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TITLE: 333NX CA6-420 to CA9-460 AC Contactor Assembly - External
REV PROJECT NO. | ECO NO. CHANGE ORIGINATOR  INITIAL DATE
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

3159000-XXXX AE 333NX 60Hz 480 AC

All units

PROBLEM STATEMENT

Sprecher & Schuh discontinued the CAG6 version of AC contactors used on NX inverter line.

PROBLEM SOLUTION

CAQ9 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

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

NEE
B

CONTACTOR CA9-460

16030460

16030460 (Comes with CA9- ca. .
460 Contactor) CA9-S3-B11 or Aux Switch

16030460 (Comes with CA9- CA9-HF460 HARDWARE KIT
460 Contactor)
21000833-00 (Machined at
C&D)

CA9 333K NX BUSS BAR ADAPTER EMI BENT

21005333-00 CA9-460 CONTACTOR MOUNTING PLATE

21000617-01 (Machined at
C&D)

BUSBAR, EMI FILTER, LOWER, SOLARON 333

CA9 AC CONTACTOR INSULATION BARRIER
18-8 STAINLESS STEEL SOCKET HEAD SCREW, M6 X 1MM, 70MM LONG

I N T [ N N N

21505227-00

W@ (@ |T | T

N
*

90-1000570
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90-1000575 B 18-8 STAINLESS STEEL SOCKET HEAD SCREW, M6 X 1MM, 75MM LONG 2%
90-1001633 M107 1.5 x 25mm SOCKET CAP SCREWS 6 *
2530000 WAS BEL 0H389 OE930 0T083 SST 12
26000039 Compression Washer 6 *
2601065 M10 Nut g%
2631008 Nut M6.0 HEX SERRATED FLANGE STL ZNC 11 *
90-600068 Washer 1/2 inx 2 in 1 *
2511185 WAS FLT M08 8.90 25.40 2.30 STL ZNC RG o
90-600470 Washer 5/16 inx 17 % in 1 *
25000070 M6 x 1 Phillips Flathead 4%
21000834-00 Slotted Steel 17 3/8 x 21 ¥ inch Zinc e
2631010 B NUT, M10 HEX SERRATED FLANGE 4%

*extra parts provided

PARTS TO REMOVE FROM UNIT

3300106 CONTACTOR 420A CA6-420-El-11-120V

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-Ibs, and 26 in-lbs capabilities)
17mm Full Polish Cross-Force Wrench *see Reference Figure

5/160Hex Tip, Socket Bit 3/80Drive *see Reference Figure

3/160Hex Tip Key *see Reference Figure

Socket Extensions, 3/80Drive (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 i 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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EMI Assembly
Modified (3)

Adapter Plate

@

New CA9-460

©,

EMI Bus Bar

Extension (3)

®

Brackets (4)
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Introduction Figure C; Changeover from CA6-420 to CA9-460; Hardware

¢ CA9-460 Mounting Plate

* Disassembled CA9-460 Contactor
* ArcChutes(6)
* Chassis(1)
*  Springs(2)
* Top(1)

+  18-8 STAINLESS STEEL SOCKET HEAD SCREW, M6 X
1MM, 70MM LONG, DC side (2)

+ 18-8 STAINLESS STEEL SOCKET HEAD SCREW, M6 X
1MM, 75MM LONG, AC side (2)

* EMI Bus Bar Extension (3)

* M10-1.5x25mm SOCKET CAP SCREWS (3)
* BELLEVILLE PN2530000 (3)

¢ Sprecher+Schuh Fastener (3)

*  M10-1.5x25mm SOCKET CAP SCREWS (3)
e BELLEVILLE PN2530000 (3)

*  Washer PN26000039 (6)

+ M10Nut(3)

* EMI Assembly — Modified (3)

*  Washer 1/2in x 2in (1)

* Washer1/2inx1in(2)

* Washer5/16inx 1%in (1)

+ Nut M6.0 HEX SERRATED FLANGE STLZNC
PN2631008 (3)
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Introduction Figure D1; CA9-HF460 Hardware Kit
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Introduction Figure D2; CA9-HF460 Hardware Kit

2
[ ]
H
§

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).
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Introduction Figure E; EMI Filter Assembly; Modified 21000617-01, BUSBAR, EMI FILTER, LOWER, SOLARON 333

NOTEEnsure that thdacksideof EMI filter PCBA will face tleft sideof the inverter wherreplacingold bus bawith
the new modifiedbus bar(step 14) Seeprocess figures 6and 16b on pge 29.
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Introduction Figue F; CAAC Insultéon Barriers 4)
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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 fronttbfe inverter Iacated under the display
2. Posiion the DCDisconnect levera the OFF positio (if applicable.

3. Wait 5 minutes fo the DC bus to dsharge

4. Position the AC Disconnect levte the OFF positio(if applicablg.

5. Open the utility connection ciust breaker.

6. Disonnectthe DC input usg the external PV disconnect.

7. Veriify 0 voltson all input and output conductors usinggnown safe procedws.

8. InstallLOTO devices on alfjuipment as necessary ttomply with LOT@equirements.

BoldProprietary¢ Copies of thisdocument are controlled.
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9. Locate he Invertercalinet. See Process-igue 1

Inverter cabinet Cooling cabinet

AC/DC field wiring
terminal box

- Fork Lo et bo.

Magnetics cabinet
(also has rear access)

Procesdigure 1, Inverter cabinet
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10. Usingsafemaintenance pacticesfold the inverter assemblyput. SeeProces Figure 2

A
a3

ProcessFigure 2Disassenble thebrackets and fold the inwger assemby down.
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11. Disassemble tb gate drive PCBA, gate drivetray andassocited fastenas. SeeProcess-igure3.

Remove Gate Drive Cable
Connections

Remove IGBT Cable
Connections

Remove Gate Drive PCBAs

Remove Gate Drive Tray

Procesg$-igure3; Disassmble the gate drie connections, PCBAsfasteners, andray.
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12. Discomect the hose clamp using a 13nm wrenchto make roomto shift the gate drive tray to thedft (step 2)

andremove any zip tie impedirg movemenbf the hoses.SeeProcess igures 4a ad 4b.

Procesd-igures 4a and 4hRemove clamp and zip ties from hoses to alg@tedrive tray mobility.

BoldProprietary¢ Copies of thisdocument are controlled.
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13. Disasemble EMIFIter asembliesand ACtises SeeProcesd-igure 5.

Process-igureb; Disassmble the EMIfilter assemblies cables,connections, and ACfuses
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Procesd-igue 6a; Replacahe EMilfilter lower bus barwith new, modified bus bar

14. For all three EMI Filter assendd, remoe the old lower bus bar ad instdl the nen, modified bus bar

(2100061 701). Also ensure that the capacitors will be oriented correciy the backside of the board withce
to the left upon installationSee Process Figwéa and 6b

BoldProprietaryc Copies of thisdocument are controlled.
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Correct Incomrect

Procesd-igure6b; Correct orienation of EMI filter (left), and incorrect orientation of EMI filter (right)
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15. Disassemblelte existing CA8120 AContactor andkeep the hex nuts for use istep 17. SeeProcess Figure?.

- A %

Procesd-igure 7; Disassemle the AC coractorandcable connections
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16. Removdine reactorand set agle to make room focontactor installation See Proces§igure8.

Procesdigure 8; line reactorfor coolant cabiet.
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17. Instdl CA-9 contactor mounting plate using hex nutsremoved in step &. Torqueto 26 irtlbs. If hex nuts were
lost while remoing old contactor, use the extra hex nyovided in the kit 2631008).

SeeProces Figure9.

ProcesdHgure 9; Assemble AC conttor adaptor plate Install nus.
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18. Preassemble EMidaper bus bars(2100083300) into CA9460 kasdchassis Torgue these powe connection
bolts to 240in-Ibsto the Spreter+Schuh Fashers provided in the contactor hardware KRefer to the
instructions from the Sprecher+Schuh hardware kit for the proper orientation fofastena.

TOOBNEEDEDIorque Wrenchl17mm Rill PolishQrossForce Wrench5/1c £ip SockéBitx y ¢ 5 NR @
PARTS BEDEX?100083300x3¢ CA9 333K NX BUSSRBADAPTER EMI BENT

90-1001633x3¢ M10- 1.5 x 25mmSOCKET CAP SWRE

2530000x3 ¢ WAS EL B389 OE93MTO83 SST

Spreche#Schuh Bstenerx3¢ Includedin contactor hardware kit

See Process-igures 10a and 10b.

Process FHgure 10a; Pre-assemblyof EMI adaper bus bars to DC sidd C/-460 contacor.
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NOTEEnsure hat the EM adaptes ae centered,with equal pacingon eachside.

Process-igurel0b; EMladaper bus bars to DGideof CA9460 contactoralignment
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19. Installlower CA9460 baséchassisto contacor adager plate using 75 mm saws (90-1000757) on top, and 70
mm screvs (90-1000750 on bottom. Torque to 26 idbs.

SeeProcesg-igurell.

Procesdigure 11; Assembly of lower CA860 asdchasss on to contactor adpter plate.
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20. Installarcchutes andspringsin CA9-460AC contator.

SeProcessFigure 12.

=

Procesd-igurel2; Assembled arc chuteand ringsinside of CA160 cornactor.
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21. Installtop assemby to CAA60 contactor The CA9-460 should inclde one aux switch a CA9S3B11or a CA-
S3B10 ¢ if a second aw switch is included, remove If the aux switch is on the right side of the contactor,
move it to the left sideif it ison the left side already, leaveiitstalled asis.

SeeProcess-gure 13.

Proces Figurel3; Assembledupper CA9460 cortactor.
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22. Assemide BEMI Filter, PhaseCto CA9460 coractor using the5/16¢ Hex Tip, Socket BiB/8¢ Drivewith a torque
wrench, and thel7 mm Cros-ForceWrenchto hold the back nutif necessaryTorqueto 240in-Ibs. Working
from phase C to ptee A (ight to left) shouldmake theBMI filter installation esier.

SeeProcess-igures 14a and 4b.

* CA9-460 AC Contactor

* M10-1.5x25mm
SOCKET CAP SCREW

* Washer PN26000039

* BELLEVILLE PN2530000
* Washer PN26000039

* M10 Nut

Process-igurelda; AssembledaMI Fiter, PhaseCto CA9460 contator. Use 1Tm wrench to hold lack nut.
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e 26000039 Washer

* BELLEVILLE PN2530000

e 26000039 Washer

* M10 Nut

Procesd-igureldb; AssembledaMI Flter, washerorientation (detailed view).
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23. AssembleAC Fusg Phag A, B and Cto CA9460 contactor Torquepower connetion to 240 inlbs.

NOTEExtersiontools required to rechfuse bolts.SeeProcess-igures 15a and bb.

Process Figures 15a and Bb; Assembled ACFuse Phag Ato CA9-460 contactor.
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24. Assemblal EM Rlters, Phases A, B and ACRusesto CA9460 contacbr.

SeeProcesg-igure B.

Py

: b
7 F y

. ' \\ ‘

Procesd-igure B; Assemby of EMI Filtes and AGuses
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25. FastenEMIfilter lower busbarsto ground plane Use 90-600068and2511185washers for phase C bumar, 90-
600470washerfor phase B2511185washerfor phase Aard 2631008M6.0 nuts forall phasesTorqueto 52
in-Ibs.

SeeProcess-igure T.

SeRaReT

CA9460-E1 B

*  EMI Assembly —
Modified (3)

e Washer 1/2in x 2in
(1)

e Washer 1/2inx 1in
(2)

*  Washer 5/16inx 1
Y% in (1)

*  Nut M6.0 HEX
SERRATED FLANGE
STL ZNC
PN2631008 (3)

* Existing Lock Nuts
(3)

ProcessFigue 17; Assembly oiower EMIbus kar to ground plane.
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26. AssembleAC Cableto CA9460 contactorusing2530000washersM10-1.5 x40mm socket cap screwsand
SpecherShuh fastenersf(om contacor hardwarekit). Torque power connectins to 240in-Ibs.

SeeProcess-igue 18.

AC Cable

ProcessFgure 18; Asembly of ACCablesd CA9460 contacbr. Use Sprechei&huhhardware; M10-1.5 x40mm soclet
cap erews(3), Washers10.5x23x2.5 (3), FastereB).
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27. AssembleCA9 AClnsulation Barriesinto CA9 Contactor

SeeProcess Figureda and 19b.

Process-igure Bb ¢ Insert Insultation Barrier (24 Batom

BoldProprietary¢ Copies of thisdocument are controlled.
Page33of 38




Bold Support External Bulletin
Kit & - REV
(ETQ BOLD Pe'\:t# 3191041-00 F

RENEWABLES

28. Connect thewireslabelledK1-Aland KXA2 to the terminals labedd Al and A2 at the top of the contactor.
Cmnect the wires labétd K134 and K131 to the normally openNO) terninals of theaux swith:

TheCA-S3B10 will have only normally ope(NO) terminals; connectwire Kt34to the top terminal, and wire k31 to
the bottom terminal.

The CA-S3B11 will have both normally open (NO) andmuaally closed (N&erminalsg connectwires K134 to the top
NO terminal, and wire k21 to the bottomNOterminal. Leave the NC terminalssconnected.

SeeProcess-igue 20.

ProcessFigure20; Assentled Aux contactor harness ad K1-Al, KL-A2- harness.

BoldProprietary¢ Copies of thisdocument are controlled.
Page34 of 38




Bold Support External Bulletin
Kit & - REV
EBOLD | ru 3191041-00 F
RENEWABLES

29. Reassembl&ate Drivetray using lbackets showrbelowto shift gatedrive tray to the left Useexisting2631008
M6.0 nuts 25000070M6 x 1 PHilips Flathead and 2100083400 slotted steel bracketsTorquesto 26 intlbs.
Reonnectcable comections, etc.

SAFETY CRITICAL SN&Rhifting the platformmay result in IGBT failusedo not ip thisstep.

SeeProces Figure21.

M6 x 1 Phillips Flathead (4)
M6.0 HEX SERRATED FLANGE (8)
Slotted Steel 1-3/8 x 1-1/4 Inch Zinc (4)

Slotted Steel 1-3/8 x 1-1/4 Inch Zinc (4)

Proces Figure21; Assembly of Gate Dre/P@BAs and Carections.Bracketsshown to movegate drive tray to the left.
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30. Reinstall the heeclamp andeplace zip ties that wereemoved instep 12. Ensurethat the hoses willnot be
pinched when the inweer assemly is folded back into the uposition.

SeeProcessFigue 22.

Pracess Figure2 Reinstding the hose clamps and zip ties.
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31. Foldengire assembly bzk intoupright state.

SeeProces Figure 23.

ProcessFigure23; Conpleted assembly
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