19XRV with PIC6.1 Controls,
19MV with PIC6 Controls
Danfoss VLT FC102

Start-Up and Service Instructions
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SAFETY CONSIDERATIONS

Centrifugal and screw compressor liquid chillers are designed to
provide safe and reliable service when operated within design
specifications. When operating this equipment, use good judg-
ment and safety precautions to avoid damage to equipment and
property or injury to personnel.

Be sure you understand and follow the procedures and safety pre-
cautions contained in the chiller instructions as well as those listed
in this guide.

Failure to follow these procedures will result in severe personal
injury or death.

ONLY QUALIFIED electrical personnel familiar with the
construction and operation of this equipment and the hazards
involved should install, adjust, operate, or service this
equipment.

READ AND UNDERSTAND this manual and other applica-
ble manuals in their entirety before proceeding. Failure to ob-

serve this precaution could result in severe bodily injury or loss
of life.

DO NOT install modification kits with power applied to the
drive. Disconnect and lock out incoming power before at-
tempting such installation or removal. Failure to observe this
precaution could result in severe bodily injury or loss of life.

UNUSED WIRES in conduit must be grounded at both ends to
avoid a possible shock hazard caused by induced voltages.
Also, if a drive sharing a conduit is being serviced or installed,
all drives using this conduit should be disabled to eliminate the
possible shock hazard from cross-coupled motor leads. Failure
to observe these precautions could result in bodily injury.

DO NOT VENT refrigerant relief valves within a building.
Outlet from rupture disc, relief valve or any other type of safety
relief device must be vented outdoors in accordance with the
latest edition of ANSI/ASHRAE 15 (American National Stan-
dards Institute/American Society of Heating, Refrigerating,
and Air-Conditioning Engineers). The accumulation of refrig-
erant in an enclosed space can displace oxygen and cause
asphyxiation.

PROVIDE adequate ventilation in accordance with ANSI/
ASHRAE 15, especially for enclosed and low overhead spac-
es. Inhalation of high concentrations of vapor is harmful and
may cause heart irregularities, unconsciousness, or death. Mis-
use can be fatal. Vapor is heavier than air and reduces the
amount of oxygen available for breathing. Product causes eye
and skin irritation. Decomposition products are hazardous.

DO NOT USE OXYGEN to purge lines or to pressurize a
chiller for any purpose. Oxygen gas reacts violently with oil,
grease, and other common substances.

NEVER EXCEED specified test pressures. VERIFY the al-
lowable test pressure by checking the instruction literature and
the design pressures on the equipment nameplate.

DO NOT USE air for leak testing. Use only refrigerant or dry
nitrogen.

DO NOT VALVE OFF any safety device.

BE SURE that all pressure relief devices are properly installed
and functioning before operating any chiller.

THERE IS A RISK OF INJURY OR DEATH by electrocu-
tion. High voltage may be present on the motor leads even
though the motor is not running. Open the power supply dis-
connect before touching motor leads or terminals.

(Dangers continued on next page.)

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.

Catalog No. 04-53190110-01 Printed in U.S.A.

Form No. 19-CLT-3SS

Pg1 9-24 Replaces: 19-CLT-2SS



Failure to follow these procedures may result in personal inju-
ry or death.

DO NOT work on high-voltage equipment unless you are a
qualified electrician.

DO NOT WORK ON electrical components, including control
panels, switches, VFD, or oil heater until you are sure ALL
POWER IS OFF and no residual voltage can leak from capaci-
tors or solid-state components.

LOCK OPEN AND TAG electrical circuits during servicing.
IF WORK IS INTERRUPTED, confirm that all circuits are
de-energized before resuming work.

AVOID SPILLING liquid refrigerant on skin or getting it into
the eyes. USE SAFETY GOGGLES. Wash any spills from
the skin with soap and water. If liquid refrigerant enters the
eyes, IMMEDIATELY FLUSH EYES with water and con-
sult a physician.

DO NOT USE TORCH to remove any component. System
contains oil and refrigerant under pressure.

To remove a component, wear protective gloves and goggles
and proceed as follows:

a. Shut off electrical power to unit.

b. Recover refrigerant to relieve all pressure from system
using both high-pressure and low pressure ports.

c. Traces of vapor should be displaced with nitrogen and
the work area should be well ventilated. Refrigerant in
contact with an open flame produces toxic gases.

d. Cut component connection tubing with tubing cutter and
remove component from unit. Use a pan to catch any oil
that may come out of the lines and as a gauge for how
much oil to add to the system.

e. Carefully un-sweat remaining tubing stubs when neces-
sary. Oil can ignite when exposed to torch flame.

Failure to follow these procedures may result in personal inju-
ry or death.

DO NOT ATTEMPT TO REMOVE fittings, covers, etc.,
while chiller is under pressure or while chiller is running. Be
sure pressure is at 0 psig (0 kPa) before breaking any refriger-
ant connection.

Failure to follow these procedures may result in personal inju-
ry or damage to equipment.

TO AVOID an electric shock hazard, verify that the voltage on
the bus capacitors has discharged completely before servicing.
Check the DC bus voltage at the power terminal block by mea-
suring between the +DC and —DC terminals, between the +DC
terminal and the chassis, and between the —DC terminal and
the chassis. The voltage must be zero for all 3 measurements.

THE USER is responsible to conform with all applicable local,
national, and international codes. Failure to observe this
precaution could result in damage to, or destruction of, the
equipment.

THIS DRIVE contains ESD (electrostatic discharge) sensitive
parts and assemblies. Static control precautions are required
when installing, testing, servicing or repairing this assembly.
Component damage may result if ESD control procedures are
not followed. Typical ESD protections are ESD mat and
grounded wrist strap.

DO NOT alter the setting of any jumper. Failure to observe
this precaution could result in damage to, or destruction of, the
equipment.

USE OF power correction capacitors on the output of the drive
can result in erratic operation of the motor, nuisance tripping,
and/or permanent damage to the drive. Remove power
correction capacitors before proceeding. Failure to observe this
precaution could result in damage to, or destruction of, the
equipment.

MOST CODES require that upstream branch circuit protection
be provided to protect input power wiring.

DO NOT route signal and control wiring with power wiring in
the same conduit. This can cause interference with drive opera-
tion. Failure to observe this precaution could result in damage
to, or destruction of, the equipment.

DISTRIBUTION SYSTEM short circuit capacity shall not ex-
ceed the rating of the drive. Failure to observe this precaution
could result in damage to, or destruction of, the equipment.
DO NOT STEP on refrigerant lines. Broken lines can whip
about and release refrigerant, causing personal injury.

DO NOT climb over a chiller. Use platform, catwalk, or stag-
ing. Follow safe practices when using ladders.

USE MECHANICAL EQUIPMENT (crane, hoist, etc.) to lift
or move inspection covers or other heavy components. Even if
components are light, use mechanical equipment when there is
a risk of slipping or losing your balance.

BE AWARE that certain automatic start arrangements CAN
ENGAGE THE VFD, TOWER FAN, OR PUMPS. Open the
disconnect ahead of the VFD, tower fans, or pumps.

USE only repair or replacement parts that meet the code re-
quirements of the original equipment.

PERIODICALLY INSPECT all valves, fittings, and piping for
corrosion, rust, leaks, or damage.

DO NOT re-use compressor oil or any oil that has been ex-
posed to the atmosphere. Dispose of oil per local codes and
regulations.

DO NOT leave refrigerant system open to air any longer than
the actual time required to service the equipment. Seal circuits
being serviced and charge with dry nitrogen to prevent oil con-
tamination when timely repairs cannot be completed.




INTRODUCTION

The Carrier VFD option Start-Up and Service Manual is intended
for trained and qualified service personnel and is to be used during
start-up, operation, and maintenance of Danfoss VLT FC102
series drives.

ABBREVIATIONS AND EXPLANATIONS

Frequently used abbreviations in this manual include:

DC — Direct Current

HMI — Human Machine Interface
IGBT — Insulated Gate Bipolar Transistor
110 — Inputs/Outputs

IP — Internet Protocol

LCP — Local Control Panel

LEN — Local Equipment Network
MCB — Main Control Board

MDCIC — Multi-Drive Control Interface
MOV — Metal Oxide Varistor

PCB — Printed Circuit Board

PE — Protective Earthing Conductor
PIC — Product Integrated Control
PWM — Pulse Width Modulation

STO — Safe Torque Off

VFD — Variable Frequency Drive

Required Publications

The Carrier VFD option Start-Up and Service Manual must be
used with the following manuals:
» Latest version of the Danfoss VLT FC102 and VLT paral-
lel AC Drives manuals as applicable.

* Latest revision of the Start-Up, Operation, and Mainte-
nance Instructions for the 19XR with PIC6.1 Controls.

» Latest revision of the Controls Operation and Trouble-
shooting manual for 19XR with PIC6.1 Controls.

Getting Assistance from Danfoss

For technical support on drives, contact Technical Support ex-
perts: 1-888-Danfoss (1-888-326-3677).

Before calling, have the following information available. Type
Code and Serial Number can be found on the Danfoss data name-
plate. See Fig. 1.

+ Image of drive nameplate including:
Carrier VFD Code (Carrier Part Number)
Danfoss Part Number / Type Code (T/C)
Danfoss Serial Number (S/N)

+ Images of cable connections, filters, resisters, fuses,
chokes, etc.

* Alarms/warnings experienced
* MCT 10 *.ssp file

For detailed repair procedures, refer to Danfoss VLT Drive
Service Manual MG94A502.

Carrier P/N:

SEE NOTE: 1 2 3 4 5 6
C i
T/C: FC 102N560T4E54H2TXC7CX8009XAXBXCXXXXDX

560 kW / 750 HP

IN: 3x380-480V 50/60Hz 954/858A
OUT: 3x0-Vin 0-590Hz 990/890A

Type 12 /IP54 Tamb. 40°C/104°F
Max Tamb. 55°C/131°F w/Output Current Derating

SCCR 100 kA at UL Voltage range 380-480V

Danfoss A/S
6430 Nordborg, Denmark
danfoss.com

Assembled by Danfoss for Carrier
36UO E70524 IND. CONT. EQ.
USLISTED UL Voltage range 380-480V
HCEC @
: DANGER

See manual for special condition / mains fuse
e 8@ i 40 min.

Voir manuel de conditions spéciales / fusibles
NOTES:

1. Idce:ntlfles product group and drive series. This should always start with
FC102

Drive Power Rating (N200, N250, N315, N355, N400, N450, N500, N560,
N630, N710, N800, N1MO0).

Voltage Rating (T4 = 380-480V AC).

Enclosure Type: E54: IP54 (NEMA 12).

Drive type (H=6-pulse drive with RFI filter, P2=6-pulse parallel drive with

RFI filter).

S/N contains information related to Build date after the capital letter (wwy,
where ww is the week and y is the year; for example, 121 = week 12, 2021.
IN = input voltage; OUT = output voltage.

Danger Electrical Symbol; 40 min indicates that for this size drive the internal
capacitors will have discharged 40 minutes after power has been removed
from the drive.

Fig. 1 — Sample Danfoss VFD Nameplate

ASSEMBLED IN USA

oON o orw N



IDENTIFYING DRIVE COMPONENTS

Chiller control, VFD Power Assembly and VFD schematics are
included in Appendix A.

DC bus capacitors retain hazardous voltages after input pow-
er has been disconnected. After disconnecting input power,
wait the time specified in Table 1 or as specified on the Dan-
foss VFD nameplate for the DC bus capacitors to discharge.
Always check the voltage with a voltmeter rated for the DC
bus voltage to ensure the DC bus capacitors are discharged
before touching any internal components. For parallel drive
modules (N630 and larger) check voltage before and after the
individual DC fuses. Failure to observe these precautions
could result in severe bodily injury or loss of life.

An isolated multimeter with diode tester is needed to measure
DC bus voltage and to make resistance and diode checks.

Table 1 — Discharge Time

vrD FRAME | DAL O POPE | DISCHARGE TIME (MIN)
DD212-DD315 D 20
DD395-DD588 D 20
DE658-DE990 E 40
DP1120-DP1670 D 20

The Danfoss VFD offering has a passive rectifier section and a
six pulse inverter section. For Danfoss VFD frames DD and DE,
chiller topology offering consists of a VFD power panel and a
separate Danfoss drive mounted on the chiller condenser. The
VFD power panel contains the required integration components
for the VFD to operate with the chiller system. These compo-
nents consist of the main circuit breaker, oil pump breaker and
terminal block feed to power panel, terminal blocks, control
power circuit breaker, control transformers, heater power termi-
nal block feed, and fan relays.

The larger Danfoss DP frame size is used for multiple power mod-
ules to be used in parallel. The drive modules and the VFD power
panel components are consolidated into a common enclosure.

The Danfoss VFD offering includes optional protective MOV for
VED electrical surge protection and volt and ammeter options
along with a line reactor offering. The drive is offered with no lo-
cal control panel (LCP) keypad, and therefore if programming is
required, a version of Danfoss' MCT-10 will need to be installed

on a laptop. For details of MCT-10, see Danfoss published litera-
ture VLT1 Motion Control Tools MCT 10 Setup Software Operat-
ing Instructions. Note that a keypad is required for some service
functions such as enabling LEN on a non-Carrier configured Dan-
foss type code. (LEN is configured default on a Carrier type code.)
A keypad is also required if a drive power card is being replaced.

/ANWARNING

Electrical shock can cause personal injury and death. Shut off
all power to this equipment during installation and service.
There may be more than one disconnect switch. Tag all
disconnect locations to alert others not to restore power until
work is completed.

Refer to Fig. 2 for lockout/tagout details.

1 L1 L2 L3

Fig. 2 — Lockout/Tagout

When there is a need to access the VFD enclosure to do any trou-
bleshooting, it is important to identify the type of drive prior to ini-
tiating any work.

The Carrier FC102 Danfoss product offering consists of three
main configurations: D size, E size, and D size parallel drive (PD)
modules. See details for the D size drive in Fig. 3, for the E size
drive in Fig. 4, for the 19MV size D compressor frame 2

see Fig. 5, for 19MV size D/E drives see Fig. 6, and for the D size
parallel drive modules in Fig. 7. The product range covers a drive
range of 200 to 1000 kW. When any work or troubleshooting is re-
quired, it is critical to determine the type of drive since their design
layouts vary. This can be done by locating the Carrier VFD label
located on the outside of the drive or the Danfoss type code on the
Danfoss VFD nameplate and matching up the appropriate VFD
Power Rating in Tables 2-4.

1. Third-party trademarks and logos are the property of their respective
owners.



Incoming VFD
Power Power

Access Panel
1)
~ Service Circuit
Breaker (Hidden)

Fan (Hidden)

‘ Main Circuit
Breaker

R Disconnect

PIC6.1 HMI
\ Handle
N
Meter
Option
(Optional)

’ ~\ Fan
\ E-Stop

D-Size Danfoss
Air-Cooled Drive

Fig. 3 — D Size Drive — 19XRV

NOTE: Install Carrier-provided tophat Incoming
to allow for adequate space for Power
incoming power cables. Access Meter

Option
(Optional)

Conduit Containing
Drive Incoming and
Leaving Motor Cables

E-Size Danfoss Drive
(Horizontal Installation)

N )
)
Main Gircuit ’
Breaker J Circuit
Disconnect Breaker
Handle
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Fig. 5 — D Size Drive — 19MV Compressor Frame 2
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Fig. 7 — Size PD Danfoss Drive (Integrated VFD and VFD Power Panel) — 19XR



Table 2 — VFD Type by Frame Size, D-E

CARRIER DANFOSS B DRIVE. DANFOSS DRIVE
VFD
Enclosure . Weight HEIGHT WIDTH DEPTH
FRAME Type Size Drive b (kg) in. (mm) in. (mm) in. (mm)
DD212 D D1h N110 135 (62) 35.5 (901) 12.8 (325) 14.9 (378)
DD260 D D1h N132 135 (62) 35.5 (901) 12.8 (325) 14.9 (378)
DD315 D D1h N160 135 (62) 35.5 (901) 12.8 (325) 14.9 (378)
DD395 D D2h N200 135 (62) 43.6 (1107) 12.8 (325) 14.9 (379)
DD480 D D2h N250 135 (62) 43.6 (1107) 12.8 (325) 14.9 (379)
DD558 D D2h N315 135 (62) 43.6 (1107) 12.8 (325) 14.9 (379)
DE658 E1 E1h N355 650 (295) 80.4 (2043) 23.7 (602) 20.2 (513)
DE745 E1 E1h N400 650 (295) 80.4 (2043) 23.7 (602) 20.2 (513)
DE800 E1 E1h N450 650 (295) 80.4 (2043) 23.7 (602) 20.2 (513)
DE880 E2 E2h N500 700 (318) 80.4 (2043) 27.5 (698) 20.2 (513)
DE990 E2 E2h N560 700 (318) 80.4 (2043) 275 (698) 20.2 (513)
Table 3 — VFD Power Panel for D and E Size Danfoss Drives
VFD POWER PANEL
UNIT WEIGHT HEIGHT WIDTH DEPTH
Ib (kg) in. (mm) in. (mm) in. (mm)
19MV2 531 (241) 48 (1218) 46.25 (1174) 14.5 (370)
19MV3 531 (241) 28.0 (711) 47.5 (1206) 28.75 (730)
19XRV 300 (136) 40.5 (1030) 37.25 (950) 19.0 (480)
Table 4 — VFD Type by Frame Size, PD
CARRIER DANFOSS Pk OIVE DANFOSS DRIVE VFD ENCLOSURE
vFD Enclosure : Weight | HEIGHT | WIDTH | DEPTH | WEIGHT | HEIGHT | WIDTH | DEPTH
FRAME | Type Drive
yp Size Ib (kg) in. (mm) [ in. (mm) | in. (mm) Ib (kg) in. (mm) | in. (mm) | in. (mm)
DP1120 D Da4 N630 | 275 (125) 88.7 633 | 250(636)| 3990 |65 (1652) |110 (2800)| 24.6 (625)
Parallel (2254) | (1608) : (1361) :
D 88.7 63.3 3000
pP1260 | 5.0 Da4 N710 | 275(125) | oosh | (eow) | 25:0(636) | (3933 | 65(1652) |10 (2800)| 24.6 (625)
D 88.7 63.3 3000
pP146o | 5. D Dad NBOO | 275(125) | (o5 | (jeow) | 25:0(636)| (3907, | 65(1652) |10 (2800)| 24.6 (625)
D 88.7 63.3 3000
pp1670 | 5 D Da4 NIMO | 275(125) | Soeh | (feos) |250(636) | (j337) | 65(1652) | 110 (2800)| 24.6 (625)

NOTE: Weight and dimensions for PD (parallel drive) for the Danfoss power module
are for the combined VFD enclosure (both VFD and VFD power panel components).



Rigging
D, E SIZES

Drive enclosure and associated components are heavy. To avoid
injury be sure to use appropriate equipment with appropriate
weight ratings for lifting. Always use dedicated lifting eyes for
lifting and never walk under suspended load. Wear PPE such as
gloves, safety glasses and safety shoes to prevent injury. Ensure
correct length of lifting cables so lifting angle is 65 degrees or
larger with horizontal (Fig. 9). Always use lifting eye bolts (Fig. 8)
to rig drive if it needs to be removed from the chiller. Note that
E series drives are placed on the chiller in horizontal position and
will need to be rigged from that orientation using rigging eyes in
the four corners.

Fig. 8 — Installation of Eye Bolts

-

5}

T 7

Fig. 9 — Lifting Cables




PARALLEL DRIVE MODULES

Parallel Drive Modules consist of four smaller D size modules X X 45°
installed in parallel configuration.

Install eye bolts and rig individual modules as a D series drive. Y
Note that some component removal is necessary to gain access to

remove an individual drive.

If the entire drive module enclosure is to be rigged, use dedicat-

ed rigging lugs. Use the 4 rigging lugs located in each corner of

the drive enclosure.

The PD enclosure can be lifted by the 4 outside eyebolts. Lifting
angle must never be more than a 45 degree pull (Fig. 10). See
Fig. 11 for location of eyebolts.

Fig. 10 — Lifting Angle for Eyebolts

«—— Corner Rig using a minimum of the 4 eye bolts

< Rigging located in the 4 corners of the drive.
Eye Bolts
X

Fig. 11 — Danfoss PD Drive Rigging
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Components and Physical Data structured as shown in Fig. 13. An example of Danfoss Type

19XRV Carrier Danfoss VFD Part Numbers are structured as Code (TC) Breakdown is shown in Fig. 14.
shown in Fig. 12. 19MV Carrier Danfoss VFD Part Numbers are

19XRV D 08803 6 5 A F -
Description
19XRV — High Efficiency Semi-Hermetic Special Order Indicator
Centrifugal Liquid Chiller with — — Standard
Unit-Mounted VFD S — Special Order
BrlveDCoc]ice Front End Code
— banioss F — Fixed Front End
Maximum Amp Rating, VFD Frame Size Options
0588 A0 — 65 kA Breaker, 3% DC Choke
0658 A1 — 100kA Breaker, 3% DC Choke
0745 A2 — 65 kA Breaker, 3% DC Choke, Volt and Ammeter
0880 A3 — 100kA Breaker, 3% DC Choke, Volt and Ammeter
0990 B0 — 65 kA Breaker, 5% DC Choke
1120 B1 — 100 kA Breaker, 5% DC Choke
1260 B2 — 65 kA Breaker, 5% DC Choke, Volt and Ammeter
1460 B3 — 100 kA Breaker, 5% DC Choke, Volt and Ammeter
1670
Line Voltage Code
3 — 380-400/60

Compressor Frame 4 — 401-439/60

3 — Single-Stage 5 — 440-480/60
C, E — Two-Stage
Heat Exchanger Size
3
4
5
6
7
8

Fig. 12 — Carrier Part Number for 19XRV Danfoss Drive

19MV D 03953 5 A0 F -
T _F T T- T _F Reserve Indicator

Description icator =~ —
19MV —  High Efficiency 2-stage - — Presently this digit has no significance

Semi-Hermetic back-to-back

Centrifugal Liquid Chiller Front End Code

with unit-mounted VFD F — Fixed Front End
Drive Code .

Options
D — Danfoss AO — 100kA Fuse, 1.5% DC Choke
A1 — 100 kA Fuse, 1.5% DC Chose, Volt and Ammeter

VFD Frame Size
8%25(2) Line Voltage Code
0315 3 — 380-400/60
0395 4 — 401-439/60
0480 5 — 440-480/60
0588 9 — 380-415/50
0658
0745
0880
0990
Compressor Frame
2
3

Fig. 13 — Carrier Part Number for 19MV Danfoss VFD
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FC-102 N560 T4 E54

]

Product Group

FC-102

Power Rating

N110  N315  N560

N132  N355  N630

N160  N400  N710

N200 N450 N800

N250 N500  N1MO

Input Voltage

T4 — 380-480V AC
T7 — 525-690V AC

]

Enclosure Type

E54 — IP54 (NEMA 12)

EO00 — IP0O0 (Individual Module Drives for
Parallel System)

T
N

RFI Filter Option

H2 — REFI Filter, Class A2 (6-pulse)

P2 — Parallel Drive and RFI Filter,
Class A2 (6-pulse)

Brake
X — No Brake IGBT
T — Safe Torque Off (STO)

Display (LCP)
J — USB Port
X — NolLCP

X
T

PCB Options
C — Coated PCB
X — Not Coated PCB

C 7 C X S009 X

T

%

<

— %

—

b
x

x

D Options
DX — No Option

C Option Software
XX — Standard

C1 Options
X — No Option

CO0 Options
CX — No Option

B Options
BX — No Option

A Options
AX — No Option

Language Pack
X — Standard

Software Release

SXXX — Software Release Number

Adaptation B
X — No Adaptation

Adaptation A
X — Standard Cable Entries
C — Carrier

D — Gland Plate

Mains Option

X — No Mains Option

3 — Mains Disconnect and Fuse

4 — Mains Contactor and Fuses

7 — Fuse

E — Mains Disconnect, Contactor,
and Fuses

J — Circuit Breaker and Fuses

Fig. 14 — Example of Danfoss Type Code (TC) Breakdown
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D Size Drive

The D size FC102 drive and Carrier VFD control panel are posi-
tioned side by side off-center on top of the condenser shell.

|

(@]

Circuit Breaker 1

The Carrier VFD power panel is where the customer runs unit
incoming power; the panel contains all required components to
interface with the VFD, control panel, and power panel (as ap-
plicable). See Fig. 15-17.

NOTE: Items preceded by an asterisk (*) are options.

Fuse 4; 2 Amp Fuse Circuit Breaker 2 Analog Control

OHHHO LHL (Oil Pump Supply) Fuse 3; 25 Amp Fuse(Oil Heater Supply) Relay (ACR)
[ - - © =) E
Terminal o °
e _ 3 Block
o ollo o o (TB8) —
Terminal .
Block ) || '\Cﬂi?(I:TJit
(TB5) — || Breaker
* Surge )\
Protective
Device | D (O] o °
(SPD) .| o * Meter Kit
")\ 0| . Terminal Blocks
* Fuses | _and Fuse 9-14
for SPD |2 O
(FU8) | D 6
Incoming T Power Terminals
Power Service for Motor Cables
Busbar Circuit
Leads Breaker
(R, S, T) 1 = S * Meter Kit
§= ©) ° Current
Drive il I =l Transformers
Output © o T
Busbars J ° ° T2 ==
U, Vv, w 1 L
to Motor) " 2
o o o | | o ° °
’ el el ’
° ° J A
: AN | / V4
Jo lo| | [ el .
o ° ’ I o ° o 777
I \ I I \ T ?

* PT (Potential Transformer)
for Voltage Meter Kit

Transformer 1:
4 kVA 380V/480V
to 115V (50/60 Hz)

Fig. 15 — D Size FC102 Drive and Carrier VFD Power Panel (19XRV Shown)

Incoming Power

Option: Meter Kit
L~ (Ammeter and
Voltmeter) Display
and Switches

\\ Main Circuit Breaker

/ Disconnect Handle

Fig. 16 — Carrier 19XRV VFD Power Panel for D and E Size Drives (19XRV D Size Panel Shown)
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Fig. 17 — D Size Control Shelf Components

To check DC bus voltage check voltage between terminal 1 and 2
as depicted below. To reach the DC bus location a voltmeter with
safety probe tip extenders must be utilized since the DC bus studs
are located far back in the drive. See Fig. 18 and static checks later
in this manual.

1 2

N ==

F O I ran - i @ = o

+W) © B-
o o

DC (+) Bus
DC (-) Bus

Fasteners are M5 studs.

Fig. 18 — DC Bus Location in D1h-D8h Drives
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13
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LCP (Local Control Panel) —
not provided

RS-485 Serial Bus Connector
Digital I/O and 24V Power Supply
Analog 1/0 Connector

USB Connector

Serial Bus Terminal Switch
Analog Switches (A53), (A54)
Relay (01, 02, 03)

Relay 2 (04, 05, 06)

Lifting Ring

Mounting Slot

Cable Clamp (PE)

Ground

Motor Output Terminals

96 (U), 97 (V), 98 (W)

Line Power Input Terminals

91 (R), 92 (S), 93 (T)

TB5 (IP21/54 only) Terminal block
for anti-condensation heater.



E Size Drive

The E size FC102 drives have higher amperage capacity com-
pared to the D size. Like the D size, the E size drive is positioned
on the condenser in conjunction with the VFD power panel. The
E size drives are mounted in horizontal position. The E size drives
are mounted on a VFD bracket arrangement supported and sus-
pended between the condenser tubesheets.

Circuit Breaker 1
(Oil Pump Supply)
Main
Circuit
Breaker

For the smaller D size drives, customer incoming power is termi-
nated in the VFD Power Panel; power leads are run from the
VFD Power Panel to the VFD and from the VFD to the motor.
The main power panel is detailed in Fig. 19-21. For an interior
view of the E drive enclosure, see Fig. 22; Fig. 23 details control
shelf elements.

Fuse 4; 2 Amp Fuse
Fuse 3; 25 Amp Fuse

nﬂ Circuit Breaker 2

(Oil Heater Supply)

+——Terminal Block (TB8)
| -Terminal Block (TB5)
©@| _ Analog Control Relay (ACR)

Option: Surge
l— Protective Device

Option: Meter Kit
— Terminal blocks
and Fuse 9-14

e

Service Circuit
Breaker

53~ Option: Fuses for Surge
Protective Device (FU8)

Transformer 1:

Y, 4 kVA 380Vv/480V
” to 115V (50/60 Hz)
Option: PT
(Potential Transformer)
for Voltage Meter Kit
Fig. 19 — 19XRV Main Power Panel (MPP), E Size
10B2 and Optional
I0B3 and 10B4
(See Individual IOB Figures) Fan
jL IL/ Breaker Lugs
Le o]
i
Modem.__ o j L B _ Ground Lug
1 (O
1 ® ® .
SIOB—_| b O
b = MCB Breaker
1
pie ] | o]
15 B
i H « o
1 .
— p
4 | = ||
jis > : L
| E SO0V g
EE Y\ L1, L2, L3
5TB o *E (=) Bus Bars
Power Converter —57_ TE | o To VFD
Ethernet Switch q ) s B
LL i
F 3 = m
o e
() ()

CB1 and CB2 Controls
Circuit Breakers

T1-120v:24v
Transformer
(100va)

PS4 - MBC T2 - 120v:24v
Power Supply ggg\slgc;rmer

Fig. 20 — 19MV Power Panel - Front View (D and E Size Drive)
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\ 3CT 240V:120V (1500 VA) EMI Filter
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o \ _mm e / i
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] opll. © d
8l D) Y

!

1 57
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} 53
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1

1
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A
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1CT - Step-down UPS

Transformer (4 KVA)
NOTE: Field Wiring Connections Are All on Terminal Blocks TB3 and TB4 (Located on Floor of Low Voltage Section)
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Fig. 21 — 19MV Power Panel - Top View (D and E Size Drive)

MCB - Main Breaker



W Lo i
| O |
2 100
10g |
L 0
=t ] 10
" ]
LI® [ 11
9 gt
Doo |,
: ] © ([ | .
O.
I8 S
4 9
3
i 1 LCP Cradle (LCP not shown or provided)
2 Bus Terminal Switch
3 Serial Communication Terminals
@@ 9
Lo [ D D D o 9 | 4  Digital Input/Output Terminals
©f o
Mo ! 5 Cable/EMC Clamps
o 5 T o e 6 Relay 1 and Relay 2
r 10 7 Control Card (underneath LCP and Control Terminals)
e 8 Control Shelf
5 g 1 9 USB Port
= 10 Analog Input Switches A53/A54
12 11 Analog Input/Output Terminals
12 Brake Resistor Terminals, 104-106 (on power card underneath
control shelf)
13 Power Card (underneath the control shelf)
6 Fig. 23 — Control Shelf Details
e il For static checks an isolated multimeter with diode tester is need-
ed to measure DC bus voltage and to make diode checks. DC+
and DC- terminals are identified in Fig. 24 for E sized drives.
1  Control Shelf
2 Local Control Panel (LCP) cradle
3  RFI Filter (optional)
4 Mains fuses (required for UL compliance, but
otherwise optional)
5 Mains Terminal 1 DC(+)Bus 5
6 FRI Shield Termination 2 DC()Bus
7 Fan Power Card
8 Space Heater (optional)
9 Mains Disconnect (optional)
10 Brake/Regeneration Terminals (optional)
11 Motor Terminals
12 Ground Terminals
. . . . . 1
Fig. 22 — Interior View of Enclosures, E Size Drive
DE658 through DE990

Fig. 24 — DC Bus Location in E1h—E4h Drives,
Shown in Upright Position
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D and E Size VFD Power Panel Schematics —
19XRV

See Fig. 25 and 26 for detailed drawings.

of 201y NOTE: FOR SERVICE ONLY
® REMOVE JUMPER FOR UPS OPTION
® REQUIRED BACK-FEED CONTACTOR

CUSTOMER POWER SUPPLY
Hz WITH UPS OPTION

415/480-3-60 SERVICE POWER SUPPLY

380-415/480-3-60HZ
o211 )

11r

A HN UPS
9 ° ° 2L o 2L 1
MTB
B L A D TO COMPRESSOR PUMP PANEL
RUN/STOP TO YFD COCI?'VNRMO[LCTPA'IFEL
GROUND BAR B8 Toi&rgo:. c2 c1 GSRC%U[MD OIL PUMP R.,MMNGR[SL['},'MZL CABLE 3108, 3TB-27, 28
/_'v‘@ a1 L2 43 22 23 ™" 18-50 18-51 M w
1845 LI I '
88 0s1 [0s2|0s3 LL ILLZ G 05 T S 8
\ /e TB5¢ s
T T T 3 > 4L 1 |4L2| 4L 3 o (RED)
VFD-LOCK 2 TBS
TO VFD (BLK) GND
1 3 5 (BLK) = 1o2c
FUo (BLK) sTue (BLIO
2 4 ) (10AWG) =
LIl 2Lz| 213 ACR KA1
Fu2 \?CB N cet io_o S
2Lt
Lt —&/P_ 2L~ (BLK) B85 —Q 2A
ol T79) X >’ 788 @ X ESTOP-NO
T88 P For T Gy o (WHT) 1058
L (BLU)
(BLK)
103
aca-s
103 04 106
cods R 20-26;460V 20-28;480V 3 REE
rd 34-36; 115V
FUl : TB5 BS w0 aur
McB F—3F——" T
E_E ?i 2 4 IS:: 102D
2 4 J)a 3L2 sce. aux.
i
% 2lio2
CED
NOTE #2 102
on This ShefT 102
102
TI T
POWERTRONIX TRANSFORMER N/A - - N/A R égXILIARV CONTACT NOTE
P/N: 32VS15021501LC A . 115X%1 PRII‘JIARY MCB-NO- AU
PR[MAR! WINDING(50/60HZ) {3 0 0 x3 WINDING(50/60HZ) CHANGES STATE TO CLOSE
1L fie2fies HI-H2 = 380VAC or 400VAC H23803 115X2 HI-H3 = 480VAC CB YO TRIPP
HI-H3 = 460VAC or 480VAC 4| 480. 0 Xa H2-H3 - 380VAC MCBNG AUX—S
agcg'JDfRVIW'ND'NG N/A . - NZA SECONDARY CHANGES STATE TO OPEN
v v e ha-330vac CONNECTION DIAGRAM %sgégc;g?;gonu
X2-X4 = 115VAC
TO VFD X1-X4 = 230VAC
LEGEND
ACR — Analog Control Relay
ALM — Alarm
ALMR — Alarm Relay
AUX — Auxiliary
COMP — Compressor Motor
CR — Control Relay
CcT — Control Transformer
DS — Door Switch
FL — Fluorescent Lamp
FU — Fuse
J — Jumper
LR — Line Reactor
LS — Limit Switch
MCB — Master Circuit Breaker
MCB, SH — Master Circuit Breaker, Shunt Trip
NC — Normally Closed
NO — Normally Open
sSCB — Service Circuit Breaker
SCB, SH — Service Circuit Breaker, Shunt Trip
SOL — Solenoid
SPD — Surge Protective Device
ST — Shunt Trip
B — Terminal Block
v — Voltmeter
VFD — Variable Frequency Drive
BLK — Color Black
RED — Color Red
YEL-GRN — Color Yellow-Green

Fig. 25 — Danfoss D and E Size VFD Power Panel Wiring Diagram
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[ESEI

LEGEND
ACR: ANALOG CONTROL RELAY

= MCB MASTER CIRCUIT BREAKER
| | SCB: SERVICE CIRCUIT BREAKER I
T8: TERMINAL BLOCK

| o] azl a3 —l
YIETITRTIE)

S E

1L2 200

I_ Ll |_ J

201

SCHEMATIC DIAGRAM OF CIRCUIT BREAKER POWER PANEL OPTIONS
Ll fie2fiey

‘ ‘ NOTES:
vV VXN ALL WIRES USE BVR TYPE

TO VFD UNMARKED WIRE DIAMETERS ARE ALL 2.5MM2.

19XR04048000 REV. D

Fig. 26 — Danfoss D and E Size VFD Power Panel Schematic
(Ammeter, Voltmeter, and Surge Protective Device Options)

NOTE: See Appendix A for the 19MV controls and power panel
wiring diagram. See Appendix A for the 19XR controls and
compressor power panel wiring.
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PD Size Drive

PARALLEL DRIVE SYSTEMS - DP1120 - DP1670

Parallel drive (PD) systems consist of four D size FC102 drives
mounted in a common enclosure, creating a larger PD size with
greater ampacity than D and E size drives. As per Table 4 the
Carrier PD size drives offering yields a range up to 1670 amp.

NOTE: Install Carrier-provided
tophat to allow for adequate
space for incoming

power cables.

The PD size drive enclosure includes both the drive components
and the VFD Power Panel components which were separated in its
own enclosure for the D and E drive size offering. See Fig. 27-29.

NOTE: Enclosure does not represent Carrier application.

e

Fig. 27 — Parallel Drive Isometric View

Bar (GND)  and Micro Switch (Typical)

(Parallel Connections) Motor Busbars

\ / (U, \'A W)
% “ ——7 @w? 7 r@?
/ , y
Main Circuit o Y 31 l, e v W 31
T l |
Service Circuit . .
Breaker (SCB) "
i A e e o
o.oo.{oo ° m‘ o ° e oo
U o
i T _—7 o]
i — N Eee=e= e ie=e=== 1ol
It/ =11 ()
S == | ==
L G} = 155 - cfel
_‘ i P I
o i I ! 3 [0l
i T T T o R el
2 || e T s [
b & 0 s U 19|
e o of o]
o o C1lo)
. i . - u' i . =
£ =
Optional Control D Size Drives Control Shelf Location
Line Reactor Section (4 Drive Module Design)

Fig. 28 — Parallel Drive Overall Layout
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0l
L i
GND
A«
@]
] :
{ O
bi ISES/BiCAS o
o lo oJ bo
) ] , FUs,
' - . N FU10,
FU11
(Option)
SPD
. . P /,—ﬁ'%f (Option)
: ©000O0 ==
o 0 - N
\\
\ FU8
(Option)
£l
If
/ _
CB1 ACR Relay
FU1, FU2, FU3 CR1Relay  TB4, TB5, TBS

Fig. 29 — Control Section Component Identification
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Control Shelf

The control shelf contains the MDCIC (multi-drive control inter-
face card), and control card. The MDCIC is connected to each of
the drive modules via a ribbon cable and communicates to the
control card. The control card controls the operation of the drive
modules. See Fig. 30.

1 Control Shelf Interfaces with, and.controls, the various drive system components. Allows connection of an
external control device.

2 LCP Cradle Cradle where the LCP may optionally be installed, but is not provided by factory.

3 Control Terminal Blocks Terminal blocks for connecting control wiring.

4 Top Level Drive System Label Label describing the drive system at the top-level.

5 Relay Terminal Blocks Terminal blocks for connecting the relay cable from the relay connector on the top plate of drive
module 1.

6 Ferrite core Reduces high frequency electromagnetic noise.

7 44-Pin Ribbon Cable Connects the individual drive module with MDCIC.

8 MDCIC Multi-drive control interface card (MDCIC) with cover plate removed.

9 SMPS Switched mode power supply

10 [Pilz relay Relay

11 DIN rail Mounting

12 [Terminal block Mounted on DIN rail

Fig. 30 — Control Shelf
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PD Module

Each drive module has an IPO0 protection rating. Four modules
are connected in parallel to create a drive system. See Fig. 31-32.
The parallel drive modules contain 2 DC fuses per drive module.

1 DC-link terminal and DE fuse

2 MDCIC plug

3 Microswitch to DC fuse connector

4 Relay 1 and 2 connector

5 Brake fault jumper and connector

6 Mains input terminals (inside the unit)

7 Terminal cover

8 Ground terminals

9 Top fan

10  Drive module label

1 Motor output terminals (inside the unit)

12  Heat sink and heat sink fan

13  Ground plate
6
7
8

1 DC Fuse
2  Microswitch Connector

Fig. 32 — DC Fuse and Microswitch Connector

®
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DC Bus

When testing parallel drive systems do the following:

» Toaccess the DC bus voltage, use the REGEN terminals at
the top of one of the modules.

*  When testing DC bus voltage for the entire system, it is not
necessary to remove the interlink connections between the
individual drives.

*  When testing DC bus voltage for an individual drive, the
module must be isolated by removing interlink connec-
tions and the control cable connections of the module.

For DC bus location, see Fig. 33. For more details, see the PD
VFD module wiring schematic (Fig. 34).

24
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1 DC (+)Bus
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Fasteners are M5 studs.

Fig. 33 — DC Bus Location in Parallel Drive
Systems
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Fig. 34 — Danfoss PD VFD Module Wiring Schematic



START-UP

Internal components and circuit boards of the drive are live
when the drive is connected to incoming power. Coming into
contact with this voltage is extremely dangerous and will result
in severe personal injury or death.

The motor terminals U, V, W and the DC bus (DC+ and DC-)

Alternate Wire Lugs

If the incoming power wire size in the VFD power panel does
not fit the standard lug, alternate lugs may be available. Please
contact the circuit breaker manufacturer for availability. Note
that lugs rated for a higher current than the circuit breaker may
be used. See Tables 5-7 for wire lug specifications.

Verify Installation
Record the following job information:

are live when the drive is connected to incoming power, even 1. Job Name
if the motor is not running. 2. Job Number
Do not make any connections when the drive is connected to i gtlge
the incoming power. : X

& pow 5. Zip Code

After having disconnected the drive, if any service work is to
be performed wait for the capacitors to fully discharge. The
minimum waiting time is specified on the drive label.

Record the following nameplate information, it is suggested to
take a picture of the appropriate nameplates for future reference.

Prior to performing any repair work measure DC bus voltage L. f]r}?gl thel Danfpss nameplate (Fig. 1) located inside the
with a volt meter. For drives in parallel ensure to measure DC enclosure:
bus voltage before and after the individual DC fuses. a. Danfoss Type Code (TC) Number

b. Danfoss Serial Number
From the machine nameplate (Fig. 35) located on the VFD
enclosure:

a. Chiller Serial Number
b. Chiller Model

c. Motor rated load amps
d. Motor nameplate rpm
e
f.

Before connecting the drive to the incoming power, make sure
that the enclosure is closed. 2.

A WARNING

The control I/O-terminals are isolated from the mains poten-
tial. However, the relay outputs and other I/O terminals may
have a dangerous control voltage present even when the drive
is disconnected from incoming power. Coming into contact
with this voltage could result in severe personal injury.

Motor nameplate kW
. Motor nameplate voltage
g. Voltage
Grounding bar hole size:
DD/DE size 14 mm (0.55 in.)
PD size 18 mm (0.71 in.)

Table 5 — 19XRV Wire Lugs

VOLTAGE VFD OUTPUTAMP |  AWP SIZE ABB LUG “'RANGE
DD588 570 800A 1SDA113095R1 (3) 2/0-400 kemil
DE658 638 800A 1SDA113095R1 (3) 2/0-400 kemil
DE745 722 800A 1SDA113095R1 (3) 2/0-400 kemil
DE800 776 800A 1SDA113095R1 (3) 2/0-400 kemil
380-439V DE880 853 1000A 1SDA104758R1 (4) 4/0-500 kemil
DE990 960 1000A 1SDA104758R1 (4) 4/0-500 kemil
DP1120 1086 1600A K8TM (4) 1/0-750 kemil
DP1260 1222 1600A K8TM (4) 1/0-750 kemil
DP1460 1416 2000A K8TM (4) 1/0-750 kemil
DP1670 1619 2000A K8TM (4) 1/0-750 kemil
DD588 518 800A 1SDA113095R1 (3) 2/0-400 kemil
DE658 572 800A 1SDA113095R1 (3) 2/0-400 kemil
DE745 658 800A 1SDA113095R1 (3) 2/0-400 kemil
DE800 708 800A 1SDA113095R1 (3) 2/0-400 kemil
440-480V DE880 757 1000A 1SDA104758R1 (4) 4/0-500 kemil
DE990 863 1000A 1SDA104758R1 (4) 4/0-500 kemil
DP1120 1019 1600A K8TM (4) 1/0-750 kemil
DP1260 1125 1600A K8TM (4) 1/0-750 kemil
DP1460 1339 2000A K8TM (4) 1/0-750 kemil
DP1670 1484 2000A K8TM (4) 1/0-750 kemil
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Table 6 — 19MV Frame 2 Wire Lugs

VOLTAGE VFD MAX RATED BREAKER AMP ABB LUG LUG Cable Range
INTERMITTENT SIZE
OUTPUT AMP

DD212 229 600 1SDA113091R1 (2) 2/0-500 kemil
DD260 281 600 1SDA113091R1 (2) 2/0-500 kemil
DD315 341 600 1SDA113091R1 (2) 2/0-500 kemil

380-439V DD395 427 800 1SDA113091R1 (2) 2/0-500 kemil
DD480 518 800 1SDA113091R1 (2) 2/0-500 kcmil
DD588 635 800 1SDA113091R1 (2) 2/0-500 kemil
DD212 205 600 1SDA113091R1 (2) 2/0-500 kemil
DD260 259 600 1SDA113091R1 (2) 2/0-500 kemil
DD315 326 600 1SDA113091R1 (2) 2/0-500 kemil

440-480V DD395 390 800 1SDA113091R1 (2) 2/0-500 kemil
DD480 478 800 1SDA113091R1 (2) 2/0-500 kcmil
DD588 578 800 1SDA113091R1 (2) 2/0-500 kemil

Table 7 — 19MV Frame 3 Wire Lugs

VOLTAGE VFD OUTPUTAMP |  AMP SIZE ABB LUG HRANGE
DD395 427 800 1SDA113095R1 (3) 2/0-400 kcmil
DD480 518 800 1SDA113095R1 (3) 2/0-400 kemil
DD588 635 800 1SDA113095R1 (3) 2/0-400 kemil

380439V DE658 711 800 1SDA113095R1 (3) 2/0-400 kemil
DE745 805 1200 1SDA104758R 1 (4) 4/0-500 kcmil
DE800 864 1200 1SDA104758R1 (4) 4/0-500 kcmil
DE880 950 1200 1SDA104758R1 (4) 4/0-500 kcmil
DE990 1069 1200 1SDA104758R1 (4) 4/0-500 kcmil
DD395 390 800 1SDA113095R1 (3) 2/0-400 kemil
DD480 478 800 1SDA113095R1 (3) 2/0-400 kemil
DD588 578 800 1SDA113095R1 (3) 2/0-400 kemil

440-480V DE658 637 800 1SDA113095R1 (3) 2/0-400 kemil
DE745 732 1200 1SDA104758R1 (4) 4/0-500 kcmil
DES00 788 1200 1SDA104758R1 (4) 4/0-500 kcmil
DE880 842 1200 1SDA104758R1 (4) 4/0-500 kemil
DE990 961 1200 1SDA104758R1 (4) 4/0-500 kemil
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Carries> Garrier
MODEL NUMEER MODEL NUMBER
SERIAL NUMBER SERIAL NUMBER
MACHINE NAMEPLATE SUPPLY DATA MACHNE NAMEPLATE SUPPLY DATA
VOLTS/PHASE /HERTZ VOLTS/PHASE-FHERTZ
LOCKED ROTOR AMPS ViD INPUT AWPS
OVERLOAD TRIP AMPS OVERLOAD TRIP AMPS
MAX FUSE/CIRCULT BREAKER SIZE MAX FUSE/CIRCUIT BREAKER SIZC
MIN SUPPLY CIRCUIT AMPACITY MIN SUPPLY CIRCUIT AMPACITY
MACHINE ELECTRICAL DATA MACHINE ELECTRICAL DATA
MOTOR WAMEPLATE VOLTAGE HOTOR NAMEPLATE VOLTAGE
COMPRESSOR 1003 SPEED COMPRESSOR 1008 SPEED Hz
RATED LINE VOLTAGE RATED LINE YOLTAGE
RATED LINE AWPS RATED LINE AMPS
RATED LINE KILOWATTS RATED LINE KILOWATTS
WOTOR RATED LOAD KN WOTOR RATED LOAD ¥
MOTOR RATED LOAD AMPS MOTOR RATED LOAD AMPS
NOTOR NAMEPLATE ANPS WOTOR NAMEPLATE AMPS
MOTOR NAMERLATE RPM WOTOR HAMEPLATE RPN
MOTOR KAMEPLATE %% MOTOR KAMEPLATE KW
INVERTER PWM FREGUENCT INVERTER PWM FREQUENCY Mz
SCCR ki STATOR WINDING RESISTANCE OHNS
MOTOR D-AXIS INDUCTANCE mH
MOTOR G-AKIS INDUCTANCE mit
MOTOR BACK EMF VOLTS
SCCR kA
MOTOR RATED TORQUE N m
SAFETY CODE CERTIFICATION SAFETY CODE CERTIFICATION
I8 SEKERSARE W4m CHRRIEY ST ICIION a0, e ERmmantL Wira CAetCe SHEII Tt Toipe 11 s
My, 3 Je0re43Try Mv A
Fig. 35 — 19XRV/19MV Machine Nameplate
Configure the VFD

All configurations required by the VFD are supplied by the HMI
through the VFD Gateway. The Danfoss Std Tier VFD can oper-
ate with PIC6 or PIC6.1 via LEN. Any configuration changes nec-
essary and possible are made on the HMI screens. A complete set
of configurations is transmitted to the VFD each time the controls
are powered up.

Table 8 shows parameters in the Unit Mounted VFD Configura-
tion menu for PIC6/PIC6.1. Parameters in italics are to be entered
or confirmed at start-up.

Table 8 — VFD Configuration
(PIC6/PIC6.1/UM VFD Configuration)
CFGUMVFD - UM VFD Configuration

PARAMETER? DEFAULT VALUE

COMPRESSOR 100% SPEED 60
RATED LINE VOLTAGE 460
MOTOR NAMEPLATE CURRENT 200
MOTOR RATED LOAD CURRENT 200
MOTOR NAMEPLATE VOLTAGE® 460
MOTOR NAMEPLATE RPM 3000
MOTOR NAMEPLATE KW 1500
INCREASE RAMP TIMEP 30
DECREASE RAMP TIME® 30
MOTOR RATED TORQUE (NM)° 1500
SWITCH FREQUENCY (kHz)° 5
STATOR RESISTANCE (Rs)° 0.001
D-AXIS INDUCTANCE (Ld)c 0.010
Q-AXIS INDUCTANCE (Lq)¢ 0.010
BACK EMF AT 1000 RPMe 10

NOTE(S):

a. Parameters in jtalics are to be entered or confirmed at start-up.
b. 19XRV only
c. 19MV only
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Commissioning the Unit
The commission procedure is as follows:

1.

10.

If the chiller has been stored outdoors, allow at least
24 hours room temperature stabilization prior to commis-
sioning. Ensure any condensation that occurs as a result of
the ambient temperature is allowed to evaporate.

Verify parameters in the VFD_CONF UM VFD Config
(CFGUMVFD) screen against chiller nameplate.

Install surge suppression devices if required.

Review the power wiring and grounding to ensure that it
has been properly connected.

Visually examine the inside of the drive enclosure to:

a. Look for signs of corrosion or moisture residue.
b. Remove any dirt or debris.

c. Make sure all vents are clear.
Apply power to the drive and take thermal measurements
of the capacitor bank and power connections. Do this
again before start-up.
Measure and record the incoming line voltage. Line-to-line
voltages should be balanced within 3% as calculated below:
Measure voltages phase-to-phase and phase-to-ground.
Vmax = Maximum measured phase-to-phase voltage
(AtoB,BtoC,Cto A)
Vmin = Minimum measured phase-to-phase voltage

Imbalance Calculation Formula

(VAB + VBC + VCA)
Vavg = 3
Imbalance % = (Vmax — Vmin) x 100
Vavg

Take a final thermal measurement of the capacitor bank

and power after finalizing the installation to ensure all

connections are good.

If a ground fault occurs, then do the following:

a. Check for a ground in the motor or motor wiring.

b. Check for damage to wiring insulation and that wiring is
dry.

c. Verify the motor wiring is separated from ground and
there is no connection between phases.

d. Check for failed IGBTSs.

If an overcurrent fault occurs, then do the following:

a. Check for excessive load and verify load limit settings
on the HMI.

Check motor and wiring insulation.
c. Check parameter settings in Table 8.



SERVICE

DC bus capacitors retain hazardous voltages after input power
has been disconnected. After disconnecting input power, wait
the time specified in Table 1 or as specified on the Danfoss
VFD nameplate. For the DC bus capacitors to discharge and
then check the voltage with a voltmeter rated for the DC bus
voltage to ensure the DC bus capacitors are discharged before
touching any internal components. For parallel drive modules
(N630 and larger) check voltage before and after the individual
DC fuses. Failure to observe this precaution could result in
severe bodily injury or loss of life.

An isolated multimeter with diode tester will be needed to
measure DC bus voltage and to make resistance and SCR/
IGBT checks.

Troubleshooting the Drive

An isolated multimeter with diode tester is needed to measure DC
bus voltage and to make resistance and diode checks.

The drive can display two (2) kinds of error codes on the PIC6/
PIC6.1 HMI called Alert and Alarm codes. These codes signal a
problem detected during self-tuning or drive operation.

* A warning message on the HMI is an ALERT. The same
message when viewed with Danfoss’ software MCT-10 is
a VFD WARNING.

* A failure resulting in a shutdown is seen as an ALARM on
the HMI and the VFD when viewed with Danfoss’ soft-
ware MCT-10.

CONDITION CODES

CHILLER ALERT =VFD WARNING

CHILLER ALARM =VFD ALARM
See Tables 8 and 9.

CHILLER ALERT CODES

An alert condition is indicated by a message on the HMI screen.
The drive will continue to operate during the alert condition.
Investigate the cause of the alert to ensure it does not lead to a fault
condition. The alert code will automatically be cleared from the
HMI when the condition causing the alert no longer exists. See the
19XR Controls Operation and Troubleshooting manual for PIC6.1
controls.

CHILLER ALARM CODES

An alarm condition is also indicated by a message on the HMI
screen. If an alarm occurs, the drive coasts to stop. For the drive
to restart the underlying condition must be resolved and drive
must be Reset. This can typically be done from the PIC6/PIC6.1
HMI by resetting the Alarm. In rare instances the reset may need
to be done with Danfoss MCT-10 software or a customer-sup-
plied LCP (Local Control Panel). See the 19XRV Controls Oper-
ation and Troubleshooting manual for PIC6.1 controls for chiller
Alarm codes.

TEST EQUIPMENT NEEDED TO TROUBLESHOOT

An isolated multimeter adequately rated for DC bus voltage will
be needed to measure DC bus voltage and make resistance checks.
Note that dedicated troubleshooting test points are not provided.

VISUAL INSPECTION FAULT TROUBLESHOOTING

When troubleshooting a unit which has been in service for an ex-
tended period of time do not assume that everything external to the
drive is fine. Look for issues such as loose connections, improper
programming. It is suggested to look at all the following:

» Cable routing; check for parallel routing of wires.
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» Control wiring; check for broken or damaged wires and
connections. In parallel drive systems check connections
between the control shelf and the modules. Check the volt-
age source of the signals.

* Cooling; check operation of all cooling fans. Check the en-
closure filters. Check for blocked air passages. Check the
positive and negative interconnections between modules.

* DC fuse micro-switch; In parallel drive systems, check
that the micro-switches have been snapped properly on to
the DC fuse fixtures.

* DC fuse mounting; In parallel drive systems, check both
ends of DC fuses for loose connections.

* Interior; check that the drive is free of dirt, metal chips,
moisture, and corrosion. Check for burnt or damaged pow-
er components, or carbon deposits resulting from compo-
nent failure. Check for cracks in the housings of power
semiconductors, or for pieces of broken component hous-
ings inside the unit.

* Environmental; The drive can operate within a maximum
ambient temperature of 50°C (122°F) and a 24-hour tem-
perature limit of 45°C (113°F). Humidity levels must be
less than 95% non-condensing. Check for harmful airborne
contaminates such as sulfur-based compounds.

* Grounding; The drive requires a dedicated ground wire
from its enclosure to the building ground. Grounding the
motor to the drive enclosure is recommended. Check that
ground connections are tight and free of oxidation.

» Input power wiring; Check for loose connections, proper
fusing, and blown fuses.

* Motor; Check the nameplate ratings of the motor. Ensure
that the motor ratings correspond with the drive ratings.
Check that the motor parameters (parameter 1-20 Motor
Power [kW] to parameter 1-25 Motor Nominal Speed) are
set according to the motor ratings. It is sufficient to check
these values from the PIC6/PIC6.1 configuration menu.

*  Output to motor wiring; Check for loose connections.
Check for switching components in the output circuit.
Check for faulty contacts in the switchgear. In parallel
drive systems, check for proper interconnections between
the modules. Check cable length and cross-section
imbalance between the terminals of the modules. One
missing wire can cause an overcurrent trip.

* Programming; Make sure that drive parameter settings are
correct according to motor, application, I/O configuration.

* Proper clearance; Drives require adequate top and bottom
clearance to ensure proper airflow for cooling. Ensure that
no foreign elements are obstructing air flow.

* Vibration; Look for unusual amounts of vibration around
the drive.

VERIFY THAT DC BUS CAPACITORS ARE DISCHARGED

The drive’s DC bus capacitors retain hazardous voltages after in-
put power has been disconnected. Perform the following steps be-
fore touching any internal components:

1. Turn off and lock out input power. Wait the appropriate
time as indicated on drive nameplate.

2. Verify that there is no voltage at the drive’s input power
terminals.

3. Measure the DC bus potential with a voltmeter while
standing on a non-conductive surface and wearing insulated
gloves (1000 v). Measure the DC bus potential. The voltage
between DC+ and DC—, and from each DC terminal to the
chassis must be zero before proceeding. For parallel drive
modules, measure for DC-bus voltage before and after the
individual DC fuses.

4. Once the drive has been serviced, reapply input power.



Table 9 — Typical Fault Code Descriptions and Corrective Actions?

DANFOSS
ALARM/
WARNING
CODE

DANFOSS ALARM

PIC6/PIC6.1
ALARM CODE

PIC6/PIC6.1 -
DESCRIPTION

PIC6/PIC6.1 DISPLAY
DANFOSS VFD ALARM
IN MAINTENANCE MENU

DESCRIPTION AND
POSSIBLE CORRECTIVE ACTION

2

Live zero error

449

VFD Fault

Live Zero Error

This warning or alarm only appears if programmed in
parameter 6-01 Live Zero Timeout Function. OFF = not
relevant.

Mains phase loss

449

VFD Fault

Mains Phase Loss

A phase is missing on the supply side, or the mains voltage
imbalance is too high. This fault indicates excessive AC
ripple on the DC bus. First check the F supply voltage to the
drive. The voltage imbalance between all three input phases
must be within 3%. If the imbalance is greater than 3% it
could be the cause of the alarm. If the voltage imbalance is
within limits, use a clamp-on ammeter and measure the
current in each of the three input phases, and note which
phase is imbalanced. Remove the main power from the
input of the VFD. Move motor leads connected to A to B and
B to C and C to A (to keep consistent rotation). Power the
drive back on and start chiller. If the low phase followed the
motor lead, then the problem is likely associated with the
input power. If the low phase remained in the same position
after the swap the VFD likely has a faulty rectifier section.

DC overvoltage

449

VFD Fault

DC Link over Voltage

Drive bus exceeds the limit. Check that supply voltage
matches the drive voltage. Check phase to phase input
voltage. The fault can be caused by harmonic distortion.
Check drive parameter 16-30 DC Link voltage.

DC under voltage

449

VFD Fault

DC Link under Voltage

Drive bus is below the undervoltage limit. Check that the
supply voltage matches the drive voltage. Check phase to
phase input voltage.

Inverter overload

449

VFD Fault

Inverter Overload

The drive has run with more than 100% overload for too
long and is about to cut out. The counter (Danfoss
parameter P16-35) for electronic thermal inverter protection
issues a warning at 98% and trips at 100% with an alarm.
The drive cannot be reset until the counter is below 90%.

10

Motor overload
temperature

449

VFD Fault

Motor ETR overtemp

Motor overload temperature; according to the electronic
thermal protection (ETR), the motor is too hot. Status can
be monitored in drive parameter P16-18. The fault occurs
when the motor runs with more than 100% overload for too
long. Check VFD config table values.

1

Motor thermistor
overtemp

449

VFD Fault

Motor Therm overtemp

0 = not relevant

12

Torque limit

449

VFD Fault

Torque Limit

The torque has exceeded the value in parameter 4-16
Torque Limit Motor Mode or the value in parameter 4-17
Torque Limit Generator Mode. Verify configured motor
data. If limit was exceeded during ramp-up, increase the
Increase Ramp Time; if limit was exceeded during VFD
ramp down time increase the Decrease Ramp Time.
Check the application for excessive motor current draw.

13

Over current

449

VFD Fault

Over Current

The inverter peak current limit (approximately 200% of the
rated current) is exceeded. The warning lasts approximately
1.5 s, then the drive trips and issues an alarm. Check motor
values in "VFD Parameters" menu in Configuration Menu.
Run with motor disconnected and monitor current. If drive
faults with no motor connected or if current display is not
zero, the likely cause is a bad current sensor. Fault can be
triggered by switching to generator power.
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Table 9 — Typical Fault Code Descriptions and Corrective Actionsa2 (cont)

DANFOSS
ALARM/
WARNING
CODE

DANFOSS ALARM

PIC6/PIC6.1
ALARM CODE

PIC6/PIC6.1 -
DESCRIPTION

PIC6/PIC6.1 DISPLAY
DANFOSS VFD ALARM
IN MAINTENANCE MENU

DESCRIPTION AND
POSSIBLE CORRECTIVE ACTION

14

Earth (ground) fault
while running at
speed

449

VFD Fault

Earth Fault

There is current from the output phase to ground, either in
the cable between the drive and the motor, or in the motor
itself. The current transducers detect the ground fault by
measuring current going out from the drive and current
going into the drive from the motor. Ground fault is issued if
the deviation of the two currents is too large. The current
going out of the drive must be the same as the current going
into the drive. Troubleshoot as follows: Remove AC power
from the drive and disconnect the motor. Power the drive
back on and reset the fault by pressing the “Reset” key. Run
the VFD with no motor to see if the fault appears or if the
drive runs without tripping. Observe the motor current in the
display. It should be very close to zero with no motor
connected. Reconnect the motor and attempt to run the
drive again. If the drive trips on an “Alarm 14” with the motor
disconnected, then the problem is inside the drive. A bad
current sensor is the most likely cause of this type of fault. If
drive runs without the motor connected, but current shown
in the display is greater than 0.3 amps then it has a faulty
current sensor.

If the drive runs with no motor connected and the current
shown in the display is less than 0.3 amps, then the ground
fault is likely in the connecting cables or the motor. Check
the motor and connected cables with a megohmmeter to
find out which has the short. May need to check motor
internal lugs with a megohmmeter to find out if short is in the
motor terminal. Reconnect the motor. In the event that there
is current shown in the display with no motor connected,
performing a “manual initialization” of the drive might help in
zeroing out the current sensors. With power off, press and
hold the “Status”, “Main Menu” and “OK” keys on the keypad
(not provided). Power the drive back on while holding the
keys for 5 seconds. The drive will power up in an alarm 80
“Drive Initialization” if successful. WARNING: A manual
initialization will cause the drive to revert back to factory
default settings, wiping out all parameter changes, any fault
log data, and any personal menu settings that have been
made, so ensure the drive parameter file with MCT 10 has
been downloaded prior to doing this reset.

16

Short circuit

449

VFD Fault

Short Circuit

There is short-circuiting in the motor or motor wiring. Test
with no motor connected as described above. Remove
power to the drive and check motor cables and motor for
short circuit with a megohmmeter. This alarm will occur after
replacing a power card and neglecting to transfer the current
scaling card from the old board to the new board.

17

Control word
timeout

449

VFD Fault

Control Word Timeout

There has been no communication between the drive and
PIC6/PIC6.1 for 10 seconds. Check the connections on the
serial communications cable.

23

Internal fan fault

449

VFD Fault

Fans Error

The fan warning function is a protective function that checks
if the fan is running/mounted. Default setting in 14-53 is
[1]=Warning.

25

Brake resistor short
circuit

449

VFD Fault

Brake Res Short Cir

Not relevant; Carrier has no brake resistor.

26

Brake resistor
power limit

449

VFD Fault

Brake OverLoad

Not relevant; Carrier has no brake resistor.

28

Brake check failed

449

VFD Fault

Brake Check

Not relevant; Carrier has no brake resistor.

29

Heat sink temp

449

VFD Fault

Power Card overtemp

The max temperature of the heat sink has been exceeded.
The temperature sensor is mounted inside the IGBT
modules. The fault will not reset until the temperature drops
below the defined heat sink temperature. Check the
following: Ambient temperature (less than 113°F/45°C),
possible blocked airflow above and below the drive,
damaged heat sink fan, dirty heat sink, fan resistance, soft
charge fuses, IGBT terminal. Turn the fan on using
parameter 14-52 and verify that it is running. Read heat sink
temperature of the drive (parameter 16-34) - does it make
sense? The trip point occurs at 95°C.

30

Motor phase U
missing

449

VFD Fault

Motor Phase U Missing

Motor phase U between the drive and the motor is missing.
Disconnect drive from motor and measure the open circuit
output voltage for phase U, V, W. An imbalance indicates
that the drive is at fault. If no imbalance then reconnect
motor, but rotate order (keep phasing to maintain direction
of rotation) so Ato B, B to C and C to A. If Alarm 30 persists
the drive is at fault. If the Alarm follows the motor lead the
motor or the motor cables are causing the fault.

31

Motor phase V
missing

449

VFD Fault

Motor Phase V Missing

Motor phase V between the drive and the motor is missing.
See Alarm 30.

32

Motor phase W
missing

449

VFD Fault

Motor Phase W Missing

Motor phase W between the drive and the motor is missing.
See Alarm 30.
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DANFOSS ALARM

PIC6/PIC6.1
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PIC6/PIC6.1 -
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33

Inrush fault

449

VFD Fault

Inrush Fault

Excessive power-ups have occurred within a short time
period. Allow unit to cool. Check DC bus voltage.

34

Fieldbus
communication fault

449

VFD Fault

Field Bus Fault

The fieldbus on the communication option card is not
working. Verify that the wiring is correct. In addition, verify
parameter 8.01 = [0] Digital and ctrl.word and 8.02 = [1] FC
Port.

36

Mains failure

454

VFD Fault - Main
Power Failure

Mains failure

Check fuses to drive and supply power to the chiller.

38

Internal fault

449

VFD Fault

Internal Fault

When an internal fault occurs, a code number is shown.
This fault occurs when there is a communication error
between the control card and the power card. Try the
following: Cycle power, check that any options are installed
correctly, check for loose or missing wires. It may be
necessary to contact Danfoss Technical Support.

39

Heat sink sensor

449

VFD Fault

No feedback from the heat sink temperature sensor. The
power card does not sense the IGBT thermal sensor.
Problem could be the power card, the gatedrive card or the
ribbon cable connection between the power card and
gatedrive card.

40

Warning - overload
of digital output
terminal 27.

449

VFD Fault

Check the load connection to terminal 27 and remove the
short-circuit connection.

45

Earth Fault While
Ramping

449

VFD Fault

There is current from the output phase to ground, either in
the cable between the drive and the motor, or in the motor
itself. The current transducers detect the ground fault by
measuring current going out from the drive and current
going into the drive from the motor. Ground fault is issued if
the deviation of the two currents is too large. The current
going out of the drive must be the same as the current going
into the drive. Troubleshoot as follows: Remove AC power
from the drive and disconnect the motor. Power the drive
back on and reset the fault by pressing the “Reset” key. Run
the VFD with no motor to see if the fault appears or if the
drive runs without tripping. Observe the motor current in the
display. It should be very close to zero with no motor
connected. Reconnect the motor and attempt to run the
drive again. If the drive trips on an “Alarm 14” with the motor
disconnected, then the problem is inside the drive. A bad
current sensor is most likely the cause of this type of fault. If
the drive runs without the motor connected, but the current
shown in the display is greater than 0.3 amps then it has a
faulty current sensor. If the drive runs with no motor
connected and the current shown in the display is less than
0.3 amps, then the ground fault is likely in the connecting
cables or the motor. Check the motor and connected cables
with a megohmmeter to find out which has the short. May
need to check motor internal lugs with a megohmmeter to
find out if short is in the motor terminal. reconnect the motor.
In the event that there is current shown in the display with no
motor connected, performing a “manual initialization” of the
drive might help in zeroing out the current sensors. With
power off, press and hold the “Status”, “Main Menu” and
“OK” keys on the keypad (not provided). Power the drive
back on while holding the keys for 5 seconds. The drive will
power up in an alarm 80 “Drive Initialization” if successful.
WARNING: A manual initialization will cause the drive to
revert back to factory default settings, wiping out all
parameter changes, any fault log data, and any personal
menu settings that have been made, so ensure the drive
parameter file with MCT 10 has been downloaded prior to
doing this reset.

46

Power card supply

449

VFD Fault

The supply on the power card is out of range. Check for a
defective power card, control card, option card, 24 V DC
power supply, defective heat sink fan.

47

24 V supply low

449

VFD Fault

24V Supply Fault

The supply on the power card is out of range. Check for a
defective power card.

48

1.8 V supply low

449

VFD Fault

1.8V Supply Fault

The 1.8 V DC supply used on the control card is outside of
the allowable limits. The supply is measured on the control
card. Check for a defective control card. If an option card is
present, check for overvoltage.

57

AMA internal fault

449

VFD Fault

AMA Not OK

Not relevant; Carrier default has AMA =0 [off].

59

Current Limit

449

VFD Fault

Current is higher than the value in P4-18 Current Limit.
Verify configured motor data.

65

Control card over
temperature

449

VFD Fault

Ctrl Card overtemp

The cutout temperature of the control card is 85°C (185°F).
Check the following: Ambient temperature, clogged filters,
fan operation, control card.

67

Option module
configuration has
changed

449

VFD Fault

Option Change

One or more options have either been added or removed
since the last power-down. Check that the configuration
change is intentional and reset the unit.
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68

Safe Stop activated

449

VFD Fault

Safe Stop

Safe Torque Off (STO) has been activated. To resume
normal operation, apply 24 V DC to terminal 37, then send a
reset signal (via bus, digital I/0, or by pressing [Reset]).

69

Power card
temperature

449

VFD Fault

The power card temperature sensor is either too cold or too
hot. Verify ambient operating temperature, check filters,
verify fans are operating, check power card.

70

llegal FC
configuration

449

VFD Fault

Control and power cards are incompatible. Verify type code
from unit nameplate and part numbers of cards with supplier
of the parts.

71

PTC 1 Safe Stop

449

VFD Fault

PTC1 Safe Stop

Safe Torque Off (STO) has been activated from the VLT
PTC Thermistor Card MCB 112 because the motor is too
warm. Once the motor cools and the digital input from the
MCB 112 is deactivated, normal operation can resume
when the MCB 112 applies 24 V DC to terminal 37 again.
When the motor is ready for normal operation, a reset signal
is sent (via serial communication, digital I/O, or by pressing
[Reset] on the LCP). If automatic restart is enabled, the
motor can start when the fault is cleared.

72

Dangerous failure

449

VFD Fault

Dangerous Failure

Safe Torque Off (STO) with trip lock. Unexpected signal
levels on safe torque off and digital input from the VLT PTC
Thermistor Card MCB 112.

79

llegal power section
configuration

449

VFD Fault

The power card scaling card is incorrect or is not installed.

80

Drive initialized to
default value

449

VFD Fault

Drive Initialized

Parameter settings are initialized to default settings after a
manual reset. To clear alarm, reset unit.

94

End of curve

449

VFD Fault

End of Curve

22-50=[0]Off

95

Broken belt

449

VFD Fault

Broken Belt

22-60=[0]Off

99

Locked rotor

449

VFD Fault

An overload condition was detected. This can indicate a
locked compressor/motor. Further inspection is required.

243

Brake IGBT

449

VFD Fault

Brake IGBT Fault

Not relevant; no brake IGBT.

245

Heat Sink Sensor

449

VFD Fault

No feedback from the heat sink sensor. See Alarm 39.

250

New spare part

449

VFD Fault

N/A

Parameter 14-23 type code (T/C) must be set correctly. Will
occur when power or switch mode supply has been
replaced and the drive type code must be set correctly in
EEPROM in accordance with the drive label. At index
number 20 in parameter 14-23 enter Save to EEPROM and
press the OK key. Alarm will change to Alarm 251. To reset
alarm 251 remove power to the unit and reapply power and
press the Reset key to clear the alarm. Important: A keypad
is required to enter the type code.

251

New type code

449

VFD Fault

Service Trip, Type code

The power card or other components have been replaced
and the type code has been changed. Cycle power and
reset the drive to remove the warning and to resume normal
operation.

N/A

N/A

311

N/A

Loss Communication with
Danfoss VFD

LEN Communication error with VFD is lost. Check wiring.
Note that for new drive not factory configured for Carrier or
after software upgrade LEN must be enabled. Set
parameter 14-29 to 00006100. This gives access to hidden
parameter 14-23. Change this parameter using a field-
provided keypad

With keypad:

Press OK once. You should now have a cursor on the value
[00] just below the parameter number and name.

Increase this by pressing the UP key until the value [12] and
you see this on the line below: "[nnn] SXXX (std. sw)".
Press OK and change to "[nnn] SO09 (Special sw)", with the
UP and DOWN buttons.

Press OK again. You should have the cursor in the same
place as on the previous step.

Press UP until the value is [20]; press OK; change to [1]
Save to EEPROM; press OK. You should now get a trip lock
alarm A251 New Type Code.

Do a power cycle and reset the alarm. It should be okay
now.

Check parameter 8-30; change it to [20] LEN if necessary.

NOTE(S):

a. This is not a complete list of Danfoss FC102 codes. If a warning/alarm is present which is not included in this table refer to the Danfoss manual.
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Checking Power Modules and Motor Input with
Input Power Off — Static Test

Use the following procedure to check the drive’s power module
circuitry with power off:

1.

2.
3.

S

7.
8.
9

has been disconnected. After disconnecting input power, wait

voltage to ensure the DC bus capacitors are discharged before
touching any internal components. For parallel drive modules

Turn off and lock out input power. Wait appropriate time
as per Danfoss VFD nameplate.

Verify there is no voltage at the drive’s input power terminals.
Using a voltmeter, check the DC bus potential as described
in the section Verifying That DC Bus Capacitors Are Dis-
charged to ensure the DC bus capacitors are discharged.
Disconnect the motor from the drive.

Check all AC line and DC bus fuses.

Use a multimeter to perform a static check on the input
diodes and output IGBTs. See Table 10. For parallel drives
this test will have to be done for each individual drive
module, so in addition to removing the input and motor
busbars for parallel drives the DC link connection will
have to be removed for the individual drives.

Check motor impedance.

Reconnect the motor to the drive.

Reapply input power.

DC bus capacitors retain hazardous voltages after input power

the time specified in Table 1 or as specified on the Danfoss
VFD nameplate. For the DC bus capacitors to discharge and
then check the voltage with a voltmeter rated for the DC bus

(N630 and larger) check voltage before and after the individual
DC fuses. Failure to observe this precaution could result in se-
vere bodily injury or loss of life.

An isolated multimeter will be needed to measure DC bus
voltage and to make resistance checks.

Table 10 — Diode Checks

METER LEAD
METER READING
()] =)
R DC+ Infinite (OV)
DC- Infinite (OV)
DC+ Infinite (OV)
S DC- Infinite (OL)
T DC+ Infinite (OV)
DC- Infinite (OV)
DC+ 0.3t00.7v
v DC- Infinite (OL)
DC+ 0.3t00.7 v
v DC- Infinite (OL)
DC+ 0.3t00.7v
w DC- Infinite (OL)
R
S
DC+ Z Infinite (OL)
\Y
w
R
S
DC- i 0.3-0.7v
U
\Y
w
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Digital meters require a special diode check function because the
current sourced by the meter during a normal resistance (Ohms)
test is too low to accurately test a diode. Make sure the meter is set
to the diode test function. Voltage readings may not be exact as
shown in above table, but look for consistency during each of the
4 tests. When performing a test that should return infinity (OL) as
shown in above table, you should see a value slowly climbing to-
ward infinity. This is a result of the meter charging a capacitor and
is normal.

If an incorrect reading is observed associated with U, V, W (out-
puts) this indicates a failed inverter IGBT module. Replace the
shorted IGBT modules. Similarly if an incorrect reading is ob-
served associated with R, S, T (inputs) this indicates a shorted
SCR. Replace the shorted SCR module.

Servicing the Drive

To guard against possible personal injury and/or equipment

damage:

1. Inspect all lifting hardware for proper attachment
before lifting drive.

2. Do not allow any part of the drive or lifting mechanism
to make contact with electrically charged conductors or
components.

3. Do not subject the drive to high rates of acceleration or
deceleration while transporting to the mounting loca-
tion or when lifting.

Do not allow personnel or their limbs directly underneath the
drive when it is being lifted and mounted.

DC bus capacitors retain hazardous voltages after input power
has been disconnected. After disconnecting input power, wait
the time specified in Table 1 or as specified on the Danfoss
VFD nameplate. For the DC bus capacitors to discharge and
then check the voltage with a voltmeter rated for the DC bus
voltage to ensure the DC bus capacitors are discharged before
touching any internal components. For parallel drive modules
(N630 and larger) check voltage before and after the individual
DC fuses. Failure to observe this precaution could result in se-
vere bodily injury or loss of life.

An i1solated multimeter will be needed to measure DC bus
voltage and to make resistance checks.

Refer to Fig. 36 for location of DC bus terminals.

L1 L2 L3

2 A

DC Bus Test DC+ DC—
Terminals ——&
Located Inside
Access Door

P Multimeter

Fig. 36 — Check DC Bus Terminals

For FC102 service guide lines, refer to Danfoss Manuals; the lat-
est Service Guide for VLT FC Series is MG94A502.
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APPENDIX A — WIRING SCHEMATICS (cont)
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APPENDIX A — WIRING SCHEMATICS (cont)
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APPENDIX A — WIRING SCHEMATICS (cont)
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APPENDIX A — WIRING SCHEMATICS (cont)
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-RES M0 }—2.J15-7 RED 18 1-4 5VDC.S 5-8 RTD.CS co o G 24v
478 S a2 )
[P coow <ol
LEN COMMUNICATION LEN COMMUNICATION
TO VFD LEN TO VFD TO VFD
(SEE SHEET #6) 38 T8
LEN.3TB_A RED 18 LEN_5TB_A RED 18 2.J4-1 RED 18
LEN_3TB_B BLK 18 LEN_5TB.B BLK 18 2.J4-2 BLK 18
LEN_3TB_C WHT 18 LENSSB T8 2234-3 WHT 18

LEN_3TB_GND CU 20

|_ TO 410B-J4

LEN/485-0UT
(SEE SHEET #5)
OPTIONAL

2001503201 REV E

T2.\]

—2.J14-1 BLK
f=2_J14-4 RED
—=2.J14-2 BLK
=2_J14-5 WHT
r—2_J14-3 BLK
f==2_J14-6 RED

r==2.J12-6 RED
—2.J12-7 PNK

r==2.J12-9 RED

==2.J12-10 RED 1

r==2.J12-1 ORG
=—2.J12-2 ORG

=—2.J12-4 RED 18

4_J4-GND CU 20
4.J4-3 WHT 18—

3_.J3-GND Cu 20
——3_J3-3 WHT 18
“——3_J3-2 BLK 18
‘———3_J3-1 RED 18

-l NOTE: REMOVE STANDARD I_
WIRING WHEN 310B AND
J 410B ARE INSTALLED

oPT

LENZ485-IN
(SEE SHEET #4)

TONAL

{e—2.J12-5 VIO 18

2.J2-1 GRY 18
2.J2-2 RED 18

18 Ll 3}—16v1-4 BLK 18 - vt |
18 bl151—16v2-4 BLK 18 - o "
15 HDPV_OUT bligt—16v2-3 RED 18 —pi20mA,L 3, 10V2-0UT ,

18 -
18

418

18—{T1.249 418
|84CR_A2 GRY 18 ——LTT_N]CHWP
18 —{TT_249

BSCR_AZ GRY 18 —{TT_N] COWP
=)
18—LATT—6CR_A1 ORG |86CR_A2 GRY 18 —{ TR VFD-LOCK

{48 T—15cr_A1 VIO ws15cn_,\2 GRY 18 —{ T1_N] SURG.P

OPTIONAL —l

478

g5 TO 3108-J1
F56 —3_J1-1 GRY 18 POWER IN
B58 }—13.J1-2 RED 18 (SEE SHEET #4)

Fig. D — 19MV I0B2

SYMBOL LEGEND

= TERMINAL BLOCK
£] FEMALE CONNECTOR
fl MALE CONNECTOR
- - |[OPTIONAL WIRING
= NORMALLY OPEN
L NORMALLY CLOSED
k- CONTACT (N.0.)
I CONTACT (N.C.)
x>~ | THERMOSTAT
-©- | THERMISTOR
O [coiL
0 CABLE
—°1°~ | PRESSURE SWITCH
E S PRESSURE TRANSDUCER
~rp- | FUSE
~~n. | CIRCUIT BREAKER
—oTo— | FLOW SWITCH
L GROUND




APPENDIX A — WIRING SCHEMATICS (cont)

578
LEN COMMUNICAT ION A ——3-J3-1 RED 18 418
10 VFD B |——3.J3-2 BLK 18 ———3-J!-2 RED 18 (SEE SHEET #3)
1 C 3.J3-3 WHT 18— 3.J1-1 GRY 18
(SEE SHEET #3) ST 3 36D CU 20 l/
N oo T maa— - SHA BE
B B o v I B o
2-6 24VDC_S  8-12 5V DC © oo 24V G
L-AIN THCH) G T-AIN T J3 Jl
6J LEN/485-IN POWER IN
1 [ 2avac
5 (¢ DI
11 O
2 | 24VAC T N DDDH 0100
6 |¢Di2 =~ o| 4 1234
3 [¢ 24avaCc °Z
7 :'0'3 OB ADDRESS
4 r 24VAC SWI
8 |- D14 [N N
DIP SWITCH LEGEND <7 ;**9 g— s 142 8Lk 18
Lo2-p| 22— -
= = - HDPV_OU2
- 23:12: g?r = So 2+p| H——3_J14-5 WHT 18 [T
<C
Syl ON <— 3-p 3
2 |d2- T 3epl 6T
o BLACK INDICATOR IS
6 |2+ —_ THE RAISED PORTION
3 |d-3- = OF SWITCH.
<C
T € 3+
4 |4 4-
4 g 3108
TN
- o 10| 7
6 [dss _|=c= 24VAC p| 8
124 5- = |oCm | S 21pl 9
5 |e- 6+ w Z|5321S ~S  20p(10
Ileds- o s L |eom|S =T 3P
4 ld7e T = | T332 = 3072
[FolPN cCm | =
10[¢ 7- — Nl |2 24VAC P| 3
3 |8+ = —Cm|= 41 Pl 4
9 |4-8- = o=+ 40 5 SYMBOL LEGEND
g :.9+ ENA - [ TERMINAL BLOCK
| «~?(;+ — < ] FEMALE CONNECTOR
7 | r0- ) MALE CONNECTOR
4 1 - - - OPTIONAL WIRING
JI LEN/485-0UT  POWER OUT == NORMALLY OPEN
I-4 5VDC_S 5-8 RTD_CS + o G 24V NORMALLY CLOSED
I 2 2 2 22 22 - CONTACT (N.O.)
o m— <o lcaoos ey SN CONTACT (N.C.)
—oo— THERMOSTAT
o oo
- = -~ THERMISTOR
g O [colL
| 3.J4-1 RED 18 L J CABLE
TO 410B-J3 5 3 042 BLK 18 ‘i‘% —oro— PRESSURE SWITCH
LEN/485-IN 5 304-3 WAT 18 o m ;S PRESSURE TRANSDUCER
(SEE SHEET #5) i
4 3_J4-GND CU 20 FUSE
AT
. CIRCUIT BREAKER
TO 410B-JI 3 —oTo— FLOW SWITCH
24VAC-IN N 1 GROUND

(SEE SHEET #5)
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Fig. E — 19MV I0B3

40




I

FROM 310B-J2
24VAC-0UT
(SEE SHEET #4)

|
2

FROM 310B-J4

LEN/485-0UT

(SEE SHEET #4)

4_J3-1 RED 18
4.J3-2 BLK 18
4_.J3-3 WHT 18

APPENDIX A — WIRING SCHEMATICS (cont)

3.J2-1 GRY 18
3.J2-2 RED 18

. 4 4_J3-GND CU 20
4_J10-1 PNK 18
ECBY.VLV.FB E—_u 423107 BLK 18 |
11 1 1 11 11 1 1 l
Seibotommar | [F557]
e rarerrasaal [
2-6 24VDC.S  8-12 5V DC oo 24V 6
AN TG T-ATN TG J3 Ji
LEN/485-IN POWER IN
378 .
Fs_Lockl40t 4.J13-1 ORG 18——I |4 24VAC
N ] 4.J13-5 ORG 18 ——+5 [+ DI | ODDDD
POW_FDB 4_J13-2 RED 18——x2 |4 24VAC -
4.J13-6 ORG 18——+6 |d-DI2 —— N 1234 100
S_ o 4
4.J13-3 ORG 18 ——F3 |4 24vAC 3
e 8 oot
: 4_J13-8 RED | L
NOT USED 4.J13-8 RED 18—8 |4 D14 -] a4 PNk \s:.-% ECBY_VLV
N — DIP _SWITCH LEGEND o 14pl H————4_J14-4 PNK 18 L34] )
OPTIONAL 418 ] L 2-+p| p———4.J14-2 RED 18 [37]
| chws 1 {re] , 0 SWITCH ON Seo 2+ sf———4_J14-5 RED 18
WS- ————T5 161 PNk 18———| [d- 1 - SWITCH OFF Cm 4
JIH e I L I ON < 3- 3'*—A,JI4—3SVI%|88
CHWR_T 4 N JE— [, 5. 5 3+ 65 4_J14-6 VI |
-J16-2 PNK 18 272 ot BLACK INDICATOR IS )
318 -J16-6 WHT I 62t 5o THE RAISED PORTION
evap_pwp18] 4.J16-3 VIO 18———3 [e3- "= OF SWITCH.
N 4.016-7 VIO 18— |43+
evap_ Lwel 2] 4_J16-4 ORG |8———x4 |d+4-
4.J16-8 ORG |8 ——K8 ¢4+ 4108
418 PP
bl e}—a_Ji2-6 RED 18————1T 28y | 418
3B | 1o-p| 7 4_J12-7 ORG I8I\CR—A\ ORG \8\ICR—A2 GRY 18—{TT_N]FC_MODE
COND_EWP[23F—4-J15-6 PNK 18— |¢- 5+ _ 24vAC 8 .. T -
T ZA g g15-12 PNk 18 k12| 5- Scm 5 20| 9—4.J12-9 RED 18———7 77
COND_Lwp[ 26 F—4.J15-5 RED 18 —————5 [¢+ 6+ — ZE - ~o 20p|10 4.J12-10 RED 18 —{49}—————— 12CR-Al RED |8|2CR—A2 GRY 18— TI_N JPOW_REQ
- 4_J15-11 RED I8 bilds- o S2&@|= S 31| b—asdi2-1 RED 18 ——{TT_24Y)
RRESETIZBI—4.J15-4 PNK 18————c4 |- T+ ~ 5 ﬁg S Z 3072 4_J12-2 PNK 18—] 50 f————9CR-Al PNK I89CR-A2 GRY 18——{TT_N]TFR_HIGH
4_J15-10 PNK 18 k1o 7- 2 =23 24VAC p| 3
4.J15-3 VIO 18———————3 |¢- 8+ = Sl S 41 4 4_J12-4 RED 18 ————T1_24V]
4_J15-9 VIO 18 kg [dg- < = 10| s4—14_J12-5 RED 18— 5 }————|0CR-AI RED I8IOCR-A2 GRY 18—{TT_N]TFR_LOW
4_J15-2 ORG 18 ——————2 |d- 9+ < 318
4.J15-8 ORG |8 ——k8 |dg-
&I |4 o+ ENA <
g 10 - SYMBOL LEGEND
4 32 5] TERMINAL BLOCK
JI LEN/485-0UT  POWER OUT ] FEMALE CONNECTOR
I-4 5VDC_S 5-8 RTD.CS + o G 24V ] WALE CONNECTOR
LEN COMMUNICATION OPTIONAL WIRING
[coceonssol [coos] -~ 10 VFD - -
LA L B (SEE SHEET #3) =k NORMALLY OPEN
378
EVAP_EWP [ 16 4_J11-1 RED 18 4 J4-1 RED 18 318 L. NORMALLY CLOSED
EVAP_LWP [T9} 42J11-2 RED 18— - A
COND_EWP [22] 42301-3 RED 18 4.J4-2 BLK 18 B i CONTACT (N.O.)
COND_LWP 25 42J11-4 RED 18 4.J4-3 WHT 18 g N CONTACT (N.C.)
L———4_J4a-GND CU 20
oo THERMOSTAT
- THERMISTOR
O COoIL
0 CABLE
—3*~ | PRESSURE SWITCH
“‘%N PRESSURE TRANSDUCER
-~ |FUSE
o CIRCUIT BREAKER
—oTo— FLOW SWITCH
2001503201 REV E 1 GROUND

Fig. F — 19MV IOB4




N
[\

21FU,15A
2 1
21FU, 15A
4 3

SCB_3 BLK 14

N W
u—kP - SCB_1 BLK 14
»
a
@

=

—I-'—SCBJ BLK 14

“—SCB.2 BLK 14

PUT_ 3M HEAT SHRINK TUBING
FP-301,1/2 INCH DIA, 600V OVER

THE LOOSE TERMINAL. HEAT SHRINK
THE TUBING TO PROVIDE ELECTRICAL
ISOLATION FOR THE TERMINAL

2001503201 REV E

CUSTOMER POWER SUPPLY

APPENDIX A — WIRING SCHEMATICS (cont)

DANFOSS VFD

3807480V -3P-50/60HZ [ POVER-GND BLK DLOT.0———————— oC BUS .
L%} R} Tt MTR_U
} } } :_é 12 S ! f ! TRV ;’I{ ™
L L2 L3 6 s LT RECTIFIER INVERTER W] TR
181[L1) s VEDLGND_FLT [T—MOTOR-GND BLK DLO1.0
RELAY_1 =
21FU_1 BLK 14— KL 10, DI37 b127 LEN
21FU.3 BLK 14 N il ] 03 27 69 61 68
[ EE VFD_LOCK
MCB >—>—> 1 2
g2 e [ LEN_3TB_A RED 18 LEN TO CONTROL
SC o 2= z LEN-3TB C WHT 18 PANEL 4TB
Saz & 5 LENSTBB LS os (SEE SHEET #3)
gr oy Eo :
2 e e i o <
o [~ a
22 22 o 6CR-1
P R “ DI27.13 BLK 187 scr_11 BLU 18— b‘
AT o Lp127-27 weT 18 I- 6CR.14 BRN 18 VFD.LOCK
3 ——DI2726ND cU 20 Lz
E_STOP.1 2R-2 518
178 478 &
1T 3vs BUS BAR L la2ocr-2.21 BLU 18
N/A
18FU, 15A 218
230 x1 . —————1GV1_1 BLK 14——1+IGV 1 POWER 218
1CT X1 BLK 12— [} ——————18FU_2 BLK |z
1 z TN ———————16V2.1 BLK 14—1+ IGV 2 POWER CLOSE ON RISE T0F
0o X3 TSTAT, THERMOSTAT
TFU,15A 8FU, 24 FAN1
1CT_¥3 BLK 12— 7 FU_1 BLK 14———{] [} —————8FU_2 BLK 18 1o o2 Fani_L BLK 18
1 2 9Fu,158
15 x2 9FU.1 BLK 12 —————————p{__Th~——9FU_2 BLK 12—|
0 X4 1cT_oND GRN.YEL 14—{GHD] FANT_N WHT 18
18 2TB.5LN.3 WHT 12 118
ik [GRD}— FANT_GND GRN.YEL 14
= 16V1.2 WHT 14 - 16V 1 POWER SYMBOL LEGEND
16V2_2 WHT 14 - IGV 2 POWER _ (] TERMINAL BLOCK
2 o P P'¢———EMI_P1 BLK 12
- C EMI FILTER pe L Eu1_GND GRN.YEL 12 ——{GND) | FEMALE CONNECTOR
=z - N FLT N EMI_NT WHT 12 118 k3| MALE CONNECTOR
N
o< Ewn) 1GV1_GND GRN.YEL 14———FG 1GV 1 POWER  _ - [OPTIONAL WIRING
ew © <a IGVZ,GND GRNYEL 14——FG 16V 2 POWER
2 -- - =3 e L NORMALLY OPEN
= =% = = Y < 2
z @@ = ACPT. RECEPTACLE oo bl NORMALLY CLOSED
2 0= 2 [SHD}———— ACPT_GND GRN.YEL '4——| JF | CONTACT (N.O)
o aa @ _
o =% MCB_SOR 2 - N_m_\ N CONTACT (N.C.)
oo~ | THERMOSTAT
- THERMISTOR
1 CB_16 B [ BATTERY ] O colL
t——+"— o————S(CB_A1 BLK 16 M 16 BLK 16
SHUNT-TRIP-PB 1o Eterner 4 UPS_ETHERNET-1 WHT_GRN 18 4 UPs 0 CABLE
SCB-SOR 3 UPS_ETHERNET-2 GRN 18 3t ETHERNET 120VAC o
PORT3-RUL 2 UPS_ETHERNET-3 WHT.ORG 18 2 T PRESSURE SWITCH
(SEE SHEET #8) ! UPS_ETHERNET-4 ORG 18 ! - ‘é». PRESSURE TRANSDUCER
—n- | FUSE
~n CIRCUIT BREAKER
218
(SEE SHEET #7) . UPS_TN WHT 12 —oTo— | FLOW SWITCH
UPS.TL BLK 12 T GROUND

Fig. G — 19MV Customer Power Supply and Danfoss VFD Wiring




19FU, 3A
PS5.L BLK 14 ST 19FU_1 BLK 14 f
MOTOR BEARING PS5_N WHT 14 AL o
CONTROL BOARD (MBC) TO POWER SUPPLY_PS5 E z T0 UPS
(SEE SHEET #8) - = ‘SEEaz*]*EET
AlJI0 PSI_N WHT 14 " o
118 > 5
5 conp 6 [4 AI1JI0-GND CU 20— [71} PSI_POS BLU 14 PS2.N WHT 14
il 3 DGND 5 |4 A1JI0-5 WHT 18 |78 24Vde 278 (7NN e 7N
I > +24VDC 4 |4 A1J10-4 BLK 18 {10 }—PSI_NEG WHT_BLU 14—F0Vge", 1. PSI_L BLK 14
| Il ) CGND 3 |4
- ,,| =g I50. 24VDC RET2 |d AIJI0-2 WHT 18— |78 118 L
o ® Isolated 24VDC | (¢ ALJI0-| BLK |8——g—{ 9 J=——PS2_POS BLU 14——1,, P57 . = =
-8 AIJIO-GND CU 20=1] Isolated 24vdc| DC_ow 218 1oFy,3x  |OFU-T BLK 14 = =
=30 a a
Ggog 8 }—PS2_NEG WHT_BLU 14— a L PS2_L BLK 14 gL 10Fu.2 BLK 14 iy -7
E . s =
e gz
TEzE TT
] 118 \ng
wEwE 11FU, 25A
EeE. {7 F——PS3-P0OS BLU 14— 5 Nf——PS3_N WHT 14 -
Loy 18 15vde | DC_“Sow - 11FU_2 BLK 12 > T IIFU_1 BLK 12
T87 [5 J—PS3_NEG WHT_BLU 14—Y3 pc  L|——PS3.L BLK 14 8
3CT, 1.5KVA
2TBTN2 WHT 12
JUMPER JUMPER
i al
oy
S S6 4
L
ETHERNET SWITCH =
PORT 2
(SEE SHEET #8) A19J3 8
GND CSP-3000-400 PSA_N WHT 14
POSBUS(+150V11 [4 A19J3-1 RED \sf ST 178
CGND2 |4 A19J3-2 ORG 16 PS4_POS BLU 14 1150 N_,—PSA,GND GRN_YEL |4 =—————{GND]
NEGBUS+Vg3 |4 A19J3-3 BLU 16— 718 300Vde 7‘DC 500w 12FU, 10A
NEGBUS(- 15014 |¢ A19J3-4 BLK 16— 5 }—PS4_NEG WHT_BLU 14— ac Ll—psaL BLK 14 12FU_ 1 BLK 14
A19J3-GND CU 16— 2 95!
2TB_TN3 WHT 14—
16FU, 3A
Ve 16FU_Z BLK 14 s T
o T2,200VA 278
oV 1z2ov
L
178
T2.GND GRN_YEL 14
418 LT_N GRY 14 T2.X2 GRY 14
Pice ————T2.N GRY 14
POWER S IGNAL [[2_Zap——_————T2.24V RED 14
TO CONTROL PANEL L1 2av rED 14 2FU.2 RED 14— _T}-—2FU_1 RED 14 2TB_TNA WHT 14
Xz 7 X1 2FU, 10A
LED
POWER ON

2001503201 R

EVE

TO ETHERNET SWITCH.PI
(SEE SHEET #8)

306 GRY 18
305 RED 18

APPENDIX A — WIRING SCHEMATICS (cont)

T1,100VA

120v

L
24vAC s
[GND}——T1_GND GRN_YEL 14
418 18

CONTROL §1GNAL TI_N GRY |4——{ 4 J——T1.X2 GRY 14

TO CONTROL PANEL [T Z4Vl—T1.24V RED 14——{ 3 J—1FU.2 RED 14 —=x{l T} FU.1 RED 14
1FU, 5A
218

Fig. H — 19MV Motor Bearing Control Board Wiring

SYMBOL LEGEND

TERMINAL BLOCK

FEMALE CONNECTOR

MALE CONNECTOR

OPTIONAL WIRING

Flo fesien|0

1
1

NORMALLY OPEN

NORMALLY CLOSED

CONTACT (N.O.)

CONTACT (N.C.)

THERMOSTAT

THERMISTOR

CoIL

CABLE

PRESSURE SWITCH

PRESSURE TRANSDUCER

FUSE

O el 4T

CIRCUIT BREAKER

FLOW SWITCH

.

GROUND




144

APPENDIX A — WIRING SCHEMATICS (cont)

FROM 2TB-TN ~——PS5_N WHT 14
(SEE SHEET #7)  rpom 19Fy ~——PS5.L BLK 14
UNIT-MOUNTED L
VFD MODBUS COMM 10w
HI-TIER VFD POWER \ N 7
318 SOURCE PS5 |4+ V-
RED 18 A HM 1 _MODBUS - | RED |8 ———————— t\—{—l
WHT 18 C HM1_MODBUS-4 WHT I8 @ o
(B BLK 18 8 HMI_MODBUS-2 BLK 18 ©® 2 - =
cu 20 S HM 1 _MODBUS-3 CU 20 118 o < <o
1 305 RED 18—{ 1] PR
1 CONTROL PANEL GND OTNCLIe € - o
e — ‘vrvm—‘ FROM ITB 3 Lo
P (SEE SHEET 47)
cen T MODBUS T & & 1 J10 ETHERNET SWITCH Savac \—‘ ’J'J
7 111
5 HMI ) ETRERNET PORT_ PORT.2 PORT.3  PORT.4  PORT.S [Z85 35 % rouer
UsSB % Jia LI + R T E N H
— < ILLLLIILLLLHL,LLLHL,LLLHLL,LL ernerner MODEM
T ] 6 S - ANTENNA
[cr\)mvnm‘ [ T 2 3 o 11 21| ] (CELL)
T | | TASS
o | o = ]
m7m7
“e2_ &
HMI_ETHERNET-4 ORG 18 eSSz MODEM_ETHERNET-4 WHT_GRN 18
FROM S10B-J13 S-J13-1 RED 18 HMI _ETHERNET-3 WHT_ORG 18 Scox MODEM_ETHERNET-3 GRN 18
LEN/485-0UT gfjlii 3;: :: HM1_ETHERNET-2 GRN 18 —=m= L{—— MODEM_ETHERNET-2 WHT_ORG 18
(SEE SHEET #2) et UMI ETHERNET- | WHT.GRN 18— ENES L— MODEM_ETHERNET- | ORG 18
EEEE
HM1_24VAC-6 BLK 16 " UPS_ETHERNET-4 ORG 18 4
HMI_24VAC-5 RED 16 28" ——UPS_ETHERNET-3 WHT_ORG 18— 1P| 3 70 UPS-ETHERNET
2029 UPS_ETHERNET-2 GRN I8 2 (SEE SHEET #6)
=| = UPS_ETHERNET-1 WHT_GRN 18 I
GROUND CONNECT |ONS
DOOR _HV TYme
DOOR_HV GRN_YEL 10
L A2T1, 91030-59701,
GND BUSBAR ETHERNET
[~ GND_BUSBAR GRN_YEL 10 ENCL_FRAME_HV GRN_YEL 10 70 BASEBOARD PCBA (A1)
= = (#31030-598-01)
DOOR_LV ENCL FRAME-HV —‘ (SEE SHEET #7)
DOOR_LV GRN_YEL 10 -
ENCL FRAME_LV SYMBOL LEGEND
(] TERMINAL BLOCK
HIGH_PRESSURE SWITCH CONNECTION
- £ FEMALE CONNECTOR
P - P2 3 MALE CONNECTOR
478
478 T1_24V 201A WHT 18— 2 WHT:, E - - - OPTIONAL WIRING
[TI_NJ}—2CR_A2 GRY \BZCR,A\ BLU \B—IE_‘ 2018 BLK \SBLK L NORMALLY OPEN
NORMALLY CLOSED
EXPANSION CONTROL SYSTEM VALVE CONNECTIONS I CONTACT TN 00
EXCS;/ I ) SionaL (aLouT) CONTACT (N.C.)
EXCSV-8 GRY 18—F1 [d EXCSV_1 BRN 22 4TB_ | BRN 22 ———————[ T ] R
9l—EXCSV-9 PNK 18—F2 |{ EXCSV_2 WHT 22 2 4TB_36 WHT 22— 36 ] FEEDBACK (A_IN) Cx THERMOSTAT
I—EXCSV-1 RED 18—k3 |{ EXCSV_3 BLU 22 3 4TB_T2.24V_1 BLU 22 ——{T2_24V] 24VAC - THERMISTOR
2f—EXCSV-2 BLK 18—F4 |{ EXCSV_4 BLK 22 4 4TB_T2_N_| BLK 22 —————{T2_N] NEUTRAL oIl
ECONOMIZER BYPASS VALVE CONNECTIONS 0 CABLE
e PRESSURE SWITCH
ECBY 4TB . PRESSURE TRANSDUCER
8L——ECBY_8 GRY 18 1 ECBY_1 BRN 22 3TB-34)SIGNAL (A_OUT) o, |FUSE
9——ECBY_9 PNK 18 2 ECBY_2 WHT 22 17 FEEDBACK (A_IN) CIRCUTT BREAKER
TH—ECBY_1 RED 18—3 ECBY_3 BLU 22 T1_24V]24VAC ——TF oW SHTTCH
2—ECBY_2 BLK 18 4 ECBY_4 BLK 22 T1_N _JNEUTRAL T GROUND

2001503201 REV E

Fig. | — 19MV HMI and Ethernet Switch Wiring
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AMME

A_GND GRN 16

VOLTMETER
ANALOG

ANALOG

APPENDIX A — WIRING SCHEMATICS (cont)

\ CTI \ ‘ T2 \
X|| X2| X|| XZ|
© ©° © ©°
- D C
< = ==
5 0z 3 =
= 2 & =
s -s
- - ~ &
oL 4
o5 5 E

AMMETER SWITCH
16 15

14 T 13

AMP_POS BLK 16
,ZO OH\—JZ_I3 BLK 16
Q|0
10 9
J3.10 BLK 16=——=0O | O——1J1_9 BLK 16
8 7

-

o

TER

STUD

0,0
sjjfcs
4.6 BLK 16 J2.5 BLK 16—
4 3
Q|0
2 I

C B A OFF
PHASE

AMP_NEG GRN 16

VOLTMETER SWITCH

I

CUSTOMER POWER SUPPLY
WAGo-4 380/480V -3P-50/60HZ

I o 1
=

| | |
LI L2 L3 G
TBI[LI L2 3 h-G

| 3

uce >_\_

U

L =

12 I
Q Og 20U, 1A i SYMBOL LEGEND
VOL_POS BLK 16 CIC% 20FU-6 BLK 16 GD:DS 20FU-5 BLK 16 O TERMINAL BLOCK
6<I>Os 20U, 1A £ FEMALE CONNECTOR
; 20FU-4 BLK 16 15 20FU-3 BLK 16 ] MALE CONNECTOR
oI—Js,s BLK 16— 2070, 1A - - - |OPTIONAL WIRING
VOL_NEG BLK 16 20FU-2 BLK 16 2D| 20FU-1 BLK 16— ] == NORMALLY OPEN
S NORMALLY CLOSED
CA BC AB OFF HE CONTACT (N.0.)
- CONTACT (N.C.)
. —z>— | THERMOSTAT
22Fy @~ | THERMISTOR
SPD_A BLK 4 2 | IL1BLK 4 O [coiL
SPD_GND GRN_YEL 4 SPD_B BLK 4 ! AT : L2 BLK 4 ) CABLE
l— X [ —oy>—~ [ PRESSURE SWITCH
= SPDC BLK A—riu:n‘" ! IL3 BLK 4 4. | PRESSURE TRANSDUCER
ENCL FRAME_HV I_‘OO_AG_L_l -rp- |FUSE
~n. |CIRCUIT BREAKER

2001503201 REV E

Fig. J — 19MV Ammeter Switch an

—oTlo— FLOW SWITCH

GROUND

.

BUS BAR

d Voltmeter Switch Wiring
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APPENDIX A — WIRING SCHEMATICS (cont)

DIGITAL QUTPUT

5CR- 1
6 478 SCR,H BLU \a—ﬁ{ '—_~|‘4 cowp
2412 (321 —5cR_14 BRN 18
’7 NOT USED | I5CR- I
AT TCR_11 : 418 ISCR_I1 BLU | L A
REF _PUMP SURG_P
| ssz2 L2 —7cR ] ene I5CR_14 BRN | -
. Thorusen| [ T T T TR ot used |
: Hm o L] |4 .
418 3CR_IT BLU \8——{ wosp op 378 I1CR_11 BLU ——{ FC_MODE
lsa7 Leotoscr.a mrn oo "0 | | avi2 D55 icrova mrn s ——— " |
13CR-1 12CR-
L] |4
478 rscho11 sy is— Ao 3TE LS 1oCh- 1! BLY e POW_REQ
546 I3CR_14 BRN 18 aJiz [2CR-14 BRN 18
14CR- | 9CR -1
L] |4
L1 Jia 378 9CR_11 BLU \s——{
14CR_11 BLU \a——{ -: TFR_HIGH
RUN_STAT 57 -
| 4CR_ 14 BRN 18 4412 571 9CR_14 BRN 18
4CR-1 10CR- 1
1] |1 _.u{ 14,
478 4CR_11 BLU 18 chup 3TB\OCRJ\ BLU 18 TER.Low
2012 [(50—acr_14 BRN 18 aJiz IOCR_14 BRN 18

NOTE:EACH DIGITAL
AND 4A SURGE.

LIGHT LOAD

OUTPUT LOOP SHALL BE LIMITED TO A MAXIMUM OF
RELAY

IA AC RMS STEADY-STATE.
IS RECOMMENDED AND THE COIL VOLTAGE OF RELAY

IS 24VAC.

DIGITAL

INPUT

478 ¢ _ "] CHWR.T
2013 N
_ REF_LEAK
AUTO_RES
] cHws_T
378
4013 7——{ }— AUTO_DEM
7777777 CUS_ALE
[”*"f;'*"i”i"rwﬁ'u'sﬁ; 5v
! FC_SS J
i EVAP_EWP
R st e | e e oo 5
3 411 (- ——————— R
NOTE:THE DIGITAL INPUT LOOP IS | kP —===—==—— 5V
POWERED BY INTERNAL 24VAC POWER EVAP_LWP
SUPPLY. EACH DISCRETE INPUT SHALL DETECT | 5 S N

WHETHER AN EXTERNAL SWITCH OR
CONTACTOR IS OPEN OR CLOSE D OR OPENED

ANALOG

INPUT

NOTE:THE ANALOG

INPUTS SUPPORT 5K/10K THERMISTOR,

COND_EWP

COND_LWP

_ EVAP_FL

_ COND_FL

4-20MA SENSOR AND 5VDC SENSOR

ANALOG OUTPUT

318
4J14

NOTE:EACH ANALOG O

0/2-10VDC VOLTAGE OUTPUT.THE ANALOG OUTPUT LOOP IS

POWERED BY BOARD.

NOTE: ITB-1I
+

. ECBY_VLV
LIMITED TO

POWER CONNECTION

AND 1TB-2 ARE FOR EXTERNAL

24VAC POWER SUPPLY CONNECTION

100VA@ 24VAC.

UTPUT LOOP SUPPORT 0/4-20MA OR

DO NOT SUPPLY EXTERNAL POWER.

WATER PUMP CONTROL RELAY CONTACT

CHWP
o pe
CDWP

o pe

Fig. K — 19MV Field Wiring

SYMBOL LEGEND

TERMINAL BLOCK

FEMALE CONNECTOR

MALE CONNECTOR

OPTIONAL WIRING

NORMALLY OPEN

B el

NORMALLY CLOSED

1
T

CONTACT (N.O.)

CONTACT (N.C.)

THERMOSTAT

THERMISTOR

ColL

CABLE

PRESSURE SWITCH

PRESSURE TRANSDUCER

FUSE

CIRCUIT BREAKER

FLOW SWITCH

3]t i -otel A

GROUND
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