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D rl Ve Comml SSl Onl ng Turn to the Experts

Procedure to check insulation resistance with a
multi-meter

Procedure to check the condition of
Converter SCR/diodes
DC Bus Capacitors
Inverter back diodes
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Ca.uu oNn Turn to the Experts

Internal components and circuit board may present an
exposure to high voltages — up to 1,000 volts.

Dangerous voltage may exist in input/output circuits even
when the power Is disconnected.

High voltages are present even when the motor is not
running.

The 9000X Series drives have large capacitive leakage
currents due to their high switching frequencies.
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Comml SS' Onl ng Step #1 Turn to the Experts
Review VFD and it's connected load for proper installation.

1. Incoming power, outgoing motor, and control wiring are
each in their own conduit.

2. The source of power for the VFD and it's connected load
IS of sufficient size to operate the equipment.

3. All wiring has been accomplished according to local
codes and to Eaton Electrical specifications for the size
of the VFD and it's connected load.

4. The VFD is clean and free of installation debris,
equipment, or tools.

5. Ifinstalled, remove line and motor connections at the
VFED in preparation for pre-power checks.
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Comml SS Onl ng Step #2 Turn to the Experts

Perform Pre-Power meter checks.

1.

2.

3.

Confirm all power sources are tagged and locked and
are de-energized.

With line connections disconnected from VFD test for
grounds on L1, L2, and L3 of the VFD. (Minimum 1
Megohm to ground)

With motor connections disconnected from VFD test for
grounds on motor leads. (Minimum 1 Megohm to
ground) 5 P
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EATON LCX9000
Commissioning: Step #3 Turn o the Experts

Static Checks of the Converter Section

A\

Perform the following with power off and motor leads
disconnected

1. Using a digital multimeter with a diode and resistance
scale (Fluke 87 or equipvalent)

2. Select the diode scale of the multimeter.

3. Use the (B+) and (B-) bus rails as the reference point
for both converter and inverter checks.
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Comml SS Onl ng Step #3 Turn to the Experts
Static Checks of the Converter Section

Per:orm the following with power off and motor leads

disconnected

1. Using a digital multimeter with a diode and resistance
scale (Fluke 87 or equipvalent)

2. Select the diode scale of the multimeter.

3. Use the (B+) and (B-) bus rails as the reference point
for both converter and inverter checks.

4. Use SVX9000 Drive commissioning checklist form
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Fig. 1A — DC Bus Locatlon (Typlcal) for Frame
CH72 and CH74
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Commissioning checklist in CD

SVX 9000 Drive Commissioning Checklist

Pre-Test Checks

Procedure

oK?

L TAG & LOCKOUT ALL PO'WER SOURCES TO THE WFD PER CUSTOMER &

COMMISIONER POLICIES

. Wisually inspect application to determine preparedness for operation

. Incoming power, outgoing motor and control wiring each in their own conduit

Power source and cabling adeguate for VFD and connected load

. The VFD it clean and free of installation debris, equipment or toals

m| o] B ] ke

. f installed, remove line and load side cables from VFD

Ground Check of Incoming Cables

Power OFF — Meter on Resistance

Procedure

Expected Qutcome

Value

+Probe ta L1 Disconnected Cable [ -Probe to Ground

= 1 Megohm to Ground

+Probe to L2 Disconnected Cable [/ -Probe to Ground

=1 Megohm to Ground

+Frobe to L3 Disconnected Cable f -Probe to Ground

=1 Megohm to Ground

Ground Check of Motor Cables

Power OFF — Meter on Resistance

Procedure

Expected Outcome

Value

+Probe ta T1 Disconnected Cable / -Probe to Groond

> 1 Megohm to Ground

+Probe ta T2 Disconnected Cable / -Probe to Ground

> 1 Megohm to Ground

+Probie to T3 Disconnected Cable f -Probe to Ground

=1 Megohm to Ground

Ground Check of VFD L1 = L2 = L3

Power OFF — Meter on Resistance

Procedure

Expected Dutcome

Value

+Probe to L1 Terminal | -Probe to Ground

= 1 Megohm to Ground

4+Probe to L2 Terminal | -Probe to Ground

= 1 Megohm to Ground

+Probe to L3 Terminal | -Probe to Ground

= 1 Megohm to Ground
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Static Checks: Inverter & Rectifier Turn to the Experts

Power OFF

Value should increase until
“OL” is reached

.OL

Meter +ve Lead on B-, -ve Lead on B+

DC- to input L1, L2, L3 0,35V
DC+ to input L1, L2, L3 1,2V
DC- to output U, v, w 0,3V
DC+ to output U, V, W 0,3V 10
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Static Checks: Inverter & Rectifier Turn to the Experts

T Power OFF

Value should be +/- 10%
of each other

e
| ﬁ i
]mi

I TFJ .350vdc

Meter +ve Lead on B-, -ve Lead on B+

DC- to input L1, L2, L3 0,35V
DC+ to input L1, L2, L3 1,2v
DC- to output U, Vv, w 0,3V
DC+ to output U, v, W 0,3V
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Commissioning: Step #4 Turn to the Experts
Check wiring connections
1. Check all wiring for proper connections

L4
o
[ ' :m_u' TN DCs Mu-dl:lfla Ftrgrlai Side ' .
RS I i = =
i i i I ™
18 S T | ekt | B ¥| | Rl
s e L ST (A o !
L3 | o LA = T &
¥L L i - 3] | b | i
LT (e e ‘-’:4fr w3 18 Lt | ok
ik DC- [ I S 1
Wil T = 3 il =5 +5 11 _:|~'5
-t - TTH[E L= ==
7 e e #|IHF = w8 #|IE|E
: |L{ Mains Voltage | Mo SEL e B o T = -
pEs-77 | 500/VBOO459 | Supervision | walge 2lAd A% A > :gﬁ.rrrg
890/VBOO4S0 =
M t 500/VBOOS26
Ractifier Board X13 EESGI;.&IIFFBF‘I'I-EH 89[!'::"'."300524
]
A}Sqlgc"l —,f—l Module Left Sida
5P+ o=
AR . 0 93] | 51
ap. omr—od | : | T
With SPU-024 < | | fer]
option only SPP o-m : : I
L, (ST
4 [ ed to B4 ] | | R
*ifS'-“J-[:!‘EndI-f'T:"r-jne | SPRIe=4ix20 X1 U _’HLS f__
Diriver 1 B
Board =TT :‘
ASIC/ 3x10 e @
ASI . VEDD487 -
HB..H13 H4...H9 Measuramant 500/NVBO0S25
T UH._wWL Board 2 R90/VEDDZ3

ASIC/ —rvm Internal
X ¢ Fans

12



EATON LCX9000 T

"®

Comml SS' Onl ng Report | N CD Turn to the Experts’

F: 1N Previous Page mmissioning Report F: TN Commissioning Report
2070 2010
cmm% port k= to be wro?mm a certifled Esfon Elecirical Driwes Commizsioner and
submitied o the Drives TRC at the complation commiagioning. &1 ssciiona musat ba complsts to qualily Record the followi i b it
for extendad Record any non-confommances siner In the comments section on pags 2 of U8 3 separats e dnEly At e R - -
sheat of paper. Fax of E-mall the completad form to tha Drtves TRC. Line voltage: phase — phase: | AB: B-C A-C:
) Line voltage: phase — ground: | A-G: B-G: C-G:
VFD Instalied Location DC Bus WVoltage: B+-B- Bs-G: B-:
Company Mame: Record the following operational checks:
Address: Readings recorded at Operating Frequency:
City, State, Fip: Line Yoltage Phase — Phase: | A-B: B-C: AL
Contact Name: Line Curmrent (each Phase}): A B: c
Title: Motor Voltage — Menitor: [ Cutput Current — Power Multimonitor:
Telephone:
Fax Clean Power Rectifier Lead Readings
Email:
L14: L17: L1z L13: L16:
VED Nameplate Information Eguipment Being Operated Ligr L12- L15: L18-
&.0. Number Appication {Fan, Pump, Conve)
Catalog Number: CLeStome: Equigment reerence, SRR S ET T N val el
Serial Mumber: VFD Software
w‘ o ! LI LI LI m Application Chosen:
Motor Nameplate Information
CatPart Mumber Critical Parameter Settings
Manufacturer Minimum Speed: DHM 1:
Voltage: Speed: Frequency: Maximum Speed: DN 2:
HP: FLA: SF. Current Limit: DIN 3:
, - . . _ LocalHand Start Sowrce: DiN 4:
Confirm Installation Cﬂnd:hunf:ﬂur:x!j;ﬂlﬂifi?n Elﬁi;e:r?ﬁe:nnspm RemotelAuto St Source: OIN 5-
ves | Mo Yes Mo LocalHand Stpt Source Location: DiM &:
Ambient Environment [ | [ | control wiring Ol O Remote/Auto Stpt Source Location: E’E:aif g“tF'“: ;
Enclosure Rating [ [ [ | motor Power Wiring ] ] %ﬂ%‘”t: e bR
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Ling Voltage wiring [ [ [ [ irverter Duty hctor ] ] Manufs
Chutput Filter 1101
Pre-power static checks bocment sl non-ontsrmances n Se semzoni
Pass | Fal Pass Fall
Motor and cables meggered WFDO converter checks
Inspect power connections WFD inverter Checks
o docurmet o i
Lrtens Technical Rasowos Cender wt S00-2402070
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EATON LCX9000

Commissioning report submission

Turn to the Experts

Submit the following items to vfdaftermarketeg@eaton.com with a copy
submitted to your local service engineer and a copy included in your

startup file

F;T.N r missioning Report
2010

Tnis Commisgloning Faport = o b2 50 Dy 4 corlifled Eafon Elecirical Drives Commizsioner and
aubmitied o the Drives TRC at the compilstion of he VFD commissioning. A1l seciions must ba

axtended -_Record any non-conformances efiher In the comments section on pags 2 of use 3 ssparats
shest of paper. Fax of E-mall ihe completed form {o the Drtves TRC.

ecord the following power on checl

Commissioning Report

Line voitage: phase — phase: | A5

[EC
Line voitage: phase — ground: | AG: [Ea:
FD Installed Location DC Bus Vottage: B 5
Company Name: Record the following o :
Address: Readings recorded at Operating Frequency:
City. State, Zip: Line Yoltage Phase — Fhase: | A [Bc: [ac
Contact Name: Line Cumrent (each Phase) |E |I=
Title: Motor Voltage — Monitor: | Output Current — Power Multimonitor:
Telephone:
Fan Clean Power Rectifier Lead Readings.
Emall
||LI4: | IRE: L1t [IRES [Lie: I‘
FD Nameplate Equipment Being Operated [Cie: [z [Lis [Cia: I |
5.0 Number- Appeatan 7 P
Catalog Number: I BT TG o Software Selection
Senal Humber System Software VFD Software |
File Number: Application Chosen:
Motor Nameplate
Cat/Part Number Critical Parameter Settings
Manufacturer: mum Speed: DIN 1:
Voltage: [Speed: | Frequency: Maximum Speed: DIN 2
HP: [FLa [sF Current Limit: DINE.
Confirm Installtion Conditjons comply with Eslon Electr requirements ;‘;“:::fﬁs';::‘;:fw_ g:: ;
Yes | No I | LocalHand Stpt Source Location: DIN 6
Ambient Environment 1 |1 | control Wiring | | s Stpt Source Location: Relay Output 1 3
Endlosure Rating [ |1 | Motor Power Wiring I 1 Digital Outputc Belny Ougait 2
VFD Mounting 0 | O | Grounding bk
Line Voltage wiring O [ | inverter Duty Motor
Cutput Filter aolg
Pre-power static checks mememn st ron smbermances in e comemnts smcbon
[Pass] Fx [
Wotor and cables meggered | [ ] | [ ] | VFD converter ched)
Inspect power connections | | | | || | VFD inverter Check]

SVX 9000 Drive Commissioning Checklist

Pre-Test Checks

Procedure ox?

TAG & LOCKDUT ALL POWER SOURCES TO THE VFD PER CUSTOMER &
POLICIES

Visually inspect application o dessrmine preparcgnes:

N

g power, outgaing motar and cantrol wiring each |

4. Pawer source and ca

‘adequate for VFD and connected load

5. The viD & e

allation &

cauipment or toals

E. 1 installes,

e fram VID

Ground Check of Incoming Cables

Power OFF - Meter on Resistance

Procedure Expected Outcome Value

+Probe to L1 Disconnected Cable | -Probe to Graund | = 1 Megohm to Gr

+Frabe ta L2 Discannected Cable [ -Probe ta Ground | >3 Megohm ©

+Frobe to 3 Disconnected Cable [ -Probe to Ground | =1 Megahm ©

Ground Check of Motor Cables

Power OFF - Weter on Resistance

Frocedure Expected Outcome Vatue

t5 1L Dis

ed Cabiie [ Probe to Ground | = 1 Megahm 1o Graund

to T2 Dis ted Cabie | -Probe to Ground | » 1 Megahm to Ground

od Cable /

“Frobe to Graund | =1 Megahm te Ground

Ground Check of VFD L1~ L2 - L3

Power OFF - Wleter on Resistance

Frocedure Expected Outcome Value

+Frobe ta L1 Terminal | -Frobe to Ground > 1 Megohm to Ground

+Probe to L2 Termi

7 -Probe to Ground > 1 Megohm to Ground

+Probe to L3 Terminal | -Probe to Ground =1 Megobm to Graund

Page Laf s
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Commissioning report
SVX9000 Drive
commissioning
Checklist

Service Info
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EATON LCX9000

Basic Troublesnooting Turn to the Experts

Troubleshooting the Drive — The drive can display
two kinds of error codes on the ICVC called the Alert and

Alarm codes. These codes signal a problem detected during
self tuning or drive operation. Alert and Alarm codes are located
in the 19XRV Start-Up, Operation and Maintenance Instructions.

Note the following differences between Carrier and Allen-Bradley terminology:
« Awarning message on the ICVC is an ALERT
* The same warning viewed with Rockwell Drive Explorer is a VFD
ALARM
* A failure resulting in a shutdown is seen as an ALARM on the ICVC and
as a VFD FAULT when viewed with Drive Explorer

CONDITION CODES
ICVC ALERT = VFD ALARM
ICVC ALARM = VFD FAULT
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Troubleshooting list Turn to the Experts

Ezton LCX 5000

F1-Owvercurrent F2 -- Overvoltage

Fauf was ganaraiad

= Hregs rasisior 10
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CheCk Ju mper Turn to the Experts

MLLT|—'—1UHE{;£E9AF:'W@\ AGQ— OPTAg Cal’d
X1, X2, X3 & X6 jumper

REFERENCE QUTFUT 10V
should be properly set

ANALOG INPUT VOLTAG
(RANGE 0-10 vDC)

when board is replaced
X2

/0 GROUND
L) L)

AMALOG INFUT CURRENT
{IQANGE 4—20mA)
e

CONTROL VOLTAGE Q§L J 2fVaut
| /0 GROUND
OFEMN

OPEN DNz
EXTERMAL FALLT DIM3
DINT=DING COMMOMN CMA
CONTREOL VOLTAGE OUTPUT Z24vout
| /0 GROUND GND
SPARE SAFETY DIN4
ICE BUILD

REMOTE START
DIN4—-DINE COMMON
OUTPUT FREQUENCY
ANALOG OUTPUT
DIGITAL QUTPUT READY

=2 E

00

X6
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e
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EATON LCX9000

Maintenance & Troubleshooting Turn to the Experts

Notice!

Fans are located on top of drive. Older version drive do not have the connector
on the cable!

CH®6 units

1.Remove the upper handle
2.Remove the fans
3.Disconnect the fan cable
CH7 units

4.0pen the plastic cover from the sides
5.Disconnect the fan cable
6.Remove 2 screws
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Maintenance & Troubleshooting Turn to the Experts’

Internal Cooling Fans
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Maintenance & Troubleshooting Turn to the Experts

Whenever breakers trip or fuses open conduct static
checks

Do the basics first:
Check Line Voltage
Motor Integrity:
Disconnect Motor
Conduct Megger Test
If necessary conduct Surge Test
Check Motor
Get temperature reading of all power line connection



