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i
Turn to the Experts:

Do not drill holes through the top of this
cabinet. Installing signal or control
wiring conduit openings drilled through
| the top of this enclosure will void warranty.
| Use knockouts on the back or side of
this enclosure.

TR0 28010

There are labels on the cabinet to prevent damage to the drive.
There are knock outs in the back of the drive for electrical connections.
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LiquiFlo | — With Keypad
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VFD —LIQUIFLO 11 Torn to the Experts
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Meets or beats 18 pulse in lower harmonic distortion

LF2 maintains balanced low harmonic currents in the presence of
unbalance lines

Meets IEEE519 - 1992
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VFED —LF 1 vs. LFII

Diode Front End

| nput Current Waveform | nput Current Waveform
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Utility Sinewave vs. VFD Tarn to the Experts
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PWM — Pulse Width Modulation
Pulse width is varied to vary the voltage to the motor.
Wide pulses give high voltage, and narrow pulses give low voltage.

Increase in switching speed allows for output current to more closely
approximate a sinusoidal wave form

2 o M [
A = IR L

CURRENT
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Liquiflo DC Bus / 641 vdc

The DC bus equates to the inverse RMS or the peak AC input voltage

(460Vac x 1.414 = 650 VDC) 10
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Liquiflo Ooutput/ 484VAC RM3 / 60.897Hz Cigna Data Windsor

Note slight gaps in output voltage waveform. Carrier Frequency @ 2 kHz
equates to 16.66 IGBT pulses per half cycle @ 60 Hz 11
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VFD — Control Method

Voltage LF1 Voltage LE2

46ovac lllllllllllllllllllllllllllllllllllllllll y 460Vac

230VAC|euursnrannnnnnnnnnnns

Voltage

Boost 230vac -

30Hz 60HzZ 30Hz 60Hz
Frequency Frequency
Constant volts per hertz Sensorless Vector
control of the IGBTs Control of the IGBTs

12
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VFD —LF1vs. LF2 summary Brmetatapeny

LF1
Keypad Yes No
Front End Passive Active
VFD Control Volt/hertz Sensorless Vector
Chiller Control PIC II PIC Il

13
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Lied{N=ie

LIQUID COOLED AC DRIVE

14
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Patented liquid-cooled heatsink with IGBTs, capacitors, and SCRs
Industry’s smallest HP/square inch footprint.

80% drive generated heat dissipated through liquid, well suited for
harsh environment

Rockwell Automation

Features
6 or 12 pulse AC to DC converter (414-643 Amp only)
Standard DC link inductor
AC PWM inverter

Combined power supply and power module interface control
board

Single regulator accepts all common network communications

15



ROCKWELL LF1 & LF2

LiquiFlo 1 Ratings

Voltage Input:
Frequency Input:
2 Power Modules:

Temperature Range:
Enclosure Type:
Cooling System:

Turn to the Experts.

440 to 480 VAC

60 Hz, + 2 Hz

B Frame:414 Amps

C Frame:500 Amps & 643 Amps
D Frame: 1200 Amps

0-55°C

Chassis or NEMA Configured
HFC-134a

16
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Condition Specification

Operating Temperature

(inside NEMA1 enclosure) Rt 2 wielH

Ambient Temperature

o 0 fo) o
(outside NEMA1 enclosure) 0°C to 40°C (327 to 104°F)

Storage Temperature

o o Q o
(Ambient) -40°C to 65°C (-40" to 149°F)

Humidity 5% to 95% (non-condensing)

17
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- Copper
—. tube inlet
| g and outlet
Braced Copper Tube Manifold B Frame (414 amps)
Burst Test up to 2500 psi Burst pressure ratings up to 2500
without failure PSI for copper cast in aluminum
heatsink

18
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LiquiFlo | C Frame (500 & 643 Amps) Turn to the Experts

C Frame (500 & 643 Amps)

Standard copper fittings for Swaged Copper Tube Formed
ease of liquid connections

In and out of casting

Solid Single piece of tube, no seams

Reduce possibility of leaks inside
casting 19
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Special design stud mounted
capacitors

Effective cooling of key
components

Increase product lifespan by
regulating the operating
temperature of the capacitors
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Casting with Power Devices Turn to the Experts

Input SCRs

| Low Transistor Junction Temperature
Maximize use of power devices

Increase running output amp rating

Side View

Front View

Output IGBT

21
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Patented Laminated Low Inductance DC Busn

Wireless design of 5-layer DC bus makes all the connections between
the input line, power devices and motor output

Technology provides lower emitted noise from the drive

414 Amp B-Frame 500-643 Amp C-Frame 1200 Amp D-Frame '
LiquiFlo | LiquiFlo | LiquiFlo | '
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L | qL" ﬂ ol CTs for ISM 480VAC to drive Turn to the Experts’
Power Module

Power
Module
Adapter
ISM Board
DC Bus
Oil Pump Control
Disconnect Board
Display
Board
RC Board
Control and RMI Board
Oil Heater
Disconnect N _
Main Disconnect (Notice no Cooling Fan 23

incoming power yet)
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DANGER

HIGH YOLTAGE

25
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LiquiFlo | — Oil pump disconnect and fuses  Tum to the Experts
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LiquiFlo | — Control transformer Turn to the Experts’
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LiquiFlo | —Power Control Board (PCB) ~ Tum o the Experss

Provides Interface to SCR
& balance/discharge

" = T .
PR - -

oo ok - resistors
L -I" hfimeas
Ered l I Ty 1 ! Senses output current
X 5 T4 TR L R from U,V,W
AT
= Provide interface from

regulator board to gate
driver boards

Interface to adaptor board
for DC bus regulation

29
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ROCKWELL LF1 & LF2
LiquiFlo | —ISM module
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Drive module components

SCR/diode modules convert three phase AC line voltage to a
pulsating DC voltage. The SCR firing angle is controlled only when
charging the DC bus; Otherwise, the SCRs are gated to operate in a
rectifier mode.

Reactor reduces input current harmonics by lowering peak currents

DC bus balancing resistors are used to balance voltage across
series connected capacitors

DC Bus Capacitors filter the pulsating DC voltage

IGBT modules are switched to provide PWM voltage that supplies
sinusoidal current to the motor

LEMSs are output current sensors used for current feedback
Temperature switches are used for the reactor and chillplate
Chillplate assembly is a liquid-cooled heatsink
Unique drive module components
Fan cools the reactor

One fan in B-Frame

Two fans in D-Frame 34
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Printed Circuit Board assemblies

Regulator board provides user interface, 1/0, network or serial interfaces,
processes feedback signals and provides drive protection and control

Gate driver boards control the IGBT gates

Remote Meter Interface board, RMI, provides an extended set of terminal
strip inputs and outputs

Unique Printed Circuit Board assemblies

C-Frame

Power Module Adapter, PMA, assembly contains three phase rectifier,
motor voltage feedback, voltage scaling, SCR gate drive, burden resistors
for current feedback

Bus Control Board has power supplies, SCR control and driver circuits,
motor current feedback, DC link voltage feedback, and line voltage feedback

B and D-Frame
Power Module Control Assembly, PMC, combines the functions of the

C-Frame Power Module Adapter and Bus Control Boards

35
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VFED — LF1 Rectifier

A POWER
INPUT LEAD'S
| 179172 == L e
| I ! ] SRS S-C%E- SCRA
A U | ! .
~) L2 |' \ L1P L2P | ! X %x
> L3 | i \; | |
R | LEP LSP LaP
| - |
S e . '| I |
~ 15 ) | I
> L4 SLEY % N !IjH Il LN N % Lan
] GND \ _;’I
77 ]
Rectifier

Diode/SCR rectify AC input to DC
6 Pulses/Full Wave
6SCR/Diode sets, 2 per phase
Controlled by Power Module Control Assembly (PCB)
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= F Y | -
= Inverter
R GATE DRIVER
o Nrotsa IGBT/Diode Pair
2 IGBT per phase,
180° each for +/-
T side of sine wave
£ Controlled via Gate
! ssme DIivVEr Assembly
C c I,-“'"-. _?-.H—H_"-.. 3?‘.;.&
—< Ik, 4 dk. $) |/ LEM-output
— T ""*~] current sensors
| ==
Bl:: j n j ] Llif i G _i
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1“~.‘h___,,—"
K —dis 1 —K 4
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Troubleshooting the Drive

This chapler cescribae how lohoubinshool the drive and e ooquipmen hat s
riarad fodo s

4 Test Equipment Needed To Troubleshoot Troubleshooting
e s e e v e s Pt See Chapter 6 — Carrier VFD Quick
6.2 Verifying That DC Bus Capacitors Are Discharged Reference GUlde

T nas basn dsoomeciod. Alsrdecoonaciing inpul powe:. walk five
=) menulas or fha OC bus mapackons (o dischargs and en chack tha

%}WIM 0! 1o ansuss T O us capaciore ara dischargod
Iuching any intemal compnant. Fei's o obsan the

2 ATTENTHON: DT bis capac iors natain haramicis voiReges sfer inoie

seweeal  Troubleshooting the Drive
=et = §.1 Test Eguipment Neaded To Troubleshoot... TR Sy AR ARy |
s Jj 6.2 Verfying That DC Bus Capacitors Ara :!-|5-,cl'l..azgel:ﬁ . SO &5 |
:m 6.2 Checking the Power Modules and Maotor with Inp-u" F'-:uwm -E:-f'! IR | 2
w| 6.4 Troubleshooting the Drive Using Ermor Codes... ISTUUURUUUPR = -
o 6.4.1 ldentifying Alarm Codes and FIE-::-:qul'ir:g e e T LT
6.4.2 Identifying Fault Codas and Recovering ... . IO . =
6.4.3 Accessing, Reading, and Cleanng the Faurts in shE- Ern:-r L-:ug....-....... 8-11
6.5 Identifying Fatal Fault Codes and Recovaring... RENPRIT S or CUM | | &) |-
6.6 Indentifying PMC Board Fault Codes and He-:-:nren ng SRR T [
6.7 He-samngaﬂhecksum (CHE) Fault ... EI-15

38
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Manual: Carrier VFD Quick Reference 3466-1
Chapter 6: Troubleshooting the Drive

6.2 Verifying That DC Bus Capacitors Are Discharged

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnectiyg input power, wait five
{5) minutes for tha DC bus capacitars Lo discharge and then check the
voltage with a voltmeter to ensure the DC bus capacitors are cischarged
before touching any internal components. Failure to observe this
precaution could resul in severe bodily injury or loss of life.

Tha drive's DC bus capacitors retain hazardows vollages alier inpul powar has baean
disconnectad, Perform the following steps before touching any internal companents:

Step 1. Turn off and lock oul Input power. Wait flve minutes,

Step 2. Venfy lhat there is no voltage st the drive’s imput power termina s.

Step 3, Measwre the DC bus patential with a woltmeter while standing on a
non-conductive surface and wearing nsulated gloves (1000 V).

Measue the DC bus potential at the lest points on the Powar fodule
Iinterface board, See figure 6.1 for 414 amp drives; see figure 6 2 for 500
amp and 43 amp drives,

Step 4. Onca the drive has been serviced, reapply Inputl power, 39
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— Inifial DC Bus
".IH_ Measurament
Paints

E \\:\- ok il
&8 ]

40

Figure 6.1 = DG Bus Voltage Terminals (414 Amp Drives)
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Resistance Check -- Diode

Tabe 6.1 — Resistance Chacks

Input Meter
Diode | Connection Component Is OK if
Ho. (+} (=) resstance (R) is: Component is defective if:
1 * SCR1 10 <R < 1 megohm Continuity {short i:.irc.u!'r] or
2 |+ some e
i SCR3 pobality
4 * SCR4
5 * SCR5
& * SCRE
[ GoR1 ™
& SCR2 ™
9 SCR3 **
10 SChR4 ™
11 SCHRS
12 SCRg **
+ (+) D Bus Volls pawer tarminal
** -} DC Bus Volly power tarmiral

C Carrier )
i
Turn to the Experts:
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Resistance Check -- IGBT

L
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fabie £, 1 - Kesistance Checks (Lonbnued)

Meter
IGBT | Connection Component is DK if
Ho, (*) (=) resistance (R) Is: Component is defective I
1 gl VWIT3a 10 = R = 1 magoom Continuity {short circuit) or
7 apen when the meter is
< vz conrected with reversed
9 . LT palarity,
4 w1l
5 vimz =
& T =
* [+) DC Bus Valls power barmimal
“*{=) OC Bus Valls powes terminal

42



19X RV Ca rvi €

VFD — quu|f|0 1 Keypaj Turn to the Experts’




19XRV

VFD — Liquiflo 1 Keypad

Chapter 3: Carrier Quick Reference 3466-1 & D2-3410-7

manuals

/‘"'"'.'---___:-‘“‘""“\,~
_ Carrier )
up

Turn to the Experts.

Display ~ Drive Status  Keypad

\ LEst /

CEa09

Monitor Mode
LEDs

L
Bl sFeeC ] RUNHING
[ velrs ] REMOTE
[ eawrs [Ji0G
[ ] auto
3 ww B FORWARD
[ rorzue ] REVERSE

AUTS W Foreard )
MR Revarss

] RUN ]
[F‘F:I:IGF:.-H][ 105G |

Password LED —

— [ P=sword ] FROGRAM

Stop [ Reset Key

EMTER

RE.'_L-'-".NCEB
ELECTRI

\Start Key

Figure 3.1 — Keypad/Display
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Reads 58 because we have scaled

the display for 0-60Hz
" '.
L ) %

SPEED RUNNING— EEINY : ,
VOLTS REMOTE Notice the new LED’s

AMPS JOG that are turned on
Hz AUTO . .
w BN now that the chiller is
TORQUE [ REVERSE running

Password [ PROGRAM -

EEEEENEC

Stop
Reset

45
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VFD — Liquiflo 1 Keypad

Speed — Frequency in Hz rounded up to the
nearest Hz

Volt — The actual voltage to the motor
SPEED RUNNING

VOLTS [ ] REMOTE
AMPS JOG

Hz AUTO

Kw FOWARD
TORQUE REVERSE
Password PROGRAM

Amps — The actual amps to the motor

Hz — Running frequency in Hz not rounded
to the nearest Hz

KW — Calculated KW

(]
[
[
=
=
=
[

Stop
Reset

46
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VFD — Liquiflo 1 Keypad
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Default )
Program
Press “Program” V A
PressVA Enter
| I ! !
P. H. r. Err
l l l l Press Enter
View View View
Parameters Parameters Parameters Error Log
| | ! | PressWA
Scroll thru Scroll thru Scroll thru Scroll Error
Parameters Parameters Parameters Log

|

|

|

Press “Program”

a7
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2 e
i - i
' _ R :uto [rorviara
CISPEED [ RUNNING MAN [|Feverse
CIvoLTS [ REMOTE

Clames  []J0G RN
[CIHz [ JauTo oG

(T

e

b

Display
Board

Clkw  [JFORWARD

[1 TORQUE [] REVERSE

[ Password[_] PROGRAM EMNTER
sTOP

RESET | [

|.lr
1
[
|

RC Board

] | RMI Board
AT IENDY B/

¥
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Regulator Card and Remote Interface Board
conenctions:

1M Contact — Start (RC)
ISM J9-1,2 send signal to drive RC 16,24

2M Contact — Up to Speed
Code 201: 2M contact Failure
The 2M input on the ISM did not see a contact closure

from the VFD.
This contact should close at approximately 35Hz.
Check Wiring on ISM, on VFD, and VFD programming.

Speed Control — 4-20ma signal from ISM
Speed Feedback — 1-5V signal from RMI board

49
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LiquiFlo | — RC board wiring
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Speed Control & IM contact

T

FEP JE-3

{T}

(1]

(£

il

{3 {5

s

T:T—: -Ihln-

HIEE |

roLings Speed

EpPerl

oo CONtrol ISM
ey, 98-1,2

DedI TAL IMFAITH

FUBCThOMN LSS
RO
REBET

BTOH

STAHAT

Drive Start ISM J2-9,10

=1
|58 124 30 b DAIVE
. .J— WODULE
S 10 — = H T graar
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LiquiFlo | — RMI board wiring

VED Run ISM J2-11,12,7.8

DHGITAL INPUTE
-4 AND 24V
IRFUT PUWER

W0 AU
(AELAY 81)
DRIVE BODLILE

WHL FaLILT
[RELAY &2}
DANE WMOOLULE
FRILT

Sl

=aM CONTROL
004 S5
SRAME WFDH
LY

r—— "1

-

[ PEEEEEEEEE

RMI

DIGITAL
OUTPUTS
1-4

—~
]

L s

HH

BEE]

Ly
4

—4

EIE e

=]

FEEEEE

— 188 -2

VFD RUM
(RELAY #1)

DRIVE MODULE

VFD FAULT

(RELAY #2)

DRIVE MODULE

FALLT
RUN

Speed feedback ISM J6-1,2

51|

( Carrier )
Turn to the Experts.

| 52

15K J2-11

ISM J2-12

53

|Sh J2-T

B

54
a6
- 56 |

=il

SPEED
FEEDBACK
ouUTPUT
-5Vdc

SPEED
FEEDEACK
COMMON

AMALOG INPUT

COMMON

ENEIENEN
e [re ==l a2 n

|SM J2-8

|SM JiE-1

ISM J6-2
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Code 208: Excessive Motor Amps
Code 217: Motor Overload

Code 228: Low OIl Pressure

Code 229: Low Chilled Water Flow
Code 230: Low Condenser Water Flow
Code 230: Excessive surging

Code 247: Diffuser Position Fault

52
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Chiller Troubleshooting Tun to the Experts

Code 208: Excessive Motor Amps
If the average motor current exceeds the limit of 110%.
For 30 seconds.

Code 217: Motor Overload
If any phase current >106% RLA
If any ONE power lead exceeds 12T excessive amps
relative to motor temperature

Code 228: Low Oil Pressure
If the compressor oil pressure drops below 13psid

53
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Chiller Troubleshooting Tun to the Experts

Code 229: Low Chilled Water Flow

Code 230: Low Condenser Water Flow
Check water flow. Also look at symptoms, low evaporator
temperature with a very high approach or high condenser pressure,
with a very high condenser approach

Chilled Water Flow:
Evaporator Saturation Temp < Evap Refrigerant Trippoint+ 1°F or
Evaporator temperature derived from evaporator pressure < Evap
Refrigerant Trippoint & Evaporator Approach > Evap. Approach Alert
Threshold

Condenser Water Flow:
Condenser Pressure > Condenser Pressure Override + 5 psi &
Condenser Approach > Cond. Approach Alert Threshold
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Chiller Troubleshooting Tun to the Experts

Code 230: Excessive Surging
If the average motor current Swings more than 20%
(adjustable) 5 times in 8 minutes

Code 247: Diffuser Position Fault
If rotational stall is detected in the 850 Ton Chiller
Compressor’s Casting, it is usually an indication of surging, or
a bad Guide Vane Feedback potentiometer
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LiquiFlo I — Troubleshooting Drive o st Bapens
VFED Related Fault

Code 201: 2M contact Failure

Code 202: Motor amps not Sensed
Code 205: Amps sensed when Stopped
Code 206: Starter Fault

Code 207: High Pressure (Pressure of 65psi exceeds limit
of 165 psi)

Code 208: High Motor Amps

Code 215: Phase Imbalance Amps
Code 238: Excessive surging

Code 245: VFD speed NOT MATCHED
Code 271: VFD speed too LOW

Code 273: VFD speed too HIGH
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LiquiFlo I — Troubleshooting Drive Torn 0 the Experes

Code 201: 2M contact Failure

The 2M input on the ISM did not see a contact closure from the
VFD.

This contact should close at approximately 35Hz.

Check Wiring on ISM, on VFD, and VFD programming.

Code 202: Motor amps not Sensed
Test/Run switch is in test position (see SB C0205)
P.000 is not in rE mode
Wrong CT Ratio
VFD Keypad AUTO light is not illuminated, temporarily set
P.052 to OFF press AUTO/MAN key, set P.052 back to ON
P.011 is not set to 4 (sets speed input for 4-20ma)
VFD OPTION on ICVC in SETUP2 is not ENABLED

S7
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LiquiFlo I — Troubleshooting Drive Turn to the Experts:

Code 205: Amps sensed when Stopped
P.025 set to 1 instead of O (want a Coast to Stop)
ISM senses current pre-charging DC bus when power is first applied to
VFD.
New ISM required set STARTER TYPE in ISM_CONF screen to 2 or 3,
This raises the amps sensed threshold.

Code 207: High Pressure.. 65psi exceeds limit of 165 psi
ISM has not recognized ANY action by the drive or motor.
Check 1M aux and 2M aux relay circuit
Check that VFD 'Remote' and 'Forward' lights are all on.
P.000 should be set to rE to illuminate the remote light
P.027 should be set to 1 to illuminate the forward light
P.052 should be set to ON to disable the AUTO/MAN key
Check adjustment of SXD and VXD on Toshiba
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LiquiFlo I — Troubleshooting Drive Turn to the Experts:

Code 208: High Motor Amps
Check phase imbalance
Check Guide Vanes
Not really a VFD issue

Code 215: Phase Imbalance Amps
Phase Imbalance VERY COMMON on a VFD
Replace ISM with Version 06 and load new software per service
bulletin C0215. This will allow Phase Imbalance trip point to be set

much higher.

Code 238: Excessive surging
May need to set Min Speed Higher on CVC/ICVC
May need to set Speed Step to higher value
Check Normal Surge causes (Low Condenser water flow,High Tower
Water Temperature)
T1, P1 and T2, P2 values may need to be adjusted 59
Confirm that VFD can run at 60Hz
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LiquiFlo I — Troubleshooting Drive

Code 245: VFD speed NOT MATCHED

Calibrate Speed signals

Those are (on a Rockwell).
P.009 Analog Input Offset and
P.010 Analog Intput Gain (span)
.002 Analog Output Offset and
.003 Analog Output Gain (span)

On a Toshiba, SXD and VXD

Code 271: VFD speed too LOW
Code 273: VFD speed too HIGH

Same technigues as just mentioned

( Carrier )
[I i

Turn to the Experts.
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LiquiFlo I — Troubleshooting Drive

VFD CONTROL VERIFICATION (Non-Funmng) — In
order to venfy and, 1f necessary, tune the speed control signal
of the chiller controller to the VFD (ISM terminal J8-1 labeled
4-20 mA OUT VFD) and the speed feedback signal from the
VED to the chiller controller (ISM termunal J8-2 labeled VED
HZ), follow the steps below.

Set TARGET VFD SPEED to (%.
1. Press|MENU|

Press [STATUS|.
Press [COMPRESS]
Press |SELECT|.
Set TARGET VFD SPEED to 0%
Verify that the FFD SPEED REFERENCE shown on the
VFD display 1s wathun 0 to 1 Hz of zero.

1. Press the ENTER softkey on the VFD keypad until all
LEDs on the left side of the keypad are illummated ex-
cept the Password LED.

NOTE: The value shown in the VFD display 1s the fre-
quency at which the VFD 1s being commanded to
operate. This value 15 called the VFD Speed reference.

Lo b

17

19XR-6SS manual Page 77

This step is critical after
power module replacement

[

L

Adjust VFD parameter P009 (Input offset) if outside the
tolerance. The VFD will declare an "Aln" Alarm 1f P0O09
15 too small.

Verify that the actual speed signal feedback to the chiller
controller 15 0% by accessing the ACTUAL VFD SPEED
in the ICVC COMPRESS screen.

Venfy ACTUAL VFD SPEED 1s (0% to 1% on the ICVC.

Adjust VFD parameter 1002 (Analog Output Offset) 1f
outside the tolerance. A "C" will be displayed next to AC-
TUAL VFD SPEED 1f £ 002 1s too small. The "C" stands
for commumications fault.

et TARGET VFD SPEED to 100%.

1.

bk w1

Press [MENU].

Press [STATUS)

Press [COMPRESS].

Press [SELECT]

Set TARGET VFD SPEED to 100%.

Verify that the VFD Speed Reference shown on the VFD

Hisplay comresponds to the 50 or 60 Hz setting (100% TARGET
VFD SPEED).

1.

e

3

Confirm that the VFD Speed reference displays the TAR-
GET VFD SPEED frequency within + 1 Hz.

2. Adjust parameter PO10 (mput Gam) if outside the toler-

allCE.

Release the TARGET VFD SPEED so that it can operate
in automatic mode. (Refer to Ovemde Operations Sec-
tion on page 19.)

VED CONTROL VERIFICATION (Running)

Turn to the Experts.
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VED Fault at Drive display Tosethe Fagens
Code 206: Starter Fault (PIC Il only)
Examine fault at VFD/Starter

VFD Fault

OC or OL Overload:
Amp draw of motor is too high. Check VFD Load Factor.

LU Low DC Bus Voltage:
Voltage across Caps is too low, may be caused by low incoming
460VAC. Or Drive’s input SCR’s not firing correctly.

HU High DC Bus Voltage:
Voltage across Caps is too high, may be caused by high incoming
460VAC or compressor Surging.

HU High DC Bus Voltage:
Voltage across Caps is too high, may be caused by high incoming
460VAC.There is a SNUBBER kit available for jobsites that have a 6
high instance of HU faults.
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Chiller Troubleshooting Tun to the Experts
VED Fault

UbS / AC Ground Fault:
One of the three incoming 460 VAC power leads is grounded
UbS / Asymmetrical Bus: The capacitor banks did not charge evenly
UbS / Slow Ramp Rate of DC Bus: DC bus did not charge fast enough
at power up.

Aln Analog input signal loss:
Check J4 in proper position. Or, the 4-20ma signal from the chiller
controls has dropped below the OHz speed. Adjust P.009 up so that
commanded speed reads 1Hz when unit not running.

FL Function Loss:
Check Jumper between drives terminals 16 and 20. On a chiller
without a Shunt Trip Breaker, check there will be a set of N.O. relay
contacts from a Shunt Trip pilot relay. Check relay and contacts.

OH Drive Over temperature:

. . : . 63
Check drive cooling lines, expansion valve and fan operation.
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L F1 Parameters

VFD

RD is Rockwell Default
CD is Carrier Default
JS is Job Specific

.»-""-_______"“--.\
_Carrier )
'JB

Turn to the Experts.

Faramster Description Setting Typs Comments
P._OJ0 Contrel Source rk CD Remote contrel source
P.ODI Aecel time | [rampl) {Seconds] 8 CD
P.002 Decel Time 2 (Rampl} (Seconds) 24 €D
P .OO3 Minimum $peed 0,2 £h
P.004 Moy imum Speed J3S VAR Job Sheet: 60 for 60hz and 50 for 50 Hz
P.005 Current Limit (X) |10 €0 % of parameter H.0G7
P.OOE Second Menu password |07 RD Password to access remaining screen
P.OOT Terminal Strip Bigital Input a RD HA
F.008 Termindgl Strip Speed Reference Source d BRD Andley reference, terminals |4 & [5
P.00Y Terminal Strip Anoleg lnput Gffsed -14 CD  "May need to he
P.OlD Terminal Strip Analeg [nput Gain QR g4[R40gX 0,99 G0 {uned for
FOR SOLR406%  0.99 €D preper operation”
FOR 41LR406% 1.030 CD
P.OII Terminal Strip Anoleq Input Configure 4 CD 4 10 20 mh
P.OI2 Terminal Strip dnaleg sutput seurce a RD Speed control signal
P.OI3 Qutput Relay Confiqure 2 CD IM Relay, Cleses when drive is running
P.OI4 Trim Reference Source \ RD MA
P.OLS Trim Gain Percentage Q RD MA
P.OIE Draw Gain Percentage a RD MA
P.OIT Aecel Time 2 iRamp #) 21 RD NA
P.OI8 Decel Time 2 (Hamp?!) 21 RD NA
P.OIY S-Curve Enable QN RD Linear Start & Stop.
P.020 Jog Speed Reference 50 RD N&
P.021 Jog Ramp Accel Time 24 RD MA
PO Jog Ramp Pecel Time 21 BD MA
P.023 MOP Accel/Decel Time 21 RD MA
P.0724 MOP Reset Configquration Q RD W&
P.025 Step Type d RD Const to rest stop.
P.OZE Function Loss Response a RD Generate a fault C(IET) and coast to,rest
P.OZ2T Forward/Reverse Configuration I CD Heverse disabled o4
P.028 Speed display Scaling J§ YAR Job Sheet: &0 = 60hz and 30 = 50 Hz



19XRV

{ Carrier

Carrier )
-"‘--.______________...--"'

L F1 Parameters

Turn to the Experts.

F. 029 Elapyed Time Meter Read Only R[
F, | Tima Meter R 1 FF R :
P piaagd line fleler Rese T RD is Rockwell Default
P 032 Prazet Spaed 2 5 RD NA . .
P 033 Preset Speed 3 5 RD WA CD is Carrier Default
P 034 Preset Specd 4 5 RD HA . T
E035  Preset Speed 5 RD A JS is Job Specific
P.036 Preset Speed 6 5 RD NA
P.O3T Preset Speed 1 2 RD NA
P.038 Praset Speed § 5 RD NA
F.039 Encoder Loss Dizable ofF BD Dizgble gnceder los3 diggnestics
P.040  MWotor Qverlogd Engble +], | RD Engblc moter thermal ovsrload fumction
P04l  Motor Qesrlood Type 14 RD ferced coolad moter,
P 042 Ling Dip Ride through fime 5 RC HA due to vector regulation,
I 1¢ €0 Foult Auto Reset Attempis

P.044 Foult guto reset time 30 €0 Foult Aute Reset Time
P.O45 Quipyt Phase loas engble N RD Enable gutput phase lo3s diagnoastic
P, o417 Carrier Frequency (kHz} A RD 2000 hertz carrier frequency,
P.048  VYolts'hertz or Vector Reguletjen  U-H  RD ¥SfHz Coentrel
B .oag Lounter Detail USA RD
B. 050 Restore Dafoults OF F RD
E.G5 Pregramming Disgble g RD Preo
B. 052 AutofMon Key Disable o8 L0 Disables Iucnl speed ;gni[nl
P. 053 Monugl Relerepce Preset Enable OFF RD
F.034 Level Senye Start Enghle QFF RD
F.0a3 Stop/Reset Key Dizaoble QF F kD
F.Q80 Hetwork Orop Number | RC MA
B 0& Hetwetk Connection Type ) RO HA

i rt: Wetwork Reference g RD HA
P, 064 Option Port: Metwork Trim Reference Source [ RD HA

i : ¥ersien Read Qnly RD WA
F.066 Network Quipyt Register Source (-4 0 RD NA
F,067 Network Qutpyt Register Source (-4 0 RD NHA
F. 068 Hetwerk Quiput Ragjater Source |-4 0 RD NA

sgister Source |-4 g RO HA
P 040 Diagnostics Seurce 0 RD Petentinl Service Tes
B 0% Diggnastics E|;pluv Reqd Onlw RD Per selection of parameter P, 080
5 Regd Onlw RC Drive Amp rating

P, 097 Custom Soltware & Read Only RD 65
F, 038 Softwgre ¥ersion # Read Qnly RD
F, 089 Power Modyle Typs Read Qnly RD
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Turn to the Experts.

Forameter Dezcription Setting Type Commenta
H.O000 Motor Mameplaote Yeltage S8 VAR Selected line voltage
H.O00I Motor Mameplote Base Frequency S WAR BC0hz = BO, S50hz =50
H. 002 Motaor Momeplate Amps J WAR Set to [ OB x Motor WNomeplate Amps
H. 003 Torque Boost Weltags 0.o ElF % ef nominagl invegrter veltoge
H.o004 Slip Compensatien c Bl & of base freguancy
H.O00S5 OC Hraking Enable OFF BC Disable brake
H.DO0& DC Brake Stort Frequency | RC HA. Hz
H. o007 DC Braking Current [ & El HA. dmps
i Time 2 El+r NA, Seconds

H.0049 Avoidance Frequency Enable QFF R WA, Disabled aveidance
H.010 Avoidance Freguency Midpaint G RC HA, Midpoint of aveided frequeney
H.DII Avoidance Frequency Hond 2 Bl MA, Freguency band
H.O|¢ Avoidance Frequency Midpaoint G Rl HA., Midpoint of ovoided freguency
H.013 dvoidance Frequency Hand i Bl WA, Frequency band
H.014 Avoiduncee Frequency Midpoint & B HA, Midpoint of aveided frequency
H.O015 Avoidance Frequency Band 2 Rl MA, Frequency band
H.ODIE& Sync Direction OFF HE MA
H.OlY Input Power/Snpuffer Configuration G Rl HA
H.OI1g Volts/Hertz Curve Type 4 EC | inear relatienahip
H.019 Identification Hesult Bead Only
H.024 Identification Regquest QFF RE HA
H.O21 AC Line YWoltoge Ja VAR Selected line woltage
H.0#¢ Over Frequency L imift JS VAR B0hzs = B, S0z = S7F
r. 0ol fnaleog Gutput | Seurce 4 Gl Speg i
r.ogz Analeg Sutput | Gffset Fer 41LR406X 135 Ch Feedback 1o FIC 1 "May need

For SOLRAAEX B ch ta he

For &4l RAQES 60 Ch tuned
r.go3 Analog Gutput | Gain For 411 R406% 0.203 Ck Feedbhack +a PIC 11 far

For 5Q1R40GX 0,505 Ch praper

Fer 6ALRA0EX 0.505 Ch eperation”
r.g3s Belay - | Configuratian 5 Ck MO, close at minimum speed. Spaad
[ D36 FEelqgy - 2 Configuration e P NE, Open gt WFD Foult, Term S4.55
r.gay Eelagy - 3 Conf{iguration l CH AQ, clozes at WFD Running. Fan
r.ga4d Eelagy - | Time Dalay -1 G Cl | Secend Qff Dglay
r.o4s Eelay - 2 Time Delay o R He Delay
r.04g Belay - 3 Time Delay for A1LR40EY o CE Belay not used for {am contral 66

For SQLEADBE qnd &4 RBA0ES -99¢ Ch Off delgy for fan

r.osa Speed Detection level | 35 Ch Minimum Speed detecticon
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LF1 Parameters — 19XR-6SS, Page 76 e

VFD
PARAMETER TITLE SETTING
F.004 Maximum | Line Frequency selected. Per
Speed Compressor Nameplate. 60 for
N}~ B0z selection.
P.00G (|Password [107 ) Password
P.028 T Spesd—{&6r1r 60 Hz selection and
Display 50 for 50 Hz selection P006—107
Scaling
H.000 Motor VOLTAGE from "Load Side" section
Violtage of the VFD enclosure nameplate
H.001 Freqguency |Line Frequency selected. Per
Compressor Nameplate. 60 for
60 Hz selection, 50 for 50 Hz
selection
H.002 Motor 1.08 x Motor FLA from "Load Side"
Amps saction of the VFD enclosure name-
plate
H.021 Line VOLTAGE from “Line Side" section of
Voltage the VFD enclosure nameplate
H.022 Cwver 69 for 60 Hz selection, 57 for 50 Hz
Frequency |selection
Limi
F.009, P010, Input and | Calibrate per instructions on
r.002, r.003 Output page /7.
Gains and 67
Offset
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LiquiFlo | —VFD Replacement Torn o the Experts

When performing LF1 drive replacement,
the following must be performed prior to
startup

v'Check wiring on RC & RMI Board
v'Perform Speed Adjustment
v'Check VFD Parameters

v Equipment service - Setup2 - VFD Option is
Enabled

v'ISM Config - Starter Type is VFD
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L | qU| FI O I —_ Ref erence Turn to the Experts’

Bulletin
C0403 - Liquiflo I VFD troubleshooting and warranty returns

C0406A — 19XRV Balancing resistor test for “UbS” Fault
Carrier D2-3466-2 — Carrier VFD Quick Reference Guide
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Cabinet Assembly ID Number i

180264-A03-300
_180580-A 19 - 6 AA RELIANCEgT Lumu.@ﬁ.@
ELECTRICE
Input: #048000AC o0HZ 2PH
Frame Code Cutput: $800VAC 4054 0-250 Hz
Frame 3 180264 Type Enclosure: TYPE 1
A=284 Short Circuit Rating: 65kAIC
4=2B4 Mazec. Ambiznt: 40°C
G=20C , Coolant Type: R134a OR Treated Watsr
Frame 4 180580 % Design Pressure: 185 psig
T=4CC 10 WO, Cab, Assy: 180284-A03-500
Q=40 Cabinst Assy S/N: WOGC00000
S Mg O p0-XH-3
v;'"?;ﬂ{};ﬂﬁ,:r"gg?ﬁ— A1 PWR Mod. M/N: LF20046044R
= - . & j .
&= 440 - 480V, 60 Hz J PWER Mod. S/ K000
A= 348y 80 Hz Made in USA by Rochweall Automation
S

Options
A8 = 3-PH Metar Kit
Ba = 100kalT Circuit Breaker
CA = CE Compliance Kt iw' Shunt Trip)
KA = Metar Kit + 100kaIC CB.
LA = Meater Kit + CE Compliance Kit
TA =100kaAIC C.B. + CE Compliance Kit
ZB = Metar Fit + 100kAIC C.B. + CE Compliance Kit
00 = Mo Qptiors

Cabinet Assembly
Serial Number
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Turn to the Experts.

LiquiFlo 11

Table 2.1 — Orive Assembly and Power Module Ratings (22XR Ratings)

Drive Inverter Maximum Maximum | Maximum | Maximum
Assambly | Power Module | Frame | Carrier | Ambient Air [ Inlet Refrig. Input Output
Number |Model Number| Size Freq. Temp. Temp. Amps Amps
179615-903 | LF200450AAR | 3AA 4kHz |122°F (50°C) |115°F (46°C) 405 405
104°F (40°C) | 115°F (46°C) 420 420
104°F (40°C) | 97°F (36°C) 440 440
179615-903 | LF200450AAR | 3AA 2kHz |122°F (50°C) |115°F (48°C) 380 430
104°F (40°C) [115°F (46°C) | 400 440
104°F (40°C) | 97°F (36°C) 420 460
179615-943 | LF200460BAR | 3BA 4 kHz |122°F (50°C) |115°F (46°C) 506 420
104°F (40°C) | 115°F (46°C) 506 420
104°F (40°C) | 97°F (38°C) | 920 440
179615-943 | LF200460BAR | 3BA 2kHz |122°F (50°C) |115°F (46°C) 5086 440
104°F (40°C) [115°F (46°C) | 920 440
104°F (40°C) | 97°F (38°C) | 920 460
179615-904 | LF200520BBR | 3BB |4 or2 kHz|122°F (50°C) | 115°F (46°C) 5086 520
104°F (40°C) [115°F (46°C) 520 520
179615-905 | LF200608CCR | 3CC |4 or2 kHz|122°F (50°C) | 115°F (46°C) 608 608
72
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Tabla 2.2 — Drive Assambly and Powear Module Ratings (19X Ratings)

Drive Inverter | Maximum Maximum | Maximum | Maximum
Assembly | Power Module | Frame | Carrier | Ambient Air | Inlet Refrig. Input Output
Number |Model Number| Size Freq. Temp. Temp. Amps Amps
180700-A03 | LF2004608AR | 3AA 4 kHz 122°F (50°C) [115°F (48°C) 405 405

104°F (40°C) [115°F (46°C 420 420
104°F (40°C) | 97°F (36°c) | 440 440
180700-A03 | LF2004608AR | 3AA 2 kHz 122°F (50°C) [115°F (48°C) 380 430
104°F (40°C) | 115°F (46°C 400 440
104°F (40°C) | 97°F (38°c) | 420 460
180700-A43 | LF200460BAR | 3BA 4kHz |[122°F (50°C) [115°F (467°C) 506 420
104°F (40°C) | 115°F (46°C 520 420
104°F (40°C) | 97°F (38°C) | °2° 440
180700-A43 | LF200460BAR | 3BA 2kHz |122°F (50°C) |115°F (46°C) 506 440
104°F (40°C) [115°F (46°C 520 440
104°F (40°C) | 07°F (38°c) | °2° 460
180700-A05 | LF200608CCR | 3CC | 4or2 kHz|122°F (50°C) [115°F (46°C) G08 608
181285-A07 | LF201215CCR | 4AA |4 or2 kHz 122°F (50°C) [115°F (48°C) Q00 Q00
181285-A00 | LF201215CCR | 4CC |4 or 2 kHz [122°F (50°C) [115°F (46°C) 1210 1210 73
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( Carrier )

LF20 = LiquiFle 2.0

Continuous Ampere Rating

and Frame Size
0460AA = 405 amps®, frame 3AA
0608CC = 808 amps, frame 3CC
0810AA = 810 amps, frame 4CC
12150C = 1215 amps, frame 4CC

Cooling Method
R = refrigerant/water

LiquiFlo Il — Power Module

Lﬁzﬂmma

* 460 A with refrigecant, 405 A with waler as coolant

i
Turn to the Experts:

Cutput

Drive Input Input Input | Current

AssemblylD| Power Module Enclosure | Power | Voltage |Current’| at 2 kHz?

Number Model Number | Frame Size Rating (KVA) (V) (Amps) | (Amps)
180264-A03 LF2o04s0AAR Frame 3AA MEMA 1 337 480 +10% 405 405
180264-A06 LFzoos0sCCR Frame 3CC MEMA 1 505 480 1055 [+ 8] G0aE
180580-a07 | LF201215CCR | Frame 4CC | NEMA 1 673 |aso+10% | 810 810
180580-a09°| LF201215CCR Frame 4CC MEMA 1 1010 | 480 £10% 1215 1215

Y480 A with refrigerant, 405 & with water as coolant
F110% output current capability 1or ane mints, 150% output current capability ¥or 5 e
Mo overboad mting for 1B0S80-A00. 100% owput current capability
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LiquiFlo Il —=VFD Panel & Power Module  tum to the Experts
Components
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Panel Components -- Input Circuit breaker — tum to the Experts

Shunt trip controlled by VFD & the ICVC

Capable of protecting the circuit wiring
making

Carrying and breaking currents under
normal circuit conditions making

Carrying for a specified time and breaking
currents under specified abnormal circuit
conditions such as those of short circuits

Standard is 65KAIC or 100KAIC is available
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Panel Components -- Input Filter Circuit Tarn to the Experts’

The LiquiFlo 2 drive uses an active rectifier to
eliminate most of the harmonic distortion caused by
conventional diode or SCR rectifiers.

The LCL (inductor and capacitor resistor and
inductor) circuit is designed / tuned for the 4Khz.
rectifier Carrier frequency

The active rectifier consists of a three-phase IGBT
bridge and a filter between the bridge and the line.

The filter blocks the PWM carrier and its harmonics,
allowing the active rectifier to control the line
frequency input current.

Input reactors are 3% and 9% with a capacitor
between each input phase. Works like power factor
correction.

The Input current measured when inverter is not
running is reactive current. 7
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Panel Components -- Pre-charge circuit Tarn to the Experts

The pre-charge assembly consists of a three-phase
relay and three power resistors.

The pre-charge resistors ramp the voltage to the DC
Bus capacitors (about 20 amps) when power is applied.
Pre-charge contactors closes upon a start command
bypassing the resistors. Pre-charge relay Auxiliary
contacts initiate the drive run command.

When power is turned on, the bus charges to the peak
of the AC line through the pre-charge resistors, and
begins in an idle state.

Pre-charge limits inrush current during power up or a
power dip or line loss and simplifies selection of branch
circuit protection devices.

When pre-charge is complete, the parallel contacts are
closed.
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LiquiFlo Il —Panel Components Turn t0 the Experts

15 Amp 2F1 & 2F2 fuses
Protects the input for the 3KVA Control Transformer.

3 KVA Control Transformer

Steps the input voltage down to control voltage,
approximately 115vac. Control transformers are designed to
reduce supply voltages to control circuits, providing greater
safety to operators. These transformers also isolate the
control circuits from power and lighting circuits. They are
designed to accommodate the momentary current inrush
caused when electromagnetic components are energized,
without sacrificing secondary voltage stability.
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LiquiFlo || — Power Module Turn to the Experts

Power Module Contains

Two separate control boards (Inverter and
Rectifier)

/O boards
Power boards
Power structures

One power structure is used as an active Rectifier to
regulate the DC Bus Voltage

Second power structure is used for traditional motor
control

Communications between the control boards, and
ICVC, (optional LCD OIM; Lap Top computer via an
RECOMM 232 cable) through the DPI interface card.
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Meter Kit (Optional)
Wired to the AC line 1/O Board (0-10Vdc)
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LiquiFlo Il —Meter Option Kit (Optional) =~ Tom o the Experes

*Caution* P
TB1 .
These measurements are NOT i i Meter Kit
. . Al 1
generated by a line side : L — Two analog
current or voltage signal, but ww s Voltmeter are used
are outputs from the 1/0 mo 17+ todisplay each input
Module AE [ - ngsce Ar\rCX[oIt_I:i\rglje
T 2ndLurrent. The
- — ow [+ phasebeing
| | (oo =+ displayed is
| 7N u s | 7 ! |_Hev—  selectable by a
| * ® T s Tt selector switch.
' Wiewe AT W)
| -
‘ 4 ¢ Citoeur —15 The voltmeter and
(CPTIONAD ' L2 the selector switch is
I _ _ R R 8 I/O board.
L3 ' oo ]
D CoME k|
00 hds 2
L2 | Al
| ACLINEVO

SSRLLET Rl 82
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( Carrier )

LiquiFlo Il — Standard 1/0

The SIO board is a microcontroller based 1/O subsystem. The Standard 1/0O board is

o
Turn to the Experts:

connected to the Inverter Control Board. The I/O is configured through the Gateway and
cannot be modified in the field.

4 Analog Inputs (2Volt, 2 Miliamp)

83

1.
—— - — — 2. 2 Analog Output (1 Volt, 1 Milimap)
A2 TB1 . )
STANDARDLIO - : 3. 6 D!g!tal Inputs (24VAC/VDC; 120VAC)
- - Y AL TP 4. 2 Digital Outputs connected to 2 forms C
I L relays
T CN2
: E::; g DILINTILOCK
DO T }1 OILINTILOCK
L COM1 12
[0 WO 13
[0 W2 4
| [oocomz B TB1
' EJ””’_‘O? :g — 15 | HIGH PRESS SW
s A33 16 | HIGH PRESS 5W
211:1 }3 CATEHILL 17 | 4-20md PRESS REF-
iy » 18 | 4-20md PRESS REF+
: ::‘U'L_ 221 | 19 | SPARESAFETY
3 | 20 | SPARESAFETY
puIT] ; T_ 21 | ICEBULD
LoqC oW 5 L +f 2 | IEBULD
mm“ 33 ] 23 | REMOTESTART
I o ) ‘ 24 | REMOTE START
| [VE] »
4 k1]
[is 3
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C Carrier )

LiquiFlo Il — Power Module Components

AC Line 1/O

I/O board attached to the Rectifier
Control.The I/O are not configurable by the
parameters.

Inverter Power Supply
Supplies power to the inverter section.

Inverter Power and IGBT gating Board
Hardware for gating the IGBT’s

Inverter Control Assembly
Processor for the Inverter controls

Standard /O “Optional”
I/O board connected to the Inverter

regulator. I/O configurable via parameters.

DPI communication board
Platform for communications

Gate Kill thermostat connections
Hardwired into the IGBT gating power
supply. The terminal must be closed to
operate. Condenser High Pressure Switch.

i
Turn to the Experts.

AC Input and Output Current Sensors
Solid state device made by LEM.

IGBT (rectifier and inverter)
High Speed switch in the power circuit.

Bus Capacitors
Stores energy for the DC bus.

Bus balancing resistors
Keeps the voltage balanced from the midpoint to
the plus and minus DC Bus.

Line Sync board
Primary function is to monitor the AC input and
synchronize the IGBT control.

Rectifier Power Supply
Supplies power to the rectifier section.

Rectifier Power and IGBT gating PCB
Hardware for gating the IGBT’s

Rectifier Control Assembly
Processor for the rectifier controls.
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LiquiFlo Il —AC Line Sync Turn to the Experes

The active rectifier commands a 3-phase voltage
that is very close to the AC line.

EXRL - EERp | EERN
[ e

Line sync (AC line phase synchronization)
produces the phase angle & commanded
frequency synchronized to the AC line. The small
difference between the commanded voltage and
the AC line results in current flowing from the AC
line to the DC bus when motoring, or from the DC
bus to the AC line when regenerating.

Two current regulators control the phase and
magnitude of the commanded voltage. The
reactive current is regulated to zero to maintain
unity power factor.

DANGER ‘@ HIGH VOLTAGE (B

g
£
- o
=
= g
- o T
=
j=r=
=
-
&
o
[}
<
|
| -
=

The drive then has a leading power factor due to
the input filter capacitor. The active current (in
phase with the voltage) is regulated to maintain
the desired bus voltage. Square wave signal tells
us the peak of the AC line with only 1 analog
input.
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LiquiFlo Il —AC Line Sync Frame 3 only ~ Tam o the Experss

FEENEE W W

O, .l ~c

| ri:f E:r-ﬂ.‘ PCERRCRRR L LTI :.‘-i_{,_; ™
The AC Line I/O board is connected to the el el fgrassiai, BT ol
Rectifier Control Board. The I/O is not il i -

configurable via parameters but configured in
the firmware.

The analog inputs wired through J4 are used to
read the 3 phase input AC Line Voltage and a
square wave to synchronize the voltage output
of the rectifier to the input line voltage from the
Line Sync PCB.

VOLTAGE

There are 4 digital input (120VAC) and 6 Digital
Outputs (5Amps at 120VAC).

j=r=
=
=
~
o
Lk
o
-
=
=

- EsevewRes PO
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Frame 3 LF2_23XR Frame 3 LF2 19XR

——

{C DRIVE
| 19XR Series |

L&) —————
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LiquiFo Il — Frame 3 23XR Cabinet Turn to the Experts

AC Contactor (3) with Surge Suppressor
Terminal Block, &-Position

Precharge Resistors (3)

Power Module Assembly

Power Module Nameplate

Fuse Block, 30 A, 600 V, Class CC, 3-Line
Fuse, Class CC, 800V, 1 A

Fuse, Class CC, 600V, 20 A

Line Sync. PC Board Assembily
Line Sync. Board Cover

Plastic Knob

115V Fan, &" dia. (2)

Capacitor Guard Panel

Capacitor Bank Assembly

Fuse Block, 30 A, 600 V, Class CC
Fuse, Class CC, 600V, 5 A

Fuse, Class CC, 800V, 25 A

Fuse Holder, 600 V, 30 A

Fuse, Class RKS, 600V, 15 A
Transformer, 3 kKVA

Resistor, 100 kOhm, 50 W
Operating Mechanism, Complete Kit
Main Input Circuit Breaker

Ground Lug, 2-600 MCM

115V Fan, 5" sq.

Air Filter

Floor Mounting Kit (3)
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LiquiFo Il — Frame 3 23XR Cabinet Turn to the Experts’

Input 65KAIC Circuit
Breaker

Control XFMR 15 Amp
Circuit Breaker

Inductor Cooling Fans
Inductor

a. Inductor 1

b. Inductor 2
Thermostat
Capacitor Bank

Precharge Resistor
Assembly

Precharge AC Contactor
9. Control XFMR 3KVA

10. Input LCL FU 4,5,6

11. Precharge FU7,8,9

- 12. Line Sync. FU 1,2,3

13. Power Module Assembly

20.0Optional Network
Interface

21.CT Output FU
10,11A,11B

PO NOPE

T,

© NOO




ROCKWELL LF1 & LF2 T,

@

LiquiFlo Il —Frame 3 23XRCab| net __ Bmeithe Bxpend

(Continue)

13. Power module assembly

14. DPI Communication
Board

15. Terminal Block assembly

16. Inverter Regulator Board

17. Inverter 1/0O Board
18. Inverter Regulator Board

19. Rectifier I/O Board

22. Power module fan

23. Gateway communication @

e ,'...._—_-"l'.r:

T
TR .
VAT

W R oo
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LiquiFlo Il — Frame 3 19XR Cabinet

o R0 N OE

i
Turn to the Experts:

Input 65KAIC Circuit
Breaker

Control XFMR 15 Amp
Circuit Breaker

CT Output 10,11A,11B
Control XFMR 3KVA

Pre Charge Resistor
Assembly

Pre Charge AC
contactors (1 per
phase)

Pre Charge FU 7,8,9
Line Sync

Gateway
Communication

. Line Sync FU 1,2,3
. DPI Comm Interface

Board

. Rectifier Control AC

Line I/O

. Inverter Control

Standard 1/0

. Inverter Regulator
. Power Module

Assembly 91
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U Carvier

LiquiFlo Il — Frame 3 19XR Cabinet
(Continue)

18.
19.
20.
21.
22.
23.

i
Turn to the Experts.

Input Filter Dual
ound Inductor

Terminations for input
inductor thermostat

Motor Lead
Connections

Refrigerant
Connections

Control and Network
Wiring Harness

Control XFMR 3 KVA
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LiguiFlo Il — Frame 3 Power Module Trn to the Experts
= 1. Gate Kill terminations
Q
g 2. DPI Comm Interface
5 Board
=
B 3. Carrier Recomm

4. Inverter Control
5 5. Standard 1/O
A 6. Rectifier Control
(b}
3‘:5:) 7. AC Line I/O
(b}
x
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LiquiFo Il — Frame 3 Power Module Turn to the Experts’

1. IGBT Modules

2. Inverter Power Board

3. Inverter 80 Watt Power
Supply

4. Redctifier Power Board

5. Rectifier 80 watt Power
Supply

6. Rectifier Power Board Supply
From DC Bus

7. Inverter Power Board Supply
from DC Bus

8. Laminated Low inductance
DC Bus
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LiquiFlo Il — Frame 3 Inside Power Module  tum to the Experts

1. IGBT Modules

2. Vacuumed brazed chill plate
(connection back of chill
plate)

3. Current Sensors (Total 6 — 3
iInput and output currents
measured)

4. Laminated low inductance
DC bus

5. DC Bus Caps
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LiquiFlo Il — Power Module

BRSNS mibR Do NP0 RO~

53R B3
;on G

Wire Harness Asssmbly, Power Supply, Logic (2)
Current Feedback Device, 1000 A (8)

Terminal Block, 2-Position

80 W Power Supply Assembly (2)

Cable Assembly, 40-pin, 0,050 in Pitch, Flex Film (2)
Cable Assembly, 30-pin, 0,050 in Pitch, Flex Film (2)
Wire Harneas Asssmbly, Power Supply, Upper Gate (2)
Irverter Power Interface Assembly

Wire Harneas Asssmbly, Power Supply, Lower Gate (2)
Insulation Sheet (2)

. Communications Interface Assambly

Rectifier Power Interface Assembly
Wire Harneas Asssmbly, Gate Driver

. Wire Harness Assambly, Current Feadback Device
. Wire Harness Asssmbly, Line Sync.

Wire Harness Asssmbly, DC Bus Bleeder Resistors

, Cable Assembly, 20-pin, 0.050 in Pitch, Flex Film (optional)
. Communications Assembly (optional)

. Internal Fan

. Connector, Terminal Block, 32-pin

. AC Line |/0 Assembly

. Rectifier Control Assembly

Irverter Control Assembly

. Standard /0 Assembly
. Wire Harneas Assambly, Control Sync.

C Carrier )
"
Turn to the Experts:
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LiquiFlo Il — Power Module Frame 3

O =§ O O £ L B -

B OBR3 B3 BS B —t ek kel el el ol ol ol
ARBRB2S8srpisnEmPoB®

. Wire Harness Assembly, Power Supply, Logic (2)

. Cument Feadback Device, 1000 A (8)

. Terminal Block, 2-Position

. BOW Power Supply Assembly (2)

. Cable Assembly, 40-pin, 0,050 in Piteh, Flex Film (2)

. Cable Assembly, 30-pin, 0,050 in Piteh, Flex Film (2)

. Wire Harneas Assembly, Power Supply, Upper Gate (2)
. Imwerter Power Interface Assembly

Wire Harness Assembly, Power Supply, Lower Gate (2)

. Insulation Sheet (2)
. Communications Interface Assembly

Rectifier Power Interface Assambly
Wire Harness Assembly, Gate Driver

. Wire Harness Assambly, Current Feadback Device

Wire Harness Assembly, Line Syne,

Wire Harness Assembly, DC Bus Bleeder Resistors

Cable Assembly, 20-pin, 0,050 in Pitch, Flex Film {optional)
Communications Assembly (optional)

Internal Fan

Connector, Temminal Block, 32-pin

. ACLine 'O Assembly

Rectifier Control Assembly
Inverter Control Aszembly

. Standard /O Assembly
. Wire Harness Assambly, Control Syne,

C Carrier )
"
Turn to the Experts:
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LiquiFlo Il — Frame 4 19XR Cabinet Burvbs gy
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LiquiFlo Il — Frame 4 19XR Cabinet Turn to the Experts

Circuit Breaker, 500V

Circuit Breaker Operating Mechanism
Inductor

AC Contactor

Power Module Assembly

Input Filter Capacitor Assembly
Input Filter Capacitor Guard Panel
Fans, 115VAC, Inductor (4)
Transformer, 3kVA

Fan, 115VAC, Contactor
Resistors, 100k Ohms, 50W
Precharge Resistors

Relay, Oil Pump & Control Power Terminals
Fuse, Class RK-5, 600V, 10A (2)
Fuse, Class CC, 600V, 25A (1)
Fuse, Class CC, 600V, 10A (1)
Fuse, Class T, 600V, 300A (3)
Fuse, Class CC, 600V, 20A (3)
Fuse, Class CC, 600V, 1A (3)
Ground Lug, 2-600 MCM
MNameplate, Power Module

Doar Inter-lock (2)
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LiquiFlo Il — Frame 4 19XR Cabinet Turn to the Experts’

......

1. Input 65 KAIC Circuit 5. CT Output FU 10, 11A, 10. Pre charge FU 7,8,9
Breaker 11B 11. Input LCL FU 4,5,6
2. ContrOI XFMR 15 Amp 6. Control XFMR 3KVA 12. Pre Charge Resistor
Circuit Breaker 7. Gateway & Status Light Assembly
3. mgﬂf:tlzoilter Dual Wound 8. Motor Output 13. (F;re charg?1 AC Contactors
ne per phase
4. Input Filter Cap Bank 9. Power Module Assembly perp
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LiquiFlo Il — Frame 4 19XR Power Module T the Expers

=

Laminated low
inductance DC bus
Input Current
Sensors (Total of 3)
Vacuumed brazed
chill plate
(Refrigerant
connections on
back of chill plate)
4. Redctifier IGBT
Module (Total of 4
Modules) |
5. Inverter IGBT
Module (Total of 4
Modules)
6. Output Current
Sensors (Total18iL 3)

N

w

Rectifier Section Inverter Section
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L|qU| Flo |l — Frame 4 19XR Power Module Turn to the Experts

Top Layer

View of
Combined

Ihors & I/0

Second Layer
View of Combine”

Power Borard |

1. Combined I/O ’
2. Combined Rectifier/Inverter B S - :
Regulator - Third Layer
3. DPI Comm Interface Connection ' % View of DC Bus
- b _ ’
4. Gateway o - Laminate & IGBT's &
:'! A=

Iﬁﬁm and Output t¥MS




ROCKWELL LF1 & LF2

LiquiFlo Il — Power Module Frame 4

Combined Powsr PCE Assembly, 810 Amps

Combined Power PCB Assembly, 1215 Amps

Wire Hamess Assembly, Gate Driver

Internal Fan, 24 VDO

Internal Fan, 24 VDG

Wire Hamess Assembly, Internal Fan

Wire Hamess Assembly, DC Powar

Wire Hamess Assembly, DC Bus Rasistors

Current Fesdback Devics, 20004

Wire Hamass Assemibly, Cumrent Fasdback Davica, Rectifier

Sids

10, Wire Hamess Assembly, Cumant Fesdback Davics, Irvertsr
Sida

11. Wire Hameass Assembly, RTD, Recitifier Side

12 Wire Hamess Assembly, RTD, Irverter Sida

13, Cabls Assembly, 40-Pin

14, Combined Control PCE Assamibly

15 Combined 'O PCB Assombly

16. RS485 Communications Assembly

17. Cabla Assambly, 20-Pin

18, Cabls, Mini DIM, 8 Pos,, MalaMale, 1 Meter Long

R S
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LiquiFlo Il — Power Module Frame 4

R

Combined Powsr PCE Assembly, 810 Amps
Combined Powsr PCE Assembly, 1215 Amps
Wire Hamess Assembly, Gate Driver

Internal Fan, 24 VDO

Internal Fan, 24 VDG

Wire Hamess Assembly, Internal Fan

Wire Hamess Assembly, DC Powar

Wire Hamess Assembly, DC Bus Rasistors
Current Fesdback Devics, 20004

Wire Hamass Assemibly, Cumrent Fasdback Davica, Rectifier
Sicle

Wire Hamass Assembly, Cumant Fesdback Davics, Irvertsr
Sida

Wire Hameass Assembly, RTD, Recitifier Side
Wire Hamess Assembly, RTD, Irverter Side
Cabis Aszembly, 40-Pin

Combined Control PCE Assamibly

Combined 'O PCB Assombly

R5485 Communications Asscmbly

Cable Agsembly, 20-Pin

Cabls, Mini DI, 8 Pos,, MaleMale, 1 Meter Long

Turn to the Experts:
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LiquiFlo Il —Frame 319 & 23XRV Wiring  Tum o the Experts

Control Boards
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Control Transformer
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LiquiFlo Il —Frame 319 & 23XRV Wiring  Tum o the Experts

A22 Standard I/0O Wiring

STANDARD 1/0 [ i |
¥ 1l I
M- 13 |
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-] el W5
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LiquiFlo Il —Frame 319 & 23XRV Wiring

Al12 Standard I/0O Wiring
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LiquiFlo Il — Frame 3 19/23 XRV Wiring

Board Wiring Recitifier
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LiquiFlo Il — Frame 3 19/23 XRV Wiring

Board Wiring Inverter
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ROCKWELL LF1 & LF2
LiquiFlo Il — Controls Setup Turn to the Experts

Inputs/Outputs
(Pumps, fans, etc)
PIC I
mm

H RS48§i com \ UMIFS
(S10) VFD

- Inputs/
RS485 COMM iqui [ Output
SI0) Gateway CDCIDDI\I/I Liquiflo I— >~ P
| M VFED | — (Pump
_/ s, fans,
‘ CCM ‘ etc)
DPI -- Drive Peripheral 112

Interface
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LiquiFo Il — Control without |SM Turn to the Experts’

Only one Circuit Breaker for both Control Power & Oil Heater and
Compressor Oil Pump (CB2).

Oil Pump 2C Aux. Contact and HPS (Power Panel term. #17 & # 43) are
wired directly to VFD Gate Kill Terminal Block (A33, TB-1) and prevents
any Gate signal to the Inverter IGBT’s when related contacts are open
(Closed to Run).

Oil Pump Contactor (Power Panel term. #50 & #51) is wired directly to
VFED Standard 1/0O Board (Discrete N.O. Output, term. #15 & #16).

Output term. #5 on CCM Board is utilized to energize VFD Coolant
Solenoid which replaces the VFD Coolant TXV.

Relative Humidity Sensor is located in ICVC Panel and wired to CCM
(J3, term. #7 & #9 and J5, term. #6).

113
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LiquiFlo Il — Controls Setup Turn to the Experts

ICVC
= RS485 COMM
(SI0) Gateway
DPI
CCM LiguiFlo Il VED COMM
o Software Signals From ICVC Software Signals To ICVC
Inputs . Inverter, Rectifier, Coldplate and
. Motor Start/Stop Enclosure Temperatures
(Temperatures, - Pumps On/Off Line Power, Load Power
Pressures, . Fans On/Off VFD Status
ST S VFD Speed Start/Stop Complete
Humldlty) E Shunt Trip VFD Configurations
o Head Pr. Ref. VFD Loss of COMM
. [ J
OUtPUtS (Oll . Direct Wire Inputs to VED Direct Outputs from VED
heater, VFD S Disch. Press Switch with Oil Pump
. 2C Aux. Water Pumps
coolant_, _ ﬂ Inverter, Rectifier, Coldplate and
Solenoid, oll . Enclosure Temperatures Tower Fans
P . Pre-Charge Contactors Head Pressure Reference
pump, HGBP) . Remote Start Trip Alarm
* Spare Safety Pre-Charge Contactor
Ice Build Shunt Trip 114
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LiquiFo |l — Controls Setup Turn to the Experts

DPI Board

Provide
communication
between Liquiflo I
and other devices

Gateway

Translates
protocols between
ICVC, CCM & VFD
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LiquiFlo Il — DPI Board
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Inverter +12V Inverter Status Rectifier Status Rectifier +12V

Off = Green Off = Yellow Off = Yellow Off = Green

Pre-lube/ Post- Flashing Flashing Pre-lube/Post-

lube = Green Pre-lube/Post- Pre-lube/Post- lube = Green

: _ lube = Yellow lube =Yellow : _

Operational = . . Operational =
Flashing Flashing

Green Green
Operational = Operational

Green =Green 116
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LiquiFlo || — DPI Boar Turn to the Expercs

Green

Flashing - Drive ready, but not running, no faults and not communicating to
processor

Steady - Drive running, no faults
Yellow
Flashing - Drive is not ready, check parameter 214 (start inhibits).

Steady - An alarm condition exists. Check parameter 211 (drive alarm
1) and 212 (drive alarm 2).

Red
Flashing - a fault has occurred. 117
Steady - a non-reset-able fault has occurred.
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( Carrier )

LiquiFlo Il — Gateway

Gateway Status LEDs — The RS485 VFD Gateway
provides a communication link between the CCM and 1CVC
SIO bus to the VFD Drive Peripheral Interface (DPI) board.
The SIO bus communicates with the Gateway through VFD
connector A32, See Fig. 47,

The Gateway has four status indicators on the top side of the
module.

DRIVE STATUS INDICATOR — The DRIVE status indica-
tor is on the right side of the Gateway. See Table 19.

i
Turn to the Experts.

DPI RIBEON
CABLE CONNECTOR

QOO

A3z2 @
TERMINAL ELOCK U ™, y
@ ﬁ) Q@
heowj I

NUMBER | | HIARToR DESCRIPTION
1 DRIVE DPI Connection Status
2 MS Module Status
3 NET A Serial Communication Status
4 NET B Serial Communication Traffic Status

NOTE: If all status indicaters are off, the Gateway is not receiving
power.

Fig. 47 — Gateway Status LEDs
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OnT INUED FROM SHEET 3

COMTINUED FEOM ZHEET 5

LiquiFlo Il = VVFD Cooling Control

il b

S
o Ca rrier __'_._j
e

Turn to the Experts.

CONT INUED FROW SHE

Y

Fig. 51 — 19XRV Chiller Control Schematic (cont)
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LiquiFlo Il —VVFD Cooling Control Turn to the Experts

Humidity

Sensor
Inputs

VFD Cooling Valve
Output) 120
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LiquiFlo Il —VFD Cooling Control Turn to the Experts:

RH Sensor
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LiquiFlo Il —VVFD Cooling Control Turn to the Experts
—— b 3 |

NOTE: jid
The strainer that filters |
the refrigerant flow to the

starter cannot be replaced
with a standard filter drier

-

‘
d
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LiquiFlo Il — Dew Point Prevention Alarm  Tom to the Experes

VFD Dew Prevention (VFD Cooling) Control

Purpose

Maintain Coldplate temp above Dewpoint temp by de-energizing VFD
solenoid 0 — 100% every 5 sec based on the greater % calculated for 1
or 2 below:

1) Cond ref temp is 1.5~3.5°F above Coldplate temp.
2) VFD Coldplate temp is 1~5°F above Dewpoint temp.

Output = 100% If:

Coldplate temp > 100°F or > Dewpoint + 5°F, or:
Condenser refrigerant temp > 100°F or > Dewpoint + 3.5°F
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Features -- Configuration Changes @

Turn to the Experts:

Newer LF2 drives will come with Orifice or Solenoid valve on cooling line,
but not both

If solenoid valve is installed but not wired, perform wiring in the field to
CCM as previously discussed
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Turn to the Experts.

VFD Config Screen

DESCRIPTION STATUS UNITS POINT DEFAULT
Motor Nameplate Voltage 346-480 VOLTS motor_nv 460
Compressor 100% Speed 45.0-62.0 Hz comp_100 60.0
Line Freq=60 Hz? (No=50) oM NO/NYES line_frg YES
* Rated Line Voltage 346-480 VOLTS vid_volt 460
* Rated Line Amps 10-1500 AMPS vid_amps 200
* Rated Line Kilowatts 0-7200 KW vid_rlkw 100
* Motor Rated Load KW 0-7200 kW mot_rikw 100
* Motor Rated Load Amps 10-1500 AMPS mot_rla 200
Motor Nameplate Amps 10-1500 AMPS motorni 100
Motor Nameplate RPM 1500-3600 motorpm 3456
Motor Nameplate KW 0-5600 kW motorkw 100
Inverter PWM Frequency (0=4 k Hz, 1=2 k Hz) oM pwm_freq 0
Skip Frequency 1 0.0-102.0 Hz skipfrg 102.0
Skip Frequency 2 0.0-102.0 Hz skipfrg2 102.0
Skip Frequency 3 0.0-102.0 Hz skipfrg3 102.0
Skip Frequency Band 0.0-102.0 Hz skipband 0.0
Line Voltage % Imbalance 1-10 % v_unbal 10
Line VoIt Imbalance Time 1-10 SEC v_time 10
Line Current % Imbalance 5-40 % lineim_i 40
Line Current Imbal Time 1-10 SEC lineim_t 10
Motor Current % Imbalance 5-40 Y maotim_i 40
Motor Current Imbal Time 1-10 SEC motim_t 10
Increase Ramp Time 5-60 SEC ramp_inc 30
Decrease Ramp Time 5-60 SEC ramp_dec 30
Single Cycle Dropout 0/ DSABLE/ENAELE cycdrop DSAEBLE
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VFD Config Informati
| Klamer .

=

MACHNE NAMEPLATE SUPPLY DATA

YOLFEFPHASE FHERTZ

LICKED ROTOR ANF3

OVERLEAER TRIP AMPS

MAE FUSESCTRCUIT BREAWER SIZE

HIN SUPFLY CIECN(T AWPAG]TY

HACHNE BLECTRICAL DATA

MOTOR NAMEFLATE WOLTAGE

COMPRESIOR 100K JFIED

RATED LINE WOLTAGE

RATED LINE mMF3

RATEQ LINE K(LOWATTS

MOTOR RATED LCaL HE

NOTOR RATED LOAR ANFS

NOTOR NAREFLATE AMFE

WOTOR MAMEPLATE RPN

WOTOR MAMEPLATL KW

INYERTER P FEEQUENCY

']!]

on Turn to the Experts.

Confirm that the following parameters in the

VED CONF screen match the values on the Internal
Machine Electrical Data Nameplate:

*

Compressor 100% Speed — Compressor speed required
to run at chiller design point.

Rated Line Voltage — Nominal line voltage selected for
the job site.

Rated Line Amps — Line current required for the chiller
to run at the design point.

Rated Line Kilowatts — Line power required for the
chiller to run at the design point.

Motor Rated Load kW — Power consumed by the motor
when running at the chiller design point.

Motor Rated Load Amps — Motor current required for
the chiller to run at the design point.

Motor Nameplate Amps — Motor nameplate full load
amps.

Motor Nameplate RPM — Rated speed of the motor
when running at motor nameplate rated frequency, rated
current, and rated voltage.

Motor Nameplate kW — Motor nameplate rated power.
Inverter PWM Frequency — Sets the carrier frequency
for the pulse width modulation output.

Note: Inverter PWM Frequency is 4 kHz, therefore parameter should;»g

equal “0".
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C Carrier )

VFD Config Information

» Carrier
_ it ' iy

i
Turn to the Experts:

Electrical data for CONFIG
Screen parameter

Nameplate on VFD Panel or
side of ICVC panel

Part # 19XV05008701
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Programming VFD config PIC 111 e

How to find VFD
Config info from
design data sheet ?

Evergreos Chiller Porfarmance Ouiputy
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Programming VFD config PIC 111 e
Chiller
Chiller Model ... 19XRVA54TIT4AKFHES
Starter /VFD VFD - Unit Mounted (Active Rectifier)
ReEfMgerant TWEE e R-134a
Cooler
sl PSR STROPP 45
Waterbox TYpe ..o Mozzle-in-Head, 150 psi
18 OO PRSP PPPP 2
Mozzle Amangement ... D
TubiMg e, SuperEs (SUPE3), 028 in, Copper
Pl TWR B e Fresh Water
Fouling Factor (he-fE="FNEBTU e, 0.00010
Compressor
B ittt e e e e e e b bre e e e araea e KY )
Flow Controls
Float Wahie SZe e 5
FlaST CfITE e 26
Qutput Type Full Load PartLoad Par
Percent Load 100.00 O0.00 al.(
Chiller Capacity 4500 Tans 441 0Tons 3082
Chillerinput kW 200 T kW 2804 kW 244
Chillerinput Power CeMeEEWTon [0.8506 KWTan | 0.6:
ChillerGOP 5.0 6.0 5.6
Isolation'Valve Installed Installed Insi
Cooler
Entering Temp. B1.78°F BD.TO°F 45§
Leaving Temp. 42 .00 °F 42 .00 °F 42.(
Flow Rate 1200.0gpm 1200.0gpm 120
Pressure Drop 32.2ftwg 32 3ftwg 32
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Programming VFD config PIC 111 e
Motaor
Motor Nameplate KW 3181 31
Motor Input Power 2095 KW 24
Motor InputVoltage 47574 4z
Motor Mameplate Amps | 440.7 44
Motor Rated Load Amps | 4258.5 38
Motor OLTA a54
Motor LRDA 3200
Motor PowerFactor 0.8180 0.€
Motor Speed Ratio 028112 0.
Motor Mameplate RPM | 3563 35
pidotor RPM 353 34
Motor Efficiency 0.9613 0.
VFD Loss 3.71 kW 0.
VFD Efficiency 0.9716 0.t
WFD Power Factor 0.990 0.t
ChillerRated Line Amps | 375.0 32
Chillerlnrush Amps 375
Max Fuse/CB Amps g0l
Min Gircut Ampacity | 459 130
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Programming VFD config PIC |11 Hmtaras g
Motor
19XRFIC2 "JF[J_CUHF VFD CONFLG. SELELS Motor Mameplate KW [ 318.1 31
B Motor Input Power 2395 KW 24
otor MNameplate KW Motor Input Voltage 47574 &
Inverter PWM FI"EQHEHC}' Motor Mameplate Amps | 440.7 44
(0=4 kHz, 1=2 kHz) Motor Rated Load Amps | 429.5 33
Skip Frequency 1 2.0 Hz Motor OLTA 454
Skip Frequency 2 )2.0 Hz Motor LRDA 3200
Skip Frequency 3 102.0 hz Wotor PowerFactar | 0.8180 0.
Skip Frequency Band 0.0 Hz Motor Speed Ratio 0.99112 0.
Line Yoltage % ImbalapCe 10 % Motar Nameplate RPM | 3583 15
Line Yolt Imbalance Aime 10 sec T Y "
Line Current % Imbglance 40 % \iotor Efficiency a3 5
e VFD Loss 8.71 kW 3.
NEXT PREVIOUS ~ SELECT EiII— VFD Efficiency 0.8718 0.
VFD Power Factor 0.990 0.
Note: For LFII, Inverter PWM ChillerRated Line Amps[375.0 32
Frequency is 4 kHz, therefore ChillerinrushAmps 375
parameter should equal “0”". VMaxTuselbBomps  |590 131
Min Circut Ampacity &0
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Programming VFD config PIC 111 e
Motaor
Motor Nameplate KW 3181 31
Motor Input Power 2095 KW 24
Motor InputVoltage 47574 4z
Motor Mameplate Amps | 440.7 44
Motor Rated Load Amps | 4258.5 38
Motor OLTA a54
Motor LRDA 3200
Motor PowerFactor 0.8180 0.€
Motor Speed Ratio 028112 0.
Motor Mameplate RPM | 3563 35
Motor RPM 353 34
Motor Efficiency 0.9613 0.
VFD Loss 3.71 kW 0.
VFD Efficiency 0.9716 0.t
WFD Power Factor 0.990 0.t
ChillerRated Line Amps | 375.0 32
Chillerlnrush Amps 375
Max Fuse/CB Amps g0l
Min Gircut Ampacity | 459 132




ROCKWELL LF1 & LF2 T

']!:l

Other new features Turn to the Experts.

Shunt Trip Breaker

No shunt trip on low evaporator pressure because liquiflo Il
would not have ability to energize the pumps for freeze
protection.

ICVC -- Shunt Trip only if motor amps is sensed STOP MODE
VFED -- Shunt Trip only if ground fault is detected
ICVC Communication Loss between ICVC and VFD
Motor shuts down
Condenser and chilled water pump keeps running
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L

Liquiflo 11 START Sequence Turn to the Experts

*Wiring change gate Kill circuit maintains a closed circuit when the oil pump is off*

The Gate Kill is monitored 24/7, so when the oil pump is off, and 2C aux is open, the VFD is
in alarm. After oil pump starts, ICVC sends a VFD RESET signal to the VFD to clear the gate
kill alarm. If the gate kill is OK, it then allows the pre-charge contactors to pull in.

If we don't get a pre-charge contactor to pull in after oil pump is pulled in, we can assume that
the gate kill is still open.

The VFD checks the GATE KILL circuit again TB1 on A-33 Card (tied into the Power Panel
terminals 43 and 17). Oil pump 2C aux contact and the Hi Pressure switch are wired in
series. |
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T —— — Lie
L wHT "{'_-; || —<=em———+{8 Al
CO=BINEE 170
{ YEL) fol| | —~orw———
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oAl o CIMBINER 17D
2C aux ot / .
E720 —Ha—— o ——+H9
CLOSE: 11087 PSIG. —_ _
(738248 Lpad e,
OPEN: 16525 PSIG
{1, 152835 kpad 134

¢ BLK>




ROCKWELL LF1 & LF2 T,

\-.

']B

LiquiFlo Il —PIC |1 with HPR safety CIrcuit  tum o the Experts

INTINUET FROM SHEET & COMTIMUED FROM SHEE
CONTIMUED FEOW SHEET &
[ e e T
iz
1 ORhD £ BRH. 43 3
@ [+s] 3512
LR : [ = (&
L |E |
=] & {HU
cie LK) {3 n531
L@
(w:12 —
- D219~
- B BLID KT ogss
PRESSURE ‘é‘g“ﬁ"«« CCLR 42} 01l PUMR WOTOR
N l L Y
iyl
OIL FUMP S M5
TI5CH, PRESELRE FE—LILR 5 |
u B—¢PED> B 10 WF
T e =
LOAD RESIZTOR % oL 7 I
3K B o = Fa &
ay s2J 1T
U=
- @ i p—
LOAD RESISTOR % +d T ___]E?Em b __ trw BMLEUEE
e e ¢ iy PONER PAMEL TES VARIALE FREGUENCY DRIVE
PP v o ————t e T ——@ D313
EVAPORATLR LV, cLp bt 1
WATER FRESZURE | : i a8 YL 53— oo — |51 |
CILK Bk | !
K
EVARORATLR_EMT. A_‘u ¢ CLpY & & HE \-@-{ g BLKeTmC BLIO BLK? {17 7 @G B31e
WRTER PREGSURE i % ,=.>5 = 2 AT =t s
CELK) a3l = £B E7E0 43— ERND K
CONDENSER LVE, %‘E Yo vmp amm| — BE CLOSE 11047 PSIG, | — - —
WATER PRESSURE L3 = fi .oom & =L { 7SBE48 hpo}
- CBK & g OPEN 1655 PEIG.
COMIEMSER ENT. i = =R €1, 152435 kpad
WATER PRESSURE P = R T
e == ~
— ir
- 2 C1%1C
EVAPORATOR Y BLK. <L \_>
REFRIGERANT ;%\é. ELR 2 _ CCH
PRESELRE g5 o Db B e
[«
CONDENS BLK? & K =
SER N o
REFRIGERANT %ﬁ. Ji CLF "5
PPESELIRE —(RED He|

135



ROCKWELL LF1 & LF2 T,

\-.
IJB
- - - -
LI qui Flo Il —PIC Il with Gatekill Turn to the Experts
COWT INUED FEOM SHEET S5 CONTIMLED FROM ZHEET S
iy COMTINUED FEOM ZSHEET 3 /
R S
g
([T { D
=3 ¢ BLK} = B
g4 |@ |
g B { BLLS
CAE { BLIG T B531
Niei
- = oo oo pes-
OIL LUNP BLK) neee
PRECHIRE CLR} 7 OIL PUMP HOTOR
RET? {3
Bisch, PRESOURE @;_(3[: ? L 4y |
' W (RED T VFI COOLANT SOLEROIO
. TR = ] oln e ; /T
LOAD RESISTIR Cop BlELg g [ BLI oy { BRD (T 1T
RELATINE = e -
HMIDIT kel = 1= £RET and %E & _ WFD ENCLOSURE.
< {11y da | e ﬂ:}ﬁﬁﬂ by #1 YFO FIWER NODULE
LOAD FESISTOR Iiﬂ\ﬁ‘fn EN +| (T J(ﬁ L. FOVER PBNEL v ——|
q HIEL Lt WHT———————Faf—crem (1] Fea
u:";‘;-’ | STANI¥RD 170 |
LOAD RESISTOR n bEl L veL—— ek e —— 1] |
4,36 M L— |
I I— = ——— — | B31E
JUHFER I Bl o B5lece |
g i k33
%%‘-"% U5 2 L—L":@:}-(BLEHT-(BLH}— L Lk H o
m FLlarm HFZ:
LOAT RESIZTOR . a1 5 b [mem ETeD 43— B [E] J
2. 3¢ fu > ;':' = CLOE 1107 PIIG | — _
B [ 7084 kpul L — — —_—
Wl OFE 16545 PSIG
o — ) S ﬂ;l
- {BLKD iC
ELsFRATOR BLKY ?35
REFREIGERANT CLRZ [
PRESEURE FETF @m}-'l:l:_. L
= =4
CINIENSER P B 2 RE
REFR 1 GERANT CLRY <3
PRESECLURE PETDH HEY | 136




ROCKWELL LF1 & LF2

( Carrier )

I] il

Liquiflo Il START Seguence

A START command initiated by the Operator, time schedule or
remote contacts at the ICVC

Via the SIO BUS, the ICVC checks the VFD for any faults, if there
are none, a normal startup proceeds

Turn to the Experts.

The Starts Counter, Pre-start Alerts , etc. are all checked

The LFII will start the Water Pumps as per our standard startup
seguence

The Water Flow, etc. are all checked

ICVC se_nd
The Oil Pump is Started, Oil Pressure is confirmed éﬁg\,:,';?, -
A SOFTWARE START command is sent from the ICVC to the |
Liquiflo Il via the GATEWAY
ICVC Check VFD Chescizrlt?re- . Start Water Pitr?]r; grill q
Start FellE safeties U Verify press 137
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I]E
Turn to the Experts.

Liquiflo Il START Seguence

The VFED then closes a 24Volt Pilot Relay via Terminals 13 and 14 on plug P1
on the Power Module.

The Pilot Relay NO contacts then send 115VAC via wire 227B to TB3 inside the
enclosure to CLOSE the three Pre-Charge Contactors, and at the same time to
TB4 inside the enclosure to start the three VFD fans.

The VFD looks for confirmation that the pre-charge contactors have closed via
the Logic In1 terminal 23 on TB1 of the A12 AC Line I/O card. This is fed 115
VAC from wire 227A, then through 3 sets of NO contacts that are in series .

The Rectifier section is then ready.

The Inverter is then turned on and applies power to the motor.

Software VFD Line Pre-charge ‘ AC Lln_e I/O ‘ Rectifier
— Sync PCB contactors > receive >
Start : Ready
P2-17,18 close signal 138
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ROCKWELL LF1 & LF2
Liquiflo Il START Sequence Torn to the Experts

The VFD sends a signal back to the ICVC via the Gateway that the
start has been successful. It also closes a run contact to ensure the ol
pump contactor is energized.

The LFIl also receives a software signal as to the Target Speed
Command.

The following signals are transmitted between the ICVC and VFD
Target and Actual speed
Line Volts and Amps
Load Volts and Amps
Frequency

There is no need to calibrate speed or amp signals.
The VFD and the ICVC continue to communicate via the Gateway

VED send Run contact
—| signalto |—] closeand oil
Gateway pump
contactor on 139




ROCKWELL LF1 & LF2

( Carrier )

Liquiflo Il STOP Seguence

I] il

Turn to the Experts.

VFD gets a Signal from the ICVC to Stop the machine via the
Gateway.

VFD stops sending power to the motor.
When the VFD senses no amps, it de-energizes the Pilot Relay
Pilot Relay causes

Pre-charge contactors to open
VFD Run contacts to open
The LFIl sends a STOP COMPLETE software signal to the ICVC

The ICVC then initiates the POST-LUBE cycle.

After the POST LUBE cycle, the ICVC sends a command to the LFII to

shut down the Water Pumps and Tower Fans.

sToP S

VFD De-
energize
pilot relay

Pre-charge,
VFD Run
contacts

open

VFD sends
STOP
Complete

Post Lube
and turn off
Pumps &
fans
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Manual

19XRY

Hermetic Centrifugal Liquid Chillers
with PIC lll Controls

50/60 Hz

HFC-134a

Start-Up, Operation, and Maintenance Instructions

SAFETY CONSIDERATIONS

Centrifugal liquid chillers are designed to provide safe
and reliable service when eperated within design speci-
fications. When operating Ihl? equipment, use good
judgment and safety precautions to avoid damags to
L= lIIpI‘I'IEITt and pl'OpEln' ar |n]urdv ID racnnel.

e sure you understand and follow the procedurss
and safety tained in the chillar inatrue-
ticns as well as those listed in this guids
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Alarmg/Alerts

19XRV-5SS
Includes related Alarm/ Alert Codes (pgs. 91~100)

Table 16 — Alarm and Aleri Messagss (oconi)

Turn to the Experts:
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VFD Fault Code Description

VFD Fault Code, Type, Description, Action and ICVC
Fault State (pages 101-104)

Table 17 — Fault Code Descriptions and Corrective Actions

Fault Type indicates if the fault is:
1 — Auio-resettabie

2 — Mon-resettable

3 — User-configurable

4 — Mormal Fault

i
Turn to the Experts.

VFD FAULT ICVC FAULT
CODE FAULT TYPE DESCRIPTION ACTION STATE
2 Auxiliary Input 1 Input is open. Check remote wiring. 206
DC bus voltage remained below 85% of
nominal for longer than Power Loss Time  [Monitor the incoming AC line for low voltage or
o Fomer Logs 1,9 (185). line power intarruption. o
Enable/disable with Fault Config 1 {238).
COC bus voltage fell below the minimum : ; ; :
4 UnderVoltage 1.3 |value of 407V DC at 400/480V input MRy TG ne e e 215
Enable/disable with Fault Config 1 (233). [P il
Monitor the AC line for high line voltage or
: transient conditions. Bus overvoltage can also
] OverVoltage 1 DC bus voltage exceeded maximum value. be caused by motor regeneration. Extend the 205
decel time or install dynamic brake option.
Internal electronic overioad trip. An excessive motor load exists. Reduce load
T Motor Overload 1, 3 so drive output current does not exceed the 217
Enable/disable with Fault Config 1 (238). |current set by Mator NP FLA (42).
8 Invtr Base Temp 1 Base temperature exceeded limit. ch'oﬁgﬁtmr PrOparARMpEraliInG AN Bl ot 219
Cutput transistors have exceeded their Check for proper temperature and flow rate of
9 Imvir IGBT Temp 1 maximum operating temperatura. coolant. 219
Check programming. Check for excess load,
The drive output current has exceeded the (improper DC boost setting, DC brake volts set
12 HW OverCurrent 1 hardware current limit. too high or other causes of excess 286 143

current.
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V FD FaUI t COde Turn to the Experts.

VFD Fault code can be found in 2 locations in ICVC
1. Status > VFD_STAT - VFD Fault Code

2. Service - Control Algorithm status = VFD History -
VFD Fault Code
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V FD FaUI t COde Turn to the Exp;rts.'

VFD Firmware numbers for Gateway, Inverter, Rectifier
can be found on Status - VFD_STAT -

VFD Gateway Version #
VFD Inverter Version #
VFD Rectifier Version #

Last 3 items on the screen
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L FI I common faUI t Turn to the Experts.

VFD Fault: F13 Ground Fault and/or F216 Rctfr Gnd Fault

If the power module detects excessive ground current, it will protect
itself, the power cables,and/or the motor by tripping on a ground fault
condition. The ground current trip at 7% of drive rated current in a
100micro second time interval.

Troubleshooting

Check proper grounding
Meg Motor

Check Moisture in the Panel
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L FI I common faUI t Turn to the Experts.

VFD Fault: F8 Invtr Base Temp or F9 Invtr IGBT Temp,
Rectifier F217 Rctfr Base

This fault indicates that the temperature feedback has exceeded
Its specified limits.

Troubleshooting

Check cooling line to ensure that there is refrigerant flow

There must be at least 15psi between Evaporator and Condenser
pressure to ensure flow of refrigerant

Possible bad temp sensor
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ROCKWELL LF1 & LF2
LFIl common fault e

VFD Fault: Code 107 at ICVC
This fault is seen after combined power board replacement

Troubleshooting

Connect to drive and clear fault using RECOMM and VS Utilities
CCS-SOP-7-SWI00030A
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