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 TITLE: 333NX CA6-420 to CA9-460 AC Contactor Assembly - External 

 

REV PROJECT NO. ECO NO. CHANGE ORIGINATOR INITIAL DATE 

A N/A 3191041-00 Initial Release Ron Vidano 10/2021 

B-F N/A 3191041-00 Rev F Nate Kilmer 04/2023 

 

PRODUCT PLATFORM 

PRODUCT LINE VOLTAGE FREQUENCY COUNTRY (US/CAN) 

333NX 480 60HZ US/CAN 

COMMENTS:  

 

PRODUCTS AFFECTED 

Part Number REV Description Date Range/SNôs 

3159000-XXXX  AE 333NX 60Hz 480 AC 
All units  

   

 
 

PROBLEM STATEMENT 
Sprecher & Schuh discontinued the CA6 version of AC contactors used on NX inverter line. 
  
 
 

PROBLEM SOLUTION 
CA9 is the Sprecher & Schuh new model to replace CA6 and has a different form factor but has a small 
enough size envelope to fit in existing space. An adapter kit and method has been developed. 
  
 
 

ASSEMBLIES AFFECTED 

Part Number REV Description Notes, SNôs if applicable 

    
 

PARTS TO ADD TO UNIT 
Order individual parts listed below, NOT the 318- service kit.   *Use current revision unless specified below. 

Part Number *REV Description QTY 

16030460 B CONTACTOR CA9-460 1 
16030460 (Comes with CA9-

460 Contactor) 
 CA9-S3-B11 or  Aux Switch 1 

16030460 (Comes with CA9-
460 Contactor) 

 CA9-HF460 HARDWARE KIT 1 
21000833-00 (Machined at 

C&D) 
B CA9 333K NX BUSS BAR ADAPTER EMI BENT 3 

21005333-00 B CA9-460 CONTACTOR MOUNTING PLATE 1 
21000617-01 (Machined at 

C&D) 
B BUSBAR, EMI FILTER, LOWER, SOLARON 333 3 

21505227-00 B CA9 AC CONTACTOR INSULATION BARRIER 4 

90-1000570 
B 

 
 
 
 
 

18-8 STAINLESS STEEL SOCKET HEAD SCREW, M6 X 1MM, 70MM LONG 
 
 
 

2 * 
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90-1000575 
B 18-8 STAINLESS STEEL SOCKET HEAD SCREW, M6 X 1MM, 75MM LONG 2 *  

90-1001633  M10 ï 1.5 x 25mm SOCKET CAP SCREWS 6 * 

2530000  WAS BEL 0H389 0E930 0T083 SST 12 * 

26000039 
 Compression Washer 6 * 

2601065  M10 Nut 3 * 

2631008  Nut M6.0 HEX SERRATED FLANGE STL ZNC 11 * 

90-600068  Washer 1/2 in x 2 in 1 * 

2511185  WAS FLT M08 8.90 25.40 2.30 STL ZNC RG 2 * 

90-600470  Washer 5/16 in x 1 ï ½ in 1 * 

25000070  M6 x 1 Phillips Flathead 4 * 

 21000834-00  Slotted Steel 1 ï 3/8 x 2 ï ¼ inch Zinc 4 * 

2631010 
B NUT, M10 HEX SERRATED FLANGE 4 * 

 
*extra parts provided 
 

PARTS TO REMOVE FROM UNIT 
 

Part Number REV Description QTY 

3300106 B CONTACTOR 420A CA6-420-EI-11-120V 1 

 
 

SPECIAL TOOLS/EQUIPMENT NEEDED 
 Field work can be performed in a safe and quality fashion without specialty equipment, except tools noted below.   

 
Torque Wrench (ensure you have 240 in-lbs, 52 in-lbs, and 26 in-lbs capabilities) 
17mm Full Polish Cross-Force Wrench *see Reference Figure 
5/16ò Hex Tip, Socket Bit 3/8ò Drive *see Reference Figure 
3/16ò Hex Tip Key *see Reference Figure 
Socket Extensions, 3/8ò Drive (see Process Figure 13b on pg. 25) 
 
 
 
 
 
*Reference Figure 
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REFERENCE DOCUMENTATION & TEST REQUIREMENTS 

 
See top level BOM for further build instructions and standard test plan   

5050491 ï OMS, INST DWG, 333K SOLARON, ASSEMBLY 
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Introduction Figure A; Comparison of old CA6-420 and new CA9-460 contactor. 
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Introduction Figure B; Changeover from CA6-420 to CA9-460. 
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Introduction Figure C; Changeover from CA6-420 to CA9-460; Hardware 
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Introduction Figure D1; CA9-HF460 Hardware Kit 
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Introduction Figure D2; CA9-HF460 Hardware Kit  
 

 
 
 
EXCHANGE PARTS 
 

1. 90-1000570 and 90-1000575 replace the four mounting screws in the CA9-HF460 
2. 90-1001633 replace three of the screws for mounting the EMI filters. NOTE: three screws are replaced by six shorter screws to accommodate 

the BUSS BAR ADAPTERS (21000833-00). 

 
 
 
 
 
 
 
 
 

Do not replace 
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Introduction Figure E; EMI Filter Assembly; Modified 21000617-01, BUSBAR, EMI FILTER, LOWER, SOLARON 333 

 

 
 
NOTE: Ensure that the backside of EMI filter PCBA will face the left side of the inverter when replacing old bus bar with 
the new modified bus bar (step 14). See process figures 16a and 16b on page 29. 
 
 
 
 
 
 
 
 
 
 

21000617-01 Bus Bar, Lower 



Bold Support External Bulletin 
 

 

Kit & 
Part # 

3191041-00 REV F 

 

Bold Proprietary ς Copies of this document are controlled. 
                                         Page 10 of 38 

 

 
Introduction Figure F; CA9 AC Insultation Barriers (4) 
 

 



Bold Support External Bulletin 
 

 

Kit & 
Part # 

3191041-00 REV F 

 

Bold Proprietary ς Copies of this document are controlled. 
                                         Page 11 of 38 

 

 

REWORK INSTRUCTIONS 

***THIS PROCEDURE IS TO BE PROFORMED BY TRAINED SERVICE PERSONNEL ONLY*** 
 
Please read through these instructions completely prior to starting this procedure, familiarize yourself with the 
tools and skills needed to complete this procedure.  
 
Customer agrees that personnel performing this repair task are familiar with the equipment, trained in 
appropriate safety protocols, and have current training such as OSHA30 and arc flash training in accordance 
with NFPA 70E. 

 
1. Push the STOP button on the front of the inverter located under the display 

2. Position the DC Disconnect lever to the OFF position (if applicable). 

3. Wait 5 minutes for the DC bus to discharge. 

4. Position the AC Disconnect lever to the OFF position (if applicable). 

5. Open the utility connection circuit breaker. 

6. Disconnect the DC input using the external PV disconnect. 

7. Verify 0 volts on all input and output conductors using known safe procedures.  

8. Install LOTO devices on all equipment as necessary to comply with LOTO requirements. 
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9. Locate the Inverter cabinet. See Process Figure 1 

 

 

Process Figure 1; Inverter cabinet 
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10. Using safe maintenance practices fold the inverter assembly out. See Process Figure 2. 

 

Process Figure 2; Disassemble the brackets and fold the inverter assembly down. 
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11. Disassemble the gate drive PCBAs, gate drive tray and associated fasteners. See Process Figure 3. 

 

Process Figure 3; Disassemble the gate drive connections, PCBAs, fasteners, and tray. 
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12. Disconnect the hose clamp using a 13 mm wrench to make room to shift the gate drive tray to the left (step 29) 

and remove any zip ties impeding movement of the hoses. See Process Figures 4a and 4b. 

 

 

Process Figures 4a and 4b; Remove clamp and zip ties from hoses to allow gate drive tray mobility. 
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13. Disassemble EMI Filter assemblies and AC fuses. See Process Figure 5. 

 

Process Figure 5; Disassemble the EMI filter assemblies, cables, connections, and AC fuses. 
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14. For all three EMI Filter assemblies, remove the old lower bus bar and install the new, modified bus bar 

(21000617-01). Also ensure that the capacitors will be oriented correctly, i.e. the backside of the board will face 

to the left upon installation. See Process Figures 6a and 6b. 

 

Process Figure 6a; Replace the EMI filter lower bus bar with new, modified bus bar. 

 

 

 

 

 

21000617-01 Bus Bar, Lower 
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Process Figure 6b; Correct orientation of EMI filter (left), and incorrect orientation of EMI filter (right). 

 

 

 

 

 

 

 

Incorrect Correct 
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15. Disassemble the existing CA6-420 AC contactor and keep the hex nuts for use in step 17. See Process Figure 7. 

 

Process Figure 7; Disassemble the AC contactor and cable connections. 

 



Bold Support External Bulletin 
 

 

Kit & 
Part # 

3191041-00 REV F 

 

Bold Proprietary ς Copies of this document are controlled. 
                                         Page 20 of 38 

 

16. Remove line reactor and set aside to make room for contactor installation. See Process Figure 8. 

 

Process Figure 8; line reactor for coolant cabinet. 
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17. Install CA-9 contactor mounting plate using hex nuts removed in step 15. Torque to 26 in-lbs. If hex nuts were 

lost while removing old contactor, use the extra hex nuts provided in the kit (2631008). 

See Process Figure 9. 

 

 

Process Figure 9; Assemble AC contactor adaptor plate. Install nuts. 
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18. Preassemble EMI adapter bus bars (21000833-00) into CA9-460 base/chassis. Torque these power connection 

bolts to 240 in-lbs to the Sprecher+Schuh Fasteners provided in the contactor hardware kit. Refer to the 

instructions from the Sprecher+Schuh hardware kit for the proper orientation for the fastener. 

TOOLS NEEDED: Torque Wrench, 17mm Full Polish Cross-Force Wrench, 5/1сέ Tip Socket Bit 3κуέ 5ǊƛǾŜ 

PARTS NEEDED: 21000833-00 x3 ς CA9 333K NX BUSS BAR ADAPTER EMI BENT,  

                             90-1001633 x3 ς M10 - 1.5 x 25mm SOCKET CAP SCREWS,  

                             2530000 x3 ς WAS BEL 0H389 0E930 0T083 SST 

                                           Sprecher+Schuh Fastener x3 ς Included in contactor hardware kit 

See Process Figures 10a and 10b. 

                 

 

Process Figure 10a; Pre-assembly of EMI adapter bus bars to DC side of CA9-460 contactor. 
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NOTE: Ensure that the EMI adapters are centered, with equal spacing on each side. 

 

 

Process Figure 10b; EMI adapter bus bars to DC side of CA9-460 contactor alignment. 
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19. Install lower CA9-460 base/chassis to contactor adapter plate using 75 mm screws (90-1000757) on top, and 70 

mm screws (90-1000750) on bottom. Torque to 26 in-lbs.  

See Process Figure 11. 

 

Process Figure 11; Assembly of lower CA9-460 base/chassis on to contactor adapter plate. 

 

75 mm 
 

70 mm 
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20. Install arc chutes and springs in CA9-460 AC contactor. 

See Process Figure 12. 

 

Process Figure 12; Assembled arc chutes and springs inside of CA9-460 contactor. 



Bold Support External Bulletin 
 

 

Kit & 
Part # 

3191041-00 REV F 

 

Bold Proprietary ς Copies of this document are controlled. 
                                         Page 26 of 38 

 

21. Install top assembly to CA9-460 contactor. The CA9-460 should include one aux switch, a CA9-S3-B11 or a CA9-

S3-B10 ς if a second aux switch is included, remove it. If the aux switch is on the right side of the contactor, 

move it to the left side, if it is on the left side already, leave it installed as-is. 

See Process Figure 13. 

 

Process Figure 13; Assembled upper CA9-460 contactor. 
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22. Assemble EMI Filter, Phase C to CA9-460 contactor using the 5/16έ Hex Tip, Socket Bit 3/8έ Drive with a torque 

wrench, and the 17 mm Cross-Force Wrench to hold the back nut if necessary. Torque to 240 in-lbs. Working 

from phase C to phase A (right to left) should make the EMI filter installation easier. 

See Process Figures 14a and 14b. 

 

Process Figure 14a; Assembled EMI Filter, Phase C to CA9-460 contactor. Use 17mm wrench to hold back nut. 
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Process Figure 14b; Assembled EMI Filter, washer orientation (detailed view). 
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23. Assemble AC Fuses, Phase A, B, and C to CA9-460 contactor. Torque power connection to 240 in-lbs. 

NOTE: Extension tools required to reach fuse bolts. See Process Figures 15a and 15b. 

 

 

Process Figures 15a and 15b; Assembled AC Fuse, Phase A to CA9-460 contactor. 

EXTENSION ADAPTERS 
REQUIRED 
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24. Assembled EMI Filters, Phases A, B, C and AC Fuses to CA9-460 contactor. 

See Process Figure 16. 

 

Process Figure 16; Assembly of EMI Filters and AC Fuses. 
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25. Fasten EMI filter lower bus bars to ground plane. Use 90-600068 and 2511185 washers for phase C bus bar, 90-

600470 washer for phase B, 2511185 washer for phase A, and 2631008 M6.0 nuts for all phases. Torque to 52 

in-lbs. 

See Process Figure 17. 

 

Process Figure 17; Assembly of lower EMI bus bar to ground plane. 

 

 

 

 

 



Bold Support External Bulletin 
 

 

Kit & 
Part # 

3191041-00 REV F 

 

Bold Proprietary ς Copies of this document are controlled. 
                                         Page 32 of 38 

 

26. Assemble AC Cables to CA9-460 contactor using 2530000 washers, M10-1.5 x 40mm socket cap screws, and 

Sprecher+Schuh fasteners (from contactor hardware kit). Torque power connections to 240 in-lbs. 

See Process Figure 18. 

 

Process Figure 18; Assembly of AC Cables to CA9-460 contactor. Use Sprecher+Schuh hardware; M10-1.5 x 40mm socket 

cap screws (3), Washers, 10.5x23x2.5 (3), Fasteners (3). 
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27. Assemble CA9 AC Insulation Barriers into CA9 Contactor 

See Process Figure 19a and 19b. 

 

Process Figure 19a ς Insert Insultation Barrier (2) ς Top 

 

Process Figure 19b ς Insert Insultation Barrier (2) ς Bottom 
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28. Connect the wires labelled K1-A1 and K1-A2 to the terminals labeled A1 and A2 at the top of the contactor. 

Connect the wires labelled K1-34 and K1-31 to the normally open (NO) terminals of the aux switch: 

The CA9-S3-B10 will have only normally open (NO) terminals ς connect wire K1-34 to the top terminal, and wire K1-31 to 

the bottom terminal. 

The CA9-S3-B11 will have both normally open (NO) and normally closed (NC) terminals ς connect wires K1-34 to the top 

NO terminal, and wire K1-31 to the bottom NO terminal. Leave the NC terminals disconnected. 

See Process Figure 20. 

 

Process Figure 20; Assembled Aux contactor - harness and K1-A1, K1-A2 - harness. 
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29. Reassemble Gate Drive tray using brackets shown below to shift gate drive tray to the left. Use existing 2631008 

M6.0 nuts, 25000070 M6 x 1 Phillips Flathead, and 21000834-00 slotted steel brackets. Torques to 26 in-lbs. 

Reconnect cable connections, etc. 

SAFETY CRITICAL STEP: Not shifting the platform may result in IGBT failures, do not skip this step. 

See Process Figure 21. 

 

Process Figure 21; Assembly of Gate Drive PCBAs and Connections. Brackets shown to move gate drive tray to the left. 
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30. Reinstall the hose clamp and replace zip ties that were removed in step 12. Ensure that the hoses will not be 

pinched when the inverter assembly is folded back into the up position. 

See Process Figure 22. 

 

 

 

Process Figure 22; Reinstalling the hose clamps and zip ties. 
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31. Fold engine assembly back into upright state. 

See Process Figure 23. 

 

 

Process Figure 23; Completed assembly. 

 


