
SnubberBraking Kits for AC Drives

Enclosed Resistor/Transistor Modules

and Chassis Transistor Modules

Model Numbers

2SR20400, 2SR20600, 2SR21200, 2SR21800, 2SR40400, 2SR40600, 2SR41200,

2SR41800, 2SR50600, 2SR51200, 2SR51800, 2ST20019, 2ST20054, 2ST40009,

2ST40027, 2ST40075, 2ST40125, 2ST40150, 2ST40200, 2ST40300, 2ST50023

Instruction Manual D2-3291-2

 

ATTENTION:Only qualified electrical personnel familiar with the construction and operation of
this equipment and the hazards involved should install, adjust, operate, and/or servicethis
equipment. Read and understand this manual and other applicable manualsin their entirety
before proceeding. Failure to observe this precaution could result in severe bodily injury or loss
oflife.   
 

Product Description

SnubberBraking Units connect to 230V and 460V GV3000/SE, SP120, SP500, and VSM500drives, and 575V
SP500 drives. The Braking Units dissipate the power regenerated by the motorduring rapid deceleration or
during overhauling load conditions.

The regenerated energy is normally consumed, as shownin figure 1, by mechanical loss, by the motor, and by
the drive. The remaining energyis stored in the drive’s DC bus capacitor. If the remaining energy causes the
capacitor voltage to rise above the normal operating range, the Braking Unit will discharge the regenerated
energy before the drive voltage becomes excessive.
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Figure 1 — Dissipation of Energy Regenerated by the Motor

Powerresistors are used to dissipate the energy. When the DC bus voltage rises above normallevel, the drive
automatically switches the dynamic braking resistors on in pulse-width-modulation (PWM) modeto absorb the
excess energy. Theresistors are turned fully on at 360 VDC for 230 VAC input drives, at 720 VDC for 460 VAC
input drives, and at 800 VDC for 575 VAC input drives. The snubberresistors are sized to provide the power
dissipating capability required for the duty cycle of the application.

Reliance is a trademark of Rockwell Automation. Rockuwell

© 2000 Rockwell International Corporation

 



 

SnubberBraking Units are available:

® as a NEMA1 enclosed (cabinet styles B and C)resistor/transistor module (M/N 2SRxxxxx)

* as a chassis-style transistor braking module for non-standard applications (chassis style A, E, or F)

(M/N 2STxxxxx)

Note that the transistor braking module versions (2STxxxxx) of the Braking Units are intended for either 120
second or continuous duty, non-standard applications (see table 2 for duty cycle). The snubber braking
resistors and their required cooling protection must be provided by the user, based upon the requirementsof
the application. The enclosed resistor/transistor modules are intended for a 60 second maximum on-time.

Refer to tables 1 and 2 to ensure that the braking kit matches your drive. These tables also provide braking unit
specifications.

Braking Unit Indicators

Braking units (M/N 2SRxxxxx and 2STxxxxx) have the following indicators, as shownin figures 2, 4, 5 and 6:

¢ DC BUS: An amber neon lamp that turns on when the DC busvoltage is equal to or greater than 90 VDC.

* CONTROL POWER:A greenincandescentlampthat turns on when the Braking Unit has AC control power.

* ACTIVE BRAKING:A red incandescent lamp that turns on whenthe snubbertransistor turns on. Note thatif

this indicator is on continuously, the AC line voltage may be high. Use an input transformerto reduce the

incoming AC line voltage by connecting the AC input of the Braking Unit to the primary side of the input

transformer.

Braking Unit Thermal Protection

NEMA1 enclosedresistor/transistor Braking Units (M/N 2SRxxxxx) are provided with thermal protection via
the temperature board. The following limits apply:

® |f the temperature of the Braking Unit exceeds the maximum recommended temperature of 40° C (104° F),

the fan will turn on to cool the unit.

* If the temperature of the Braking Unit exceeds 70° C (158° F), the IGBTtransistor will be turned off and

disabled. This indicates that a regenerative condition exists that is in excess of the powerrating of the

resistors and/or transistor.

® |f the temperature of the Braking Unit exceeds 110° C (230° F), the on-board fuse will open and cause a

drive overvoltage fault. The resistor thermal switcheswill reset once the temperaturefalls 5° C (9° F) below

their maximum rated temperature.

Chassis-style transistor Braking Units (M/N 2STxxxxx) are provided with thermal protection via a sensor
mounted to the heatsink.

© If the temperature of the Braking Unit exceeds the maximum recommended temperature of 40° C (104° F),

the fan will turn on to cool the unit (150 A, 200 A, and 300 A units only).

® |f the temperature of the Braking Unit exceeds 70° C (158° F), the IGBTtransistor will be turned off and

disabled. This indicates that a regenerative condition exists that is in excess of the powerrating of the

resistors and/ortransistor.
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Table 1 — Snubber Resistor Braking Unit Specifications
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Braking Kit AC Braking Kit Maximum Continuous Instantaneous Maximum
Model Drive Volts| Cabinet Resistance On-time Watt Watt Continuous
Number Rating AC Style Value (seconds) Dissipation Dissipation Duty Cycle!

2SR20400 1 HP 230 B 30 60 400 4000 0-50%

2SR20400 2 HP 230 B 30 60 400 4000 0-30%

2SR20600 B 20 600 6000 31-50%

2SR20400 3 HP 230 B 30 60 400 4000 0-20%

2SR20600 B 20 600 6000 21-30%

2SR21200 B 10 1200 12000 31-50%

2SR20600 5 HP 230 B 20 60 600 6000 0-20%

2SR21200 B 10 1200 12000 21-30%

2SR21800 Cc 6 1800 18000 31-50%

2SR21200 7.5 HP 230 B 10 60 1200 12000 0-30%

2SR21800 Cc 6 1800 18000 31-50%

2SR21200 10 HP 230 B 10 60 1200 12000 0-20%

2SR21800 Cc 6 1800 18000 21-40%

41-50%!
2SR40400 1 HP 460 B 120 60 400 4000 0-50%

2SR40400 2 HP 460 B 120 60 400 4000 0-30%

2SR40600 B 75 600 6000 31-50%

2SR40400 3 HP 460 B 120 60 400 4000 0-20%

2SR40600 B 75 600 6000 21-30%

2SR41200 B 40 1200 12000 31-50%

2SR40600 5 HP 460 B 75 60 600 6000 0-20%

2SR41200 B 40 1200 12000 21-30%

2SR41800 Cc 25 1800 18000 31-50%

2SR41200 7.5 HP 460 B 40 60 1200 12000 0-30%

2SR41800 Cc 25 1800 18000 31-50%

2SR41200 10 HP 460 B 40 60 1200 12000 0-20%

2SR41800 Cc 25 1800 18000 21-40%

41-50%!
2SR41800 15 HP 460 Cc 25 60 1800 18000 0-20%

21-50%!
2SR41800 20 HP 460 Cc 25 60 1800 18000 0-20%

21-50%!
2SR50600 5 HP 575 B 105 60 600 6000 0-20%

2SR51200 B 52 1200 12000 21-40%

2SR51800 Cc 35 1800 18000 41-50%

2SR51200 10 HP 575 B 52 60 1200 12000 0-20%

2SR51800 Cc 35 1800 18000 21-40%

41-50%!
2SR51800 20 HP 575 Cc 35 60 1800 18000 0-20%

21-50%!         
1. A transistor braking module (aslisted in table 2) with separate braking resistors or a regenerative braking module should be used for

greater duty cycles and/or higher horsepower applications.
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Table 2 — Transistor Braking Modules Only

 

 

 

 

 

 

 

 

 

 

 

IGBT Braking

Braking Kit AC Drive Maximum Maximum Kit
Model Rating Volts Transistor Minimum On-time Cabinet) Resistor Maximum

Number (HP) AC Amps Ohms (seconds) Style Value Watts Cycle

25T20019 1to7.5 230 19 20 120 A

2S5T20054 1 to 20 230 54 6 120 A

2S5T40009 1to7.5 460 9 75 continuous A

2ST40027 1 to 20 460 27 25 120 A

25T40075 25to060 460 75 10 120 E User- User- User-

2ST40125 75 to 100 460 125 6 120 E Supplied’) Supplied' Supplied’

2ST40150 125 460 150 5 continuous E

25740200 150 to 200| 460 200 3.8 continuous F

2ST40300 250 to 350} 460 300 2.5 continuous F

25750023 1 to 20 575 23 35 120 A           
 

1. Referto page 11 for sizing snubberbraking resistors.

Installing Cabinet B and Cabinet C (NEMA 1 Enclosure) Braking Units

 

 

ATTENTION: Equipmentis at line voltage when AC poweris connectedto the drive. The drive’s
DC bus capacitors retain hazardous voltagesafter input power has been disconnected.After
disconnecting input power, wait five (5) minutes for the DC bus capacitors to discharge and then
checkthe DC busvoltage with a voltmeter to ensure the DC bus capacitors are discharged before
touching any internal components.Failure to observethis precaution could result in severe bodily
injury or loss oflife.

ATTENTION: Theuseris responsible for conforming with all applicable local, national, and
international codes. Failure to observe this precaution could result in damageto, or destruction
of, the equipment.  
 

Usethe following procedureto install Braking Units housed in NEMA 1 enclosures (cabinets B & C). To install
an open enclosure transistor braking unit (styles A, E, or F), refer to the procedure beginning on page 7.

All Braking Unit components must be mounted in a clean, dry environment. The maximum ambientair
temperature should not exceed 40° C (104° F).

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Disconnect, lock out, and tag input powerto the drive. Wait five minutes for the DC bus capacitors to

discharge.

Verify that there is no voltage at the drive’s input powerterminals.

Measurethe drive’s DC buspotential with a voltmeter to ensure that the DC bus capacitors havefully

discharged as described in the drive’s instruction manual.

Select a location for the Braking Unit within 8 feet of the drive where the heat generated by the

snubberresistors will not affect surrounding components. Do not mount the Braking Unit under the

drive or where convective air flow is restricted.

Mountthe Braking Unit vertically with the fan at the bottom. Mounting hardwareis not provided. See

figure 2 for mounting dimensions.

Removethe cover from the Braking Unit by removing the two screws showninfigure 2.
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Step 7. Install the wiring between the drive and the Braking Unit. See figure 3. Use wire that is rated ata

minimum of 300 volts for 230 VAC Braking Units and 600 volts for 460 / 575 VAC Braking Units.

 

 

ATTENTION: It is important to use wire rated at 300 volts for 230 VAC Braking Units (600 volts
for 460/575 VAC Braking Units) or greater because this wiring may come into contact with

uninsulated 230 VAC (or 460/575 VAC) components. Failure to observe this precaution could
result in damageto, or destruction of, the equipment.
 

Note that some local codes may require that the AC line field connections for the control voltage be

fused. If required, fuse the AC line (connector TS1, terminals 1 and 2, as shownin figure 3). The
following Reliance Electric parts are recommended:

460 VAC,0.1A Fuse (P/N 64676-65R)

575 VAC, 0.1A Fuse(P/N 64676-65R)

* Fuse Block (P/N 49454-6B)

Step 8.

Step 9.

Reattachthe cover.

information.

230 VAC,0.25A Fuse (P/N 64676-65S)

Reapply input powerto the drive. Refer to the drive’s instruction manual for complete start-up
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M/Ns 2SR20400 to

 

 

       

2SR51800

A B Cc D E F

. 463.5mm 209.5mm 425.4mm 220.7mm 241.3mm 215.9mm

Cabinet B 18.25” 8.25” 16.75” 8.69” 9.50” 8.50”

. 463.5mm 260.3mm 425.4mm 271.5mm 292.1mm 266.7mm

Cabinet C 18.25” 10.25” 16.75” 10.69” 11.50” 10.50” 
 

Figure 2 — Braking Unit Dimensions - Cabinets B and C (NEMA 1 Enclosure)

 

SnubberBraking Kits forAC Drives

 

 



S
O
A
U
G
O
V

40
1
s
y

Bu
nj
ei
g
s
e
q
q
n
u
s  

9D
p
u
e
g

sa
iA
ig

je
ui
qe
s

-
s
u
o
q
o
a
u
U
O
d
je
oj
oa
ly

—
€
a
u
n

 

 

 

 

 

  

     

 

   

 

  
 
 
 
 
 
 
 

 

    
 
        
 
 
   
  

 

 
 
  
 

  

 

 

 

  

 

   
 
 

 
  

 

 

   

 
  

    

 

 
    

 

TABLE 1

DETAIL “B’ CONTROL IGSTRATINGS| F1 FUSE EMP. BOARD

41SVAC FAN TES voc MODEL NUVEBER BOARD (NOTE?) RATINGS SPACERLENGTH
| O Oo 2SR50400 3492R1-2 404/1200V OR FWP-10 5

2sR50600 3452R1-2 40A/1200V OR FWP-15 5

2SR51200 3452R1-2 404/1200v OR FWP-20 25| 2 SABOTI
b 28R51800 3452R1-2 4oa/1200V OR FWP-30 25

TEMPERATURE

| a BOARD 2sracsco s4s2Rt-1 40A/1000V OR FAP-10 5
(NOTES) 2S5R40600 3452R1-1 40A/1000V OR FWP-15 5

4 | ° 9 25R41200 3452R1-1 404/1000Vv OR FWP-25 25

8 iT 2SF41800 3452R1-1| 40a/1000v FWP-30 25
A7OP-20-1| is ee 2sR20400 3452R1-1 4041000V Ga BAp20 5

. A7OP-25-1 5_ i, 28R20600 a452R1-1| 4041000V SATEo

i é 3] Bl @ 2sRe1200__ s452R1-1| soatocov| A70Q-504 25
d 2sreiso0

|

s4s2R1-1| 7saocov| A70Q-804 25

rN
275"

DETAIL “A' 2DAWG BLACK 184WG

FAN WARING FOR STYLE C ENCLOSURE |

NOTES WHTE 1848VG

mo QI}: 1S- _ Lf) 2 ae ?
fz

, INDICATORS, r venaEN LO) A) ey .
pe 18AWG BLACK @) 2 | PM &

' 115 VAC y | 6 C ~ BAWG PED ©

| ( ! (~ SY +. acnve otuFNECN TBAWG BLACK BRAKE ‘| qDNEGNeN i r 6] «|- SAORI _
Se CONTROL

| | BOARD
1 conrec_! Q] 8 |= (NOTE1) qKQ

I POAER | KS] 9 [HGH oceus

I gen KS] 10] Low, BUS,

INCANDESCENT rc
|“ qoincozes) | ; “LOWPOR20VAC UNITS 73 + = Bou }
I | 78 HIGH" FOR460& S75VAC so 123

| ACTIVE | a (SIS/S

BRAKING 18 gioio 5
I =p I ) J ier
es [o °
| (LDINCO-28R) aD |
| | EEN 21" 6 FUSE F2 IN DETAIL “A’ MUST BE REMOVED FROM THE CA)
| | 5OVA TRANSFORMER AND INSTALLED ON TO THE oe FEDI S {ae}

= CONTROL BRACKET. Sa 27 8) AAW Fait
KoLe _ A (POMER) oF

7. INSTALL H1-H3 AND H2-H4 JUMPERS FOR 230VAC tos 1 bs L®
~ NOTES~ UNITS. INSTALL H2-H3 JUMPERS FOR 460VAG UNITS. BROWN AWG

REPLACE TRANSFORMER WITH XR-1-600K.05 FOR BROAN 14AWG

4. SEE TABLE 1 FOR IGBT, FUSE & CONTROL S75VAC UNITS. FOR 380V USE MTOO50. INSTALL 11 YELLOW14aWG &@
BOARD VALUES. X4-X2 AND X3-X1 JUMPERS. l J

2. IGBT RATINGS LISTED IN TABLE 1 ARE MINIMUMS 8 BE SURE TO INSTALL THE 3452T1 TEMP BOARD @
ONLY. IGBT MODULES OF HIGHER CURRENTS AND/OR SHIELD (MTW3452T-SH). THE SHIELD IS MOUNTED ROIED)
VOLTAGES MAY BE SUBSTITUTED. 50 AMP 1200V
IS THE MOST COMMON.

3. WIRE SIZES NOT SPECIFIED ARE 20AWG. ALL WIRING.
IS UL1180 TEFLON WIRING RATED @ 200 C.
(SEE ALSO NOTE4)

4. REPLACE 14AWG POWER WIRING WITH 12 AWG FOR
2SR21200 UNITS OR 10AWG FOR 2SR21800 UNITS.

5. FOR FAN WIRING IN ENCLOSURE STYLEC - SEE
DETAIL “A”
FOR FAN WIRING IN ENCLOSURESTYLE B - SEE
DETAIL “B".

FLAT ONTO THE UNDERSIDE OF THE CONTROL

BRACKET AND SECURED USING # 6-32 SPACERS

AS SPECIFIED IN TABLE 1. IF TEMP SHIELD IS

COPPERCLAD, INSTALL WITH COPPER TO CONTROL,

BRACKET. SHIELD IS ONLY USED WITH .25 SPACER

LENGTH.

IN SOME CASES, WIRE LENGTHS ARE LISTED WITH

TWO DIMENSIONS (X’ / X"). IN THESE CASES THE

FIRST DIMENSION PERTAINS ONLY TO WIRIG OF A

STYLE B ENCLOSURE AND THE SECOND PERTAINS

ONLY TO WIRING OF A STYLE C ENCLOSURE.

 

 

      

 
 

 



Installing the Transistor Braking Module (Styles A, E, & F)
 

 

ATTENTION: Equipmentisat line voltage when AC poweris connectedto the drive. The drive’s

DC bus capacitors retain hazardous voltages after inout power has been disconnected. After
disconnecting input power, wait five (5) minutes for the DC bus capacitors to discharge and
then check the DC busvoltage with a voltmeter to ensure the DC bus capacitors are discharged
before touching any internal components.Failure to observe this precaution could result in
severe bodily injury orlossoflife.

ATTENTION: Theuseris responsible for conforming with all applicable local, national, and
international codes. Failure to observethis precaution could result in damageto, or destruction
of, the equipment.   

Usethe following procedureto install the transistor braking module (open enclosurestyle A, E, or F). All
transistor braking modules must be mounted in a clean, dry environment. The maximum ambientair
temperature should not exceed 40° C (104° F). To install Braking Units housed in NEMA 1 enclosures
(cabinets B & C), refer to the procedure on page 4.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Disconnect, lock out, and tag input powerto the drive. Wait five minutes for the DC bus capacitors to

discharge.

Verify that there is no voltage at the drive’s input powerterminals.

Measure the drive’s DC bus potential with a voltmeter to ensure that the DC bus capacitors havefully

discharged as described in the drive’s instruction manual.

Choosethe snubberbraking resistors as described in the following section. The output voltage on the

bus is 640 VDC nominal (760 VDC maximum).

Note that the sizing and protection of the snubberresistors is the responsibility of the user based upon

the application.

Select a location for the Braking Unit within 8 feet of the drive where the heat generated by the

snubberresistors will not affect surrounding components. Do not mount the Braking Unit under the

drive or where convective air flow is restricted.

Mountthe Braking Unit vertically, with the fan at the bottom (a fan is standard on the 150 Ato 300A

units). Refer to figure 4 (style A), figure 5 (style E), or figure 6 (style F) for mounting dimensions.

Mounting hardwareis not provided.

Install the wiring betweenthe drive, the Transistor Braking Unit, and the snubberresistors, as shown

in figure 7. Use wire rated at a minimum of 300 volts for 230 VAC Units and 600 volts for 460 /
575 VAC Units.

 

 

ATTENTION: It is important to use wire rated at 300 volts for 230 VAC Braking Units (600 volts
for 460/575 VAC Braking Units) or greater because this wiring may comeinto contact with
uninsulated 230 VAC (or 460/575 VAC) components.Failure to observe this precaution could
result in damageto, or destruction of, the equipment.
 

Step 8.

Note that some local codes may require that the AC line field connections for the control voltage be

fused. If required, fuse the AC line (connector TS1, terminals 6 and 7, as shownin figure 7). The

following Reliance Electric parts are recommended:

® 230 VAC, 0.25A Fuse (P/N 64676-65S)

© 460/575 VAC, 0.1A Fuse (P/N 64676-65R)

* Fuse Block (P/N 49454-6B)

Reapply input powerto the drive. Refer to the drive’s instruction manual for complete start-up

information.
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Footprint
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M/N 28T20019, 2ST20054

2S5T40009, 2ST40027

2S8T50023
   

Figure 4 — Transistor Braking Module Dimensions - Style A (Open Enclosure)
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NOTES: M/N 2ST40075
1) FAN USED ON M/N 28740150 ONLY ye 235T40125

“USEDISXIGINBACKPLATE. He 28740150; ; 0    Figure 5 — Transistor Braking Module Dimensions - Style E (Open Enclosure)
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Figure 6 — Transistor Braking Module Dimensions - Style F (Open Enclosure)
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Selecting Snubber Braking Resistors

Continuous duty snubber braking resistors must be selected for the transistor braking module versions of the
Braking Unit.

Usethe following procedure to select the snubberresistors:

Step 1. Calculate the regenerated power(P,,.) from the load and the pattern of operation. Seefigure 8.

Pave = 0.5 x P, x UT

Where:Pp = Peak Power

t = Rise/Fall Time

 

 

 

T = Period

Speed

| | | |

| | | |

| | | |

| | | |

! -
| \ \ | | \ \ | Time

Power | | | | | | | |

1 oT | |
11 | |
I I t I I I I

4 t——_ | I |

| R |B Time
Pp---------¥-----------   

Figure 8 — An Example of Repeated Operation Under Inertial Load

Step 2. Calculate the powerdissipation of the resistor (Py) by deducting 15%of the motor’s rated output

(energy dissipation by the machine and the motor) from the regenerated power (Paye).

Step 3. Use the following formula to determine the required resistor powerrating (Pr) in watts:

P, = (3 to 4) x Pg watts
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Replacing the Internal Braking Unit Fuse

 

ATTENTION: Equipmentis at line voltage when AC poweris connectedto the drive. The drive’s

DC bus capacitors retain hazardous voltagesafter input power has been disconnected. After
disconnecting input power, wait five (5) minutes for the DC bus capacitors to discharge and then
checkthe DC busvoltage with a voltmeter to ensure the DC bus capacitors are discharged before
touching anyinternal components. Failure to observe this precaution could result in severe bodily
injury orlossoflife.   

Usethe following procedure to replace the Braking Unit’s internal fuse:

Step 1. Disconnect, lock out, and tag input powerto the drive. Wait five minutes for the DC bus capacitors to

discharge.

Step 2. Verify that there is no voltage at the drive’s AC input power terminals.

Step 3. Measure the drive’s DC bus potential with a voltmeter to ensure that the DC bus capacitors havefully

discharged as describedin the drive’s instruction manual.

Step 4. Allow adequate Braking Unit cooling time, approximately five to ten minutes.

Step 5. Replace the fuse. Referto figure 2 (styles B & C), 4 (style A), 5 (style E), or 6 (style F), for fuse

location. The fuse is labeled “F1”. Table 3 containsa list of the fuse part numbers.

Step 6. Reapply input powerto the drive. Refer to the drive’s instruction manual for complete start-up

information.
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Table 3 lists the braking kit contents.

Table 3 — Contents of the Snubber Braking Kit
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          
 

DC

Brushless

Kit Model IGBT Resistor Control Temperature Fan AC FAn

Number Transistor DC Fuse Array Board Board (24VDC) (115 VAC)

2SR20400 402410- 402410- 612180- O-48680- O-48680- 40241 0- ---

222FAW 516AHX 202J 220A 221A 907A

2SR20600 402410- 402410- 612180- O-48680- 0-48680- 40241 0- -—

222FAW 516AJX 202K 220A 221A 907A

2SR21200 402410- 402410- 612180- O-48680- 0-48680- 40241 0- ---

222GAW 516ANX 202L 220A 221A 907A

2SR21800 402410- 402410- 612180- O-48680- O-48680- --- 402410-

222HAW 516AQX 202M 220A 221A 907B

2SR40400 402410- 402410- 612180- O-48680- 0-48680- 40241 0- ---

222FAW 516AFX 202E 220B 221A 907A

2SR40600 402410- 402410- 612180- O-48680- O-48680- 40241 0- ---

222FAW 516AGX 202F 220B 221A 907A

2SR41200 402410- 402410- 612180- O-48680- 0-48680- 40241 0- ---

222BAW 516AJX 202G 220B 221A 907A

2SR41800 402410- 402410- 612180- O-48680- O-48680- --- 402410-

222GAW 516ALX 202H 220B 221A 907B

2SR50600 402410- 402410- 612180- O-48680- 0-48680- 40241 0- ---

222FAW 516AGX 202B 220C 221A 907A

2SR51200 402410- 402410- 612180- O-48680- O-48680- 40241 0- ---

222FAW 516AHX 202C 220C 221A 907A

2SR51800 402410- 402410- 612180- O-48680- O-48680- --- 402410-

222FAW 516AKX 202D 220C 221A 907B

2ST20009

2ST20054 402410- 402410- --- O-48680- --- --- ---

222HAW 516AQX 220A

2ST40009!

28740027! 402410- 402410- --- O-48680- --- --- ---

222GAW 516ALX 220B

2ST40075!'

2ST40125!

2ST40150!'

28740200!

2ST40300!

257500231 402410- 402410- -- O-48680- - - -
222FAW 516AkX 220C

1. Transistor braking module only
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