3.0A 2CU3L
4.0A 1CU4L 4.0A 2Cu4L
5.0A 1CU5L 5.0A 2CU5L
6.0A 1CU6L 6.0A 2CUseL
8.0A 1CU8L 8.0A 2CUsL
10A 1CU10L 10A 2CU10L
12A 1CU12L 12A 2CU12L
13A 1CU13L 13A 2CU13L
One Pole 15A 1CU15L Two Pole 15A 2CU15L
16A 1CU16L 16A 2CU16L
20A 1CU20L 20A 2CU20L
25A 1CU25L 25A 2CU25L
30A 1CU30L 30A 2CU30L
32A 1CU32L 32A 2CU32L
40A 1CU40L 40A 2CU40L
50A 1CU50L 50A 2CU50L
60A 1CU60L 60A 2CU60L
63A 1CUB3L 63A 2CUB3L
Standard Pack: 12 Standard Pack: 6
Weight: 1.7kg (3.74 Ib.) Weight: 1.7kg (3.74 Ib.)

Rated Type/
Current Cat. No.
0.2A 3CUo02L
0.5A 3CU05L
1.0A 3CU1L
1.6A 3CU1.6L
2.0A 3Ccu2L
3.0A 3CU3L
4.0A 3CU4L
5.0A 3CU5L
6.0A 3CU6L
8.0A 3CuUsL
10A 3CU10L
12A 3CuU12L Four Pole

Three Pole 13A 3CU13L Please contact
15A 3CU15L Altech.
16A 3CU16L
20A 3CU20L
25A 3CU25L
30A 3CU30L
32A 3CU32L
40A 3CU40L
50A 3CU50L
60A 3CU60L
63A 3CUB3L

Standard Pack: 4
Weight: 1.7kg (3.74 Ib.)

For ring tongue terminal version, replace “U” with “R” in part number. For example 1CR20L instead of 1CU20L.

-]
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- Application Examples:
AC D'Trl p High inrush motors, transformers, power
C haracterist i cs supplies, heaters and reactive loads.

Relatively long thermal trip delay and very
high magnetic trip point.

LISTED

E305318
Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.2A 1DUO2L 0.2A 2DuUo2L
0.5A 1DUO5L 0.5A 2DUO05L
1.0A 1DU1L 1.0A 2DU1L
1.6A 1DU1.6L 1.6A 2DU1.6L
2.0A 1DU2L 2.0A 2Dbu2L
3.0A 1DU3L 3.0A 2DU3L
4.0A 1DU4L 4.0A 2DuU4L
5.0A 1DU5L 5.0A 2DU5L
6.0A 1DU6L 6.0A 2DuU6L
8.0A 1DU8SL 8.0A 2DuUsL
10A 1DU10L 10A 2DU10L
12A 1DU12L 12A 2Dbu12L
13A 1DU13L 13A 2DU13L

One Pole 15A 1DU15L Two Pole 15A 2DU15L
16A 1DU16L 16A 2DU16L
20A 1DU20L 20A 2DU20L
25A 1DU25L 25A 2DU25L
30A 1DU30L 30A 2DU30L
32A 1DU32L 32A 2DU32L
40A 1DU40L 40A 2DU40L
50A 1DU50L 50A 2DU50L
60A 1DU60L 60A 2DU60L
63A 1DU6B3L 63A 2DUB3L

Standard Pack: 12 Standard Pack: 6
Weight: 1.7kg (3.74 b.) Weight: 1.7kg (3.74 Ib.)
Rated Type/
Current Cat. No.
0.2A 3DUO02L
0.5A 3DUO5L
1.0A 3DU1L
1.6A 3DU1.6L
2.0A 3DbuU2L
3.0A 3DU3L
4.0A 3DU4L
5.0A 3DU5L
6.0A 3DU6L
8.0A 3DUsL
10A 3DU10L
12A 3DU12L
Three Pole 13A 3DU13L Four Pole

122 2831 gt Please contact
20A 3DU20L Altech.
25A 3DU25L
30A 3DU30L
32A 3DU32L
40A 3DU40L
50A 3DU50L
60A 3DU60L
63A 3DUB3L

Standard Pack: 4
Weight: 1.7kg (3.74 Ib.)

For ring tongue terminal version, replace “U” with “R” in part number. For example 1CR20L instead of 1CU20L.

]
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H Application Examples:
DC C' & D-TI’I p Telecommunication equipment,
C ha racteri stics computer equipment, uniterruptable

power supplies.

LISTED

E305318

C-Trlp Rated Type/ Rated Type/

Current Cat. No. Current Cat. No.
0.2A DC1CuUo02L 0.2A DC2Cu02L
0.5A DC1CUO05L 0.5A DC2CU05L
1.0A DC1CU1L 1.0A DC2CU1L
1.6A DC1CU1.6L 1.6A DC2CU1.6L
2.0A DC1CU2L 2.0A DC2CU2L
3.0A DC1CU3L 3.0A DC2CU3L
4.0A DC1CuU4L 4.0A DC2Cu4L
5.0A DC1CU5L 5.0A DC2CU5L
6.0A DC1CU6L 6.0A DC2CU6L
8.0A DC1CU8L 8.0A DC2Cu8L
10A DC1CU10L 10A DC2CuU10L
12A DC1CU12L 12A DC2CU12L
13A DC1CU13L 13A DC2CU13L
One Pole 15A DC1CU15L Two Pole 15A DC2CU15L

16A DC1CU16L 16A DC2CU16L
20A DC1CU20L 20A DC2CuU20L
25A DC1CU25L 25A DC2CU25L
30A DC1CU30L 30A DC2CU30L
32A DC1CU32L 32A DC2CU32L
40A DC1CU40L 40A DC2CU40L
50A DC1CU50L 50A DC2CU50L
60A DC1CU60L 60A DC2CU60L
63A DC1CU6B3L 63A DC2CU63L

Standard Pack: 12 Standard Pack: 6

Weight: 1.7kg (3.74 Ib.) Weight: 1.7kg (3.74 Ib.)

D-Trip Rated Type/ Rated Type/
Current Cat. No. Current Cat. No.
0.2A DC1DUO02L 0.2A DC2Du02L
0.5A DC1DUO05L 0.5A DC2DU05L
1.0A DC1DU1L 1.0A DC2DU1L
1.6A DC1DU1.6L 1.6A DC2DU1.6L
2.0A DC1DuU2L 2.0A DC2Dbu2L
3.0A DC1DU3L 3.0A DC2DU3L
4.0A DC1DU4L 4.0A DC2Du4L
5.0A DC1DU5L 5.0A DC2DU5L
6.0A DC1DU6L 6.0A DC2DU6L
8.0A DC1DU8L 8.0A DC2DU8L
10A DC1DU10L 10A DC2DuU10L
12A DC1DU12L 12A DC2DuU12L
13A DC1DU13L 13A DC2DU13L

One Pole 15A DC1DU15L Two Pole 15A DC2DU15L
16A DC1DU16L 16A DC2DbuU16L
20A DC1DU20L 20A DC2DU20L
25A DC1DU25L 25A DC2DuU25L
30A DC1DU30L 30A DC2DU30L
32A DC1DU32L 32A DC2DuU32L
40A DC1DU40L 40A DC2DuU40L
50A DC1DU50L 50A DC2DU50L
60A DC1DU60L 60A DC2DU60L
63A DC1DU63L 63A DC2DuU63L

Standard Pack: 12 Standard Pack: 6
Weight: 1.7kg (3.74 Ib.) Weight: 1.7kg (3.74 b.)

For ring tongue terminal version, replace “U” with “R” in part number. For example 1CR20L instead of 1CU20L.

-]
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Temperature and Power Loss Specifications
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Accessories
L-Series

Circuit Breakers — Accessories can be factory or field mounted on L-Series miniature molded case circuit
breakers for enhanced control and monitoring capabilities. Field mounting kits include all
necessary parts and instructions. Accessories can be gang mounted on a single controller
(the Auxiliary Switch in the outside position). The mounting arrangement links the internal
latch-pins for the tripping mechanisms, ensuring simultaneous trips. Handles are linked to

LISTED simplify manual resetting.
E305318
Neutral
Pole (63A/240VAC; 32A/480Y/277VAC)
Description Type/ Cable Torque

Cat. No. Min Max
Neutral ALTN2L 25mm? 2.5mm? 2Nm 1.5Nm
3 AWG 12 AWG 17.5 Ib-in 12 Ib-in

Standard Pack: 10
Weight: 1.2kg (2.64 Ib.)

Shunt Trip and

Undervoltage Trip
Description Shunt Trip Operational Rated Undervoltage Trip*
Type/Cat. No. Voltage Coil Current Type/Cat. No.
AC Coil:
12V AC FA12ACL 8.4-13.2V 6A UV12ACL
24V AC FA24ACL 16.8 - 26.4V 2.8A UV24ACL
48V AC FA48ACL 33.6 - 52.8V 0.8A UV48ACL
60V AC FABOACL 42 - 66V ~0.7A UVB0ACL
Shunt Trip 110V AC FA110ACL 77 - 121V 0.5A UV110ACL
120V AC FA120ACL 84 - 132V ~0.5A UV120ACL
230V AC FA230ACL 161 - 253V 0.6A UV230ACL
277V AC FA277ACL 194 - 305V ~0.5A UVv277ACL
400V AC FA400ACL 280 - 440V 0.5A UV400ACL
DC Coil:
12V DC FA12DCL 8.4-13.2V ~6A Uv12DCL
24V DC FA24DCL 16.8 - 26.4V 3A Uv24DCL
48V DC FA48DCL 33.6 - 52.8V 2A UVv48DCL
110V DC FA110DCL 77 - 121V 0.6A UV110DCL

Undervoltage Trip
* Reset-Hold Voltage = 0.85 x Vg; Drop-Out Voltage = 0.2 x Vg

Standard Pack: 10 Terminal Size - min/max 2.5 mm? (12 AWG) / 25mm? (3 AWG)
Weight: 1.1kg (2.43 Ib.) e e e e e 1.5 Nm (12 1b. in.) /2 Nm (17.5 Ib. in.)
Auxiliary
Contact (6A/120VAC; 3A/240VAC)
Description Torque
Max
1xCO H1COL
2% CO H2COL 2.5mm? 0.5mm? O.5Nrn O.SSNm
12 AWG 20 AWG 4 |b-in 3 Ib-in
1xCO, 1 Signal HSTCOL
& Test Button
Standard Pack: 15
Weight: 0.5kg (1.32 Ib.)
Lock-out Adapter Front Mounting Kit with hardware
Description Type/ Description  Type/ Weight
Cat. No. Cat. No.
Yellow EASS2L 1 Pole FMA1PL  40g (1.41 oz.)
2 Pole FMA2PL 459 (1.59 oz.)
3 Pole FMA3PL 509 (1.76 0z.)

Standard Pack: 10
Weight: 50g (1.76 oz.) Standard Pack: 1
r_______________________________________________________________________________________________________]
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Altech UL489
Bushar System
W
(€

The Altech Busbar System is an
innovative way to jumper up to 57
poles of Miniature Molded Case
Circuit Breakers (MMCCB).

The advantages of this busbar
system are:

+ 30% Installation time savings
+ Panel space savings

* Reduced maintenance

* High electrical ratings

Universal UL489 Bushar
fits most UL489 Miniature Circuit

Breakers in the market!

Please contact Altech for details and further information.

UL489 Busbar System

+ Every pin configuration is possible by combination of existing 6, 12 and 18 pin busbars.
+ Power Feeding:
Power Feed Lug (115A), Direct Power Feed (115A)
+ UL listed for Altech’s L-Series of Miniature Circuit Breakers
+ UL listed for use with most popular UL489 Miniature Circuit Breakers in the market.

Technical Specifications Busbars UL489

Material of Busbar Copper

Material of Insulation (Housing) Polyamid

Electrical Ratings 115A/480VAC

Short Circuit Withstand Rating 10kA

Applying Standards UL489, VDEO0660 Part 100,

IEC60749, DIN EN60947-1
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Power Feed Methods

End Feed Method

P35ULT*

With the P35ULT Power Feed Lug as a Start/End Feeding Device a maximum input current of 115A per
Phase can be achieved.

P50ULB*

With the P50ULB Modular Direct Power Feed as a Start/End Feeding Device a maximum input current of
115A per Phase can be achieved.

* For complete specifications and description of Feeding Devices see page 63.
_______________________________________________________________________________________________________________________|
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1 PHASE BUSBAR

16mm? for 115A

UL489 recognized
E305318

€

Type/ No. of Length
Cat. No. Pins [mm]
1P16UL3/6 6 99

UL489 recognized
E305318

€

Type/ No. of Length
Cat. No. Pins [mm]
1P16UL3/12 12 204.6

UL489 recognized
E305318

€

Type/ No. of Length
Cat. No. Pins [mm]
1P16UL3/18 18 310.2

ACCESSORIES

Type/Cat. No: P35ULT P50ULB BRUL (3 per strip)
Description: Power Feed Lug Modular Direct Power Feed Insulation Cap
L _______________________________________________________________________________________________________________________________|]
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2 PHASE BUSBAR

16mm? for 115A

UL489 recognized
E305318

(€

Type/ No. of Length
Cat. No. Pins [mm]
2P16UL3/6 6 99

UL489 recognized
E305318

€

Type/ No. of Length
Cat. No. Pins [mm]
2P16UL3/12 12 204.6

UL489 recognized
E305318

€

Type/ No. of Length
Cat. No. Pins [mm]
2P16UL3/18 18 310.2

ACCESSORIES

Type/Cat. No: P35ULT P50ULB BRUL (3 per strip)

Description: Power Feed Lug Modular Direct Power Feed Insulation Cap
L_______________________________________________________________________________________________________________________________|]
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3 PHASE BUSBAR

16mm? for 115A

UL489 listed
305318

Type/ No. of Length
Cat. No. Pins [mm]
3P16UL3/6 6 99
UL489 listed
£305318
Type/ No. of Length
Cat. No. Pins [mm]
3P16UL3/12 12 204.6
UL489 listed
£305318
Type/ No. of Length
Cat. No. Pins [mm]
3P16UL3/18 18 310.2
Type/Cat. No: P35ULT P50ULB BRUL (3 per strip)
Description: Power Feed Lug Modular Direct Power Feed Insulation Cap
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Power Feed Devices

Power Feed Lug Modular Direct Power Feed
Easy connection of power supply
wires to the busbar/MCB. Power
Feed Devices ensure permanent
connection. UL489 lsed UL489 lsted
£305318 £305318
€ €
Type/Cat. No. P35ULT P50ULB
Electrical Ratings 115A/480V AC 115A/480V AC
Conductors 75 C° 75 C°

Terminal Site Acceptability
Required Torque

Material of Lug

Insulation Material
For use with

Assembly Instructions

Miscellaneous Accessories

Type/Cat. No:
Description:

14-2AWG(1.53mm?)
4Nm (35.4 Ib. in.)

Brass

Polyamid
UL489 1-3 phase Busbar

Insulation Caps

BRUL (3 per strip)
Insulation Cap

14-1AWG(1.5-50mm?)
3.5Nm/31 Ib. in. (14-6AWG)
4Nm/35.4 Ib. in. (4-1AWG)
Brass
Polyamid
UL489 1-3 phase Busbar
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Configuration and Assembly of UL489 Busbars

UL489 Busbars are available in 3 different Pin Configurations per Phase, (6, 12 and 18 Pins).

The UL489 busbar cannot be cut, since the creepage and clearance distance requirements from UL are too
stringent. Therefore, to obtain the desired No. of Pins, Busbar-Pins can be overlapped as explained below:
1) Busbars are overlapped backwards to each other. Both Pins of each Busbar fit together
in the terminals of the Minature Circuit Breaker.
2 The Number of overlapping Pins of 2 Busbar must be a multiplier of the Number of
Phases to keep existing Phase sequence. (Can be overlapped by more than the number
of phases).
3) Any available combination of the 3 different Pin configurations is possible.
4) In most cases there is more than 1 combination possible.
5) For more possible configurations see Busbar Selection Table on page 21.

Configuration Examples*

1 Phase

2 Phase

3 Phase

*For Questions, other configurations and detailed information please contact Altech Corp.
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Busbar Selection Table

No. of

Necessary

Pins Busbars

1 Phase System

20

21

22

23

24

25

26

1x 1P16UL3/6

2x 1P16UL3/6

2x 1P16UL3/6

2x 1P16UL3/6

2x 1P16UL3/6

2x 1P16UL3/6

1x 1P16UL3/12

3x 1P16UL3/6

2x 1P16UL3/12

3x 1P16UL3/6

1x 1P16UL3/6 + 1x 1P16UL3/12
2x 1P16UL3/12

3x 1P16UL3/6

1x 1P16UL3/6 + 1x 1P16UL3/12
2x 1P16UL3/12

3x 1P16UL3/6

1x 1P16UL3/6 + 1x 1P16UL3/12
2x 1P16UL3/12

3x 1P16UL3/6

1x 1P16UL3/6 + 1x 1P16UL3/12
2x 1P16UL3/12

1x 1P16UL3/6 + 1x 1P16UL3/12
1x 1P16UL3/18

2x 1P16UL3/12

2x 1P16UL3/6 + 1x 1P16UL3/12
1x 1P16UL3/6 + 2x 1P16UL3/12
2x 1P16UL3/12

2x 1P16UL3/18

2x 1P16UL3/6 + 1x TP16UL3/12
1x 1P16UL3/6 + 2x 1P16UL3/12
1x 1P16UL3/6 + 1x 1P16UL3/18
1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/12

2x 1P16UL3/18

1x 1P16UL3/6 + 2x 1P16UL3/12
2x 1P16UL3/6 + 1x 1P16UL3/12
1x 1P16UL3/6 + 1x 1P16UL3/18
1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/12

2x 1P16UL3/18

2x 1P16UL3/6 + 1x TP16UL3/12
1x 1P16UL3/6 + 2x 1P16UL3/12
1x 1P16UL3/6 + 1x 1P16UL3/18
1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/12

2x 1P16UL3/18

2x 1P16UL3/6 + 1x 1P16UL3/12
1x 1P16UL3/6 + 2x 1P16UL3/12
1x 1P16UL3/6 + 1x 1P16UL3/18
1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/12

2x 1P16UL3/18

1x 1P16UL3/6 + 1x 1P16UL3/18
1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/12

2x 1P16UL3/18

1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/6 + 1x 1P16UL3/18
3x 1P16UL3/12

2x 1P16UL3/12

2x 1P16UL3/18

1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/6 + 1x 1P16UL3/18
3x 1P16UL3/12

2x 1P16UL3/18

1x 1P16UL3/12 + 1x 1P16UL3/18
2x 1P16UL3/6 + 1x 1P16UL3/18
3x 1P16UL3/12

No. of Necessary
Pins Busbars
27 2x 1P16UL3/18

28

29

30

31

32

33

34

35

36

37

38

39

40

I

)

1x 1P16UL3/12 + 1x TP16UL3/18

2x 1P16UL3/6 + 1x TP16UL3/18

3x 1P16UL3/12

2x 1P16UL3/18

1x TP16UL3/12 + 1x 1P16UL3/18

2x 1P16UL3/6 + 1x TP16UL3/18

3x 1P16UL3/12

2x 1P16UL3/18

1x 1P16UL3/12 + 1x TP16UL3/18

3x 1P16UL3/12

2x 1P16UL3/18

3x 1P16UL3/12

1x 1P16UL3/6 + 1x 1P16UL3/12
+ 1x 1P16UL3/18

2x TP16UL3/12 + 1x 1P16UL3/18

1x 1P16UL3/12 + 2x 1P16UL3/18

2x 1P16UL3/18

3x 1P16UL3/12

1x 1P16UL3/6 + 1x 1P16UL3/12
+ 1x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

2x 1P16UL3/18

3x 1P16UL3/12

1x 1P16UL3/6 + 1x 1P16UL3/12
+1x 1P16UL3/18

2x TP16UL3/12 + 1x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

2x 1P16UL3/18

3x 1P16UL3/12

1x 1P16UL3/6 + 1x 1P16UL3/12
+ 1x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

1x 1P16UL3/12 + 2x 1P16UL3/18

2x 1P16UL3/18

3x 1P16UL3/12

1x 1P16UL3/6 + 1x 1P16UL3/12
+ 1x 1P16UL3/18

2x TP16UL3/12 + 1x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

2x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

1x TP16UL3/12 + 2x 1P16UL3/18

1x 1P16UL3/6 + 2x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

3x 1P16UL3/18

1x 1P16UL3/12 + 2x 1P16UL3/18

1x 1P16UL3/6 + 2x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

3x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

1x 1P16UL3/6 + 2x 1P16UL3/18

2x TP16UL3/12 + 1x 1P16UL3/18

3x 1P16UL3/18

1x TP16UL3/12 + 2x 1P16UL3/18

1x 1P16UL3/6 + 2x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

3x 1P16UL3/18

1x 1P16UL3/12 + 2x 1P16UL3/18

1x TP16UL3/6 + 2x 1P16UL3/18

2x 1P16UL3/12 + 1x 1P16UL3/18

1x TP16UL3/12 + 2x 1P16UL3/18

3x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

3x 1P16UL3/18

1x 1P16UL3/12 + 2x TP16UL3/18

3x 1P16UL3/18

No. of Necessary
Pins Busbars
43 1x 1P16UL3/12 + 2x TP16UL3/18

44

45

46

47
48
49
50
51
52

3x 1P16UL3/18
1x 1P16UL3/12 + 2x 1P16UL3/18
3x 1P16UL3/18
1x 1P16UL3/12 + 2x 1P16UL3/18
3x 1P16UL3/18
1x 1P16UL3/12 + 2x 1P16UL3/18
3x 1P16UL3/18
3x 1P16UL3/18
3x 1P16UL3/18
3x 1P16UL3/18
3x 1P16UL3/18
3x 1P16UL3/18
3x 1P16UL3/18

2 Phase System

20

22

2

26

28

30

32

34

36

1x 2P16UL3/6

2x 2P16UL3/6

2x 2P16UL3/6

3x 2P16UL3/6

1x 2P16UL3/12

3x 2P16UL3/6

2x 2P16UL3/12

1x 2P16UL3/6 + 1x 2P16UL3/12

2x 2P16UL3/12

1x 2P16UL3/6 + 1x 2P16UL3/12

1x 2P16UL3/18

2x 2P16UL3/12

2x 2P16UL3/6 + 1x 2P16UL3/12

2x 2P16UL3/6 + 1x 2P16UL3/12

1x 2P16UL3/6 + 1x 2P16UL3/18

2x 2P16UL3/12

2x 2P16UL3/18

1x 2P16UL3/12 + 1x 2P16UL3/18

2x 2P16UL3/12

2x 2P16UL3/18

1x 2P16UL3/6 + 1x 2P16UL3/18

1x 2P16UL3/12 + 1x 2P16UL3/18

2x 2P16UL3/6 + 1x 2P16UL3/18

1x 2P16UL3/6 + 2x 2P16UL3/12

3x 2P16UL3/12

2x 2P16UL3/18

1x 2P16UL3/12 + 1x 2P16UL3/18

2x 2P16UL3/6 + 1x 2P16UL3/18

1x 2P16UL3/6 + 2x 2P16UL3/12

3x 2P16UL3/12

2x 2P16UL3/18

1x 2P16UL3/12 + 1x 2P16UL3/18

3x 2P16UL3/12

2x 2P16UL3/18

1x 2P16UL3/12 + 1x 2P16UL3/18

1x 2P16UL3/6 + 1x 2P16UL3/12
+ 1x 2P16UL3/18

3x 2P16UL3/12

2x 2P16UL3/12 + 1x 2P16UL3/18

2x 2P16UL3/18

1x 2P16UL3/6 + 1x 2P16UL3/12
+ 1x 2P16UL3/18

3x 2P16UL3/12

2x 2P16UL3/12 + 1x 2P16UL3/18

2x 2P16UL3/18

1x 2P16UL3/6 + 1x 2P16UL3/12
+1x 2P16UL3/18

2x 2P16UL3/12 + 1x 2P16UL3/18

2x 2P16UL3/18

1x 2P16UL3/6 + 2x 2P16UL3/18

3x 2P16UL3/18

2x 2P16UL3/12 + 1x 2P16UL3/18

1x 2P16UL3/12 + 2x 2P16UL3/18

No. of Necessary
Pins Busbars
38 1x 2P16UL3/6 + 2x 2P16UL3/18

40

i)

44

46

48
50

3x 2P16UL3/18
2x 2P16UL3/12 + 1x 2P16UL3/18
1x 2P16UL3/12 + 2x 2P16UL3/18
3x 2P16UL3/18
1x 2P16UL3/12 + 2x 2P16UL3/18
3x 2P16UL3/18
1x 2P16UL3/12 + 2x 2P16UL3/18
3x 2P16UL3/18
1x 2P16UL3/12 + 2x 2P16UL3/18
3x 2P16UL3/18
3x 2P16UL3/18
3x 2P16UL3/18

3 Phase System

9
12

15

18

21

%

27

30

33

36

39

42

45
18

2x 3P16UL3/6
1x 3P16UL3/12
3x 3P16UL3/6
1x 3P16UL3/6 + 1x 3P16UL3/12
2x 3P16UL3/12
1x 3P16UL3/18
1x 3P16UL3/12 + 2x 3P16UL3/6
2x 3P16UL3/12
2x 3P16UL3/12
1x 3P16UL3/6 + 1x 3P16UL3/18
1x 3P16UL3/12 + 1x 3P16UL3/18
2x 3P16UL3/18
1x 3P16UL3/12 + 1x 3P16UL3/18
2x 3P16UL3/6 + 1x 3P16UL3/18
1x 3P16UL3/6 + 2x 3P16UL3/12
3x 3P16UL3/12
2x 3P16UL3/18
1x 3P16UL3/12 + 1x 3P16UL3/18
2x 3P16UL3/18
3x 3P16UL3/12
2x 3P16UL3/18
2x 3P16UL3/12 + 1x 3P16UL3/18
3x 3P16UL3/12
1x 3P16UL3/6 + 1x 3P16UL3/12
+ 1x 3P16UL3/18
2x 3P16UL3/18
2x 3P16UL3/12 + 1x 3P16UL3/18
1x 3P16UL3/6 + 2x 3P16UL3/18
2x 3P16UL3/12 + 1x 3P16UL3/18
1x 3P16UL3/12 + 2x 3P16UL3/18
3x 3P16UL3/18
1x 3P16UL3/12 + 2x 3P16UL3/18
3x 3P16UL3/18
1x 3P16UL3/12 + 2x 3P16UL3/18
3x 3P16UL3/18
3x 3P16UL3/18
3x 3P16UL3/18

Note: For detailed information and
examples see page 20.
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TD /TS Series
Molded Case
Circuit Breakers
UL489 Listed

* 4 Frame Sizes

+ Compact Design

+ Thermal Magnetic
+ 240, 480, 600VAC
+ 3 Poles

+ Up to 100kA Short Circuit Interrupting Capacity

« Circuit Breakers are supplied with line and load terminals
+ HACR rated

+ CE version (without UL approval) available upon request

LISTED
E231289

Current Rating Wire Ratings Calibration Temperature
TD125 15-125A / 600V AC 60°/ 75°C Cu only
TS250 150-250A / 600V AC 60°/ 75°C Cu only 40°C (104°F)
TS400 300-400A / 600V AC 75°C Cu only
TS800 500-800A / 600V AC 75°C Cu only
TD125 TS250 TS400 TS800

NU HU NU HU NU HU NU HU
240v 50 100 50 100 50 100 50 100
480V 35 65 35 65 35 65 35 65
600v 10 14 10 18 14 20 18 25

66

Frame Types Wire Range Tightening Torque
Conductor Number of [Ib.in.]
Cross-section Conductors
TD125 (15 - 125A) 14 - 8 AWG 1 60
6 - 1/0 AWG 1 90
TS250 (150 - 250A) 1 AWG 1 150
1/0 - 2/0 AWG 1 180
3/0 - 4/0 AWG 1 250
300 - 400 kemil 1 325
TS400 (300 - 400A) 250 - 400 kemil 1 325
500 kemil 1 375
3/0 AWG 2 250
TS800 (500 - 600A) 250 - 500 kemil up to 2 375
TS800 (700 - 800A) 300 - 500 kemil up to 2 500
300 - 400 kemil up to 3 500

Adjustable-Magnetic

FTU Fixed-Thermal Rated current
Fixed-Magnetic See trip curve pages 76-77

FMU Adjustable-Thermal 0.8 - 1 x current adjustable
Fixed-Magnetic See trip curve pages 76-77

ATU Adjustable-Thermal 0.8 - 1 x current adjustable

5 - 10 x current adjustable
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Dimensions

Frame types Basic Dimensions W x H x D [inch/mm]
TD125 3.54 x 6.46 x 3.39/90 x 164 x 86
TS250 4.13 x 7.01 x 3.39/105 x 178 x 86
TS400 5.51 x 11.5 x 4.33/140 x 292 x 110
TS800 8.27 x 16.85 x 5.31/210 x 428 x 135
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TD /TS Series
Circuit Breakers

Normal Interrupting
Capacity (NU)

Circuit Breakers are supplied with line and load terminals

Interrupting Capacity
TD125 TS250  TS400  TS800

240V 50 50 50 50
480V 35 35 35 35
600V 10 10 14 18
FTU -m ed A FMU*
i -
F.|xed-therma!, 15A S-TD125NU-FTU-LL-15 Ad|ustal?le-
leed-magnetlc 20A S-TD125NU-FTU-LL-20 thermal, Fixed-
30A S-TD125NU-FTU-LL-30 magnetic
40A S-TD125NU-FTU-LL-40
50A S-TD125NU-FTU-LL-50
60A S-TD125NU-FTU-LL-60
80A S-TD125NU-FTU-LL-80
100A S-TD125NU-FTU-LL-100
125A S-TD125NU-FTU-LL-125
150A S-TS250NU-FTU-LL-150
160A S-TS250NU-FTU-LL-160
175A S-TS250NU-FTU-LL-175
200A S-TS250NU-FTU-LL-200
225A S-TS250NU-FTU-LL-225
250A S-TS250NU-FTU-LL-250
300A S-TS400NU-FTU-LL-300
350A S-TS400NU-FTU-LL-350
400A S-TS400NU-FTU-LL-400
500A S-TS800NU-FTU-LL-500
600A S-TS800NU-FTU-LL-600
700A S-TS800NU-FTU-LL-700
800A S-TS800NU-FTU-LL-800

Standard Pack: 1
Weight:

*
TD125: 2.65 Ib. TS400: 12,57 Ib. ATU
TS250: 4.19 Ib. TS800: 29.98 Ib. Adjustable-
thermal,
Adjustable-
magnetic

Accessories (see pages 70-72)
Dimensions (see pages 73-75)
Trip Curves (see pages 76-77)

* Not a stock item, please consult Altech for availability.

Application Examples:

Power distribution, power generation,
motors, etc. Relatively short thermal trip
delay and medium magnetic trip point.

LISTED
E231289

Current Cat. No.

40A S-TD125NU-FMU-LL-40
50A S-TD125NU-FMU-LL-50
60A S-TD125NU-FMU-LL-60
80A S-TD125NU-FMU-LL-80
100A S-TD125NU-FMU-LL-100
125A S-TD125NU-FMU-LL-125
160A S-TS250NU-FMU-LL-160
200A S-TS250NU-FMU-LL-200
250A S-TS250NU-FMU-LL-250
300A S-TS400NU-FMU-LL-300
400A S-TS400NU-FMU-LL-400
500A S-TS800NU-FMU-LL-500
600A S-TS800NU-FMU-LL-600
800A S-TS800NU-FMU-LL-800
Standard Pack: 1
Weight:
TD125: 2.65 Ib. TS400: 12.57 Ib.
TS250: 4.19 Ib. TS800: 29.98 Ib.
Rated Type/
Current Cat. No.
160A S-TS250NU-ATU-LL-160
200A S-TS250NU-ATU-LL-200
250A S-TS250NU-ATU-LL-250
300A S-TS400NU-ATU-LL-300
400A S-TS400NU-ATU-LL-400
500A S-TS800NU-ATU-LL-500
600A S-TS800NU-ATU-LL-600
800A S-TS800NU-ATU-LL-800
Standard Pack: 1
Weight:
TD125: 2.65 Ib. TS400: 12.57 Ib.
TS250: 4.19 Ib. TS800: 29.98 Ib.
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TD /TS Series

Circuit Breakers

High Interrupting
Capacity (HU)

Circuit Breakers are supplied with line and load terminals

Interrupting Capacity

Application Examples:

TD125 TS250 TS400 TS800 Power distribution, power generation,
motors, etc. Relatively short thermal trip
240V 100 100 100 100 delay and medium magnetic trip point.
480V 65 65 65 65
600V 14 18 20 25
LISTED
E231289

FTU

Fixed-thermal,
Fixed-magnetic

Adjustable-thermal,

15A

20A S-TD125HU-FTU-LL-20 50A S-TD125HU-FMU-LL-50
30A S-TD125HU-FTU-LL-30 60A S-TD125HU-FMU-LL-60
40A S-TD125HU-FTU-LL-40 80A S-TD125HU-FMU-LL-80
50A S-TD125HU-FTU-LL-50 100A S-TD125HU-FMU-LL-100
60A S-TD125HU-FTU-LL-60 125A S-TD125HU-FMU-LL-125
80A S-TD125HU-FTU-LL-80 160A S-TS250HU-FMU-LL-160
100A S-TD125HU-FTU-LL-100 200A S-TS250HU-FMU-LL-200
125A S-TD125HU-FTU-LL-125 250A S-TS250HU-FMU-LL-250
150A S-TS250HU-FTU-LL-150 300A S-TS400HU-FMU-LL-300
160A S-TS250HU-FTU-LL-160 400A S-TS400HU-FMU-LL-400
175A S-TS250HU-FTU-LL-175 500A S-TS800HU-FMU-LL-500
200A S-TS250HU-FTU-LL-200 600A S-TS800HU-FMU-LL-600
225A S-TS250HU-FTU-LL-225 800A S-TS800HU-FMU-LL-800
250A S-TS250HU-FTU-LL-250 Standard Pack: 1
300A S-TS400HU-FTU-LL-300 Weight: :
2232 2$2288:3E13::::Zgg TD125: 2.65 Ib. TS400: 12.57 Ib.
500A S-TS800HU-FTU-LL-500 TS250:4.19 Ib. TS800: 29.98 Ib.
600A S-TS800HU-FTU-LL-600
700A S-TS800HU-FTU-LL-700
800A S-TS800HU-FTU-LL-800
Standard Pack: 1
Weight:
TD125: 2,65 I, TS400: 12.57 b ATU* | Rated = Type/ |
Adivstable-
thermal, 200A S-TS250HU-ATU-LL-200
Adjustable- 250A S-TS250HU-ATU-LL-250
magnetic 300A S-TS400HU-ATU-LL-300
400A S-TS400HU-ATU-LL-400
500A S-TS800HU-ATU-LL-500
600A S-TS800HU-ATU-LL-600
800A S-TS800HU-ATU-LL-800

S-TD125HU-FTU-LL-15

Accessories (see pages 70-72)
Dimensions (see pages 73-75)

FMU*

Fixed-magnetic

Rated

Current
40A

Standard Pack: 1

Type/
Cat. No.
S-TD125HU-FMU-LL-40

Trip Curves (see pages 76-77) Weight:
TD125: 2.65 Ib. TS400: 12.57 Ib.
TS250: 4.19 Ib. TS800: 29.98 Ib.

* Not a stock item, please consult Altech for availability.
-]
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Auxiliary Switch (S-AX), Alarm Switch (S-AL)
+ Can be installed in all frame types

Installation - see page 71

Installation - see page 71

Shunt Release, S-SHT

+ Can be installed in all frame types
+ Range of operational voltage: 0.7 - 1.1 x Vn
+ Frequency (only AC): 45Hz - 65Hz

Installation - see page 71

_____________________________________________________________________________________________________________________|
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Undervoltage Release, S-UVT

+ Can be installed in all frame types

* Reset-Hold Voltage = 0.85 x Vn

* Drop-Out Voltage = 0.35 - 0.7 x Vn
* Frequency (only AC): 45Hz - 65Hz

_______________________________________________________________________________________________________________________|
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Extended Rotary Handle Kits*
Shaft length: 12”7, (16”, 24”, upon request)

Frame Type Cat. No. Cat. No.
NEMA 1, 3R, 12 NEMA 4X
TD125 S-EHU1-12 S-EHU1-12/NEMA 4X
TS250 S-EHU2-12 S-EHU2-12/NEMA 4X
TS400 S-EHUS-12 S-EHUSB-12/NEMA 4X
TS800 S-EHU4-12 S-EHU4-12/NEMA 4X

Dimensions (see page 75)

Flange Handle Kits*

Frame Type Cable** Cat. No.

Length NEMA 1, 3R, 12
TD125 36” S-FH1-36
TS250 48" S-FH2-48 Flange handle
TS400 60” S-FH3-60 (Cable operating handle)
TS800 727 S-FH4-72

For use with only right handed

* Kits include all necessary hardware to mount to MCCB flange type enclosures.

** Longer cable available upon request.

Fixed Locking Device Mechanical Interlocking Device
Cat. No. Cat. No.

MCCB Function Padlockable Device MCCB Interlocking Device
TD125 OFF or ON position S-PHL1 TD125 S-MIT13
TS250 OFF or ON position S-PHL2 TS250 S-MIT23
TS400 OFF or ON position S-PHL3 TS400 S-MIT33
TS800 OFF or ON position S-PHL4 TS800 S-MIT43

Padlocks are not supplied. Padlocks are not supplied.

0.2~0.3inch
{5~8mm)

0

1.2inch
{30mm)

Padlock dimensions

Removable Locking Device

Cat. No.
MCCB Function Padlockable device
TD125 OFF position S-PLA
TS250 OFF position S-PL2
TS400 OFF position S-PL3
TS800 OFF position S-PL4

Padlocks are not supplied.

_____________________________________________________________________________________________________________________|
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TD /TS Series
Circuit Breakers
Dimensions

Dimensions shown in inches (mm)
-]
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TD /TS Series
Circuit Breakers
Dimensions

Dimensions shown in inches (mm)
]
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Overall Dimensions - Extended Rotary Handles

TD125

TS250

TS400

TS800

-]
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TD /TS Series
Circuit Breakers
Trip Curves

]
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TD /TS Series
Circuit Breakers
Trip Curves
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FI Earth Leakage
Circuit Breakers

FI compact Earth Leakage Circuit
Breakers detect and interrupt
earth (ground) faults. They are
VDE approved for the European
system of protecting people,

animals, equipment and property C € C E
from dangerous line-to-ground
and shock hazard currents. Fl 2 FI 42
US applications include ground-
fault protection of equipment Maximum
(GFPE) using the 10mA and Rated Fault Fault
30mA fault current ratings, espe- Line Trip Trip
cially when high distributed ca- Current Current Type Cat. No. Current Type Cat. No.
pacitance or other leakages o
cause excessive nuisance trips at 16A 10mA FI21.01 15921 <&
lower fault currents. Applications (55 30mA FI2203 15922 <  30mA FI4203 15926 <o
for the 300mA rating are equip- 25p 300mA FI22.30 15.924 &  300mA FI4230 15.929 &
ment protection and fire preven-
tion, limiting the energy of a fault  40A 30mA FI23.03 15923 <=  30mA FI43.03 15927 &5
to less than the minimum ignition  40A 300mA F123.30 15.925 &% 300mA F143.30 15930 &
energy for many materials.
63A 30mA Fl 4403 15928 &=
Type Designation 63A 300mA FI4430 15931 &
@ (b () Earth Leakage Circuit Breaker Earth Leakage Circuit Breaker
(a) = 2-2 pole; 4-4 pole with Auxiliary Contactsb with Auxiliary Contactsb
(b) = 1-16A; 2-25A; 3-40A; 4-63A 25A 30mA Fl 22.03Y 15.932 30mA Fl 42.03Y 15.933
(c) =01 -10mA 40A 30mA F1 23.03Y 15.934 &= 30mA FI 43.03Y 15.935
= 30 - 300mA
Voltage Rating (maximum) 240VAC, 50/60Hz 415VAC, 50/60Hz (400Hz available on request)
(VDE: 125/220VAC, 50Hz) (VDE: 220/380VAC, 50Hz)
Short Circuit Capacity Up to rated current (RC) 40A = 1.5kA, RC 63A = 2kA. 10kA in combination with series fuse of
European Operation Class glL/gG: RC 16A = 63A fuse, RC 25/40A = 80A fuse, RC 63A = 100A fuse.
Fault Trip Current Calibration Fl trips are calibrated at less than fault trip current for ensured safety (Typical trip range between
66.6-83.3% fault trip current, e.g., typical trip at 20-25mA for fault RC of 30mA)
Typical Life Fully functional after 4,000 operations to DIN/VDE 0664 (CEE27) and 16000 additional fault current trips.
Standard Pack and Weight 1/290g (0.64 Ib.); 1/450g (1.0 Ib.)
1/390g (0.86 Ib.) with auxiliary contact 1/550g (1.21 Ib.) with auxiliary contact
Terminal Size Acceptability 16-6 AWG 14-3 AWG
Equivalent Circuit
a For 2-Phase applications, terminal 5 ¢
and 6 (next to Neutral terminals) must
be connected to one phase for the test
circuit to be operable.
b Provided with mounted Auxiliary
Switch, one N.O., one N.C. isolated
feedthrough contact (Form X double
make and Y double break), which adds
9mm (.35 in.) to the width dimension.
HFI11 - Auxiliary Switch
¢ For voltage systems without a neutral
conductor. Please use jumper from “1” Contact Wire
or “3” to top “N” terminal. This will g .
assure proper functioning of the “test” e Size Type Cat. No.
eireutt 6A/230V AC 4mm2 (12 AWG) HFI11 15.991
Note: If the power system has a 1A/ 220V DC or pulsed
marked conductor, it must connect Std. Pk.: 1
through the Fl and not be grounded at Unit Weight: 45 grams (0.12 Ib.)
any point downstream. Width: 9mm (.354in.)



FlI 2 Fl 4 FI2 and Fl 4

Temperature Range Environmental Information marked with “Snowflake” approval for -25°C to 40°C (-13°F to 104°F)
ambient temperature. (Temperature effect on RC: for every 10°C temperature rise above 40°C
decrease RC by 7%.)

Fluctuating Climate Conditions  To maximum 45°C, 95% relative humidity.

Electrical Shock Protection Uninsulated electrically live parts within 30mm of the operating handle are “finger safe” (terminal
screw heads) and uninsulated live parts within 100mm of the operating handle are “back-of-hand safe”
(terminals).

Impact/Shock Protection 15g with impact force half-cycle sinusoidal and 11ms duration, 18 impacts total with 6 on each

principal axis (3 impacts each face). Fl is DIN Rail mounted during the test, and electrically loaded
with 25% of Fault RC. Successful testing required no trip during the test, no damage and no loosened
parts.

Vibration/Seismic Resistance 5g, at frequency of 55Hz to 2,000Hz, applied for 35 + 5 minutes along each of the three principal
axes, plus 5 minutes of application at every established critical resonant frequency. Fl is DIN Rail
mounted during the test, and loaded with 25% Fault RC. To pass, the Fl did not trip at 25% Fault RC,
but did trip between each of the principal axis tests when the fault current was raised to 125% Fault
RC, and there was no damage and no loosened parts. Suitable for machinery and mobile vehicle
applications.

Housing Class Ingress Protection (IP) Class 40; internal working components and live parts (excluding terminals) are
protected against ingress of solid objects greater than 1mm diameter (class 4-), but have no
protection from ingress of water (class-0).

Non-Sinusoidal Fault The Fl is tested and approval stamped for tripping sensitivity to non-sinusoidal fault currents, which
become zero or almost zero within one cycle of the line frequency. Waveforms and allowed trip-
current ranges are as follows:

1. AC Sinusoidal Fault - 0.5-1.0 times Fault RC
2a. Pulsating DC Fault;

Positive and Negative Half-Waves - 0.35-1.4 times Fault RC
2b. Phased Half-Wave, 90° - 0.25-1.4 times Fault RC

Phased Half-Wave, 135° - 0.11-1.4 times Fault RC

3. Pulsating DC on 6mA
DC (continuous) Base - Max. 1.4 times Fault RC + 6mA

Insulation Category At VDE rated voltage, suitable for Class C environments with relatively high dust and moisture levels
and little HVAC control, e.g., industrial, commercial, agricultural; on machine tools, hoists, warehouse
equipment, etc.; in boiler rooms, unheated storage, covered shipping/receiving, open workshops, etc.
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EK Series Enclosures

Standard Features
* Protection Level:
* Technical:

* Enclosure Material:
* Door Material:

* Gasket Material:

* Temperature Range:
* Color:

* Included Accessories:

E208470
E254144

Cat. No. Max # of* Height
CB Poles

542-502 2-3* 130mm (5.12in.)
542-504 4 180mm (7.09in.)
542-508 8 180mm (7.09in.)
542-512 12 180mm (7.09in.)
542-524 24 360mm (14.21in.)
Accessories

IP65 - Nema Type 4x

Smooth Sidewalls

Tinted Transparent Door
Polycarbonate

Polycarbonate

Polyurethane

-35°C to 120°C (-31°F to 248°F)
Light Gray

35mm DIN Rail

2 ea. 9mm (0.35 in.) Filler Strips
Label Strip

Lock enclosure door to prevent
unauthorized access to circuit breakers.

Width

94mm (3.70in.)
110mm (4.33in.)
182mm (7.17in.)
254mm (10.0in.)
254mm (10.0in.)

Depth

80 mm (3.15in.)
110mm (4.33in.)
110mm (4.33in.)
110mm (4.33in.)
110mm (4.33in.)
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Old No. New No. Old No. New No. Old No. New No.

TBUT.6 ..o 1B1.6UM 1EO05UM 1Z40UM
1BU10 ... ....1EQ075UM ...1Z4UM
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Old No. New No. Old No. New No. Old No. New No.

3D30UM
....3D32UM
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Old No. New No.

2B1UM + N63UM
2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
...2B1UM + N63UM

...2B1UM + N63UM

...2B1UM + N63UM

...2B1UM + N63UM

2CNU1.6 ... ...2B1UM + N63UM
2CNU10 .... ...2B1UM + N63UM
2CNU13 ... ...2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
...2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
...2B1UM + N63UM
2B1UM + N63UM

Old No. New No.

2DNU16 ................. 2B1UM + N63UM
2DNU2 .... 2B1UM + N63UM
2DNU2.5 ..... 2B1UM + N63UM
2DNU20 .. 2B1UM + N63UM
2DNU25 .. 2B1UM + N63UM
2DNUS3 .... 2B1UM + N63UM

2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2ENU25................. 2B1UM + N63UM

2ENUZ20... 2B1UM + N63UM
2ENU25... 2B1UM + N63UM
2ENUS..... 2B1UM + N63UM
2ENU3.5.. 2B1UM + N63UM
2ENUS0... 2B1UM + N63UM
2ENU32... 2B1UM + N63UM

2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM
2B1UM + N63UM

Old No. New No.

2ZNUOS..........ccvee 2B1UM + N63UM
2ZNU075. ..2B1UM + N63UM

2ZNU1 ... ..2B1UM + N63UM
2ZNU1.6.. ..2B1UM + N63UM
2ZNU10... ..2B1UM + N63UM
2ZNU12...... ..2B1UM + N63UM
2ZNU125................ 2B1UM + N63UM
2ZNU13...cciis 2B1UM + N63UM
2ZNU15 ..2B1UM + N63UM
2ZNU16 ..2B1UM + N63UM
2ZNU2..... ..2B1UM + N63UM
2ZNU25..... ..2B1UM + N63UM
2ZNU20 ..2B1UM + N63UM
2ZNU25 ..2B1UM + N63UM
2ZNUS..... ..2B1UM + N63UM
2ZNU3.5 ..2B1UM + N63UM
2ZNU30 ..2B1UM + N63UM
2ZNU32 ..2B1UM + N63UM
2ZNUA4..... ..2B1UM + N63UM
2ZNUS........coee 2B1UM + N63UM
2ZNUG.........ccoeeuee 2B1UM + N63UM
2ZNU8 ..2B1UM + N63UM
EASS.......

FA110U

FA12U.....

FA24U.....

FA48U

X

HITU

X

) QT

15.901U ..

15.902U ..

15.903U ..

15.904U ..

15.905U ..

15.906U ..
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15.921 e, 78 1C03UM........coocvrrcrrrnnee 25  1CUBOL........ocovvecicirne. 53  1DUAOL ... 54 1G3UM ..o, 28
15,922, 78 1C05UM..........cccvrvcrrrnnne. 25  1CUBOR.........coverrirrnnes 14 1DUAOR.......ccooviiriirne. 15 1G40UM .....covvicrrine 28
15.923 .. 78 1C075UM......occvricinnns 25 1CUBSL.....coovvveecciins 53 1DUAL ... 54 1GAUM ..o, 28
15924 78 1C1.6UM......oocice. 25 1CUBSR ..o 14 1DUAR.......ce 15 1G50UM .....cocvirninnee 28
15.925 .. 78 1C10UM....covvciciines 25 ACUBL......ccvicicii 53 1DUSOL ... 54 1G5UM .....ccoovviciicie, 28
156.926.....ccciiiiiiciicis 78 1C13UM.....ooviciiciiinee 25 1CUBR ..o 14 1DUSOR......ccociiire 15 1G60UM .....cocvrinee 28
156,927 .o 78 1C15UM.....oovciiciiinee 25  1CUBL...c.oveivrecicicrinee 53 1DUSL ..o 54 1GB3UM ......ccoovviiriiine. 28
15928 78 1C16UM.......ooceiciiinee 25  1CUBR ..o 14 ADUSR..coicce 15 1GOUM ... 28
15929 78 1CIUM....ooiiiicie 25  1DO3UM ......cooovvciiiirnees 26 1DUBOL ........cooovvcriinne 54 1G8UM ..o 28
15,930 78 1C2.5UM.......coovviiciinee 25  1DOSUM ........cccooviiiirnee 26 1DUBOR.........ccoocvririrnne. 15 1P16UL3/12......coccve 60
15.931 78 1C20UM........covvircrirnnne. 25  1DO75UM .......cocvniiirnnee 26 1DUB3L ..o 54 1P16UL3/18.......ccvvee. 60
15,932, 78 1C25UM........coovvrciirnnee 25  1D1.6UM......cooovciirne 26 1DUB3R.......ccovvcrririrnnes 15 1P16UL3/6........cccvrvne 60
15.933 . 78 1C2UM......oooviciiciirne 25  AD1OUM........ccoovvvviirnne 26 1DUBL ......ccvvviciirne. 54  1P18UI/0 oo 36
15934 ..., 78 1C3.5UM......covvriciiinne. 25  AD13UM.....cooviiiiirnnes 26 1DUBR.......cooovvciriirne. 15 1P18UIMT e 36
15,935, 78 1C30UM.....covvciciinnns 25 AD1SUM ... 26 1DUBL ..o, 54 1P18UTM2 oo, 36
15,936 78 1C32UM.....cicicis 25 AD16UM ... 26 1DUBR......coovivciicie 15 1P18UIAS L 36
15.960.....c.ccvvinriniricinn 47 1C3UM.....ooveiciicis 25 ADTUM ... 26 1EO3UM.......cooovvriiine. 27 1P18UIM4 e 36
15.997 s 78 1C40UM........coocvircrirnnne 25 1D2.5UM.....ccoocciiiiiiinne 26 1EOSUM.......cociviiiiiae 27 1P18UI/M5 e 36
18/25CAP3P ..o 43 1CAUM......oviciicine 25  1D20UM ......cocvviciirane 26 1EQ75UM.........ccovriinnnee. 27 1P18UI/6B oo 36
1B1.6UM......oceinees 24 1C50UM.......coovvrrcrrriinees 25  1D25UM ... 26 1E1.6UM......ccoiiciine 27 AP18UIAT e 36
1B1OUM...c.ovicne 24 1C5UM.....oovicciine 25  1D2UM ..o 26 1ETOUM.......cooovviirirne. 27 1P18UI/8 ..o 36
1B13UM...cooiiiicne 24 1C60UM.........ocoovrrcrirnnee 25  1D3.5UM ... 26 1E125UM........ccccvniiirne. 27 1P18UIM9 e 36
1B1SUM...coovinee 24 1C63UM........coocvrrcrirnnee 25  1D30UM........ocoovveiiiirnne 26 1E12UM.....cccooiiiine 27 1P18UT/2 .. 36
1B16UM......coccviiine 24 1C6UM.......ovvvrciine 25  1D32UM.......cccoovviiirnne 26 1E13UM.....coviciine, 27 1P18U1/20 ... 36
IBIUM...occeine 24 1CBUM.....coooercrcricnne 25  1D3UM ... 26 TE15UM.....ooociicrnee 27 1P18U1/21 36
1B2.5UM.....ovicrcine 24 1CUO2L.......ooerverecrreenne 53 1DA0UM ..o 26 1E16UM........cccovvcrirne. 27 1P18U1/22 ... 36
1B20UM......oocoriiicricins 24 1CUOSL......ovevvecrrrcrriienee 53 1DAUM ..o 26 1ETUM.....oiiiciie, 27 1P18U1/23 . 36
1B25UM......oocoiiiciicis 24 1CUO5R.......coevrcrriiinee 14 1DS0UM ... 26 1E2.5UM......coviciiine. 27 1P18U1/24 ... 36
1B2UM....ooiiiicicis 24 1CUTBL...covvicicine 53 1DSUM ... 26 1E20UM........coovvvirirrnne. 27 1P18U1/25 ... 36
1B3.5UM...ciiciis 24 ACUTOL....covericiricirrienes 53 1D6OUM ......ccoovccviiiciinne 26 1E25UM......ccociiiiiirinee 27 1P18U1/26 ..o 36
1B30UM......oociiiiciicis 24 1CUTOR.....oooovcircirrines 14 1DB3UM ... 26 1E2UM......cccociiiiiiie 27 1P18U1/2T ..o 36
1B32UM.....cviiiricines 24 1CU12L...ciciciine 53 1DBUM ..o 26 1E3.5UM....ciiiciiie, 27 1P18U1/28 ........ccovvee. 36
1B3UM.....coiiiiiiicines 24 1CUI2R.....coocriciine 14 1D8UM .....covvviciiiine 26 1E30UM.......cooovvviriirne. 27 1P18U1/29 ... 36
1B40UM......coccviiinee 24 1CU1BL...cccicies 53 1DUOZL .....coooveirine 54 1E32UM.....ccooiiiiies 27 1P18UT/3 36
1BAUM.....cocviiicne 24 1CU13R....cvcrcines 14 1DUOSL ... 54  1E3UM....ccoviiiciies 27 1P18U1/30 ..cvicne 36
1BS0UM......occviviinee 24 1CUTSL....vicine 53 1DUOSR.....cccviciiriine 15 1E40UM.......cocovvviirne. 27 1P18U1/3T e 36
1BSUM....ovcrcrecrcrnne 24 1CUTBR ..o 14 ADUT.EL oo 54  1EAUM.......cooovvirirnnee 27 1P18U1/32 ... 36
1B6OUM........ccviviiine, 24 1CUT6L......covvciciine 53 IDUTOL ..o 54 1ES0UM.......ccovvveriiirnne. 27 1P18U1/33 ... 36
1BB3UM......ooviicicis 24 1CUTBR .....oovvcicriienee 14 1DUTOR.....ooice 15 1ESUM....iciie, 27 1P18U1/34 ..o 36
1BOUM.....oeiicics 24 ACUTL.ciicicrenes 53  1DUT2L ... 54 1EGOUM..........coovvvirne. 27 1P18U1/35 e 36
1BUOSR ... 13 1CUTR oo 14 1DUT2R....ine, 15 1EG3UM......coviiine, 27 1P18U1/36 ... 36
1BUTOR ..o 13 1CU20L......coiiicrinee 53 1DUT3L .o 54  1EGUM......cccoiiiiiiiie 27 1P18U1/3T oo 36
1BUTZ2R ... 13 1CU20R......cooviicirinee 14 1DUT3R....cccie 15 1E8UM.....cciciiiiie 27 1P18U1/38 ... 36
1BUT3R ..o, 13 1C0U25L......ciicrine 53 1DUTSL o 54 1GO3UM ......ooovvcrriiirnnes 28 1P18U1/39 ..o 36
1BUTSR ..o 13 1CU25R.....coovivcirine 14 1DUTSR....covicicie 15 1GO5UM .......coveciiines 28 1P18U/A ..o 36
1BUTBR ... 13 1C0U2L...oiiiciine 53 IDUTBL ..o 54 1GO8UM ........ccvcmnivirnne. 28 1P18U1/40 ... 36
1BUTR ..o 13 1CUZR....cccoice 14 1DUTBR.....ccooviciirne 15 1G1.6UM ... 28 1P18UT/AT .o 36
1BU20R ... 13 1CU3O0L....cooivicirrnes 53 IDUIL oo 54 1G10UM ......cooovvvcriirnnes 28 1P18U1/42 ..., 36
1BU25R ..o 13 1CU30R....cooveerreeriereenes 14 1DUTR...ccce 15 1G125UM ... 28  1P18U1/43 ... 36
1BUZR ..o 13 1CU32L...ooiicccrn 53 1DU20L ..o 54  1G12UM ... 28  1P18U1/44 ... 36
1BU3OR ..o 13 1CUB2R ..o 14 1DU20R.......ccoovirirrnne. 15 1G13UM ... 28 1P18U1/45 ..., 36
1BU3ZR .....ovccne 13 1CUBL..oiccs 53  1DU25L ... 54 1G15UM ....cooovviiie, 28 1P18U1/46 ......coccveee. 36
1BU3R ..o 13 1CUBR ..o 14 1DU25R.......oooviiririne. 15 1G16UM ... 28 1P18U1/AT ... 36
1BU4OR ... 13 1CU4OL....c.covcine 53 1DUZL ... 54 1GTUM ..o 28 1P18U1/48 ..o 36
1BUAR ..o 13 1CU4OR.....ccooiiccrine 14 1DUZR......coiiie 15 1G2.5UM ... 28 1P18U1/49 ... 36
1BUSOR ..o 13 1CUAL...coiicre 53 1DUBOL ...ooveviriiine 54 1G20UM ......cocoevvcrriirirnnes 28 1P18UT/S 36
1BUSR .....covicrics 13 1CU4R ... 14 1DU30R.....cccovvcirciiine 15 1G25UM ..o 28 1P18U1/50 ..o, 36
1BUBOR ... 13 1CUSOL......covicirine 53 1DU32L ..o 54 1G2UM ... 28 1P18U1/5T e 36
1BUB3R ..o 13 1CUSOR.....ccvvvicirrne 14 1DU32R....ccovciiiine 15 1G3.5UM ... 28 1P18U1/52 ... 36
1BUBR ..o 13 1CUSL...oiiicrine 53 IDUSL ..o 54 1G30UM ..o 28  1P18U1/53 ... 36
1BUBR ..o 13 1CUSR ... 14 1DUBR....coicicicrie 15 1G32UM ... 28 1P18U1/54 ... 36
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1P18U1/55 .. 36 1Z40UM.......ccocovviviinne. 29 2C3.5UM.......ccvvviciinnee 25 2D13UM ..o 26 2DUBR........ocorveereererienne 15
1P18UT/56 ... 36 1Z4UM......cociiiiiin, 29 2C30UM.......ccvvvicirinnees 25 2D15UM ... 26 2DUBL ..o 54
1P18UT/57 .o 36 1Z50UM.......ccoovvviriinne. 29 2C32UM.....coooviiiciinnnes 25 2D16UM ..o 26 2DUBR.......ccovicrricieiicnne 15
TP18UT/6 ... 36 1Z5UM.....iiii, 29 2C3UM.....coooiiiciinnns 25 2DTUM ..o 26 2E03UM.......cooooviiiiriaee 27
TP1BUT/T oo 36 1Z6UM......coovvrii. 29 2C40UM.......covvvircirnnes 25 2D2.5UM ... 26 2E05UM......ccoiciiiiinne 27
1P18UT/8 ... 36 1Z8UM.....cciiiiiie 29 2CAUM......oooviviiciriicnnes 25 2D20UM ..o 26 2E075UM........coccvviiiiins 27
1P18UT/9 oo 36 2B1.6UM.......ccoove 24 2C50UM........oovvircrirnneen 25 2D25UM ... 26 2E1.6UM.......cccocvciie 27
1P18UTH/0 ... 37 2B1OUM.....coccoiriiicinnee 24 2C5UM.......ooviviiiciicnnes 25 2D2UM ... 26 2ET0UM.......ooovvirciirnee. 27
1P18UTH/AT e 37 2B13UM.....coocviiine, 24 2C60UM.........coovvucrirnnee 25  2D3.5UM.....coiiciine 26 2E125UM........cccoevvirirnee 27
1P18UTHA2 ... 37 2B15UM.......ccooiiiiinee 24 2063UM........cocovvecirnne 25 2D30UM ..o 26 2E12UM.......cooovviiiiinee 27
1P18UTHAS . 37 2B16UM.......ccooiviinne. 24 206UM........oooviiicinnee 25 2D32UM......cooviiciiinnes 26 2E13UM.....ccooviciiiine 27
1P18UTHA4 ... 37 2BIUM....cciiiiee 24 2C8UM.......ccvvviiciinnee 25 2D3UM.....coviiiiciiine 26 2E15UM.......cccvvcicrirne 27
1P18UTHAS ... 37 2B25UM......coiine 24 20U02L.........ccvviciine 53 2DA0UM .....covvercrrrcnne 26 2E16UM.....ccccovcrccenne 27
1P18UTHAG ... 37 2B20UM........cccvivirinnen. 24 2CUOSL.......ooveeerieercrne 53 2DAUM ..o 26 2ETUM....ccviiicirne 27
1P18UTHAT oo 37 2B25UM........cocovviiin. 24 2CUO5R.......oovvercrriecrnen 14 2DS0UM ..o 26 2E2.5UM.......cooviiiie 27
1P18UTH/S ... 37 2B2UM.......coviii. 24 20U1.6L...cciiciinne 53 2D5UM ... 26 2E20UM.......ccoociriiiiinne 27
1P18UTHAY .o 37 2B35UM......oii. 24 2CU10L....oiiiccicnns 53 2D6OUM ......ccocricricinns 26 2E25UM.......ccociiiiiiie 27
1P18UTH/2 ... 37 2B30UM........coorviiiininne 24 2CUTOR ..o 14 2D63UM ..o 26 2E2UM.......ccoiiiiiiins 27
1P18UTH/20 ... 37 2B32UM........cooiiine 24 20U12L....iiicicne 53 2D6UM.....cccooviiiiciins 26 2E3.5UM......cccciiiiie 27
1P18UTH/2T ..o 37 2B3UM....ooiiicie 24 20U12R......coviciicne 14 2D8UM ..o 26 2E30UM........coccoveriirnne 27
1P18UTH/22 ... 37 2BA0UM........ccoovviiinnee 24 20U13L..coiiiccicicines 53 2DUOZL ..o 54 2E32UM.....cccviviiine 27
1P18UTH/23 ... 37 2BAUM.......coooviiii, 24 2CU13R....coviiciicnne 14 2DUOSL ..o 54 2E3UM.....ccciiiines 27
1P18UTH/24 ... 37 2B50UM.......ccoovviiiiinnee 24 20U15L....oovicicine 53 2DUOSR.....covvciricirirne 15 2E40UM........ccoviriirnee 27
1P18UTH/2S ... 37 2BSUM......covviiiiinen, 24 2CU1BR......oooviiciine 14 2DUT6L .o 54 2BAUM.......cccoviiine. 27
1P18UTH/26 ...................... 37 2B6OUM........cccovvvnne. 24 20U16L......ccovciciinne 53 2DUTOL .o 54 2ES50UM......cccrverciricnne 27
1P18UTH/2T ... 37 2BB3UM.......cccovvinn. 24 2CUT6R ..o 14 2DUTOR....coovirrccrn 15 2E5UM....ccoiicicccre 27
1P18UTH/28 ... 37 2BOUM.......coovvriin, 24 20UTL..iincccicnes 53 2DUT2L .o 54 2E60UM.......ccovvcerrciirinne 27
1P18UTH/29 ... 37 2BUOSR.......ccovviiee. 13 20UTR oo 14 2DUT2R....coooiiiie 15 2EG3UM......cocoiiiiiie 27
TP18UTH/3 .o 37 2BUTOR......ccvriin. 13 20U20L.....oviiciiiine 53 2DUT3L .o 54 2E6UM.......cccvvcciiiiiinne 27
1P18UTH/30 ... 37 2BUIZR.....iiine 13 2CU20R......ccniviciicnnees 14 2DUT3R....coiiciie 15 2E8UM.....coiiiiciiie 27
1P18UTH/3T e 37 2BUTIBR....ccoicciciie 13 20U25L......coviiiiciicnnee 53 2DUTSL . 54 2GO3UM ... 28
1P18UTH/32 ... 37 2BUTSR.....cociiice 13 20U25R......ccccviiiciicnee 14 2DUTSR...ccovcre 15 2GO5UM .......oovvcrcirnee 28
1P18UTH/33 ... 37 2BUTBR......cccoiiinee 13 20U2L....ccoiiiicnnee 53 2DUTBL .o 54 2GOBUM ... 28
1P18UTH/34 ... 37 2BUIR . 13 20U2R.....ccoviviiiicnne 14 2DUT6R.....ccooviiccie 15 2G1.6UM ... 28
1P18UTH/3S ... 37 2BU20R.......cccoovviiiinnene 13 2CU30L....coiviiiirinees 53 2DUTL o 54 2GT0UM ..o 28
1P18UTH/36 ..o 37 2BU25R.......ccoviiine, 13 2CU30R.....ccocviiirinnees 14 2DUTR..coce 15 2G125UM ... 28
1P18UTH/A ... 37 2BU2R....oiii 13 2CU32L.....cocicrcen 53 2DU20L ..o 54 2G12UM ....coorcrcenne 28
1P18UTH/S ... 37 2BU30R......ccooviiinnes 13 2CU32R......cccviviiinnee 14 2DU20R.......coovieicrene 15 2G13UM ..o 28
TP18UTH/G ... 37 2BU3ZR......iin, 13 20UBL..oiicciccis 53 2DU25L ... 54 2G15UM ....ccconiviriniians 28
TP1BUTH/T .o 37 2BU3R... 13 2C0U3R..coocoireicicennes 14 2DU25R.......ccooiiiiian. 15 2G16UM ... 28
TP18UTH/B ... 37 2BU4OR........ccoviinne. 13 20U40L.....oovciciiine 53 2DUZL ... 54 2GTUM ..o 28
1P18UTH/I ..o 37 2BUAR......ci 13 2CU40R......oocviieircnne 14 2DU2R.....ccociiiin, 15 2G2.5UM ... 28
1Z03UM.....ooiiiciiciine 29 2BUSOR ..o 13 20UAL....oocoiiiiccne 53 2DU30L ..o 54 2G20UM ......ccoocovimniiniiann. 28
1Z05UM......oocvciiine 29 2BUSR....ccoviiriiie 13 20U4R....ccooviicrce, 14 2DU30R......coovericirinnes 15 2G25UM ..o 28
1Z075UM......covvciiine. 29 2BUBOR.......cccooviiriiriinnee 13 2CUSOL.....ooviiiiriines 53 2DU32L ... 54 2G2UM ..o 28
1Z1.6UM.....cvcee 29 2BUBSR......cccooviriicinn. 13 2CUSOR.......ccovivciinnes 14 2DU32R......ccoovviciinee 15 2G3.5UM ... 28
1Z10UM.....oociiee 29 2BUBR.....ccooviiriiine 13 20USL....ccviiiiiiinee 53 2DUBL ..o 54 2G30UM ..o 28
1Z125UM......oovviiiine. 29 2BUBR.....ccccovviriiie 13 2CUSR.....cooviiiicine 14 2DUBR....coovicirines 15 2G32UM ... 28
1Z12UM....es 29 2C03UM........ccovvvvirininnen. 25 20UBOL.........ccvvvicrrinnee 53 2DUAOL ..o 54 2G3UM ... 28
1Z13UM...ce 29 2C05UM..........ccvvvvirininnen. 25 2CUBOR........ccoovvvcirrnnes 14 2DU4OR.......ccoovieiren 15 2G40UM ..o 28
1Z15UM....ciie 29 2C075UM........ocvvvircinnes 25 20UB3L....oveeercicinns 53 2DUAL ... 54 2GAUM ..o 28
1Z16UM......ov. 29 2C1.6UM......ccovicinne. 25 2CUB3R ... 14 2DUAR......coine 15 2G50UM ..o 28
TZIUM....icce 29 2C10UM.....cocceviciiicinnes 25 20UBL.....ccoviicicins 53 2DUSOL ... 54 2G5UM ..o 28
1Z2.5UM......ccciiiiciinns 29 2C13UM.....cocviriiiicinne 25 2CUBR ..o 14 2DUSOR......cccoiiiiiiie 15 2GB0UM .......oocvecrcrinnne 28
1Z20UM.......coiiiiiciins 29 2C15UM.....coccoiviiiicinnne 25 20UBL.....ccvvviicicireines 53 2DUSL ... 54 2GB3UM ......ccoocovirviiiine. 28
1Z25UM......oovciine, 29 2C16UM.......ccoorviiinnee 25 2CUBR....ccooiviviicireicines 14 2DUBR....ooicre 15 2GBUM ......oociciine 28
1Z2UM....coiiciie 29 2C1IUM....cooiiiicine 25 2DO3UM ......oooviviciirnnees 26 2DUBOL .......ooovvicrine 54 2G8UM ... 28
1Z3.5UM....ooci, 29 2C2.5UM......cccoivviiicinnee 25 2DOSUM .......coovvviciirnnees 26 2DUBOR.......ccoovrueriinnee 15 2P16UL3/M 2. 61
1Z30UM......ooovciiie 29 2C20UM.......cccovmvimiiriinnene 25 2D075UM ........cocuvciirnnee. 26 2DUB3L ......ocooovvricrine 54 2P16UL3/18.....c.covvvvrne. 61
1Z32UM....ooii, 29 2C25UM........cccovimiriinnns 25  2D1.6UM......cooovicirnee 26 2DUB3R.......cccovvricrirnne 15 2P16UL3/6.......coccvvrnvnee 61
1Z3UM....cooeccne 29 2C2UM......ccomrircrerreenne 25 2DTOUM ..o 26 2DUBL .......ooevvvciine 54 2P18U3/10 ..o 38
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2P18U3/M2 ..o 38 2P25U3/26 ..o 38 2Z3.5UM.....ciiciine 29 3C25UM.......cocvriiirnne. 25 3DOSUM........ccocoocvriirnne 26
2P18U3/4 ... 38 2P25U3/28 .........ccvvune. 38 2Z30UM.......coovvriciinnee. 29 3C20UM.......ccovvrrrrirnnns 25  3DO75UM........cocurvvirnne. 26
2P18U3/16 ..o 38 2P25U3/30 .....cocvvveinnne. 38 2Z32UM......ccoiiciine 29 3C25UM.......ocvcvriciiinnns 25  3D1.6UM.....cocviiie 26
2P18U3/18 ... 38 2P25U3/32 ... 38 2Z3UM.....cie 29 3C2UM.....ccooniciiciiins 25 3D1OUM ..o 26
2P18U3/20 ... 38 2P25U3/34 ... 38 2ZA0UM........coovvriciinne. 29 3C3.5UM......cvcviiciiinens 25  3D13UM ..o 26
2P18U3/22 ... 38 2P25U3/36 .......ccocrriunnee 38 2Z4UM.......ccooiiicis 29 3C30UM.....cocvivirciriiianne 25 3D15UM ..o 26
2P18U3/24 ... 38  2P25U3/38 ..o 38 2Z50UM ..o 29 3C32UM......cccvvvirciiianne 25  3D16UM ..o 26
2P18U3/26 ... 38 2P25U3/4 ... 38 2Z5UM....iiciciine 29 3C3UM....ooicicirciriines 25  3DTUM ..o 26
2P18U3/28 ... 38 2P25U3/40 ........ccoevniunnee 38 2Z6UM......oooviviciine 29 3CA0UM.......ccoevvimrcrrirnne. 25  3D2.5UM.....cociciiiine 26
2P18U3/30 ..o 38 2P25U3/42 ... 38 2Z8UM.......cooiicine 29 3CAUM......ccoooviciiines 25  3D20UM .......cccvcmnirirnnes 26
2P18U3/32 ... 38  2P25U3/44 .........cconvunnee. 38 3B1.6UM.....coovvicinee 24 3C50UM........cocovrrvirirnne 25  3D25UM.......cocviiniirnne. 26
2P18U3/34 ... 38 2P25U3/46 ........cccovvunnee. 38 3BIOUM......ccoovviiciirnnee 24 3C5UM.......ooviciiiine 25 3D2UM ... 26
2P18U3/36 ... 38  2P25U3/48 ..o 38 3B13UM......ccoovviciinee 24 3C60UM..........ccccvvrvirnnne. 25  3D3.5UM.....coiciine 26
2P18U3/38 ... 38 2P25U3/50 .......cccovvvunnee 38 3B1SUM.......ccovvriciiinne 24 3C63UM..........ccovrvrrirnne. 25  3D30UM .....covervrrrrnnee 26
2P18U3/A ... 38 2P25U3/52 ..o 38 3B16UM.......cooovviciine. 24 3C6UM......ccvvvciins 25  3D32UM ..o 26
2P18U3/40 ... 38 2P25U3/54 ... 38 3BIUM....oce 24 3C8UM......coovvciiciiins 25  3D3UM ... 26
2P18U3/42 ... 38 2P25U3/56 ........ccoeviunnnes 38 3B25UM.......oeviiine 24 3CUO2L.......ovvcrirciinens 53 3D40UM ... 26
2P18U3/44 ... 38 2P25U3/6 .......cooovvcrnee 38 3B20UM.......covcricricinns 24 3CUOSL......coovceirciiianee 53  3DAUM.....ccooiiiiiie 26
2P18U3/46 ........ccovvenee. 38 2P25U3/8 ... 38 3B25UM.......coovcriciicinns 24 3CUO5R.......ccocvirciiine. 14 3D50UM ......coocvviiirae 26
2P18U3/48 ... 38 2P25U3H/0....ccccvcrnee 39 3B2UM.....covviciriciines 24 3CUTBL....occiine. 53 3D5UM ..o 26
2P18U3/50 ... 38 2P25U3H/2......ccccinee 39 3B35UM.....ociiciine 24 3CUTOL.....ovvcirciiines 53 3DBOUM .......coovvcriirnnes 26
2P18U3/52 ... 38  2P25U3H/4 ... 39 3B30UM......ccoooviiiciiinnee 24 3CUTOR......ccoveirciiines 14 3DB3UM......ooovvciiine 26
2P18U3/54 ... 38  2P25U3H/16.......coccveneee. 39 3B32UM.......ccoviiciinee 24 3CUT2L....ccicirciine 53 3DBUM .....coovvviciriiines 26
2P18U3/56 ... 38  2P25U3H/18......cccorvne 39 3B3UM....coviiciine 24 3CUI2R.....ccvviicirne 14 3D8UM ..o 26
2P18U3/6 ... 38 2P25U3H/20.........ccovuucee. 39 3B40UM........coovvriciirnne 24 3CUTBL...cvciccicicine 53 3DUOZL ..o 54
2P18U3/B ... 38  2P25U3H/22..........coceuce 39 3BAUM......ovvviriciine 24 3CUTI3R....ccocvricirne 14 3DUOSL ... 54
2P18U3H/0 .. 39  2P25U3H/24 ..o 39 3BSOUM.......coovvricirinnee 24 3CUTBL....coicciie 53 3DUOSR......coovvcicicrines 15
2P18U3H/A2 ... 39  2P25UBH/26 ... 39 3BSUM.....covivrciine 24 3CUTBR....ccooicici, 14 3DUTEL ..o 54
2P18U3H/4 ... 39 2P25UBH/28.........ccoeevnee. 39 3BOOUM........coovvricirnne 24 3CUTBL.....ccoovvciriciinens 53 3DUTOL ... 54
2P18U3H/6 ... 39 2P25U3H/30......ccccrrirnnee 39 3BO3UM......ccoeiciiciicinns 24 3CUTBR.....cccvceirririine 14 3DUTOR......ccooiiiiiie 15
2P18U3H/8 ... 39 2P25U3H/32......ccccvniunnee 39 3BOUM.....ccoiiiiicicis 24 3CUTL..oiicicries 53 3DUT2L ... 54
2P18U3H/20..........oveeveeee. 39  2P25U3H/34.........cconvunnee. 39 3BUOSR.......ccoovicirine 13 3CUTR oo 14 3DUT2R...ciccies 15
2P18U3H/22 ... 39 2P25U3H/36.......ccconvunvnee 39 3BUTOR......cooviciriiines 13 3CU20L......cvviciciiine 53 3DUT3L ..o 54
2P18U3H/24 ..............ccc.. 39  2P25U3H/38.......cccnvunee 39 3BUIZR....cooccinee 13 3CU20R......coviiciirne 14 3DUT3R...cccicie, 15
2P18U3H/26 .............ccc.. 39 2P25U3H/A ... 39 3BUTISR....ccoviccirines 13 3CU25L......coviviciciiine 53 3DUTSL ..o 54
2P18U3H/28 ... 39 2P25U3H/40........ccccovvuuvnee. 39 3BUTSR.....ccoviciine 13 3CU25R......oviciciiine 14 3DUTSR....coviccce 15
2P18U3H/30 ... 39 2P25U3H/42..........coceuce. 39 3BUTGR.....ccooiciirnnee 13 3CU2L...oiiiciccine 53 3DUTBL ..o 54
2P18U3H/32 ... 39  2P25U3H/44 ..................... 39 3BUIR...covricicie 13 3CU2R.....ccovicccie 14 3DUTBR......ooccre 15
2P18U3H/34 ... 39 2P25U3H/46 ..o 39 3BU20R........ccoovricirinne 13 3CU30L.....ceeiececrcicies 53 3DUIL oo 54
2P18U3H/36 ... 39  2P25U3H/8..........ccccune.. 39 3BU25R.......cooiririne 13 3CU30R ..o 14 3DUTR ... 15
2P18U3H/38 ... 39 2P25UBH/50.......ccocvvennees 39 3BUZR.....oiciiae 13 3CU32L....oociiciicis 53 3DU20L ......covviiiiirinee 54
2P18UBH/A ... 39 2P25U3H/52.......coccvienee 39 3BU30R.....ccoceicriciiciis 13 3CU32R.....cooviciciiines 14 3DU20R.......ccoooviiiiiine 15
2P18U3H/40........cooveeee. 39  2P25U3H/54.........cconvunnee. 39 3BU3Z2R.....ccoiiiiciiciis 13 3CUBL..coiiiciceie 53  3DU25L ... 54
2P18U3H/42.......cove. 39 2P25U3H/56..........cconvunvnee. 39 3BUBR....ccoovcriciriines 13 3CUBR ..o 14 3DU25R.....ocociciriiines 15
2P18U3H/44 ... 39 2P25U3H/6 ........coocvrnee 39 3BU4OR.......ccooivciiines 13 3CU4OL......coviicicrine 53 3DUZL ..o 54
2P18U3H/46 .............ccc.. 39 2P25U3H/B........ccccinee 39 3BUAR.....ovvcie 13 3CU4OR......ccovciciirne 14 3DUZR.....ooiicicies 15
2P18U3H/48 ... 39 2Z03UM......coviiiciinnees 29 3BUSOR......ccoorrccrirnnees 13 3CUAL...coiicicie 53 3DU30L .....coovvviciiiines 54
2P18U3H/50 ... 39 2Z05UM........ccvviiciiinnee 29 3BUSR.....covciicine 13 3CU4R ... 14 3DU30R......coovciriirnes 15
2P18U3H/52 ... 39 2Z075UM.........ccvvcvnne. 29 3BUBOR.........coovucrrrnne 13 3CUSOL......coviiirines 53 3DU32L ... 54
2P18U3H/54 ... 39 2Z1.6UM.......ccvviicinne 29 3BUB3R......cccoovrivcirrrnne 13 3CUSOR......ovvvcicirines 14 3DU32R......ooceicrne 15
2P18U3H/56 ........oveenvne 39 2Z10UM......coviviciinne 29 3BUBR.....ccovvirciine 13 3CUSLL....iccies 53 3DUBL ... 54
2P18UBH/G ... 39 2Z125UM.........covvine 29 3BUBR....ccovrircirine 13 3CUSR.....cooicicies 14 3DU3R.....cooiiie 15
2P18BUBH/B ... 39 2Z12UM......oicne 29 3C03UM......occvvviiciiiinns 25 3CUBOL.......ocvvvieirciiincns 53 3DUAOL ......covvvciirne 54
2P25U3/10 ..o 38 2Z13UM.....oiiiciics 29 3C05UM........cooovrrcririanes 25 3CUBOR.......ccooevrrcrriiinne 14 3DUAOR.......coceiriie 15
2P25U3/12 ..o 38 2Z15UM......cciiiid 29 3C075UM.......cccoovuvcrirnnee 25 3CUBSL......coevcerrciriianee 53 3DUAL ... 54
2P25U3/14 ... 38 2Z16UM......covvicinee 29 3C1.6UM......ccocvvicirinnee 25 3CUBSR.....cccceveerirrcriiinee 14 3DUAR.....ooces 15
2P25U3/16 ... 38 2Z1UM....ccviiiicine 29 3C10UM......covviriciirnnees 25 3CUBL.....ocvvvicirciiine 53 3DUSOL ..o 54
2P25U3/18 ... 38 2Z2.5UM.......coviiicinee 29 3C13UM.....ccovviiciiinnee 25 3CUBR.....ccoovicirciirne 14 3DUSOR......coovceciriine 15
2P25U3/20 .....ovvcvinne. 38 2Z20UM.......cooviiiciinnee 29 3C15UM.......ooovvircriinnee 25 3CUBL.....ccovvviciirciiines 53 3DUSL .o 54
2P25U3/22 ... 38 2Z25UM........ccvviiciine, 29 3C16UM........ccovvricrirnnee 25 3CUBR.....covicricriine 14 3DUSR....cccce 15
2P25U3/24 ... 38 2Z2UM......cviiicine 29 3CIUM.....coviiiiciine 25 3DO3UM.....ccovvrrciirnne 26 3DUBOL ........cccvcvrrnne. 54
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3DUBOR ..o 15 3P16UL3M2......ccve 62  3P25U3H/24 .................... 41 DCICUZL ... 55 DC2DUTOL......ccorvecvrrnnnee 55
3DUB3L ... 54 3P16UL3/8......ccvviree. 62  3P25U3H/27 ... 41 DCICU30L......ovvveerrrrernee 55  DC2DUT2L.....cccovvvcrrrnnee 55
3DUB3R ..o 15 3P16UL3/6........ccovvcrne 62  3P25U3H/30.......ccovvvnnne. 41 DCICU32L......cocvvverrnnes 55  DC2DUTBL....cccvvircrirnnes 55
3DUBL ... 54 3P18U3/M2 ... 40  3P25UBH/33......cccovvvcnnee. 41 DCICUSL.....cevvccrnnes 55 DC2DU1SL......ccverircinnee. 55
3DUBR.......cocvriiries 15 3P18U3/M5 oo 40  3P25UBH/36 ........coovvvuvnee 41 DCICU4OL.......ocovvvcirnrnnes 55 DC2DUTBL......cccvvvcrrrnee. 55
3DUBL .. 54 3P18U3/8 ..., 40  3P25U3H/39......ccovvinne. 41 DCI1CUAL ......oovvccrrinnee 55 DC2DUTL....ccovcvvirciririnnee 55
3DUBR ..o 15 3P18U3/21 ...cove 40  3P25U3H/42..........cooenee. 41 DCI1CUSOL......ovcvcrrrnnee 55 DC2DU20L.......cccovcrrrrnnnee 55
3EO3UM.....ooeiciis 27  3P18U3/24 ........cconve. 40  3P25U3H/45........oevne. 41 DCICUSL....covvvcciirnes 55 DC2DU25L.......ccooecvrrrnnneen 55
3EOSUM.....coviis 27 3P18U3/2T ... 40  3P25U3H/48...........coeenee. 41 DCI1CUBOL.......ccvvecrrrecnee 55 DC2DUZL.......coricrirnnees 55
3EO75UM......covviiine 27 3P18U3/30 ... 40  3P25U3H/57 ... 41 DCICUB3L.......ccevcrrnee 55 DC2DU3OL......cccovvvcrirnnnee 55
3E1.6UM....cocviiie 27 3P18U3/33 ... 40  3P25U3H/54 .............ccenu.. 41 DCICUBL.......cvvcvcrrirnnee 55 DC2DU32L.......ccoevcrrirnnee 55
SET0UM.....covi 27 3P18U3/36 ..o 40  3P25U3H/57 ..o 41 DCICUBL......ccovvcrcrrrnee 55 DC2DUBL......cccovrivcrrirnne 55
3E125UM.....coviriiine 27 3P18U3/39 ... 40 3P25U3H/6........ccovvnee. 41 DCIDUO2L........ccvvvrrnnnee. 55  DC2DU4OL.........ccecvrirnnee. 55
SE12UM...s 27 3P18U3/42 ... 40  3P25U3H/9.......ccvvine. 41 DCIDUOSL.......ccvverrrncrnee 55  DC2DUAL........ccorvvcrirnnee. 55
SE13UM...s 27 3P18U3/45 ... 40 3Z03UM.......cccorvvirriinnes 29  DCIDUT.BL.....cocvvrrrirnees 55  DC2DUSOL.......ccvvvcvennnee. 55
SE15UM.....ov 27 3P18U3/48 ... 40 3Z05UM........ccooovririinnne. 29 DCIDUTOL....coovecicrrnees 55 DC2DUSL.......cccoorvvcrinnnes 55
SE16UM.....coe 27 3P18U3/5T .. 40 3Z075UM........cooovvriinnne. 29 DCIDUT2L....oovviiciirnnes 55  DC2DUBOL..........ccoccvvneneee 55
SETUM...ic 27  3P18U3/54 ... 40 3Z1.6UM........covveiririnne. 29 DCIDUTBL...ovricrcrrircrnee 55  DC2DUB3L.......ccccovverirnnneen 55
3E2.5UM....cii 27 3P18U3/ST ... 40 3Z10UM.......coorviiiriinne 29 DCIDUTSL....covvcecrriinnee 55 DC2DUBL........cccovvcrrrnnnee 55
3E20UM....coeiiiis 27 3P18U3/6 ... 40 3Z125UM......cccoviriinne 29 DCIDUTBL.....ccovvcrirnnee 55 DC2DUBL.......ccvrrcrrrrnnees 55
3E25UM....coiis 27 3P18U3/9 ... 40 3Z12UM.....coooeiiiiinee 29 DCIDUTL...oviviciciriinnees 55 EASS.....s 47
3E2UM...oois 27 3P18U3HA2......ccove. 41 3Z13UM...ooiiiiie 29 DCIDU20L......cocovvcrrirrnee 55 EASS2......cooviiiiciiiis 17
3E3.5UM...coi 27 3P18U3HAS......ccoe. 41 3Z15UM.....coociiiiin, 29 DCIDU25L......cocovucrirnnee 55 EASS2L......ccoovviiiviiriiinnes 57
3E30UM.....cocviines 27  3P18U3HAS8.......ccove. 41 3Z16UM.......ccooiiinee 29 DCIDUZL......ccovvvicrirnnee 55  FAT10ACL.......cccovvvrrirnnee. 57
3E32UM....coii 27 3P18U3H/2T ... 41 3Z1UM....oiiis 29 DCIDU3O0L.....ccvverveereecrnnne 55  FAT10ACR......cccoomverrrcrenne 17
BE3UM...ois 27  3P18U3H/24..................... 41 3Z2.5UM......coriin, 29 DCIDU32L......cccovverrrrnee. 55 FAT10DCL......cccerveerricnnne 57
3E40UM......cocvrrrn 27 3P18UBH/27 ... 41 3Z20UM.......ccoorrrriinne. 29 DCIDUBL....cvvevrrecrrercrnen 55  FAT10DCR .....ccoovvverririnnee 17
SEAUM.....oo 27 3P18UBH/30.......cocvveee 41 3Z25UM........corvi. 29  DC1DUA4OL........ccocveviennee. 55 FAT10UM.......cooovicririne 46
3ES0UM......coovriins 27 3P18UBH/33.......cooines 41 3Z2UM...., 29  DCIDUAL.......oovvviciirnnes 55 FA120ACL......ccoovmverrirninnee. 57
3ESUM....coiiciiii 27 3P18U3H/36......ccrvveenee. 41 3Z3.5UM.......ccriiiinne 29 DCIDUSOL......coovvcrirrneen 55 FA120ACR.......cccooverriininnee 17
3EGOUM.......covciiie 27 3P18U3H/39......ccnvee. 41 3Z30UM.......ccrviiiine 29 DCIDUSL.....oovvcicrrirnnees 55 FA12ACL......cooovivcrrinne 57
3E63UM......coociiries 27  3P18U3H/42.......c.cevee. 41 3Z32UM.....coociiiiie 29 DCIDUBOL.......cccoevcrrirrnee 55 FA12ACR.......cccoooiveiriinnne 17
3E6UM......oviis 27  3P18U3H/4S......c.ce. 41 3Z3UM....ccvciiie 29 DCIDUB3L......cocovvcrrirnnee 55 FA12DCL......ccovviivciriinnee 57
3EBUM....cooicis 27  3P18U3H/48............ccee. 41 3ZA0UM.......cccoovviiinnee 29 DCIDUBL.......covvvvcrirnnee 55 FA12DCR ..o 17
3GO3UM ..o 28 3P18U3H/GT ... 41 3ZAUM......coocviiiine 29 DCIDUBL.....ccovvcvcrrirnnees 55 FA12UM......cccoooiviiinnee 46
3GOSUM ......ccovviriiines 28  3P18U3H/54 ... 41 3Z50UM.......ccovviiinnen. 29 DC2CUO2L........cocverirnrnee. 55 FA230ACL.......ccccovvirirnnee. 57
3GOBUM ..o 28 3P18U3H/GT ... 41 3Z5UM.....ccviiii, 29 DC2CUOSL.......ccvvecrrrncnee 55  FA230ACR.......ccccomuverrmneranne 17
3GT.6UM ..o 28  3P18U3H/G.......cccovvvnnee. 41 3Z6UM.......covvrine. 29 DC2CUT.6L.....ccovvcrrrrnnee. 55 FA24ACL......cooverericnne 57
3GT0UM .. 28 3P18UBHM......ccovines 41 3Z8UM.......coovirii, 29 DC2CUTOL....oveverecrrcrnrneen 55  FA24ACR........cccooiverrirninne. 17
3G125UM ... 28 3P25U3/12 ... 40 542-502.......coviiiiinne. 80 DC2CUT2L......cocovvvvrnnees 55  FA24DCL.......cccovirverrirnnee 57
3G12UM .. 28 3P25U3/15 ... 40 542-504 ... 80  DC2CUTSBL....cccouvvrvieirnnes 55  FA24DCR ..o 17
3G13UM .o 28 3P25U3/18 ..o 40 542-508 .........coooeciriiinne 80  DC2CUT5L....covvvicrinee 55 FA24UM.......ccoooiiiiiiins 46
3GT5UM ..o 28 3P25U3/21 ... 40 542-512 ... 80  DC2CUTBL......covvcrirnee 55 FA277ACL.......cccooveurinnee. 57
3G16UM ...coocs 28 3P25U3/24 ... 40 542-524 ... 80  DC2CUTIL....covviccrrirrnes 55 FA277ACR.......cccoovevriinne. 17
3GTUM s 28 3P25U3/27 ..o 40 ALTNZ.....ooooiiiciiie 17 DC2CU20L........covvvrrrncnee 55 FA400ACL.......cccooverririnnee. 57
3G2.5UM ..o 28 3P25U3/30 .....ccccvriviinnes 40 ALTNZL ..o 57  DC2CU25L.......ccovvcirnnee. 55 FA400ACR........ccovcrnirnnee. 17
3G20UM ......ccoviriiiins 28 3P25U3/33 ... 40 BRS5 ... 43 DC2CU2L.......covvvvcrirnnee 55 FA48ACL.......ccoovivcirirnnee. 57
3G25UM ... 28 3P25U3/36 .......cccvvvinnnne. 40 BRUL....ccoovviirviiiiine 63  DC2CU30L......cccovvcrrirnrnee. 55  FA4BACR........cccoorvirrirnnee. 17
3G2UM ... 28 3P25U3/39 ... 40 BS.UL....cooviiiiriiiiin, 47 DC2CU32L.......ccocveerrrnnee. 55  FA48DCL......covverrecrircrnne 57
3G3.5UM ... 28 3P25U3/42 ..., 40 DCTRIT Cuoovvvres 20 DC2CU3L......ccovvvucrrrinnee 55  FA48DCR ..o 17
3G30UM ..o 28 3P25U3/45 ... 40  DCICUO2L.......coocveernnes 55  DC2CU4OL.........cocovvennnee. 55 FA48UM.........cccoorvrininnen. 46
3G32UM ..o 28 3P25U3/48 ... 40  DCICUOSL........coccveencnees 55  DC2CUAL........cocovvvcinnee. 55 FABOACL........cccoovvvciinnn. 57
3G3UM ..o 28 3P25U3/51 ... 40  DCICUTBL...ccvvvciiinne, 55  DC2CUSOL......cocvvveienrnnes 55 FABOACR........ccccovvveinirnnn. 17
3G40UM ..o 28 3P25U3/54 .......ccconvvinne. 40  DCI1CUTOL...ccoovvierieriinnee 55 DC2CUSL......cocvvvrcrirnnee 55 FMATPL....ccoiiiiciiis 57
3GAUM ..o 28 3P25U3/57 .....occvriinnee 40  DCI1CUT2L....coovviiiiinnee 55  DC2CUBOL..........ccocrrevncnee 55  FMA2PL......cooiiiiiins 57
3G50UM ..o 28 3P25U3/6 ..o 40  DCI1CUT3L...ccooiviririinnee 55  DC2CUB3L........cccecrrirnnee 55 FMA3PL......coovciiciriines 57
3G5UM ..o 28 3P25U3/9 ..o 40  DCI1CUTSL...ccociriiinnee 55 DC2CUBL........cocovucrrirnnee 55  G45-14-2......coviine. 49
3GEOUM ..o 28 3P25U3HA2......ccvviee. 41 DCICUTBL....ccevvcrinnee 55  DC2CUBL.......coovucrrirnnee 55  G45-14-3......ccciviine 49
3GE3UM ... 28 3P25U3HAS......ccoe 41 DCICUTL ..o 55 DC2DUO2L........cccooevriunnee. 55  G45-14-4........vinee. 49
3GOUM ... 28  3P25U3HA8........coeveee. 41 DCI1CU20L......coovvriviennee 55 DC2DUOSL........cceevirnnnee 55  G45-14-5......ccviicine 49
3G8UM ..o, 28 3P25U3H/21 ... 41 DCICU25L......covvvvvinne. 55  DC2DUT.6L......ccovvcvrrncnee 55  G54-14-2.......vciiinne. 49
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G54-14-3..cies 49 NA Lo 24 S-MIT33 oo 72 S-TS250NU-FTU-LL-175

G54-14-4.... 49 NA. 24 S-MIT43 .12 S-TS250NU-FTU-LL-200 ...
G54-14-5.... 49 NA. 24 S-PHL1 .12 S-TS250NU-FTU-LL-225 ...

GE2-14... 49 NA. 24 S-PHL2 .12 S-TS250NU-FTU-LL-250 ...

H10UM ... 46 NA.. 24 S-PHL3 .12 S-TS400HU-ATU-LL-300....

H11UM ... 46 NA.. .24 S-PHL4 .12 S-TS400HU-ATU-LL-400....

H12UM ... 46 NA.. .24 S-PL1..... .12 S-TS400HU-FMU-LL-300...

H1COL.... 57 NA. 24 S-PL2 .12 S-TS400HU-FMU-LL-400...

H1COR.... 17 NA. 24 S-PL3 .12 S-TS400HU-FTU-LL-300....

H21UM ... 46 NA. .25 S-PL4 .12 S-TS400HU-FTU-LL-350....

H2COL ... 57 NA. .25 S-SHT....ovv .70 S-TS400HU-FTU-LL-400....

H2COR.... 17 NA. .25 S-TD125HU-FMU-LL-100 .. .69 S-TS400NU-ATU-LL-300 ...

HMSO1.... 49 NA. .25 S-TD125HU-FMU-LL-125 .. .69 S-TS400NU-ATU-LL-400 ...

HMSO02.... 49 NA. .25 S-TD125HU-FMU-LL-40 .... .69 S-TS400NU-FMU-LL-300 ..

HMS10.... 49 NA. .25 S-TD125HU-FMU-LL-50 .... .69 S-TS400NU-FMU-LL-400 ..

HMS11.... 49 NA. .25 S-TD125HU-FMU-LL-60 .... .69 S-TS400NU-FTU-LL-300 ...

HMS20.... 49 NA.. .25 S-TD125HU-FMU-LL-80 .... .69 S-TS400NU-FTU-LL-350 ...

HSTCOL .. .07 NA... .25 S-TD125HU-FTU-LL-100... .69 S-TS400NU-FTU-LL-400 ...
HSTCOR...... L7 NA... .26 S-TD125HU-FTU-LL-125.... .69 S-TS800HU-ATU-LL-500....
MAO16UM.... 44 NA. .26 S-TD125HU-FTU-LL-15 ..... .69 S-TS800HU-ATU-LL-600....
MA025UM... 44 NA. .26 S-TD125HU-FTU-LL-20...... .69 S-TS800HU-ATU-LL-800....
MA040UM.... 44 NA. .26 S-TD125HU-FTU-LL-30..... .69 S-TS800HU-FTU-LL-500....
MAOG3UM... 44 NA. .26 S-TD125HU-FTU-LL-40...... .69 S-TS800HU-FTU-LL-600....
MA1.0UM.... 44 NA. .26 S-TD125HU-FTU-LL-50...... .69 S-TS800HU-FTU-LL-700....
MA1.6UM.... ...44 NA... .26 S-TD125HU-FTU-LL-60 ..... .69 S-TS800HU-FTU-LL-800....
MAT0UM...... ...44 NA... .26 S-TD125HU-FTU-LL-80..... .69 S-TS800NU-ATU-LL-500 ...
MA16UM..... .44 NA ... .26 S-TD125NU-FMU-LL-100 .. .68 S-TS800NU-ATU-LL-600 ...
MA2.5UM.... .44 NA ... .27 S-TD125NU-FMU-LL-125 .. .68 S-TS800NU-ATU-LL-800 ...
MA20UM..... .44 NA ... .27 S-TD125NU-FMU-LL-40..... .68 S-TS800NU-FMU-LL-500 ..
MA25UM..... .44 NA... .27 S-TD125NU-FMU-LL-50..... .68 S-TS800NU-FMU-LL-500 ..
MA32UM..... .44 NA... .28 S-TD125NU-FMU-LL-60 .... .68 S-TS800NU-FMU-LL-600 ..
MA4.0UM.... .44 NA ... .28 S-TD125NU-FMU-LL-80..... .68 S-TS800NU-FMU-LL-600 ..
MA40UM..... .44 NA... .28 S-TD125NU-FTU-LL-100 ... .68 S-TS800NU-FMU-LL-800 ..
MAG.3UM.... 44 NA. .29 S-TD125NU-FTU-LL-125 ... .68 S-TS800NU-FMU-LL-800 ..

MS.F55... ....49 NA ... .29 S-TD125NU-FTU-LL-15...... .68 S-TS800NU-FTU-LL-500 ...

MS.G55... ....49 NA ... .29 S-TD125NU-FTU-LL-20..... .68 S-TS800NU-FTU-LL-600 ...

MS.PS2... ....49 P35ULT . .63 S-TD125NU-FTU-LL-30...... .68 S-TS800NU-FTU-LL-700 ...

MS.PV..... ....49 P50UB .. .42 S-TD125NU-FTU-LL-40 ..... .68 S-TS800NU-FTU-LL-800 ...

MS.SLG2. ...49 P50ULB. .63 S-TD125NU-FTU-LL-50..... .68 S-UVT i

MS.SLG3..... ...49 P50UT... .42 S-TD125NU-FTU-LL-60..... .68 TR-11BX630.5A.

MS.SLJ2.... ....49 P95UB .. .43 S-TD125NU-FTU-LL-80..... .68 TR-11BX630.9A.....

MS.SLJ3..... ....49 S-AL..... .70 S-TS250HU-ATU-LL-160.... .69 TR-11BX631.2A.....

MS.SLR2..... ....49 S-AX......... .70 S-TS250HU-ATU-LL-200.... .69 TR-11BX631.5A..... .
MS.SLR3......oiciinnes 49 S-EHUT-12 . 72 S-TS250HU-ATU-LL-250............cecunnee 69 TR-11BX631.8A.....ocviiiceicnes
MS.SLW2 ... 49 S-EHU1-12/NEMA 4X......... 72 S-TS250HU-FMU-LL-160.............c...... 69 TR-T1BXB3TA ...
MS.SLW3 ... 49 S-EHU2-12 ... 72 S-TS250HU-FMU-LL-200.................... 69 TR-11BX632.2A.......ccoririccricne
MSO16.....omvercicis 48 S-EHU2-12/NEMA 4X........ 72 S-TS250HU-FMU-LL-250.................... 69 TR-11BX632.5A......ocvivccne
MS025.......oviirciiicis 48 S-EHU3-12 ... 72 S-TS250HU-FTU-LL-150........co0ocvneeee. 69 TR-11BXB32.7A.......ccvirvcccine
MSO4......oreecins 48 S-EHU3-12/NEMA 4X......... 72 S-TS250HU-FTU-LL-160.........ccceuunnee 69 TR-T1BXB32A......cooiciciccie
MS063.........ooveeeerciriiiines 48 S-EHU4-12 ..o 72 S-TS250HU-FTU-LL-175.......oocienee 69 TR-T1BX633.3A.....ococicicicie
MST o 48 S-EHU4-12/NEMA 4X......... 72 S-TS250HU-FTU-LL-200..........cceuunnee 69 TR-T1BXB33A.....coimciiiieicreicines
MST1.6...ecies 48 S-FH1-36.....covciine 72 S-TS250HU-FTU-LL-225..........ccoceuunenee 69 TR-T1BX634A........covcriiieierecnes
MS10....oiices 48 S-FH1-36/NEMA 4X............ 72 S-TS250HU-FTU-LL-250.........ccoeuunnee 69 TR-T1BXB35A.....cooriciiiiicreices
MS16.....oicrnes 48 S-FH2-48........ccovi. 72 S-TS250NU-ATU-LL-160 .........ccoeuuneeee 68 TR-T1BXB36A........covcviriieicirircnnees
MS2.5...oiiiice 48 S-FH2-48/NEMA 4X............ 72 S-TS250NU-ATU-LL-200 .........cooeuunenee 68 TR-11BYB310A.......occviiiciernes
MS20.......coviiriceinnes 48 S-FH3-60........cccovvivirnne. 72 S-TS250NU-ATU-LL-250 .........coovvuneeee 68 TR-11BYB312A......oocicccnes
MS25.....oiereeiens 48 S-FH3-60/NEMA 4X.......... 72 S-TS250NU-FMU-LL-160 ............c...... 68 TR-11BYB315A......coociiiicieicines
MS4....oiiirecrecis 48 S-FHA-72....o, 72 S-TS250NU-FMU-LL-200 ................... 68 TR-11BYB316A........ccvrrrcnes
MSB.3....oeieicis 48 S-FH4-72/NEMA 4X .......... 72 S-TS250NU-FMU-LL-250 ................... 68 TR-11BYB36.5A.......cvrvecicne
NB3UM......coovvricrinne 24-29 S-MIT13..ciis 72 S-TS250NU-FTU-LL-150 .......coveueneee. 68 TR-T1BYB37A.....coiciccrcie
NB3UM .....cviiiiici 46 S-MIT23....cociiiiie 72 S-TS250NU-FTU-LL-160 ........ccoceuunnee 68 TR-T1BYB38A......cociiccce
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Part No.

TR-11BY639A...........ccou..
TR-11CX630.5A....

TR-11CX630.9A....

TR-11CX631.2A....

TR-11CX631.5A....

TR-11CX631.8A....

TR-11CX631A.......

TR-11CX632.2A....

TR-11CX632.5A.....

TR-11CX632.7A....

TR-11CX632A.......

TR-11CX633.3A....

TR-11CX633A...
TR-11CX634A...
TR-11CX635A...
TR-11CX636A...
TR-11CY6310A.
TR-11CY6312A....
TR-11CYB315A.....
TR-11CY6316A.....
TR-11CY636.5A.....
TR-11CYB37A...
TR-11CY638A...
TR-11CYB39A...
TR-11SX630.5A....
TR-11SX630.9A.....
TR-11SX631.2A.....
TR-11SX631.5A....
TR-11SX631.8A....
TR-11SX631A...
TR-11SX632.2A.....
TR-11SX632.5A.....
TR-11SX632.7A.....
TR-11SX632A...
TR-11SX633.3A
TR-11SX633A...
TR-11SX634A...
TR-11SX635A...
TR-11SX636A...
TR-11SY6310A.
TR-11SY6312A.....
TR-11SY6315A......
TR-11SY6316A......
TR-115Y636.5A
TR-11SYB37A ...
TR-11SYB38A.......ovvcnen.
TR-11SYB39A ...

TR-11WX630.5A................. 19
TR-11WX630.9A................ 19
TR-11WX631.2A................. 19
TR-11TWX631.5A.......coonee 19
TR-11WX631.8A................ 19
TR-TTWX631A.....covvvieee 19
TR-11WX632.2A................ 19
TR-11TWX632.5A................. 19
TR-11WX632.7A................. 19
TR-TTWXB32A.......coeeenee. 19
TR-1TWX633.3A........coocee 19
TR-1TWX633A.......covveee 19
TR-TTWX634A................... 19
TR-TTWX635A.......cocvvne 19
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TR-1TWX636A..........coocone. 19

TR-11WY6310A.
TR-11WY6312A.
TR-11WY6315A.
TR-11WY6316A.
TR-11WY636.5A

TR-TTWYB37A ... 19
TR-1TTWYB38A.........ccoccenee 19
TR-TTWYB39A.........ccovevneee 19
UAT20UM ......ooovrvcrrnnn 46
UA220UM .......cooovvcirnnn. 46
UVI10ACL.....coiiines 57
UVI10ACR ..o 17
UVI10DCL ..o 57
UV110DCR......cvrvcrrinee 17
UV120ACL.......ocvrrcrinee 57
UV120ACR ......ccvrrciinee 17
UVI2ACL......ovcrcine 57
UVI2ACR ... 17
UVI2DCL ... 57
UVI2DCR.....oes 17
UV230ACL......coovveirinnes 57
UV230ACR ..o 17
UV24ACL.......ccoovrciirnes 57
UV24ACR ..o 17
UV24DCL ... 57
UV24DCR......coocvrrciriinees 17
UV277ACL.......ocvrrciinee 57
UV277ACR .....ocvciinee 17
UV400ACL.......cccorverirnne 57
UV400ACR ......cccovverirnnee. 17
UV4BACL........oovvrvcrrrnnes 57
UVABACR .......coovveerriennes 17
UVA8DCL ... 57
UVA8DCR.......coovveccinne 17
UVB0ACL.......covrviriinnnns 57
UVBOACR ........ccvrrcrririnnes 17





