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EATON LCX9000
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Literature

Drive identification

Component familiarization

Wiring Diagrams

Check field wiring and enter the control parameter before
start up

Basic troubleshooting

Registering the new drive in the Rockwell Warp System
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L | terature & W| r| ng Turn to the Experts
19XRV-4SS Start Up and Operations Manual

19XRV-?SI Installation Manual

202-009004-001 Control Schematic w/o meter package
202-009004-002 Control Schematic w/ meter package

L Currier with PIC Il Controls

Eaton LCX9000 VFD Option

Start-Up and Service Instructions

SAFETY COMNSIDERATIONS
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EATON LCX9000
Standard Work Instructions Turn to the Experts’

CCS-SOP-7-SWI00418 Eaton LCX9000:How to generate
service info with 9000XDrive

CCS-SOP-7-SWI00419 Eaton LCX9000:How to setup
trend recorder using 9000XDrive




EATON LCX9000

LCX
i

Product Famity

LCX = High Performancs
Liqudd Coolad Drtve
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Current Rating
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Turn to the Experts
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Three Frame Sizes for
Carrier Application
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Table 1 — VFD Frame Size and Application

MAXIMUM
EATOgI;g#ME CA““ES PART | ~ONTINUOUS AMP
. RATING
19XVE0485
19XVEQ550 550
CH72 19XVE0605 605
1OXVE0680 680
19XVEQ765 765
19XVE0855 855
CHé3 19XVE0960 960
19XVE1070 1070
19XVE1275 1275
CH74 1OXVE1530




Frame CH7/2 Turn to the Experts’
Dimension: 9.69"W x 42.36"H x 14.65"D

Weight: 198 Ibs

485-680 Amps

Top View
E-Pulsa Supply
- L 1 | Ir
Y 1
= 1.30
- (33
1 [ 2.56
— IBE|
5T {5
= IBE|
|- .BE 405
IREH (ki)
L 1 ol |- 256
[22) SE6E | I67.6)  Coodant IndCud 2m
1931} : &1
157
o l"’ldl:-l
12-Pulce Supply 79
- a8 78
(10) [*t201
8
o=
a
_.—_ ]
g1 PN
Q 3937 ‘H-:'?Ilg
W 9as 110608 37 a0
[90] (10771




EATO N L CX 9000 _;;;:'.:':E?a rrie ,

B

CH 72 Power U nl t Turn to the Experts’

CH72 Power Unit Shown
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Dimension: 29.37"W x 36.38"H x 14.76"D =
Weight: 396 Ibs -
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EATON LCX9000

Frame CH63 Power Unit Tarn 0 the Expets

Eaton/Carrier VFD Package for the 19XRV Chiller

FRONT VEIW EIGHT SIDE PANEL REMOVED

11



EATON LCX9000 Ca rri ;

Fr ame CH 63 Turn to the Experts’

CHG63 Power Unit Shown

12



EATON LCX9000 P rter

--.._____________,..—-" B

Fr ame CH 74 Turn to the Experts

Dimension: 29.37"W x 46.26"H x 15.16"D
Weight: 617 Ibs
1275-1530 Amps = Top

579 Dia. 43 3
[147) i1 1i&l - 1.3 &-Pulse Supply
i S 55 ; v : p 5
| ! 1 =
= 2337

4331
(11008

13



EATON LCX9000

Frame CH /74 Power Unit Tarn 0 the Expets

FRONT VEIW RIGHT SIDE FPANEL REMOVED

Eaton/Carrier VFD Package for the 19XRV Chiller

14
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D rl ve L ayOUt Turn to the Experts’

The unit has door interlocks
to prevent opening the
enclosure doors with the
drive in operation




EATON LCX9000

Drive Layout

(Optional) ; .
Line ' | - 7y B Transformer
Reactors - ' el It

16
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Drive Layout: TB1 & TB2 Turn t0 the Experts

B |

| .

= ﬂ:ﬁ:b—
i E_

S Tas

e A0
[ R b

/A DANGER

Erectrical shock hazard due 1o back
feuding of voltage thiough canirol
power iransfarmar. Do not
cornec! sxtarnal (o SOuros o
this terminal strip

N

B
R e e ] - - -

1
d
o
' I|
L
B L1l
Lo
Pkl F
Lol L
Ferw
- tEr
FEET
b
r KR
ExF
E.
Ee
ri-ll
e
- ]
Lo
e ¢
-T +
‘,“.'l v h

4
oty d
b
o
i
FE
nd
[
=
%
151 9
"
(%

18



Line Reactor Optional Turn to the Experts

L2 LCX VFD w12y

u 17} 2] —

Line Reactor

Average 3% impedance

Reduces VFD Harmonics

Helps protect from line
disturbances

19



EATON LCX9000

( Carrier )

Refrigerant cooling

Front

i

gf/

Coolant
Cutlat

Top View

Coolant
Inlat

B

Turn to the Experts’

Overtemperature Alarm Protection
Heatsink 149°F
Circuit Boards 158°F

Ambient operating temperature 122°F (50°C).
Above 122°F-derating required

8 mins w/o refrigerant before tripping on overtemp
Outlet should not have condensation

No solenoid valve, it has been replaced with
fixed orifice

! S

20



EATON LCX9000 “Carrier

Turn to the Experts’

Refrigerant cooling

Refrigerant cooling lines
entering and leaving the
power module

*The temperature of the
refrigerant line leaving
the power module
should not have
condensation on it.

21



Humidity Sensor

0-5V Humidity Sensor Output
Wired to Terminals J5-6

Turn to the Experts.
z

Terminals J3-7 and J3-9 Provide 5V

Power Supply to Humidity Sensor .
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Turn to the Experts’

Drive Components

23



Control module (Blue box) Turn to the Experts

LCX9000 Control is accomplished via the separately mounted Control
Module

——— | [
_-EL EL EL EL—EL]} i,

__________________________________________



EATON LCX9000 "Carrier )

Control Module Turn to the Experts’

Carrier Standard — No Keypad

25
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ContrOI M OdUI e Turn to the Experts’

CAUTION

[ 5~

26
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ContrOI M OdUI e Turn to the Experts’

All LCX9000 Units use “SPX” version Control Module
5 Card Slots for are available for interfacing with Control
Board.

Control Board

Slots are designated A-E
Slot A = Basic I/O (OPTA9)

Slot B = Two form C relays
(OPTA2)

SlotC & D =

2. Three N/O Relays each PCB
(OPTB5)

Slot E = Communication PCB

27
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ContrOI Boar d Turn to the Experts’
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( Carrier )

EATON LCX9000
Control Module: OPTA9 T the Bepers

WA SRR
283D 331 0002

L}
A

Slot A = Basic I/0O (OPTA9)
Wired to:

Oil Interlock, 4-20ma Pressure Ref, Spare Safety, Ice Build,

Remote Start, High pressure switch
29



EATON LCX9000

B

Control Module: OPTB5 Tutn to the Experts

Picture: Three N/_O ela s each PCB (OPTB

(TTTETTITLY [}
CATERTEE R

£ i
L

TR
260 440 D074

rl :II'

Slot B = Two form C relays (OPTA2)

Wired to : Shunt Trip

Slot C&D= Three N/O Relays each PCB (OPTB5)

Wired to: Evaporator Pump, Condenser Pump, Tower Fan Low,
Tower Fan High, Trip Alarm 30
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Control Module: OPTC2 Turn to the Experts’

Slot E = Communication PCB (OPTC2)
Temporary power — 24VDC to 12 or 13(+ve) & 6 or 7(com)

31
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Sideview CH72 drive

Turn to the Experts’
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Slde view CH 72 drive Turn to the Experts
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EATON LCX9000 ( Carrier )

"“"--..._____________...--"'

Power U nl t Turn to the Experts

DC Bus Voltage
HOT!!!

— B[ |AScassE
ErEaae—

Driver PCB

34 Location of ASIC and Driver PCB



EATON LCX9000

AS' C Boar d Turn to the Experts

ASIC Board Function
DANGER!!! DC VOLTAGES

Brains of operation (talks to
driver board)

Receives Signal from Logic
module

Provide Gate drive signal
Turns drive cooling fans on

Provides 24 VDC to logic
module

Send signal back to control
module regarding temperature,
voltage, amps, etc.

35
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Asic Assembly: HIGH VOLTAGE




EATON LCX9000

B

A Sl C Assernbl y Turn to the Experts

BV -

DC+ & DC- Optical Fiber Cable

37



EATON LCX9000

Drlver (PCB) Power ContrOI Board Turn to the Experts’

Driver PCB Function
Talks to ASIC board

Connected to IGBT assembly &
measurement boards

Takes signal and sends +/- 15V
gates signal

Provide feedback for temp
sensors and current

38



EATON LCX9000
Drl Ver (PCB) Power ContrOI Board 'l-hf*n to the Experts |

.....



EATON LCX9000

M easurement Board
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M easurement Board Turn to the Experts’
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EATON LCX9000

|GBT Modules

IGBT Modules
consist of

1. IGBT Devices
2. Heat Sink

3. Measurement
Board

Power modules not serviceable in the field

42



EATON LCX9000

|GBT Modules

IGBT devices
Heat Sink

Measurement
Board

Driver PCB

.. - & F ¥ -
v u R s

Power modules not serviceable in the field

43
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M easurement Board Turn to the Experts’

Comes with replacement power module

S -r!‘-'. 3 S 9 J
E 1J. m ; i -'_“-! # .‘,"

EqRTY
et & b b
is
'y

Lh4L

¢ ittt .y (LTS

AR RRRRAR RN RI RN RRRNE el a8 i

. "" | ' ..*" "* -
IGBT checks that can be done are done through the measurement board
This board should not be remove/replaced in the field

44



EATON LCX9000

Power Unit CH72

Burden
resistors
“calibrate” the
power module
to the frame
size

< 3

( Carrier )

B

Turn to the Experts’




EATON LCX9000
Rectifier Board

"=
o
Ty

\ _.ﬂﬂ
___.. \J ..__.

Turn to the Experts’

Rectifier Board

46
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Opto Coupl er Boar d Turn to the Experts

Fiber Optic Cable

CTRL

HHHHHH
llllll

Mounted behind logic module

*Connected to logic module & ASIC Board

*Takes signal and distribute to all other boards set
*Need reprogramming when replaced

Input serial # in “device properties”

«Converts board signal to fiber optic signal a7
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|H-|

Opto Coupl er Board Turn to the Experts

[ ] Terminal | Description
@ 5] ey Optical Terminals on Optical Cable Adapter Board
g . . H1 Gate control enable
‘JE] e HT W H2 Phase U control
H3 Phasa V control
| HE H4 Phase W control
i - H5 ADC synchronization
HE o HE Bus data from control board to ASIC
E[ = H7 Bus data from ASIC to control board
g =
Hd x i
H IE o | Terminal | Description
 H W Other Terminals on Adapter Board
E] o e — X1 Control board connection
d-l-[”" 9] ﬁi =1 X2 Supply voltage 24V, (from power unit
E] , ASIC)
" ' -1 X3 supply voltage 24Vin (customer);
H1 ® Max. current 14
- ® Torminal £1: +
W l ® Terminal £2: -

48



EATON LCX9000

Pulse Width Modulation

PWM = Pulse Width Modulation

—_—

DC Voltage )-r‘|_

Turn to the Experts

PWM is made up of a series
of pulses switched on and off
from a fixed DC source

1

49
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Pulse Width Modulation Turn o the Experts

6/8VDC .

Output Frequency
= 60Hz

Qutput Voltage
480Vac

1ms
4kHz Switching Frequency
4kHz = 4000/sec

1 cycle = 0.25msec

- 1 cycle of 60hz = 16.6ms >

50



EATON LCX9000

SW' tChl ng Frequency Turn to the Experts
Switching frequency is part of how the PWM waveform is established

Switching Frequency determines how many positive
and negative pulses are contained in one cycle of
power

| _l.!'!

L]

60Hz Output @ 1 KHz 60Hz Output @ 10 KHz

51



EATON LCX9000 ( Carrier )

"“"--..._____________...--"'

L Ower VS H | gher Turn to the Experts

o

Ling-10-
neutral O W
voltage
1KHz Switching Freq UK o bl
o 4kHz Switching Freguency
\ Line Current
Lower Switching Frequency Higher Switching Frequency

Less VFD Heating More VFD Heating

Noisier Motor Quieter Motor

More motor heating Less Motor Heating

52
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..
D rl Ve BaS| C Turn to the Experts

-----

i 0

DC/PWM

Line

>
Q
3
11
—

Voltage Motor

53



EATON LCX9000

I - V V M Turn to the Experts’
...... D e Bue D

Line E— ‘ )

Voltage AC/DC 11 DC/PWM Motor

N\

Mi
|1 i
‘ }| . __|| Il H

[
L1

AC Powered LCX9000 all use same basic operating principle

54



EATON LCX9000

L1

L2

L3

C Carrier )
el =
L Ower VS H | gher Turn to the Experts
Precharge Balancing
Circuit Resistor
Rectifier
(converter) — ]
AN [ |
+, T4 1 1
L1 1 T1
—I_ —_—
iz T2
7 Tl T T3
L _L ——— . ‘”:: —||?:} {ﬁ}—”::}
Line Reactor Dynamic Inverter
Braking (IGBT)
55

Circuit
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Turn to the Experts

Detall drive Layout and drive wiring

56
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Power U nl tS Turn to the Experts’

CH72

Table 1 — VFD Frame Slze and Application

MAXIMUM
EATO;G I;EAME cnnn:fg PARY || coammuous s
: RATING
19XVE0485 485
19XVE0550 550
CH72 19XVE0B05 605
19XVEDB80 680

57



EATON LCX9000
CH/72 Frames

LinelL1, L2, L3
DC+, DC- 58
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EATON LCX9000

B US CapaC| torS Turn to the Experts

. Capacitor support {(fwa0060) M5*60 (3Nm).
. Capacitor (pp013018,pp01005).

. Capacitor insulator (fwG0069).

. Capacitor insulator (fwe0061).

. Cooling paste

-
L I R B e R

59
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B

B us B ar Turn to the Experts’

Parts:

e 1. Bushar (fwb0014).

» 2, Insulator (fwe4037).

= 3. Busbar + (fwe3027).

+ 4, Insulator +- (fw64036).
» 5. Bushar - (fws4033).

bd fa

Ln

Bus Bar Configuration eliminates cabling

60
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|ﬁ-.

Power U nl t CH 72 Turn to the Expt:;rtsi'

IGBT Module

61
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B

Power U nl t CH 72 Turn to the Experts’

Control Schematic - CH72 Frame

] D
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e b e b b b e = | Eaxt <24V

Logic Module
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( Carrier )

Power Unit CH72

—
|

ASIC
CTRL Opto
Coupler
Board
Driver PCB
Board

B

Turn to the Experts’

Logic Module

63
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B

ifi Tq he E
Drive Wiring CH72 /Rectlfler L EX0000 Power Sop U o the Experts

Precharge Bus Caps cH72 Frame
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EATON LCX9000

Power Unit CH63

CHG63

Table 1 — VFD Frame Slze and Application

EATON FRAME

CARRIER PART

MAXIMUM

CONTINUOUS AMP

SIZE NO. RATING
TOXVE0765 765
19XVE0855 855

CHe3 19XVE0960 960
TOXVE1070 1070

65

( Carrier )

Turn to the Experts’



EATON LCX9000
CH63 Frames

Two power modules
Rectifiers on Left side
IGBT on both side




Power Unit CHG63 " theBxpen

CHG63 consists of two power modules

67
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Power U nl t CH 63 Turn to the Experts’

Rectifiers are installed on the
left hand module - Left side

- IGBT Module installed
Rectifiers  gpposite the rectifiers

68
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Power U nl t CH 63 Turn to the Experts’

IGBT Modules installed on both

sides of the right hand block .

69
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B

Ppwer U nl t CH 63 Turn to the Experts’

CTRL

——Opto
Coupler
Board

Logic Module

: Driver Board
V&W

70

Driver Board U
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Boar d Wl rl ng Turn to the Experts’

Control Schematic — CH63 Frame
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Drive Wiring CH63-L eft Block Turn to the Experts

T
Precharge ' Bus Caps output 1
NN /
aou - ] — — D
Tk [ | =3 : =
Input = . Hﬁr Eilﬂ IE*E _'_j"+| ﬂé‘j [ éi_
ST ! | mll Oh T inll N
R e aicae 0 s S s
B s 5257 3.5 51 e
Alxa || ¢ |ElE ¢ f';’; ;"‘:E,—E
5] E

Maime =g - R R R
T3 Hng.;rrﬁn':ﬁnl EJE.I'.II; £ ]
a3 \ | | X |

/EJL

Ractihar
‘ =
. 1] 111 ]':'Ii 1 | 2
AT g e TRectlflerm Inverter Nrver Board U VEoosem o H-| 2RBE
i . - | .
ASICA - PE e e xz TOTEREY
Fllter T o i
ASIDH=
ALDHS Irdarnal
Fanz

CHG63 Left Block - Module 1 72
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Drive Wiring CH63 — Right Block Turn to the Experts

Output WT2 / BusCaps  oytput w3

i

i.-'b '%FF—;E;E?." £

WI:EW Mnﬂs-.fr-:-manrrl
. B r R |

L1 KT L
-

M&ﬁ

T

| L [::‘1;'. E: -rd:ﬂ ] ™ I g
ivar Board W 2 — 5
Inverter e Driver Board W
II-'-":' b KT i 3 .:.;_-p; wE . LT "-_["-:':'l':' Inverter ool
IH-:-duIn VSPP ml'n ™ ™ o In- O F=eai] BSP. e
ACICrd = + — BoPF T, 5;;:;;;_4
ASICMH 0 —1 —m—n P Ol
ASICH ; ol i
i SPEY
r -
s 3¢ X1's and X1sh
=H0H ciod to DC+
i e IC,_
ASI0HT3
Module WSPFFT

= CH63 Right Block - Module 2



EATON LCX9000

Power Unit CH74 Frame

CH/74

Table 1 — VFD Frame Slze and Application

MAXIMUM
EATON FRAME | CARRIER PART | o\ TINOUG Aup
. RATING
1OXVE1275 1275
- |
CHr T9XVE1530 1530

74
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Power Unit Ch74

Turn to the Experts
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Power U nl t Ch74 Turn to the Experts

Handle

DC Link Assembly
Asic Assembly

-

-
......
f."

Driver Board

|§ U, V, W Phase
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Board Wiring Ch74

]

Turn to the Experts’

1H1...H7 &l'ﬁ

Logic Module

77

r
|
: Coniral OptO
| ot Coupler
| [.?’:‘ " Board
I a
: | I}l:ﬂ-:-
i o — aptar z
|| Cantral Baard % Ll
1 =
| WBoo22E
i 3] o0 ¥
: |:r§11a.1 15@91 |~'|:“-:| ;1];‘1:::- H1L.HIL
Il-j - i—— I-';. I——| = I——| I--E —I [ o | -24I.I
it b s bl e ] GND ¥
I = e i
I | | | | I |
il _______ —— _l _______I_ _______ — Ext 424V

ASIC

ASIC |
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¥a VBOOAET [3F—DC.
- Jd%
WA e[ HERECTX13
X115 10
OrevanX 1 Phaca
e X3 TR s Miouta U
LIH Ha OrrvanHZ
. :r::L LIL Hs DrrvenHa
—owimni il
XaL S DrivarX1™
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VH K10 — DrivenHz » Modula ¥
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B

Boar d Wl rl ng C "]74 Turn to the Experts

CTRL OptO
- Coupler
Board

Logic Module

Driver Board U Driver Board V' Driver Board W 8
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- ®

Boar d Wl rl ng Ch74 Turn to the Experts

U phase V phase W phase

AOPDEC000 LOEDEDN00S E SOE0E0000
3
AL Wd

SOPFECTDm

GOPPE000E

FRODL T

YOO TE

—
cherging resistar I
&1 the bottom

1

Ractifier meocais L1
5 el

4 Black

chergng resistar :
al the micdle

Factifies mochda L2
4 rad
4 black

chargng resistor
al Ihe upermiost SPRGOCe

Rectitier mmluia- L3
Sred
# rlack

veoU4s1
-

» RRRRER 9




EATON LCX9000

( Carrier )

Input

Filter

Drive Wiring CH74

Turn to the Experts’

- Rectifier (FHECTEa ]
recharge I |
1 Bus Caps . _{13 L
7= | |
I ot / I XES JED MBS |
ol I',/nduln Fight Side | Open Open Closa |
o ¥ +—% ~
Ll | = 1B |
L% SR _ e ,ﬁj
7w ;._ - I . - 2 .1 =~
;3- B ::'. ] ] ol i : =5 :. : -4
I SEIERE | 1l 4
o —_— ;
. e Volage] | | | ] =i,
PEm-| e ) 5[:':&"1'[‘1‘3‘1 fWiTa
Borts Xta Mg X&0 E-EDE:I{E-J::I
N —t Ly ’ Madusio Laft Sida Output
| BEPs ﬁ-'—| mf g T
pt—T o ' P
With SPU_oz4| wl |
RIBECoPRgeE, | P om-ga0 Xi3 —
not in use E?'a-r
ASIC! ard
X3, Xk D5} e e {lt1  veooess
e, Hia THrat C1HzZ U iV, Wi H a{a
ASIC! |
: . : Inverter
Ha, Hyt {Hh2A TTHAU N, WIL M!Ei;rrﬁdrgnrﬂ ;El;:ﬁﬁ%umzﬁ

Inll::-:;r_l-:;al {I;II ':];'
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. . . I:t.
Wl Il ng Dl agram Turn to the Experts
202-009004-001 Control Schematic w/o meter package
202-009004-002 Control Schematic w/ meter package
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EATON LCX9000 P Carrier

Turn to the Experts

Input & Output Connections

82



EATON LCX9000

_ Carrier )

Terminal Block Connections

T
g aE{ATTAY | wee |
REE LN NN T

EEIXAKE

ez ewsmwwtye | wmw

Frrorer

F
=
-
-

e

T T
iy s
-

L
L e

Turn to the Experts’

II

Lo+
CSFENE
ui.;n —'

'I1

Erpctrical shodh hazard due 1o back
foading of voitage ﬂ'-mtlnh controd
pewer bransiotmes

connect extemal MM L
Itix barmital St
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Spar e Saf ety Turn to the Experts’

OPTAS
MULTI-PURPOSE APPLICATION | A9-

REFEREMCE QUTFUT %] +10¥

ANALDG IMEUT VOLTAGE ’: N
(RANGE 0—10 VDG ol
1O GROUND ol 0| GHp 3

ANALOG INFUT CURRENT | Ltiet [3
IRAMGE 4—20maA) OO ),

CONTROL WOLTAGE OUTPUT 4 2vout [E— TE1
I/0 GROUND e A 15+ _E

OPEN ot [® 51 OIL INT/LOCK ¢RUM:

OFER 1|2 a
EXTERNAL FAULT on: fof—3 1/ E
DINT—DIN3 COMMON S YO [ 18— —
CONTROL WOLTAGE QUTRU 24vout frj—=220 237 I1q
I/0 GROUND cho [ g—Lo00 j
SPARE SAFETY o [A—222 - <0
ICE BUILD ins 228 2242 1oy |-
EMOTE STAR s Fel_239

REMITE STAR [l 5
DIN4—DING COMMON I R 238 fo4
R o - R 234 s .
OUTPUT FREQUENC i Loui+ [a REMOTE START
ANALOG OUTPUT 9 Lout— [E—233 24 - —

T R N = 43 I

DIGITAL OUTEUT REAL oo a8

7 Tos b —

4-20mA PRESS
REF -

E ICE BUILD

E HIGH PRESELRE 3W.

OPTAZ e
84
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Remote Start/Stop Turn to the Experts

OFTAS
WULTI-PURPOSE APPUCATION |A9-
REFERENCE CUTPUT X +10v
ANALOG INPUT VOLTAGE ﬁ ine |2
(RANGE G=10 VOC s C10 -
I/O GROUND el L= E
ANALOG INPUT CURRENT aHLELEC
(RANGE 4~20mA) 3 I .
CONTROL VOLTAGE OUTPUT vy | 24veu [E}—L 1E1
\/C GROUND % o 7 0 15—
OFEN uw: I " 234 ~— T
EXTERNAL FAULT [ 4-20mA PRESS
DINT=CIN3 COMMON ous i 233 lig)l- =\ °EF -
CONTROL VOLTAGE OUTPUT 24vou [7}—238 237 Nal —
/0 GROUND oo |3 % SPARE SAFETY
SPARE SAFET owa  fap—221 o238 190l —
ICE BUILD i 20 238 1o —
EMOTE START we 23 1
REMOTE STA Dt A 22 |-
1] 1 - 0 o1 :{‘: |."| : . S =
DN =DINE MMON xe | owe e 213G 7 I
OUTPUT FREQUENCY ' ar+ [El—= imurt START
ANALOG OUTRUT 0d 5| L 3238 2% |-
DIGITAL QUTPUT READY por S 43 25 |- —
17 = HIGH PRESSURE SW.
PTAS 29~
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EATON LCX9000

_ Carrier )

Oil Pump Interlock

OFTag

MULTI-PURPOSE APPLICATION
REFEREMCE QUTPUT

ANALOG INPUT VOLTAGE

(RANGE 0—10 VOC)
s wIn]

[ ]
. EE =
ko i
OOme

/7 GRO

ANALOG IMPUT CURRENT o B
[RANGE 4—20ma) oo G
| EEE

CONTROL WOLTAGE CUTFUT
/0 GROUND

OFEN

CFER

EXTERMAL FALULT
DIMT1—DIN3 COMMOH

CONTROL WOLTAGE CUTPU

ER

B

Turn to the Experts’

TE1
50 15 -

a1 1. B
254

Al —

+10%
Win+ 2
Lin+ 4

Lr—

Zdvaut | 8 i
Ll

DIk

N2 ]

DIk3 1 A3
8L 1

236

Zdvaut |12

17
2A5 18

g 4-gimA FRESS
FEF =4+

237

19 f= —3
I/0 GROUND o [ . j g SPARE SAFETY
SPARE SAFETY oiva  [A—237 T fj; el
ICE BUILD IS 238 = 21 —
# ICE BUILD
REMOTE STAR Dk 239 | 57
DIN4—DING COMMON ag | cHE 919
Wl el .
QUTPUT FREGUENCY 8| Lout+ [E]—23% 23 E CeMOTE START
ANALOG OUTEUT ol 5| Ly 235 S Y E—
DIGITAL QUTPUT READY oo 4.5 a5 |- —
17 g HIGH PRESSURE SW.
PTAZ Bl
LA am_

RELAY QUTPLUT 1

OIL INT/LOCKE (RUN]

RELAY QUTPUT 2
SHURT TRIZ

jel¥

a1

] 1 ]
N L ]

[ 71 [ 7]

23 W TO SHUNT TREIF

EL—— TO Full
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EATON LCX9000 P

Head Pressure Reference s

OPTAS
MULTI-PURPOSE APPLICATION | A9-

REFEREMCE QUTFUT %] +10¥

ANALOG IMPUT VOLTAGE Al =
(RANGE 0—10 vOC) ﬁf I
10 GROLUND m_? 3| GMD 3
° &

. . W Y
AMALOG INPUT CURRENT g a|lint |4

IRAMGE 4—20maA) EE .
) oo -
CONTROL VOLTAGE OUTPUT .5 | z4vewt [E 17 TB1
I/0 GROUND 0O | own [3 50 5

OPEN ot [® 51 OIL INT/LOCK ¢RUM:

OFER [P a
EXTERMAL FAULT oz fo—*2 14
OIMT—DINE COMMOM CHA K

CONTROL VOLTAGE QUTPU zavout [}—220 237

19 j —
- SPARE SAFETY
237 t—?-h— 20 —§

A4-gilmf PRLSS
ELF =&+

nis
R

I/0 GROLND shn [
SPARE SAFETY oikd - fid
[ZE EBUILD [ [
REMOTE STAR pine R
DIN4—DING COMMON w  |coue [T 519
QUTEUT FREQUENCY ; Lout+ [a—=23% 23 _E CeMOTE START
ANALOG OUTPUT EEE Lout— [E}—222 {24 - —)

DIGITAL OUTPUT READY DO 45 28,
17 |,

738 238 71

ICE BUILD

OFTAZ .
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--.._____________,..—-" B

Communl Catl On Turn to the Experts

DPTCZ

= ' TB3
SEE DRIVES MODBUS AND M2 | . CLR
COMMUMNICATION K = 27— =
LUSERS MANUAL Rudy/TeD—N | 3 RED
MOUNT N SLOT E e 28 e

— - 9

L L

88
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Pump, Fan, Alarm

Turn to the Experts

=5— TB?
o171 24 744 .
EVAP PLME w01 /2 l—248 265 g EVaP PUMP
oy o] 246 n46
COND PUMP i 247 3 =
- _ an 247 1 _E COND PLMF
TOWER FAN (LOW) . — 249 248 - 1
. TOWER Fal LOW
OFTBS (E) . 248 1 | —,E
_4?:1 250 250 ;
TOWER FAN (HIGH) 2012 Bol—251 251 = _E TOWER Fak HIGH
e L 252
TRIE ALARM = 252 [0 _,
Tz gl 253 [ E TRIF ALARM
- 203/2 |9

89
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FI ow S’VI tCh Turn to the Experts’

No Flow Switches Optional Flow Switches

13
14
15
16
17
18
19
20
21
22
23
24

JUMPER

CCM

J3 (LOWER)
J3 (LOWER)

JUMPER

*These devices are not supported by*

the chiller warranty
90
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OPTC2 Communication Board Turn to the Experts’

OPTC2 Communication Board

[ IS L N Y

I /

Bus Connector Jumpers Interface Board Connector

Figure 2-1: Option Board OPTC2 Communication Board

Tabla 2-1: OPTCZ Bus Connector Signals
Signal Connector | Description
;é NC= 1= Mo connection
:’. EJ; 1 VP 2 Supply voltage — plus {5V}
. ,rr . R, Dm0 -N 3 Recaiva/Transmit data — minus {A)
P R,DT,D-P 4 Receiva/Transmit data - plus (B)
' .' DGMND 5 Data ground (reference potential for VP)
=

T This pin {1} can be wsed to bypass the cable shield (o the nexd clave.

X4 jumper is the 1202 termination resistor. Set X4 jumper to ON anly if the
Cutler-Hammer drive is the last device on the network.

X1 jumper has no effect on OPTC2 board. It is used on the OPTCS board on the
following page.

ON

OFF

[T _I§C_[J




EATON LCX9000

OPTC2 Communication Board

Bus Terminal Resistors

If the C2 or C8B Option Card is the last device on the network, the bus termination must be set
to OM. Use jumper X4 (set to the OM position for termination). See Figure 3-6.

OM = Terminated: This is the last device on network.

OFF = Mot Terminated: At least one other netwark .
device is connected past this device.

| [omm| mme| |

1
2
: a
4
=]

i | Ixi

N 4

Bus Connector Jumpers Interface Board Connector

Figura 3-6: Using Jumper X4 to Sat the Bus Termination

Turn to the Experts
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--.._____________,..—-" B

OPTC2 Communication Board Bshe Bxgens

LED Indications

Thi twea LED inditabara naxt 1o B conmscior thow ths proesont status of the Communication
Board {waliow! and B Freldbus Modula igrean

Table 3-2: Communication Board Status LED (BS) — YELLOW

LED i=: Meaning:
nilcEiioes on the Commundcarten Baard
QFF Ciption bosrd not activated
o Ciption board in initializetion state waiting for activation command from
the Adjustable Frequancy Drive (AFD)
Blinking fast (oncefsec) Opticn board is sctivated and in RUN state

Crption boerd is ready for external communiceation

Blimking slow lonca't secs] | Option board is activeted and in FALILT state
Intermal fault of option bosrd

Table 3-3: Feldbus Status LED (FS) — GREEN

LED i=: Meaning:

OFF Fisldbus module is waiting for parameters from the AFD
Mo external commumnication

oM Fieldbus module is activated

Farameters received and moduls sctivated
Muodule is watting for meseages from the bus

Blinking fast (onoe/sach Moduls is activated and recaiving messages from the bus

Blinking slow lonca secs] | Moduls is in FALILT state
Mo messsges from Master within the watchdog tims
Bus broken, cable loose or Mester off-line 93
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Turn to the Experts

Startup

94
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A
Startup Turn to the Experts

19XRV-2SS Operation

& Maintenance Manual \'::.

19XRV-4SS . =
Operation & 51
Maintenance Manual =
19XRV-1SI

Installation Manual —

Reports Output of the
design data sheet

(Minimum of 2 pages)



Startup Turn to the Experts
EaToN :
ADJUSTABLE FREQUEN: 12 ASS S TRRCE T DRHATION
| 4281 NORTH 27 16 St 306) 322-4996
Q== NILHAUKEE, K1 53216 326) 35-3687
SSuE STYLE HO.: 103U assaqss TR
ITE tgns Héi 6.0, HO: RCEST69-001
= . H
S ; z BANKE 1 10 3282
r——— Eﬂgfza a6 2E6, ¢
" NG RATING: 18KAIC
ﬁm LB
SERIAL: 1;!2215?
S ¥

BB TR Record Drive info found on label
%ﬁﬁ:&ﬁmm Inside VFD Panel
e’ Note Style No., Date Code, G.O. No,

Max Amps

96



EATON LCX9000

( Carrier )

Commissioning: Record Job Info Turn to the Experts

% A Unilad Tachnokageas Coroary

RECOOEL MUMEER

SERWL HUNBER

MACHINE NAMEPLATE SUPPLY DATA

VO SEMERTY

LSRR AT ARG

TWEFL WD TR AT

lakA . FUSECRAC LT SRR ST

BN SLFPLY TFRCLIT SR

MACHINE EL ECTRICAL DATA

TS MM LT WOLTARLE

OO ST I, e

FLETED LSE WOLTAGE

ST LIRE ARG

FETED) LNE "ACWATTS

MR FATET] LT iy

MOTIH R0 LT TS

BTN ML FLETT FPR

T FAAMETFLATE BN

MTEHTEA PR FREOUENDY

Verify Installation — Record the followmg job
miormation:

1. Job Name
2. Job Number
3. City
4. State
5. Zip Code
Record the following nameplate mformation:
1. From the VFD nameplate:
a. VFD Senal Number
b. VFD Part Number

2. From the machine nameplete (Fig. 4) located mside the
VFD enclosure:

a. Cluller Serial Number

Chiller Model

Motor rated load amps

Motor nameplate rpm

Motor nameplate KW

Motor nameplate voltage

IPWM (pulse width modulation) frequency
Voltage

3. From the ICVC control panel screen:

P oo oan o

a. Camer Part Number and Revision
b. ICVC Software Number 97
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.I

Star tup Turn to the Experts

* 17— _— Located on inside of VFD
- enclosure door

MACHINE NAMEPLATE SUPPLY DATA

19%RY¥_IT WFD CONF WED CONFIG SELECT
MACHINE ELECTRICAL DATA i

Motor Nameplate Woltage 460 Valts

— Compressor 100% Speed 55,1 Hz

T Line Freg=60 Hz? (No=50) Yes

S e Rated Line Voltage J60 Volts

e | Rated Line Amps 200 AMPS

o Rt Rated Line Kilowatts 100 ki

—— Motor Rated Load K 100 ki

STEATEE A A Motor Rated Load Amps 175 AMPS

Motor Nameplate Amps 300 AMFS
Motor Mameplate RPM 2550

MEXT PREVIOUS  SELECT XTIV

SATTY COBE CERTIFICATION 98
UE] CONRRLION WOOTON CONTEBGLLIY EED DNTRIOMS PROICCY |08 E§ET B0
0N ACCDRRASCT W) Ve CElN (LR PRUCATICATN0E TodPN .

L iy oy 3]




EATON LCX9000

VFD Config Setting

'VOLTAGE

 PHASE

ML

CHILLER ?_L'AMFQ

FUSE/CIRCUTT BREAKER

MIN CKT AMPACITY

"MOTOR FLA

[MOTOR LRA

( Carrier )

Turn to the Experts’



EATON LCX9000 CCarrier

VFD Config Setting Tons she g

Check VFD Config Setting in ICVC
(Service->VFD Config)

Make sure that Compressor 100%

_ﬁ“m speed = 60 Hz
] 01 3160 Rated Line Voltage, Amps and KW
L -- incoming side of VFD at 100%
1000 capacity
567
DATA Motor Rated Load KW, Amps —
4 v measured on the output of VFD or

at motor at 100% capacity

Motor Nameplate Amps, APM, KW
— nameplate info of Motor at 100%
capacity

PWM for LCX9000 drives Frame
CH72,63 & 74 = 4Khz 100




EATON LCX9000 [ Carrier

V FD Conf | g Turn to the Exp:rt&'
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EATON LCX9000

. . . R
ConSI Stent L | qL" d Temperatures Turn to the Experts’

MANUALLY STOPFED - PRESS 11-13-06 0.:36
CCN OR LOCAL TO START 4325.3 HOURS

Entering and Leaving T’" IN CHbl C:UT EVAP REF
Liquid Temperatures S . 3 6& .3 58 4

should be close when the CoW IN COW OUT COND REF

water pumps are on but the
compressor is not running 81 s 7 '81 = 5 58 - 9
OILPRESS OIL TEMP %AMPS IN

FilF a1 30 2 00

CCN LOCAL RESET MEML

102



EATON LCX9000

Consistent Refrigerant Temperature Tun to the Experts

MAMUALLY STOPPED - PRESS 11-12-06 0.:36
CCN OR LOCAL TO START 425,35 HOURS Refrigerant

CHW IN CHW QUT EVAP RE
| WRURER Temperatures should be

‘58 - 3 68 5 3 53 = '4 close when the Isolation

COW IN COW OUT COND REF Valves are open, the
Water Temperatures are

stable, and the Chiller is

Gll7aEag | . 5 - 559
OILFRESS OIL TEMP ¥AMPS TN not running

sim2ss 502 0.0

CCH LOCAL RESET MEML

103
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C Carrier )

Perform Control Test

Pumps: Carrier Controls must be able to
independently energize the Cooler and
Condenser Liquid Pumps for Freeze
Protection

Discrete Outputs: Cycles Oil Heater
Relay, HGBP, Alarm Relay, VFD Cooling
Solenoid, and Shunt Trip

Head Pressure Output: 4-20 mA

Perform Guide Vane Calibration

;

Turn to the Experts

L9XRY. IT

CCH Thermistors

CCH Pressure Transducers
Fumps

Discrets Outputs

IGY & SRD Actuator

Head Pressure Qutput
Diffuser Actuator
Fumpdown / Lockout
erminate Lockout
Guide Wane Calibration

NEAT PREVIOUS  SELECT

104



EATON LCX9000

Check ICVC Software versions #

LOXRM_IT ICYC COMFIGLURATON
 DESCRIPTION:19XRY LF2 Centr Chilier
SOFTWARE PART #:CESR-131350-02
HODEL #: 7/17/06 BUILD 2\ 007
SERIAL #:
REFERENCE #:

BUS #: [

ADDRESS #: 972
- BAUD RATE: 9600
US IMP/METRIC:US imp
PASSWORD: 1111
LID LANGUAGE:ENGLISH

INCHEASE DECREASE ENTER

Turn to the Experts

ICVC Software Version in ICVC Configuration Screen
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EATON LCX9000

Check Condensation
_q_“" L]
Front { }

Coolant Coolant
Cutlat Inlat

Top View

Turn to the Experts

If the refrigerant line
leaving the power
module has
condensation on it, it
will require adjustment
from full open towards
closed to establish a
refrigerant temperature
of 80-90 deg f under full
load conditions

106
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Additional Statup Check list Turn to the Experts

Zero Transducers

LCalibrate Guide Vane

U Check ICVC configuration for
UdVFD Config
dSurge/HGBP settings (Equipment service - Options)
dThrust bearing reset factory is set to 1.2~1.4 (Equipment
service - Setupl)
UVFED control setup (Equipment service - setup 2)
UdVFED Encl temp correction is set to -2.5 (Equipment
service - Setup2)

O VFD Cooling lines to ensure that refrigerant temperature Is

not too cold



