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HCR SAFETY INFORMATION

1.

2.

10.

11.

12.

13.

14.

NOTICE! Read and follow all safety information on this page before attempting to
install, start-up, service or do other work on this HCR door.

NOTICE! All individuals working on this HCR door should become familiar with this
instruction manual before doing installation, service or adjustment of the door. If you
have any questions concerning these safety instructions, please contact a HCR service
person at 1-800-326-7700, your supervisor or any service personnel who has received
training from a HCR factory representative before attempting to work on the
equipment.

NOTICE! Follow all HCR recommended Preventative Maintenance Procedures at least
as often as suggested and more often if needed.

NOTICE! Follow all safety decals and warning labels located on the equipment and
replace any labels or decals that are no longer legible or have been removed. HCR will
be glad to supply any necessary replacement safety/warning labels or decals.

NOTICE! Keep a copy of this instruction/installation manual with the unit at all times.
HCR recommends keeping a manual in the door pocket of the electrical remote/power-
control box. Please contact HCR if additional manuals are needed.

NOTICE! Do not continue to operate the door if it is broken or is not operating
correctly. If service personnel are unable to fix the door, contact HCR for assistance at
1-800-326-7700.

WARNING! If the unit has swinging arms, verify that they are electrically and
mechanically locked before performing adjustment or service work.

WARNING! Do not operate equipment without safety shields in place. Replace any
missing or defective shields before putting the equipment back in service.

WARNING! If working on equipment off the ground, follow all applicable OSHA
regulations including but not limited to safety harnesses, safety cages/lifts, hard hats,
ete.

WARNING! Do not operate this door except as described in the “Operation
Instruction” page(s) in this manual or an unsafe/hazardous condition may occur
resulting in damage to equipment or injury to personnel.

WARNING! On HCR door products that have condenser heat reclaim coils, it is
important to protect the heat reclaim coil and piping from damage by forklifts or other
equipment to prevent a hazardous gas spill! Protection of the door equipment and
piping is the responsibility of the owner of the equipment.

WARNING! Keep electrical remote/power-control box locked and the key in a safe
place where only qualified and authorized personnel have access to it.

DANGER! Any electrical service work done on energized equipment should be done by
a OSHA defined qualified and authorized individual who is trained in following all
applicable Lock-Out/Tag-Out safety standards as set forth in OSHA Regulations
(Standards — CFR 1910.331-5). Follow all applicable local, state and national electrical
codes.

DANGER! 480 Volts is present for door operation and should be shut-off at the
disconnect supplying power to the equipment before any service work or adjustment is
done. If the unit needs to be energized for the work or adjustment, see #12 above.
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MODEL CAC DESCRIPTION

The HCR Model CAC conditioned air curtain provides a completely unrestricted passageway for
large cold rooms while reducing doorway refrigeration loss. The airstream is horizontally
directed and curvilinear in shape to produce counterflow forces against infiltration and
exfiltration at the doorway. The CAC is recirculatory to provide inherent stability and to permit
treatment of entrained moist air. Having captured whatever warm, moist air occurs, heat is
utilized to condition the air to a non-fogging, non-frost-producing level. The Model CAC can be
used as a stand-alone unit or it can be added to other doors such as a Model ECAV
(ECAV/CAC) or fast acting door (Hybrid Door) to increase the efficiency of the door under
adverse conditions; i.e., high humidity, increased pass-thrus, etc.

The HCR Model CAC with optional temperature transmitter is commonly used where the
warm side temperature varies more than 10-15 degrees to ramp up and down the velocity of the
airstream as the temperature varies on the warm-side of the opening.

Model CAC conditioned air curtains have been designed for swift field erection, electrical
connection and start-up.

Although all units are test-run before shipment, proper start-up procedure includes checking
adjustments in accordance with instructions.

Customer supplied disconnect, branch circuit protection and field wiring for the unit is to be
done by an electrician following all applicable NEC and local electrical codes.
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JOB:
AMAZON FRESH Model CAC
, Conditioned
DOORWAY: 7-ft by 10-ft Doorway Air Curtai
-10°F to 38°F Max Ir Lurtain
sy | APPROVED BY: BATE: (Type - 4)
1-406-538-7781
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and not to use it for any purpose beyond the limited license granted herain without prior written consent. EH +onvns. ELECTRIC HEAT 33 KW
NOTES: 1. 30" MINIMUM CURB TO DOORWAY CLEARANCE REQUIRED.
2. DISCONNEGT SWITGH NOT PROVIDED, cs [ JwWs........... INSTALLATION
3. ALL INTERCONNECT AND POWER WIRING BY OTHERS. PLEASE CONTACT HCR FOR | UNIT CLEARANCE 80 x 120
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MODEL CAC INSTALLATION / START-UP INSTRUCTIONS

INSTALLATION INSTRUCTIONS

The Model CAC is shipped for field erection as follows: top equipment cabinet/ductwork
assembly, discharge plenum, intake plenum, remote-power/control panel and miscellaneous parts
package. The installation sequence is as follows:

L.

10.

11.

Inspect the doorway for any obstructions in accordance with the factory PD (Physical Data)
drawing. Make a door centerline mark on the bottom of the doorway header.

Install encapsulation stand-off panels if a Hybrid unit is being created as shown on PD.
Mark centerline of stand-off panels if used for Hybrid.

After inserting the forklift forks under the top equipment assembly, raise the assembly above
the door by approximately 4" while aligning the unit with the centerline of the doorway or
stand-off panels using PD drawing.

Stand intake and discharge plenum assemblies in place on the correct side as shown on PD
and verified by looking in cabinet or at exposed ductwork (ductwork from blower
should go to discharge plenum side).

Carefully lower the top equipment assembly until it is seated on the intake and discharge
plenums. Secure with the screws provided. For ease of installation, plenums may be
installed one at a time.

Make sure the unit is plumb, square and flush-to-the-wall or stand-off panels.

Use trim angle to secure the discharge and intake plenums to the wall or stand-off panels
unless the unit comes with optional insulation and cladding. Use the flange(s) of insulation
cladding to secure the unit if it comes with insulation and cladding. Use floor clips to secure

the plenums to the floor.

After securing the top equipment assembly to the wall or stand-off panels using studs, thru-
bolts, etc., lower the forklift.

Install the stem thermometers from the Misc. Parts Box in the face of discharge and intake
plenums being careful not to over-tighten.

Mount remote-power/control panel, if applicable, on the warm side of doorway. Connect all
power and interconnect wiring.

If a CH condenser heat unit connect refrigeration piping and controls to the coil flanges.
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12.

13.

Use caulk or foam to fill any cracks between wall and equipment.

Install interior and exterior doorway protection immediately.

START-UP INSTRUCTIONS

Note: All the settings and adjustments information needed below is found on Form 48C-H37.

1.

Bump ON/OFF switch or disconnect and verify correct blower rotation. Record motor amp
draw on Form HCR 48C-H37a "Settings and Adjustments".

With unit running, lower temperature or humidity control set point(s) to verify all
steps/stages of heat are functioning. Discharge and intake plenum air temperatures and amp
draw of heater steps should be recorded on Form 48C page 1 of 4 during this step.

Check the air-curtain discharge nozzle blade spacing and the angle adjustments.

Balance the airflow using the enclosed air velocity meter so it has the same velocity reading
at 12" up from the floor and 12" down from the ceiling by adjusting the slide damper behind
the nozzle on the discharge plenum. The balanced airflow velocity should be close to the
factory suggested values on 48C-H37a (with optional temperature transmitter the velocity
will vary with the temperature on the warm-side of the door); if not, adjust potentiometer
knob mounted on face of VFD to achieve the desired velocity. Record discharge velocities
on Form 48C-H37a.

Check the discharge airstream using flagging tape or tissue as described in “Operating
Instructions”. Reset all set points and make any changes in accordance with Form 48C-

H37a.

Consult factory @ (800) 326-7700 with the above recorded values and for help if needed.
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MODEL CAC INSTALLATION / START UP CHECKOFF SHEET

JOB NAME: SERIAL NO.:

INSTALLATION /START UP CHECKOFF

Using this Instruction Manual familiarize yourself with the PD (Physical Data) drawing and the
“Installation/Startup Instructions’ before starting installation.

INSTALLATION

]

Centerline on door opening and overhead equipment located according to PD.

Intake and discharge plenums located on correct side of opening according to PD.

Top equipment cabinet fastened onto plenums with Tek screws.

CAC unit is plumb, square and flush to the wall.

CAC cabinet fastened to wall with thru bolts.

Plenums fastened to floor with floor clips.

CAC caulked and/or foamed to eliminate any cracks between wall and equipment,

Sl Bl SSal Bt ol Kool Fandl o

Wall trim angle fastened to outer plenum and overhead equipment surfaces.

Stem thermometers installed in plenums (electric heat models only).

. Internal bollards located according to PD.

. BExterior goalpost bollards located according to customer or PD?

. Remote electrical control panel installed and wired by electrician.

START-UP

Inside of remote electrical box must be pre-warmed to 32° F before power is
applied if equipped with VFD(s).

Electrician verified correct voltage at remote electrical panel.

Electrician verified correct fan motor rotation (air blowing out discharge plenum).

Correct nozzle blade and angle adjustment settings per Form HCR 48C-CAC-H37.

Airflow balanced top to bottom to velocity values on Form HCR 48C-CAC-H37.

Air curtain discharge angle adjustment with flagging tape per “Operating Instructions”.

Heater steps brought on by humidistats, t’stats, etc. Temperature rise/FLAs recorded.

ol Dl Bl Bl Pl ol [

Fan motor FLA reading on VFD is within nameplate specifications.

9.

Start-up data recorded on Form HCR 48C-CAC-H37 “Settings and Adjustments” page.

10.

Local maintenance/service personnel trained in adjustment of unit if appropriate.

11. Perform miscellaneous touch-up of CAC and cleanup area to customer’s satisfaction.

INSTALLING CONTRACTOR AND CUSTOMER SIGN OFF

Installer Signature(s): | Date: |

Customer Signature(s) I Date: |

cac signoff sheet-h37
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MODEL ‘AIR CURTAIN’ HYBRID OPERATING INSTRUCTIONS

On/Off Switches or Disconnect Switch:

The HCR air curtain(s) are controlled with their own ON/OFF switch and control panel or by the
power supply Disconnect Switch. The fast acting door is also controlled with its own ON/OFF
switch and control panel or by a Disconnect Switch. They may be interconnected as described
below.

Interconnection:

Interconnection of fast acting door panel or door switch with the HCR control panel
terminals is the responsibility of the installing electrician.

The HCR air curtain(s) electrical panel is supplied with interconnect terminals that need to be
interconnect wired to the fast acting door control board terminals or door switch. The door
switch or terminals should be wired to be normally open with the fast acting door in the open
position and closed when the fast acting door is in the closed position. When the door starts
opening, the fan VFD either comes back up to full speed or comes ON to a pre-determined
speed. A time delay relay may also be part of the control system to shut the air curtain OFF after
a preset time delay when the fast acting door shuts and back ON when the fast acting door starts
to open. The fast acting door must be used with each pass thru for proper ‘Hybrid

Operation’.

Heater Controls:

Electric heat HCR air curtain(s) are controlled by humidity or temperature control(s) located on
the warm side of the doorway in the remote electrical panel. The controls make on humidity or
temperature rise and bring on additional step(s) of heat but only while the hard door is open. The
humidity or temperature control(s) should be set initially in accordance with "Model Settings &
Adjustments," Form HCR-48 of this booklet.

Condenser heat HCR air curtain(s) are supplied with a spring return damper motor in the re-
circulatory air stream that controls the condenser heat contribution to the air stream temperature.
The damper motor springs open to allow full heat while the fast acting door is open and drives
closed after the fast acting door shuts.

With HCR air curtain cold side mounting one step of electric heat left ON or a partial open
damper to condenser coil will prevent air curtain equipment from cold soaking.
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Temperature/Velocity Control (if so equipped):

Air curtain velocity varies as warm room temperature varies. Please follow instructions on
Variable Frequency Drive Settings and Adjustment page for adjustment.

Evaluating Discharge Airstream:

For maximum efficiency and good air curtain performance, do not discharge air at a higher
velocity than necessary to maintain an intact airstream the full width of the doorway. As
discharge velocity increases, airstream turbulence and secondary induction also increase and the
result is decreased efficiency. Airstream velocity is controlled either by a damper in the
discharge duct or, if so equipped, by the potentiometer knob on the front of the fan VFD in the
control box or the (optional) temperature transmitter.

With an (optional) temperature transmitter control the velocity of the airstream will vary
dependent on the temperature of the warm-side room. Instructions to adjust the velocity of the
airstream equipped with the (optional) temperature transmitter control are included on the bottom
of the Instruction Booklet Variable Frequency Drive Settings & Adjustments” page.

The correct discharge airstream occurs when airflow observed at the intake assembly is as shown
in figure 1 (see page 3, Form 48D that follows). Incorrect discharge airstreams are shown in
figures 2 and 3 together with suggested corrective measures.

To evaluate for a proper discharge nozzle angle adjustment: fasten flagging tape (cut to the width
of the door) to the inside of the discharge nozzle at 3-4 feet off the floor, one foot down from the
ceiling panel and approximately every 2-3 feet in-between. If the flagging tape is sucked into the
intake screen on the opposite side of the door opening, the nozzle angle is set correctly.
However, if the tape is blown to one side or the other of the intake screen, adjust the angle of the
nozzle to bring the tape back in line such that it is sucked into the intake screen.

An alternative method is to introduce a 3-4 foot long strip of tissue (toilet paper) into the air-
stream at the discharge nozzle (2-3 feet off the floor and 1-2 feet down from the ceiling) and
walk across the door to the intake plenum keeping the tissue floating in the strongest part of the
airstream. If the tissue floats into the air intake and equally to each side, the nozzle angle setting
is correct. If drag differs as in Figure 2 or Figure 3, one or more of the suggested corrective
measures should be taken.

If either the flagging tape or tissue, while floating in the airstream, falls towards the floor, the air-
stream velocity needs to be increased by opening the damper quadrant located in the discharge
duct, adjusting the potentiometer dial knob on the face of the VFD or the temperature
transmitter.

Note: A negative pressure condition will have a similar effect to Figures 2 and 3 and should be
eliminated prior to airstream adjustment.
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Troubleshooting:

Haze entering the freezer or fog entering the warm-side room may be the result of:

1,

6.

The humidity or temperature controller(s) are not properly bringing on the steps of
electric heat or controlling the damper motor. Compare control settings to factory
suggested settings contained in this manual. There are instruction manuals for the
humidity or temperature control(s) in this booklet.

The electric heater has failed partially or fully. Check for the correct amp reading on
all heater legs; replace fuses, contactors and/or heater as needed.

The condenser coil may not have the proper temperature gas flowing thru it or it may
not be properly set-up to act as a condensing coil. Hot gas should always be
available,

The DOT (door open time) per hour of fast acting door may be higher than design.
Design is usually < 10% DOT.

The door pass thru time per opening may be longer than design. Usually design is <
12 seconds per pass thru from fully closed to open to fully closed again. The pass
thru time is usually adjustable in its control panel. If motion detector or floor loop
activation is used, they may have to be adjusted to reduce total DOT and/or door pass
thru time per pass thru.

Air curtain may need to be re-adjusted. Procedure is given in this manual.

Call HCR at 1-800-326-7700 and ask for Tim if further help is needed.
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MODEL CAC-EH SETTINGS AND ADJUSTMENTS
Job Name: Amazon Bethpage, NY Serial No.:  141299-101

Model No.: CAC-EH-CS-84/120-M10/38-33.0-480/3/60

AIR CURTAIN PHYSICAL DATA

Air Quantity (Design) cfm 3300

Blower Size model/make NYB/151

Motor Size hp/volts 3.0/480

Discharge Nozzle Adjustments Top Ctr. Btm.
Discharge Angle (°) 15 0 15
Dimension "X" in. 1.5 --- 1.5
Nozzle Width in. 3.0 75 3.0
Discharge Toward (Note 1) | TWS/TCS TWS --- TCS
Nozzle Velocity {Design) fpm 2200 --- 2200

Actual (Notes 2 & 4) fpm * --- *

Electric Heater kw 33.0
Total FLA (39.8) Actual amps *
FLA per Step (13.3) Actual amps *
Steps of Heat # 3
Temp Rise/Step (8.5)  Actual °F *
Total Temp. Rise (25.0) Actual °F *

Motor FLA (3.9) Actual amps *

Humidistat(s) H-1 / H-2 % 30/60

Notes:

1. "TCS" denotes discharge toward the cold side of the doorway, "TWS" toward the warm side.

2. The fan VFD(s) are used to assist in discharge velocity adjustment. Use factory suggested velocity
settings as a starting point.

3. Design conditions are -10°F,_90% RH freezer and 38°F, 90% RH outer room. Required heat
output increases substantially as relative humidity and/or {emperature rises above the design
conditions on either side of the opening,

4. Ttems marked with an ( * ) are to be recorded during start-up.
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DISCHARGE PLENUM NOZZLE
(PLAN VIEW)

ALTERNATE SLIDE DAMPER NUT LOCATIONS
\ (NOTE 3) /
. g —&

SLIDE DAMPER ADJUSTMENT - @OTE4)

STAR LOCK WASHERS e NOZZLE BLADES
NOZZLE WIDTH
DISCHARGE ANGLE € ooops = ADJUSTMENT
ADJUSTMENT e ©000

NOZZLE WIDTH AS SPECIFIED —/

| X |ea—

(NOTES 1 & 2}

PROCEDURE FOR ADJUSTMENT OF DISCHARGE NOZZLE

Notes:

1. Proper procedure is to first adjust nozzle width then discharge dimension
"X" . Dimension "X" will change as nozzle discharge angle is altered to
direct the air stream to the intake plenum as illustrated in figure 1 on the
following page.

2. Discharge nozzle angle of deflection is towards the cold side at the floor
and towards the warm side at the top unless a negative airflow is present;
in which case the entire nozzle will be deflected in one direction to
oppose this flow.

3. Adjust slide damper (behind nozzle) open or closed to obtain design
discharge velocity at top and bottom. All adjustment bolts will have to be
loosened before damper will slide for proper adjustment.

4. Nozzle may be located in center or at either edge of discharge
plenum. Nozzle shown in center of plenum.

5. Star lock washers must be used to lock adjustments in place!
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SECONDARY AIR

Y ANNNN /4
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A /L / / /@ARYNM

DISCHARGE ANGLE PER PAGE 1

FIG.1: SECONDARY AIR CORRECTLY EXITS TO
EACH SIDE OF THE PRIMARY AIR STREAM.

SECONDARY AIR

SECONDARY AIR \

FIG. 2: DISCHARGE VELOCITY AND/OR ANGLE TOO SMALL.
POSSIBLE CORRECTIVE ACTION:
1. INCREASE AIR VELOCITY WITH HAND DAMPER OR FAN VFD.
2. INCREASE DISCHARGE ANGLE.
3. REDUCE NOZZLE WIDTH.

SECONDARY AIR

200000~~~ 4

FIG. 3: DISCHARGE VELOCITY AND/OR ANGLE TOO LARGE.
POSSIBLE CORRECTIVE ACTION:
1. REDUCE VELOCITY WITH HAND DAMPER OR FAN VFD.
2. REDUCE DISCHARGE ANGLE.
3. INCREASE NOZZLE WIDTH.




INTAKE PLENUM ADJUSTMENT DETAIL

NEW DESIGN INTAKE PLENUMS HAVE NO SLIDE DAMPER ADJUSTMENT.

X X

/——— INTAKE SLIDE DAMPERS ——

@ @
h v \\/

Adjust intake slide damper as illustrated above left on all Air Curtains except Model NPAC
which should have slide damper wide-open top to bottom as illustrated above riaht.
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CAC-EH WIRING DIAGRAM NOTES

1. Circuit Breakers CB1-CB6 are sized according to NEC guidelines. The amp rating is listed
below.

2. Terminal block L1-L3 is rated 115A/600V and recommended tightening torque is 10-16.7
LB.-IN. Terminals T1-T12, S and G are 600V/65A rated with a recommended tightening
torque of 10.6-21.2 LB.-IN. Terminals 1-7 and S are 600V/25A rated with a recommended
tightening torque of 3.5-7.1 LB.-IN.

3. Shielded cable should be used between VFD and fan motor terminals T1-T3 & G with drain
wire connected to terminal S at both ends, and also between terminals 5-7 and humidity
sensor with drain connected to terminal S. (Cable supplied with sensor). Mount sensor on
warm side wall away from freezer door.

4. All field interconnect wires should be copper with 105° centigrade minimum rated insulation.

5. A 100 amp fused disconnect using appropriately sized class J,T, RK1 or RKS fuses and
branch circuit protection for unit power supply and field wiring not to exceed #2AWG to be
done by an electrician following all applicable NEC and local electrical codes. Unit FLA is
44.0 amps.

6. Roll up door interlock switch should be wired to be normally open with the door in the open
position so the switch closes when the door is closed. Unit will ramp down to factory pre-set
speed when hard door is closed.

7. Step 1 of heat will come on with fan, steps 2 & 3 will come on when humidistat set points are
not satisfied. Steps 2 and 3 will drop out when roll up door is closed.

8. Neutral of power transformer(s) is bonded to ground.

9. Any field perforations of the control panel enclosure must be occupied by fixtures designed

to maintain the NEMA rating stated on the HCR enclosure labeling,

CIRCUIT BREAKER CHART
CB1 15 amps
CB2 1.6 amps
CB3 10 amps
CB4 30 amps
CBS 30 amps
CB6 30 amps
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CAC-EH VFD SETTINGS
12/18/2017

CAC-EH Variable Frequency Drive Settings & Adjustments

BASIC PARAMETERS POWER FLEX 4 SETTINGS
P033 MOTOR FLA 3.9 AMPS
P034 MINIMUM FREQUENCY *30 HZ
P35S MAXIMUM FREQUENCY *75 HZ,
P036 START SOURCE #2 TWO WIRE
P039 ACCELERATION TIME 5 SECONDS
P040 DECELERATION TIME 50 SECONDS
A055 RELAY OUT SELECT #6 ABOVE FREQUENCY
A056 RELAY OUT LEVEL 20HZ
A092 AUTO RSTRT TRIES 4
A093 AUTO RSTRT DELAY 10
A094 START AT POWERUP 1
A095 REVERSE DISABLE 1
A096 FLYING START 1
A101 PROGRAM LLOCK 1
* These may be altered after initial setup.

NOTES: |See Instruction Manual for detailed instructions on programming of VFDs}

1. WARNING! UNIT IS PROGRAMMED (4092, A093, & A094) TO AUTO

2.

RESTART AFTER POWER FAILURE OR OTHER POWER INTERRUPTION!
Before programming of parameters can occur: Parameter A101 ‘Program Lock’
must be set to ‘0’ to unlock program lock. Reset A101 to ‘1’ after re-programming
to prevent unauthorized parameter changes, if desired.
Stop drive motor to change the following parameters: P035, P036, P041, A09%4, &
A095.
To clear a fault code press the STOP button on face of VFD and/or cycle power
using ON/OFF switch or unit disconnect. Identify fault code and correct fault
before restarting VFD.
To increase or decrease airflow use potentiometer knob on face of VFD. Verify unit is
not exceeding its” FLA rating by checking d001 parameter if P035 is changed. Do not
change P034 without verifying sufficient airflow over heater elements.
To re-program VFD(s) to original factory settings:
a. use "viewing and editing parameters” page in Instruction Manual to set:
1. A101 to "0" (this unlocks the program)
ii, P041 to "1" (this sets all parameters to factory default settings)
iii. Change basic parameters to table values for each drive, as suggested above.
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Quick Start

PowerFlex 4 Adjustable
Frequency AC Drive
FRN 4.xx

This Quick Start guide summarizes the basic steps needed to install,
start-up and program the PowerFlex 4 Adjustable Frequency AC Drive.
The information provided Does Not replace the User Manual and is
intended for qualified drive service personnel only.

For detailed PowerFlex 4 information including EMC instructions,
application considerations and related precautions refer to the
PowerFlex 4 User Manual, Publication 22A-UMO001... on the CD
supplied with the drive or at www.rockwellautomation.com/literature.

General Precautions

ATTENTION: The drive contains high voltage capacitors which take
time to discharge after removal of mains supply. Before working on
drive, ensure isolation of mains supply from line inputs [R, S, T (L1,
L2, L3)]. Wait three minutes for capacitors to discharge to safe voltage
levels. Failure to do so may result in personal injury or death.

Darkened display LEDs is not an indication that capacitors have
discharged to safe voltage levels.

ATTENTION: Equipment damage and/or personal injury may result
if parameter A092 [Auto Rstrt Tries] or A094 [Start At PowerUp] is
used in an inappropriate application. Do not use this function without
considering applicable local, national and international codes,
standards, regulations or industry guidelines.

ATTENTION: Only qualified personnel familiar with adjustable
frequency AC drives and associated machinery should plan or
implement the installation, start-up and subsequent maintenance of the
system, Failure to comply may result in personal injury and/or
equipment damage.

ATTENTION: 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. If you are not familiar with static control procedures,
reference A-B publication 8000-4.5.2, “Guarding Against Electrostatic
Damage” or any other applicable ESD protection handbook.

ATTENTION: An incorrectly applied or installed drive can result in
component damage or a reduction in product life. Wiring or application
errors, such as, undersizing the motor, incorrect or inadequate AC
supply, or excessive ambient temperatures may result in malfunction of
the system.
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Mounting Considerations

e Mount the drive upright on a flat, vertical and level surface.

Min. Panel Thickness  [Screw Size  [Screw Torque DIN Rail

T.9mm (0.0747 In)) M4 (#8-32)  |1.56-1.96 N-m (14-17 Ib.-in.)| 35 mm

e Protect the cooling fan by avoiding dust or metallic particles.
e Do not expose to a corrosive atmosphere.
o Protect from moisture and direct sunlight.

Minimum Mounting Clearances
See page 12 for mounting dimensions.

Mounting Option A
No clearance required
between drives.

Mounting Option B D

120 mm
@7in) g
==
Ambient Operating Temperatures
Ambient Temperature Enclosure Rating Minimum Mounting
Minimum  [Maximum Clearances
40°C (104°F) IP 20/Open Type Use Mounting Option A
-10°C (14°F) IP 30/NEMA 1/UL Type 1V [Use Mounting Option B
50°C (122°F) | IP 20/Open Type Use Mounting Option B

() Rating requires installation of the PowerFlex 4 IP 30/NEMA 1/UL Type 1 option ki,
General Grounding Requirements

Important: The MOV to ground jumper must be
removed if the drive is installed on an ungrounded or
resistive grounded distribution system.

Tighten screw after jumper removal.

Jumper
Location

CE Conformity

Refer to the PowerFlex 4 User Manual on the CD supplied with the drive
for details on how to comply with the Low Voltage (LV) and
Electromagnetic Compatibility (EMC) Directives.
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Spemﬂcatlons, Fuses and Clrcmt Breakers

Drive Ratings .

Catalog Output Ratings  [Inpet Ralings Branch Cireuit Protection B?s\:.?;aﬂun
Nugmber Vollage 140/ Mot oh P28 Opan
kW (HP) J_Amps Range |kVA IAmps Fuses  |Protecio s? ) [Con!ar;rors Watis
100 - 120V AC (£10%) ~ 1-Phase [nput, 0 - 230V 3-Phase Qutput
22A-VIPANT04 10.2 (0.25) [1.5 |90-126 0.75 |6.0 10 140M-C2E-C10 [100-C09 |32
22A-V2PINIOA {04 (05) [2.3 |90—12E 115 (9.0 15 140M-C2E-C16 {100-C12 |40
22A-V4PON104 {0.75(1.0) [45 |90—12E 2.25 {180 {30 140M-DBE-C20 {100-C23 |55
22AVBPONTO4 [1.1(15) 60  [90126 3.0 (240 j40 140M-DIE-C25 [100-C37 (80
200 - 230V AC (£10%) - 1-Phase"’? Inpat, 0 - 230V 3-Phase Output, NO BRAKE
22A-AIPAN103 j0.2 (0.25) [1.4 180265 [0.7 |32 6 140M-C2E-B40 [100-C09 (32
29A-A0P1N103 104 (05) [21  [180-265 [1.05 {53 |10 140M-G2E-B63 [100-G09  [40
22A-A3PBN103 j0.75{1.0) [3.6 1B80-265 (1.8 192 15 140M-C2E-C16 |100-C12 |55
22A-A6PBN103 {15(20) [6.8 1680-265 |34 (142 |25 140M-C2E-C16 |100-C16 |85
22A-ASPEN103 12,2 (3 0) ]9 6 i60-265 |48 {196 |30 140M-D8E-C25 {100-C23  [125
200 - 240V AG (£10%) — 1-PhaselVl Input, 0 - 230V 3-Phase Output
22A-ATP5N104 [0.2(0.25) 15 180265 [0.75 [5.0 10 140M-C2E-B63 {100-C09 |32
22A-A2P3N104 10.4(05) [2.3 180-265 |i.15 (6.0 10 140M-C2E-B63 |100-C09 |40
22A-A4PN104 10.75{1.0) [4.5 1B0-265 |2.25 {100 |15 140M-C2E-C16 [100-C12 |55
22A-ABPONTO4 [1.5(20) [8.0 180-265 4.0 {180 |30 140M-DSE-C20 {100-C23 |85
200 - 240V AC (+10%) - 3-Phase Input, 0 - 230V 3-Phase Quiput
22A-BIP5N104 10.2 (0.25) [1.6 180-266 075 [1.8 3 140M-C2E-B25 1100-C09 |32
22A-B2P3N104 |04 (0.5) [2.3 180-265 |1.15 |25 3 140M-C2E-B40 [100-C09 |40
22A-B4PSNTO4 10.75{1.0) [1.5 180-265 225 |52 10 140M-C2E-C10 {100-C08 |55
22A-BBPONTO4 [1.5(20) [8.0 180265 |40 195 15 140M-C2E-C16 {100-C52 85
22A-BOI2N104 [22(30) [12.0 |[180-265 [55 [155 |25 140M-C2E-C16 {t00-Ci6  [125
22A-BOI7N104 137 (5.0) [17.5  |180265 {86 {21.0 |30 140M-F8E-C25 [100-C23  [180
380 - 480V AC (x10%) ~ 3-Phase input, 0 - 460V 3-Phase Output
22A-DIPANT0A j04{05) [1.4 340-528 [1.4 {18 3 140M-C2E-B25 {100-C09 |35
22A-D2P3N104 10.75{1.0) [2.3 340-528 2.3 |32 B 140M-C2E-B40 {100-009 |50
228-D4PONI04 (1.5 (2.0 4.0 340-528 |40 |57 10 140M-G2E-BB3 {100-C09 |70
22A-D5PON104 [22(30) 66 [340528 J59 {75 |15 140M-C2E-C10 [100-C09 [160
22A-DBP7N104 [3.7(50) [B7  [340528 [8.6 |90 |15 140M-C2E-C16 [100-C16

Input/Cuiput Ratings |Approvals
Output Frequency: 0-240 Hz (Frogrammable} eciiye BYNAEEC, LV D PA2MEEG
Efficiency: 97.5% (Typical) s ﬁi“u 0 C€

Digital Control lnpuls {lnput Current = imA) [Analag Control Inputs

SAC (Saurce) Mode: SNK (Sink) Mode; 4-20mA Analog: 250 chm input impedance
i8-24V = ON 06V = ON 0-10V BC Analog: 100k ohen input impedance

B EN 50178
EMC: ENG1803-3

0-6Y = OFF Extarnal Pot: 1-10k ohms, 2 Wal minimum
Caontyol Qutput {Programmable Output, form C relay)
Resislive Aating: 3.0A at 30V DC, 125V AC and 240V AC Inductive Rating: 0.5A at 30V DC, 125V AC, and 240V AC
Recommended Fuses and Circuit Breakers
Fuse: UL Class J, CC, T or Type BSBS; 600V (550V) or equivaient. Cirouit Breakers: HVCP or Buliatin 1404) or eguivalent.
Protactive Features

Mador Prolection: 171 overload protection - 150% for 60 Secs, 200% for 3 Secs (Provides Class 10 protsction)
Cvercurrent: 200% hardware limit, 300% instantaneous fault

Cver Volage:  100-120Y AC Input — Trip occurs at 405V DG bus voilage (equivalent to 150V AC incoming line
200-240Y AC Input — Trip occurs at 405Y OC bus vollage (equivalent to 290V AC incoming ling
380-460V AC Input - Trip oceurs al B1GV DC bus vollage (equivalent lo 575V AC incoming line;

Under Voltage:  100-120V AC Inpul ~ Trip occurs at 210V BC bus vollage {equivalent lo 75V AC incoming line}
200-240Y AG Input - Trip occurs at 210V DC bus vollage (equivalent to 160V AC incoming line)
380-480Y AC Input — Trip occurs at 390V DG bus vollage (equivalent to 275V AC incoming line)

Control Ride Through: Minimum ride {hrough is 0.5 Secs - typical value & Secs

Faultless Power Ride Through: 100 milisecands

Dynamic Braking

Internal brake IGBT included with al ra¥ings except Mo Brake versions. Refer to Appendix B of the PowerFlex 4 User Manualon
CD for ordering information.

] gggﬁq%g AC - 1-rhase drives are also available wilh an integral EMC filler. Catafog sulfix changes from N103 1o N113

@ Eem& to the Bu letin 140M %u!or Pfot tors Selection Guids, publication 140M-SG001... to determine the frame and
reaking capacity required for your ap ication,
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- PowerWiring oot

Power Wire Rating

Recommended Copper Wire

Unshielded 600V, 75°C (167°F) THHN/THWN

15 Mils insulated, dry localion

Shielded 600V, 75°C or 90°C (167°F or 184°F) AHH/RHW-2

Belden 29501-29507 or equivalent

Shielded Tray rated 600V, 75°C or 90°C {167°F or 194°F} RHH/RHW-2

Shawliex 2ACD/3ACD or eguivatent

Power Terminal Block (A Frame Shown)

Terminal Description
RALT, 8.2 1-Phase Inpul
RAL1, 512, TAL3 3-Phase Inpul

Ui To Motor LHT1

= ey Switch any fwo molor leads to
v To Motor /T2 - (.r‘c-' (zé change forward direction.
WiIT3 To Motor WiT3 ==

BA+, BR- Dynamic Brake Resistor Connection [0.75 KW (1 HP) ratings and higher]
(] Safely Ground - PE

Power Terminal Block Specifications
Frame Maxkmum Wire Size () Minimum Wire Size 'V Torque
A 3.3 mm? (§2 AWG) 0.8 mm? (18 AWG)

B 5,3 mm? (10 AWG) 1.3 mm? (16 ANG)

1.7-2.2 W-mi (16-19 b.-in.)

| Maximam/minimum sizes thal the ferminal block will accept - these are not recommendations.

Input Power Conditions

Input Power Condition

Cotrective Actfon

Low Line Impedance {fess than 1% Fne reactance)

«  Instalt Line Reactor'™?

Grealer than 120 kVA supply lransformer

« orisolation Transformer

Line has power factor comrection capacilors

Line has frequent power interruplions

Line has intermiltent nolse spikes in excess of 6000V {lightning)

Phase to ground voliage exceeds 125% of normal line to line voitage

«  Remove MOV jumper to ground.

Ungrounded Distribution System

« orinstall Isofation Transformer with
grounded secondary if necessary.

@ Refer 1o Appendix B of the PowerFlex 4 User Manuad on CO for accessory erdering information.

I/O Wiring Recommendations®

Wire Type(s) Description Minimum Insufation Rating
Belden 8760/2460 0.8 MmE(18AWG), twisted pair, 100% shield with
{or equiv) draln. 300V
3 60 degrees C
Belden 8770 0.8 mm* (18AWG), 3 conductor, shiefded for remote| (140 dagraes F)
{or equiv) pol only,

& IF the wires are short and contained wilhin a cabinet which has ne sensifiva circuils, the use of shielded wire may not be

necessary, bul is always recommended,
10 Terminal Block Specifications

Maximum Wire Size ¥ Minimum Wire Size %

Torque

1.3 mm® (16 ANG) 0.13 mm? (25 AWG)

0.5-0.8 N-m (4.4-7 Ioin)

) Maximum / minimum that the terminat block will accept - these are not recommendations.

Refer to the PowerFlex 4 User Manual on CD for maximum power and

control cable length recommendations
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~Control Terminal Block - -

mimporlant: 1O Terminal 1 is
atways a coast to stop input except
when PO36 [Start Source] is set fo
“3-Wire" canlrol. In theee wire
control, /O Terminal 01 is controlled
by PO37 [Stop Mods]. All other siep

sources are controlled by P37

[Stop Mode].

Important: The drive is shipped with
a jumper installed between #0
Termirals 01 and 11. Remove this
jumper when using #O Terminal 01
a5 a stop or enable input.

@ o wire control shown. Forthree
wire contrel use a momantary input
&1 on O Terminal 02 to
command a start, Use a maintained
input oo for VO Terminal 03 to

change direction.

Relay N.C.

Stop 1
StariRun FwD 2
m Direction/Run REV
71 _Digal Common
Digital bnpul 1

P36 0 Terminal 01 Refer to the PowerFlex 4
[Siart Savrce] Stop Stop Usar Marualan CI for
Keypad Pet P03 Coast delaited KO wiring examples.
AWite Per POIT Pat FOIT
2-Wire Per PO3T GCoast
3485 Porl Por PO3T Coast

pioat Typleal
Sﬂz Wiring SNK Wiring

4 H

Pc

mustbe

110k ohm
2 Watt Min.
e
30V DG [ 125V 4G

Resistive | 204 304 (;)

Indutive | 054 | 05A 81

No. |[Signal Default Description Param

A1 |Refay NO, Fauli Normally open contact for oulput relay. AQ55

RZ  |Relay Common - Common for oulput relay.

R3  |Relay N.C. Fault Normally closed conlact for output relay. AOS5

Sink/Source DIP Switch |Soume (SRC) {Inpuls can be wired as Sink (SNK) or Source {SRC) via DIP Swilch selling.

(3] The factory installed jumper or a normally closed input (1)
01 \Slop Coasl miust be present for the drive to start. P36
2 ot Acli

i Start/Rur FWD gAche Cx 1 comes from the integral keypad by default. To P06, PUS7__

03 |Direclion/Run REY  |Not Aclive disabla reverse operation, see AQ95 [Reverse Disable]. :ggg’ PO37,

04 |Digiat Common _ :_:rg;] d;griliaalwl)llgs. Elecironicatly isclated with digital inputs

05 |Digital Input 1 Presat Freq Program with A051 [Digital Int Sel). AD51

06  |Digital Inpul 2 Preset Freq Program with AD52 [Digital In2 Sel). AD52

N Drive supplied power for digital inputs.
" 2aVDG Maximum output cumrent is 100mA.
B Drive supplied power for 0-10V exlernal polentiometer.
12 |+IVDG Maximum owtput cumment is 15mA. Po38
! (3) . For exiernal 0-t0V input supply
18010V ot Active {input impedance = 100k ohm) or potentiometar wiper. Posa
For 0-10V In or 4-20mA In. Electrenically isclated with
14 |Analog Common B analeg inpuis from digital 1O
15 [420mafD Mot Actve Eg;:ﬂ;’;:égni‘;@g‘gfh%pﬁy PO3S
} _ Terminal should be connecled fo salety grouad - PE when
16 |RS485 (DSI) Shield using the RS485 (DSI) communicalions port.

@ Only one analog frequency source may be connected at a Eme. it more than one reference is connecled at the same
time, an undetermined frequency feference will result.
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Prepare For Drive Start-Up

ATTENTION: Power must be applied to the drive to perform the
following start-up procedures. Some of the voltages present are at
incoming line potential. To avoid electric shock hazard or damage to
equipment, only qualified service personnel should perform the
following procedure. Thoroughly read and understand the procedure
before beginning. If an event does not occur while performing this
procedure, Do Not Proceed. Remove All Power including user
supplied control voltages. User supplied voltages may exist even when
main AC power is not applied to the drive. Correct the malfunction
before continuing.

Before Applying Power to the Drive
1. Confirm that all inputs are connected to the correct terminals and are
secure.

2. Verify that AC line power at the disconnect device is within the rated
value of the drive.

3. Verify that any digital control power is 24 volts.

4. Verify that the Sink (SNK)/Source (SRC) Setup DIP Switch is set to
match your control wiring scheme. See page 5 for location.

Important: The default control scheme is Source (SRC). The Stop
terminal is jumpered (I/O Terminals 01 and 11) to allow
starting from the keypad. If the control scheme is changed
to Sink (SNK), the jumper must be removed from I/O
Terminals O1 and 11 and installed between I/O Terminals
01 and 04.

5. Verify that the Stop input is present or the drive will not start.

Important: If I/O Terminal 01 is used as a stop input, the jumper
between I/O Terminals 01 and 11 must be removed.

Applying Power to the Drive
6. Apply AC power and control voltages to the drive,

7. Familiarize yourself with the integral keypad features (see next page)
before setting any Program Group parameters.

Start, Stop, Direction and Speed Control

Factory default parameter values allow the drive to be controlled from
the integral keypad. No programming is required to start, stop, change
direction and control speed directly from the integral keypad.

Important: To disable reverse operation, see A095 [Reverse Disable].

If a fault appears on power up, refer to page 11 for an explanation of the
fault code. For complete troubleshooting information, refer to the
PowerFlex 4 User Manual on the CD supplied with the drive.
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Integral Keypad o0
( e
(3] Menu | Deseription
o ’D G 3 " s | Display Group (View Only)
hev L e D’ Consists of commonly viewed drive operating
PRGOS FALT -___————_ conditions.
a0 @0 P Baste Program Group
Censists of most commenly used
@ @ programmable funclions.
@0 @0 E 0 H Advanced Program Group
‘. GConsists of remalning programmable funclions.
D
—| o) Fault Designator
F Consisls of list of codes for specific fautt
conditions. Displayed only when faull is present,

\

Mo.|LED LED State Description
@ |BunDirection | Steady Red  |Indicates drive is running and commanded motor direction.
Status Flashing Red | Drive has been commanded to change direction. Indicates
actual motor direction while decelerating to zero.
@ |Alphanumeric | Steady Red | Indicates parameter number, parameter value, or faull code.
Display Flashing Red | Single digit flashing indicates that digit cant be edited.
All digits lashing indicates a fault condition.
© |Pisplayed Units | Steady Red | Indicates the unils of the parameter value being displayed.
¢ |Program Slatus |Steady Red | Indicates parameter valug ¢an be changed.
@ |Fault Status Flashing Red | Indicales drive is fauited.
@ |Pot Status Steady Green | Indicates potentiometer on Integral Keypad is active.
@ | Start Key Status | Steady Green | Indicates Start key on Integral Keypad is active.
The Reverse key is aiso active unless disabled by A095
[Reverse Disable].
No.| Key Name Description
(5] Escape Back one step in programming menu.

Cancel a change to a parameter vatue and exit Program
Mode.

Select

Advance one step in programming menu.
Select a digit when viewing parameter valie.

Up Arrow
Down Arrow

Scroll through groups and parameters,
Increase/decrease the value of a flashing digit.

Enter

Advance one step in programming menu.
Save a change to a parameter value.

Potentiometer

Used to control speed of drive. Default is active.
Controlled by parameter P038.

Start

Used to start the drive. Default is active.
Controlled by parameter P036.

Reverse

Used to reverse direction of the drive, Default is active.
Controied by parameters PO3S and A0S,

3050030

Stop

Used to stop the drive or clear a fault.
This key is always active.
Conteolied by parameter P037.
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‘Viewing and Editing Parameters - 2
The last user-selected Display Group parameter is saved when power is removed and is
displayed by default when power is reapplied.
The following is an example of basic integral keypad and display functions. This example
provides basic navigation instructions and illustrates how to program the first Program

Group parameter.

Step

Key(s)

Example Displays

1.

When power is applied, the last user-selected
BDisplay Group parameter number is briefly
displayed with flashing characters. The display
then defaults to that parameter's current value.
(Example shows the value of d0X [Qutput
Freq] with the drive stopped.)

. Press Esc once to display the Display Group

parameter number shown on power-up. The
parameter number will flash.

. Press Esc again to enter the group menw. The

group ment letter will #lash,

. Press the Up Arrow or Down Arrow to scroll

through the group menu (d, P and A),

. Prass Enter or Sel fo enter a group. The right

digit of the last viewed parameter in that group
will flash.

. Press the Up Arrow or Down Atrow to scroll

through the parameters that are in the group.

. Press Enter or Sel to view the value of a

parameter. If you do not want to edit the value,
press Esc to return fo the parameter number.

. Press Enter or Sel to enter program moda to

edit the parameter value. The right digit will
flash and the Program LED will illuminate if the
parameter can be edited,

. Press the Up Arrow or Down Arrow to change

the parameter value. if desired, press Sel to
move from digit to digh or bit to bit. The digit or
hit that you can change will flash.

10. Press Esc to cancel a change. The digit will

stop flashing, the previous value is restored and
the Program LED will turn off,

Or

Press Enter to save a change. The digit will stop
flashing and the Program LED will turm off,

11.Press Esc o return to the parameter list.

Conlinue to press Esc to back cut of the
programming menu.
If pressing Esc does not change the display,

then d00t [Output Frequency] is displayed.
Press Enter or Sel to enter the group menu.

B (@
o @

(Do (V)
(sor (@)

SOLC))
U
=

]

L

PROGRAM FAULT

0 VOLTS
0 AMPS.
# HERTZ

J00 !

© VOLTS
o AMPS
o HERTZ

L]
PROGRAM FAULY

Jdi |

L
PROGRAM

PL3

PROGRAM  FAULT |

FAULT

c 30

PROGAAM FAULT

230

PROGRAM  FAWLT

ccl

PROGRAM FAULY

o VOLTS
o AMPS
o HEATZ

o VOLTS
o AMPS
o HERTZ

» VOLYS
& AMPS
© HEATZ

» VOLTS
© AMPS
o HERTZ

« VOLTS
0 AMPS
© HERTZ

o YOLTS
o AMPS
a HERTZ




See the PowerFlox 4 User Manual on CO for mora informaiion on parameters.
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“Display Group Parameters.. . .

No. |Parameter Mir/Max Display/Options

d00% [[Oulput Freq) 0.0/[Maximum Freq| 0.1 Hz

4002 |[Commanded Freq]  {0.0/[Maximum Freq] 0.1 Hz

d003 [[Ouiput Current] 0.00/(Drive Amps x 2} |0.0% Amps

4004 |[Qulpul Vollage] 0/Drive Rated Volts 1VAC

d005 |[DG Bus Voltaga] Based on Drive Rating  [1VDGC

do06 |[Drive Stalus] 0/1 (1 = Condilion Fue) (B3 Bit2 Bit1 B0
Deceleraling  Acceleraling  Forward Running

dDO7- [[Favit x Code] F2IFi22 F1

09

dot0 |[Process Display] 0.00/399% 0.1 -1

d012 |{Conteel Source] 0/9 Digil 1 = Speed Command igitd =
See P03B; 9 = "Jog Freq”) {See PO36; 9 = "Jog*)

d0t3 ([Contsl In Stalus] 071 (1=Input Present}  [Bit3 Bit2 Bit1 Bit0
Reserved Stop Inpul Digfun AEV  SlarYRun FWD

dot4 |[Dig In Status} 0/t (1 =Input Present}  |Bit3 Bit2 Bit1 Eit0
Reserved Reserved Digitat In2 Sel  Digital In1 Set

d015 [[Comem Status] 0/1 {1 = Condition True} |Bit3 Bit2 - Bit1 j
Fault Occurred  RS485 Option  Transmilling Recaiving

4036 [[Control SW Ver] 1.00/99.99 0.01

d0i7 ([Drive Type] 100179989 1

d018 |[Elapsed Run Eme]  |0/3899 Hrs 1=10Hrs

d019 |[Testpoint Data] O/FFFF 1 Hex

d020 [[Analog In 0-10V] 0.0/100.0% 0.1%

d021 |[Analog In 4-20mA]  |0.0M000% 0.1%

d024 |[Drive Temp) 01120 degC 1degC

Smart Start-Up with Basic Program Group Parameters
() =Stop drive bekore changlag Ihls parameter,

No. [Paramater Min/Max Display/Options [Default
[Motor NP Volis] 20/Drive Fated Voits 1VAC Based on Drive Raling
Sel fo the moter nameplate rated volis.
P032 [[MolorNPHerlz]  [10/240Hz [tz 60 Hz
@ Sel 1o the moler nameplale raled frequency.
P033 {[Molor OL Curreni] !O.UI(Drive Rated Ampsx2} |0.1 Amps Based on Drive Rating
Sel to the maxiaum aliowable motor current,
7034 |[Minimum Freq} {0.0/240.0 Hz [o-1Hz 0.0 He
Sats tha fowest frequency the drive will outpul continuously.
P0O35 [{Maximum Freq}  j0/240 Hz [1Hz 60 Hz
@ Sals tha highest frequency the drive wilt output.
P035 [{Starl Source] Jofs li) = :3 ‘x'pagfm 3 = gm II:I\i'l SSensd"u 0
(©] [sets the control scheme used to start the drive, 5o “2-Wi§:§" 5 Come Pupfr?
) When active, the Revarse fey is also aclive unless disabled by A0S5 [Reverse Disable].
PO37 [{Stop Mode] [or7 10: :gam;:. gﬁ:} g = _{F:!gmp;: 0
t = "Loast = a5
e S e e (7 S iwcrt 82 B8
Terminai 03), RS4B5 port] except as noted below. {3 = DCBkAUl,CF™Y 7 = "DC BrakeAuto
Important: 1/O Terminal 01 is always a coast fo stop input except when P036 [Start Source] is set for “3-Wire® control.
When in three wire control, /O Terminal 01 is contrelled by F037 {Stop Mode).
() Stop input atso clears active faul.
P038 ([Speed Referenca] |DIS ?: :ID?VE PIoFtr" . g = gZOmlAF Inpyt" 0
Sels the scurce of the speed reference to the drive s ,0"_ 1eé\r:'alnpi?' s "G::eniﬁq ?Ler?"
Important; When A051 or A052 [Digital inx Sel] is set to oplion 2, 4, 5, 8, 13 or 14, and the digital input is active, A051
or A052 will override the speed reference commanded by this parameter. Refer to Chapter 1 of the PowerFlex 4 User
Manualon CD or details.
P039 [[Accel Time §j [0.0/600.0 Secs }0.1 Secs 10.0 Secs
Sets ihe rate of accel for alt speed increases.
PO40 |[Decel Time 1] [0.3/600.0 Secs [0.1 Secs 100 Secs
Sets the rate of decel for all speed decreases,
PO41 |[Reset To Defaits] |0!1 0 = "Idfa Slate" 0
[©) |Resets al parameter values to factory defaults. |1 = "Resel Defaulls®
P043 |[Motor OL Ret] [ors 0 = “Disabled® 1 = “Enabled” 0
Enables/disables the Motor Overload Retention funclion.
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See the PowerFlex 4 User Manual on CO for more informalion on parameters.

--Advanced Group Parameters -

No. |Parameter MinfMax Display/Options Default
A051 |[Digital In1 Se] 0/26 0 = “Not Used” 8 = “RampSiop CF" 4
YO Terminal 05 1="Acc2 & Do 2° 9 = *CoaslSlop,CF"
A052 |[Digilal In2 Sei] 2= Jog' 10 ="DCInjStop,CF*
@ 1O Terminal 06 3= "Aux Faul® 11 ="Jog Forward’
4 = “Presel Freq” 12 ="Jog Reversa”
5= Local” 13 ="10V In Ci1*
6 =“Comm Port" 14 ="20mA In Cit
7 =“Clear Fauli" 26 ="Anfg invert”
AD5S [{Relay Out Sel] 0/21 0 = “Ready/Fault" 6 = “Above Freq” 0
1="At Frequency" 7 = “Above Cur”
2 = “MotorRunning” 8 = “Above DCVoI
3 = “Reverse” 9 = “Refries Exst’
4 = “Motor Overld” 10="Above Anig V"
5 = “Ramp Reg" 20 = “ParamCorrol®
21 ="NonReg Fauly”
A056 |[Refay Oul tevel) 0.0/9539 0.1 0.0
ADB7 |[Actet Time 2) 0.0/600.0 Secs 0.1 Secs 20.0 Secs
AOGE [[Dacel Time 2} 0.1/600.0 Secs 0.1 Secs 20.0 Secs
AQGY |[Internal Freq) 0.0/240.0 Hz 0.1 Hz 60.0 Hz
AO70 [[Preset Freq OFF  [0.0/240.0 Hz 0.1 Hz 0.0 Rz
AOT1 ([Presel Freq 1) 5.0 Hz
AG72 |iPresel Freq 2 10.0Hz
AOT3 {[Preset Freq 3] 20.0 Hz
U To activate [Presel Freq 0] set PO38 [Speed Relerence] to aption 4.
mp‘ﬁ,%‘#:,:zﬁ g'“ 1 hp'&%"’;&g&gﬁé’)m 2 Frequency Source Avcel{ Decel Paianseler Used 12
[] [1] [Presat Freq 0] JAccel Time 1]/ {Decel Time {
1 0 [Presat Freq 1} Hhceel Tine 1] £ [Decel Time
0 1 |Presal Freq 2] {Acced Time 2]/ [Decol Time 2]
i i [Presal Freq 3] [Accel Tima 2] / [Decel Tine 2]
@ When a Digital Input Is set ko “Acvel 2 & Decel 2°, and the Inpul Is active, that input overrides the sallings in this tabls,
AO78 {[Jog Frequency] 0.0IMaximum Freq]  [0.1Hz 100 Hz
AQ79 |[Jog Accel/Decsl] 0.1/600.0 Sacs 0.1 Secs 10.0 Secs
A0BO [{DC Brake Time 0.0/90.0 Secs 0.1 Secs 0.0 Secs
AD81 [[DC Brake Level 0.0/(Drive Amps x 1.8) |0.1 Amps Amps x (.05
ADB2 ([DB Resistor Sel] 0/99 0 = Disabled 2 = NoProteglion 0
@ 1= Normal RA Res 3-99 =% of Duly Cycla
A0B3 |IS Curve %] 0/100% 1% 0% {Disabled)
A084 J[Start Boost] 114 Setiings in % of base voltage, 8
i 7 {5 HP Drives)
1=2*30.0,VT"  5="0.0,no[R"  10="10.0, CT
2="35.0,VT"  B="0.0" i1="125, CT
3="40.0.VT"  7="25CT" 12="15.0, CT
4="46.0,VT"  §="50,CT" 13=17.5, CT"|
9="75CT 14 =200, CT
ADBB |[Maximum Vollage]  {20/Rated Vol $VAC Aated Yolis
AQBY |[Current Limif] 0.1/Drive Amps x 1.8) [0.1 Amps Amps x 1.5
A030 |itotor OL Belect] |02 = "Ne Derals” 1 ="Min Derale” 0
2 =“Max Derale”
A031 J[PWM Frequency]  [2.016.0%Hz 0.1 kHz 4.0 kHz
A092 {{Auto Rsirl Trigs] 0/9 1 0
A093 {[Aulo Rslri Delay)  [0.0/300.0 Secs 0.1 Secs 1.0 Secs
AD94 [[Start Al Powerlp]  |0A 0= “Digabled” 1 = “Enabled” 0
(o))
ADS5 |[Reverse Disable}  |Of1 0 = “Aev Enabled” 1 ="Rev Disabled” 4
[e]]
AQ96 |[Flying Start En) (il 0 = "Disabled” 1 = “Enabled® 0
ADS7 [{Compensation] 0/3 0 = “Disabled” 2 ="Mechanical® 1
1 = “Electical” 3 ="Boll’
ACY8 {[SW Current Trip]  |0.04Drive Amps x 2) 0.1 Amps 0.0 (Disabled)
AGI9 {[Process Faclor] 0.1/999.9 0.1 36.0
ADD |{Fault Clear] [ 0= "Readyfldle” 1 =*Hesat Fault® 0
[0] 2 = "Clear Buffer®
A101 |[Program Lock] 01 0 = “Unfocked” 1 = "Locked" 0
A102 |iTestpeint Sal) G/FFFF 1 Hex 400




See the PowerFlex 4 User Manuat on CO for more informalion on parameters,
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No. |Parameter Min/Max [DisplayiOptions Detault
A103 [[Comm Dala Rate/”) [0/5 0="1200 3="9800" 3
1="2400° 4=19.2K"
2 ="4800° 5="38.4K"
A104 |[Comm Node Addr™T [1/247 1 100
A0S [{Comm Loss Acticnj (0/3 0 = “Faul” 2 ="5hop” 0
1= “Coastio Slop” 3 = “Conlinu Last"
A106 |[Comm Loss Time]  [0,1/60.0 0.1 5.0
A107 |[Comm Formatf®™  [o/5 0="RIU§-NF" 3="RIUG-NZ 0
1="RTU 8-E-1" 4 =“RTU 8-E-2*
2="RTU8-Q-1 5="RTU 8-0-2"
A0 [[Anlgir0-10¥ Lo]  [0.0/100.0% 0.1% 0.0%
AT11 {[Anlg In 0-10V Hi) |u.u.'1oo.u% 0.1% 100.0%
A112 f[Ankg Tnd-20mA Lo} ‘(}.(}1100.0% 0.1% .0%
(O]
A113 [[Anig Ind-20mA Hi| 10‘01100.0% 0.1% 100.0%
A114 [[SligHerlz @ FLA] 10,6710 Hz [61Hz 20 Bz
A115 |[Process Time Lo] ;0.00,’99.99 |D.l}1 0.00
A116 |[Process Time Hi}  [0.00/99.99 o0t [0.ce

1} Power to drive must be eycled before any changas wil affect drive operation.

FaultCodes: - '

To clear a faull, press the Stop key, cycle power or set At00 [Fault Clear]to 1 or 2,

No. |Fauit [Description

F2  |Auiliary tnput!l Check remole wiring.

F3  |Power Loss Monitar the incoming AC fine for low voltage or line powar interruplion,

F4  |UnderVolage™ WMonitor the ingoming AC fine for low voltage or line pawer intarruplion.

F5  [overvollage™ Monitor the AG line for high line voliage or transient condilions. Bus overvollage can also be
caused by moter regeneralion. Extend the dacel time or install dynamic brake option.

F6  |Motor Stalled®™ Increase {Accel Time x| or reduce load so drive oulpui curreni does not exceed The currend set
by parameter A0B9 [Current Limit).

F7 [Motor Overload™  [An excessive motor load exists. Reduce load so drive oulpul curren does not exceed the
current set by parameter P033 [Motor OL Currentt,

F8  [Heatsink OuFmp™  [Gheck for blocked or dirly heat sink fins, Veriy hat ambient lemperalure has nol exceeded 40°G
(éi?(])é;l?!brleNEMA UL Type 1 instatations or 50°C {122°F} for Open type installations.

ek fan.

F12  [HW OverCurrer™  [Check programming. Check for excess load, Improper DC boost setting, DG brake volts sel too
high o olher causes of excess current.

F13  |Ground Faull Check the motor and external wiring to the drive output terminals for a grounded condition.

F33  [AutoAstrt Tries Comect the cause of the fault and manually clear.

F38 |Phase U to Gnd Check the wiring belween the drive and motor, Check motor for grounded phase.

F39  |Phase V to Gnd Replace drive if faull cannot be cleared,

F4l  [Phase W to Gnd

F41  [Phase UV Short Chack the motor and drive outpul terminal wiking for a shoried condition.

Fa2  |Phase Uw Short _|Replace drive if fault cannot be cleared.,

F43 |Phase VW Short

F48  |Params Defaulied  [The drive was commandsd to write default values to EEPROM. Clear the fault or cycls power to
Ihe drive. Program the drive parameters as needed,

F63 |SW OverCurrent!!!  |Chack foad requirements and AD98 [SW Cumrent Trip! setting.

F6d4  |Drive Overicad Reduce load or exterd Accel Time.

F70  |Power Unit Cycle power, Replace drive if faull cannot be cleared.

F71  [MNetloss The communicalion network has faulled,

F81 |Comm Loss If adaptar was not infentionally disconnected, check wiring o the port. Replace wiring, port
expander, adaplers or complete drive as required. Check connection. An adapter was
Intentionally disconneclad. Turn off using A105 [Comm Loss Action].

F100 |Parameter Checksum |Restore factory defaulls.

F122 |0 Board Fall Cycle power, Replace drive if faull cannot be cleared.

U]

Aulo-ResetiRun type fault. Configura with parameters AGS2 and A0D3.
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- Drive Dimensions
PowerFlex 4 Panel Mount Drives — Ratings are in kW and (HP}

[
5 |120V AC - 1-Phase | ZA0Y AC~1-Phase | 340y pc _ 1.phase | 240v AC - 3-Phase 180V AC - 3-Phase
[re
A 102 (0.25) 0.2{0.25) 021025 0.2 (025 0.37 (0.5
0.37(0.5} .37 (0.5 0.37 0.5 0.37 (0.5 0.75 (1.0
6.75 (1.0 075 {1.0 0.75(1.0 1.5 (2.0}
1.5(2.0)
B [0.75(1.0) 1.5}2.0 1520 22 (30 22(3.0)
11(15) 2.2 (30 3.7 (5.0 3.7 (5.0)
PowerFlex 4 Panel Mount Drives - Dimensions are in milimeters and {inches),
Weights are in kifograms and (pounds}.
A I
[ D | U'k
P il
OO0
a o9
©°°0 iy,
3 EE J g
=N
L o 4| [T
!l 5.5 (0.22)
o [13] Shipping
Frame |A gt ¢ D E F G Welflm
A 80(3.15) | 185(7.08) |136(5.36) |67(264] |152(598) |59.3(2.39) |140 G.51) |14(3.1)
B 100{3.94) |213{8.38) |136(5.35) |87(3.43) 180 (7.09) |874(344) [168(6.61) [2.2(4.9)
(t) Flange Mouni drives are also available, Refer t the PowerFlex 4 User Manuaf on CD for information.
{2)  Overall heigh of drive with IP 30/NEMA 1/UL Type 1 oplion kit instaled.
{3)  Overall height of standard IP 20/Open Type drive.
IP 30/NEMA 1/UL Type 1 Option Kit - Dimensions are in millimeters and (inches)
¢ 79.1
o 1(".*1.11)
. 59.2 .
40 0(2'33)_b 40 6(2'52)—*
20,7 11.5'7}“" Qj(gza.% 25,6 (50 0(%28'%)
{081) o[t '
@) O
O Q' 109.3 O O 1099
(4.30) (4.33)
el | 858 7S eroh| 14
YIS |2 a5 A5 293
N2 L)\
IiDt:SGEI HQOHQOII
R A b d
Frame A - 22-JBAA Frame B - 22-JBAB
U5, Allan-Bradley Drives Technicai Support Roclowell
Tel: {1) 262.512.8178, Fax: (1} 262.512,2222, Emall: suppont@dsives.ra.rockwell.com, Onfing: wav.ab.comisupp i Automation

Publication 22A-Q8001E-EN-P - Oclober 2005
Supersedes Seplember 2003 Copyright © 2005 Rockwelt Aulomalion, Inc. All rights reserved. Printed in Taiwan.




System 450™ Series Control Modules with Relay Outputs

Installation Instructions
C450CBN-4 Part No. 24-7664-3205, Rev. A
C450CCN-4 Issued May 2017

Refer to the QuickLIT website for the most up-to-date version of this document.

Application

IMPORTANT: Use this System 450™ Series Control Module with Relay Outputs only as an operating control.
Where failure or malfunction of the System 450™ could lead to personal injury or property damage to the
controlled equipment or other property, additional precautions must be designed into the control system.
Incorporate and maintain other devices, such as supervisory or alarm systems or safety or limit controls,
intended to warn of or protect against failure or malfunction of the System 450™,

IMPORTANT : Utiliser ce System 450™ Series Control Module with Relay Outputs uniquement en tant que
dispositif de contréle de fonctionnement. Lorsqu'une défaillance ou un dysfonctionnement du System 450™
risque de provoquer des blessures ou d'endommager |'équipement contrélé ou un autre équipement, la
conception du systéme de contréle doit intégrer des dispositifs de protection supplémentaires. Veiller dans ce
cas a intégrer de fagon permanente d'autres dispositifs, tels que des systémes de supervision ou d'alarme, ou
des dispositifs de sécurité ou de limitation, ayant une fonction d'avertissement ou de protection en cas de
défaillance ou de dysfonctionnement du System 450™,

System 450™ is a family of modular, digital electronic controls that is easily assembled and set up to provide
reliable temperature, pressure, and humidity control for a wide variety of HYACR and commercial and industrial
process applications.

The System 450 control modules allow you to configure custom application-specific control systems with up to
three input sensors and ten (relay, analog, or both) outputs, including control systems that can monitor and control
temperature, pressure, and humidity applications simultaneously.

You can easily install and quickly configure a stand-alone System 450 control module and sensor in the field as a
replacement control for almost any temperature, pressure, and humidity control.

C450CBN-4 and C450CCN-4 models are relay output control modules with LCD and four-button touchpad user
interface (UI) that allows you to set up a System 450 control system. C450CBN-4 models provide one relay output,
and C450CCN-4 models provide two relay outputs.

Refer to the System 450™ Series Modular Control Systems with Standard Control Modules Technical Bulletin
(LIT-12011459) for more detailed information on designing, installing, setting up, and troubleshooting System 450
Series control systems. The System 450 technical bulletin can be accessed and downloaded on the Johnson
Controls® QuickLIT Product Literature website.

System 450™ Series Control Modules with Relay Outputs Installation

Instructions
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Installation
Figure 1: System 450 Module Dimensions, mm (in.)
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Location Considerations
Observe the following System 450 location guidelines:

+  Ensure that the mounting surface can support the module assembly, mounting hardware, and any
{user-supplied) pane! or enclosure.

+  Mount the modules upright and plugged together in a horizontal row where possible (Figure 3). DIN rail
mounting is highly recommended.

+  Mount moduies on flat, even surfaces.
+  Allow sufficient space for wires and connections.

+ Mount the modules in locations free of corrosive vapors and observe the ambient operating conditions listed in
the Tachnical Specifications on page 28.

* Do not mount the modules on surfaces that are prone to vibration or in locations where radio frequency or
electromagnetic emissions may cause interference.

+ Do notinstall the modules in airtight enclosures.

+ Do notinstall heat-generating devices in an enclosure with the modules that may cause the temperature to
exceed the ambient operating limit.

Mounting

Mount System 450 modules on 35 mm DIN rail (recommended) or directly onto an even wall surface. To mount
moduies on DIN rail:

1. Provide a section of 35 mm DIN rail that is longer than the module assembiy width, and mount the DIN rail
horizontally in a suitable location using appropriate mounting hardware or fasteners.

2. Clip the control module on the rail, position the upper DIN rail clips on the top rail, and gently snap the iower
clips onto the rail.

System 450™ Series Control Moduies with Relay Outputs Installation Instructions
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3. Clip the remaining power and expansion modules to the right of the control module on to the DIN rail and plug
the 6-pin module connectors together (Figure 3).

Notes:
¢ DIN rail end clamps can be used to prevent the module assembly from sliding off the DIN rail.

+ If your System 450 control system uses a power module, the power module must be plugged into the right-
hand side of the control module.

To direct-mount modules to wall surfaces:

1. Plug the modules together, remove the module covers, place the assembly against wall surface horizontally in
a suitable location, and mark the mount hole locations on the surface (Figure 1).

2. Install appropriate screw fasteners, leaving screw heads approximately one to two turns away from flush to the
surface.

3. Place the assembly over screw heads on the mounting slots, and carefully tighten the mounting screws.

Note: If you mount the modules on an uneven surface, do not damage the housings when tightening
mounting screws. Use shims or washers to mount the module assembly evenly on the surface.

Refer to the control sensor installation instructions for information on locating and mounting control sensors.
Wiring

See Figure 2 and Table 1 for electrical termination locations and wiring information. See Technical Specifications
on page 28 for electrical ratings.

& WARNING

Risk of Electric Shock.

Disconnect or isolate all power supplies before making electrical connections. More than one disconnection or
isolation may be required to completely de-energize equipment. Contact with components carrying hazardous
voltage can cause electric shock and may result in severe personal injury or death.

&\ rovERTISSEMENT

Risque de décharge électrique.

Débrancher ou isoler toute alimentation avant de réaliser un branchement électrique. Plusieurs isolations et
débranchements sont peut-&tre nécessaires pour -couper entieérement I'alimentation de I'équipement. Tout contact
avec des composants conducteurs de tensions dangereuses risque d'entrainer une décharge électrique et de
provoquer des blessures graves, voire mortelles.

IMPORTANT: Use copper conductors only. Make all wiring connections in accordance with local, national, and
regional regulations.

IMPORTANT: Do not exceed the System 450 module electrical ratings. Exceeding module electrical ratings
can result in permanent damage to the modules and void any warranty.

IMPORTANT: Run all low-voltage wiring and cables separate from all high-voltage wiring. Shielded cable is
strongly recommended for input (sensor) and analog output cables that are exposed to high electromagnetic or
radio frequency noise.

IMPORTANT: Electrostatic discharge can damage System 450 modules. Use proper Electrostatic Discharge
(ESD) precautions during installation and servicing to avoid damaging System 450 modules.

System 450™ Series Control Modules with Relay Outputs Installation Instructions
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IMPORTANT: Do not apply power to a C450Y Power Module or the 24 VAC/N/DC power source for the System
450 modules before finishing wiring and checking all wiring connections. Short circuits or improperly connected
wires can result in damage to the modules and void any warranty.

IMPORTANT: A System 450 control module and module assembly can be connected to an internal power
source (a System 450 power module) or an external power source (24 VAC/VDC power connected to the 24 V
and COM terminals on the control modute), but must not be connected fo both power sources simultaneously.
Connecting a control module to both internal and external power sources can damage the modules and void any
warranty.

IMPORTANT: \When connecting System 450 compatibie sensors with shielded cable to a System 450 control
module, connect the cable shield drain lead to one of the C (common) terminals on the input sensor terminal
block. Do not connect the shield at any other point along the cable. Isolate and insulate the shield drain at the
sensor end of the cable. Connecting a cable shield at more than one point can enable transient currents to flow
through the sensor cable shield, which can cause erratic control operation.

Figure 2: C450CxN-4 Wiring Terminals

Note: The relay oulput terminais connect io an internal SPDT

relay and do not supply any power to the application. Supply Power and
Control Sensor Terminals

Low Vollage (<30 V)

Internal
SPDY Relay
Normally Closed/Off 24v| Q .Sn2
Position ® c
| & [sn3
1 6-Pin clo

Module
Conneclor

Common {C) terminals
are connected
imernally,

e st

Dry-Contact, Line-Voltage
Relay Qutput Terminals
(See Technical Specifications el

for Electrical Ratings.)

Some models have
a second oulput relay
and terminal bock labeled
LNC2, LNO2, and LC2,

Fitim sty

Table 1: System 450 Relay Output Controf Module Terminal Wiring Information

Label Terminal Function Wire Sizes

24V Accepts 24 VAC/VDC supply power when a C450YNN power module is not 0.08 mm2 to 1.5 mm?
connected, and provides a power terminal for 24 V sensors. 28 AWG to 16 AWG

5V Provides 5 VDC power for active sensors.

Sn-1, Sn-2, Accepts passive or active (0—5 VDC) input signals from control sensors. The

Sn-3 control automatically selects a passive or active sensor circuit for each input based
on the sensors selected in the setup screens.

COM Provides a connection for the 24 VAC/NDC supply common input.

c Provides low-valtage circuit Common connections for passive or active sensors

{Two that are connected to the 5V, Sn1, Sn2, and Sn3 terminals.

Terminals)

LNC1, LNC2 Connects the control circuit to the Line Normally Closed (LNC) contact on the 0.08 mm2 to 2.5 mm?
single-pole, double-throw (SPDT) relay. 28 AWG to 14 AWG

ENO1, LNO2 | Connects the control circuit to the Line Normally Open (LNO) contact on the SPDT
refay.

LC1, LC2 Use to connect Line (power) to the Common terminal on the SPDT relay.

System 450™ Series Control Modules with Relay Outputs Installation Instructions
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Figure 3: System 450 Heat/Cool System with Condenser Fan Speed Control Example

C450CCN-4 CA50YNN-1 CAB0SPN-1
. Relay Relay Power Analag
A9 Temperature Sensor Output 1 Oulput 2 Module Output 3

Sn-2 Control Sensor in Ul Display

(°F Sensor Ty;)e) —
Wht-——-—r S1~"~|—L:g—|§ T1 TN
O] e ree-Stav=s L LU L
o 0-10 VDC or
P499 Pressure Transducer 4-20 mA
Sn-1 Control Sensor in Ul Display Analog Quiput
{P500 Sensor Type) 2. Z zr Signal
829 Q8%
1ol ) » Qp
ool @Rl e 588
oo ool [©ee]
ooling Equipment L. B -
Controt Circuit ). O] Llo_||_©
L2~ (24.to 240 VAC) — R == .
. L L2 Condenser Fan ?
Healing Equipment 240 VAC Spoed Conlr?)rl -
Control Circuit Supply Power P =
PPl Analog Input
L2———] (24 to 240 VAC) to Power Module Circuit
L1

Note: In 120 VAC applications, L1 wire Is connected to L2 terminat
and Common wire must be connecled to the COM terminal.

Setup and Adjustments

System 450 Component Requirements

A System 450 control system consists of one control module, one fo three control sensor inputs, and one to ten

outputs that provide On/Off control or analog control. Figure 3 shows an example System 450 module assembly

with two sensors and three outputs (iwo analog outputs and one relay output).

Setting Up a System 450 Module Assembly

1. Determine the controlled conditions, sensor types, and value ranges that are required for your application, and
select the appropriate System 450 sensor types.

2. Determine the number and type (relay or analog) of cutputs required to control your application, and select the
appropriate System 450 control module and expansion modules to provide the outputs.

3. Assemble the control and expansion modules in the proper order, starting with the control module on the left.
Notes:

+ Ifyou use a C450YNN-1 power module, it must be plugged into the control module. Plug in any expansion
modules (for your control system) to the right of the power module.

+  After you power on your module assembly, you can set up your control system in the control module Ul before
wiring the sensors or outputs to your assembiy, If the sensors are set up in the Ul but not connected, the LCD
displays an SNF Sensor Failure.

Setting Up a Control System in the User Interface

System 450 control modules have a backlit LCD and a four-button touchpad Ut (Figure 4 and Table 2} that enable
you to set up your control system. To set up a controt system in the System 450 Ul

1. Build your control system module assembly and connect if to power. See Seffing Up a System 450 Module
Assembly.
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Note: Every time a module assembly is powered ON, the control module polis all of the modules to identify
output type (relay or analog) and assigns a sequential output number (1 to 8 [0 = 10]} to each output starting
with the control module output on the left. The output numbers identify each output's setup screens in the UL
(See Figure 4 and Tabie 2.)

2. Access the System 450 setup screens in the Ul. See Accessing the System 450 Sefup Start Screens on page
9.

3. Set up the control system inputs or sensors in the Ul. See Sefting Up System 450 Sensors on page 9.
4. Set up the control system outputs in the Ul. See Setting Up System 450 Quiputs on page 15.

IMPORTANT: Do not change the module positions after a System 450 control system is set up in the Ul
System 450 control logic is set up in the Ul according to the Sensor Types, the output types, and the output
numbers. Changing modules or module positions in a module assembly that is already set up in the Ul can
change the output numbers, output types, and the setup values of the assembly outputs, which requires setting
up the outputs again.

Figure 4: System 450 Control Module Output Relay LEDs, LCD, Four-Button Touchpad User Interface

@ ©)

S sy s psds 4
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Table 2: System 450 Controf Module Cutput Analog LEDs, LCD, Four-Button Touchpad User Interface

Callout | Feature Description

1 Status or Setup Value Displays the current input status, output status, or setup parameter value for the

displayed input sensor, output, or setup parameter. Press (& or @ to select a different
parameter value when the value is flashing. (Here, 100 = 100%)

2 LED Green LEDs on Relay Control Module and Relay Expansion Modules (only) indicate
if the associated relay output is on or off.

3 Output Number Displays a numerical value that identifies the output associated with the status or
setup value shown on the screen. Qutput numbers are automatically determined by
the outputs’ physical positions (left to right) in the module assembly.

(Here, 4 = Qutput 4)

4 Control Ramp lcon Displays whether an analog output (only) is set as direct-acting or reverse-acting,
and whether the output signal strength is at minimum or maximum when the sensed
property is at Setpoint. The control ramp icon displayed is determined by the output's
SP, EP, OSP, and OEP setup values.

5 Next Button In the Main screens, press @ to scroll through the system status screens. In a setup
screen, press () to save the (flashing) setup value and go to the next setup screen.

6 Up and Down Buttons Press @ or ¥ to select a different value for any flashing value in the setup value field.

In the Main (sensor status) screens, press and hold both @ and @ for 5 seconds to
access the setup Start screens.

7 Menu Button Press @ to move through the sensor and output setup start screens. When moving

through the status or setup screens, press @ to return to the status start screen or
setup start screen.

8 Status or Setup Identifier | Displays the unit of measurement, output, sensor number, or setup parameter for the
displayed status or setup value. {Here, the setup identifier OSP represents % output
signal strength at setpoint.)

g LCD Backlit LCD screen. The LCD brightness is adjustable. During normal operation, the
LCD displays the Main screens.

Viewing the Startup, Main, and System Status Screens

Every time you connect power to a System 450 control module, the Startup screen appears for several seconds
before the Main screens appear. The Startup screen displays the current firmware version for the module. See
Table 3 and Sysfem 450 Firmware Versions for more information.

After you install, wire, power on, and set up your control system in the Ul, the Main screens appear on the LCD,
immediately after the Startup screen. During normal operation, the Main screens automaticaliy screll through the
current status of each sensor in your control system and the backlight low level setting is applied. See Table 3 for
more information,

The System Status screens display the current status of each input and output in your control system. With the
Main screen displayed, press any key to exit idle mode, then press ® repeatedly to scroll through and view all of
the status screens in your control system. See Table 3 for more information about the System Status screens.

System 450 Firmware Versions

The System 450 firmware versions identify the control features that are available, Standard System 450 control
modules with Version 2.00 firmware and iater include the High Input-Signal Selection and Differential Control
features. See High Input-Signal Selection on page 13 and Differential Confrol on page 14 for more information.
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Table 3: System 450 Startup Screen, Main Screens, Status Screens, and Setup Start Screens Information
and Procedures

LCD Screen | Name, Description/Function, User Action, and Example
Startup Screen: When you power on a System 450 control module, the LCD displays the control module’s
4_ 00 current firmware version for approximately five seconds before it disptays the Main (Input Status} screen.
XXX The screen example shows System 450 firmware version number 4.00 on the top of the screen. The
2 ) | number on the bottom of the screen (indicated in this example with xxxx) identifies the Johnson Controls

firmware.

70
0F2

74
c)F:2

b by

-4
dIFT

QPEn

bin®

Main (Input Status) Screens: During normal operation, the Main screens automaticaliy scroll through the
current status of each input sensor in your control system and display the sensor number, the unit of
measurement, and the sensed condition value.

Note: Main screens are view-only; selections are not made in Main screens. The Main screens are the
System 450 default screens. After 2 minutes of inactivily in any screen, the Ul returns to the Main screens.

While the Main screens are scrolling, you can press B repeatedly to scroll through and view the
System Status screens for all inputs and outputs in your control system.

While the Main Screens are scrolling, you can press and hold @ and @ for 5 seconds to access
your control system’s Setup Start screens.

The top two screen examples show Sensor 1 sensing 70°F and Sensor 2 sensing 74°F. The third screen
example shows a Temperature Differential Sensor that is sensing a -4 degree differential. The bottom
screen shows Sensor 3 set up as a Binary Input and the input is open.

On

OouT'

61

OUT 12

System Status Screens: The System Status screens display the current status of all inputs and outputs in
your control system. System Status screens are view-only. Relay output status screens display output
number and relay status (On/Off). Analog output status screens display output number, signal strength, and
conirol ramp icon.

Press () repeatedly to scroll and view the System Status screens for the inputs and outputs in your
control system. When you stop pressing B, the displayed Status screen refreshes its value and
remains displayed for 2 minutes before returning to the Main Screens.

The screen examples show that the Output 1 refay is On and the signal strength of Output 3 is 61% of the
total signal strength. The control ramp icon in the bottom screen example indicates that the Analog Output
is set up with SP<EP and OSP<CEP. See Sefting Up an Analog QOufpyt for information about ramp icons.

Setup Start Screens: Setup Starl screens are view-only screens, from which you can access the setup
screens for the sensors, the displayed output, or the backlight brightness. The Sensor Setup Start screen is
the first screen displayed when you access the System 450 setup screens.

Note: The numerical order and type of Output Setup Start screens are determined by the modules that are
selected for your System 450 control system and their physical order in the control system madule
assembly. See Sefting {p a Control System in the User Interface on page 5 for more information.

From the Sensor Setup Start screen, press @ repeatedly to scroli through the Output Setup Start
screens for all of the outputs in your control system. When a Setup Start screen is displayed,
press [B) to go to the setup screens for the sensors or the output displayed in the screen.

Note: [nany Setup Start screen, you can return to the Main screens by pressing both @ and @
simultaneously. Also, the Ul returns to the Main screen after 2 minutes of inactivity in any screen.

The screen examples show the Sensor, Relay Output 1, Analog Output 3, and LCD Backlight
Brightness Setup Start screens.
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Accessing the System 450 Setup Start Screens

Access the System 450 Setup Start screens from the Main screen. See Table 3 for more information about the
Setup Start screens.

To access the System 450 setup screens;

1. Power on the module assembly. After the Startup screen appears briefly (displaying the control module
firmware version), the Main screen appears on the LCD.

2. With the Main screen displayed, press any key to exit idie mode, then press and hold @ and @ simultaneously
for 5 seconds to access the setup screens and go to the Sensor Setup Start screen.

3. Press @ repeatedly to scroll through the Output Setup Start screens. See Figure 6.
Note: The Ul returns to the Main screens after 2 minutes of inactivity in any screen in the Ul

Setting Up System 450 Sensors

You must set up the input sensors for your control system before you can set up any ocutputs. To set up the input
Sensors, you must access the setup screens.

The Sensor Setup Start screen is the first screen displayed when you access the system setup screens.

Table 4 provides information about System 450 sensors, Sensor Types, parameter values, and specified sensor or
transducer product code numbers. Table 5 provides sensor setup information, procedures, and example screens.
Figure 6 on page 26 provides a System 450 Ul setup example,

Table 4: System 450 Sensor Types, Setup Values, and Sensor or Transducer Product Codes (Part 1 of 2)

Sensor | Unit of Measurement | Effective | Range of | Resolution | Minimum Sensor Product
Type Code Sensing | Usable Increment | Proportional | Type Number?
(Condition/Units) Range Values' Value or Control
Band
°F °F (Temperature/degrees) | -46 to 255 | -40 to 250 1 1 AQGX-xxx
°Cc °C (Temperature/degrees) | -43to 124 | -40to 121 0.5 0.5 ABOX-xxx
rH % (Humidity/%RH}) 1to 100 10to 95 1 2 HE-67 Sx-xxxxx

HE-B7NX-xxxxx
HE-68Nx-ONOOWS

P 0.25 INWC (Pressurefin. W.C.) | -0.250 o -0.225 to 0.005 0.01 DPT2650-R25B-AB
0.250 0.250
P05 INWC (Pressurefin. W.C.) { 0toc 0.5 0.0251t0 0.5 | 0.005 0.01 DPT2650-0R5D-AB
P25 INWC (Pressurefin. W.C.) | 0to2.5 0.1t0 2.5 0.02 0.1 DPT2650-2R5D-AB
P5 INWC (Pressurefin. W.C.) | 0to 5.0 0.25t05.0 | 0.05 0.25 DPT2650-005D-AB
P8 bAR (Pressure/bar) -1t08 -1to8 0.05 0.1 P499RCP-401C
PS9BRCPSN401C
P10 INWC {Pressurefin. W.C.) | O0to 10 0.5t0 10 0.05 0.2 DPT2650-10D-AB
P15 bAR (Pressure/bar) -1t0 15 -1to 15 0.1 0.2 P499RCP-402C
PS98RCPSN402C
P 30 bAR (Pressure/bar) Oto 30 Cio 30 0.1 0.4 P499RCP-404C
PEO8RCPSN404C
P 50 bAR (Pressure/bar) 0to 50 0to 50 0.2 0.4 P499RCP-405C
PS98BRCPSN405C
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Table 4: System 450 Sensor Types, Setup Values, and Sensor or Transducer Product Codes (Part 2 of 2}

Sensor
Type

Unit of Measurement
Code
(Condition/Units)

Effective
Sensing
Range

Range of
Usable

Vaiues!

Resolution
Increment
Value

Minimum
Proportionai
or Control
Band

Sensor Product
Type Number?

P 100

PSI (Pressure/psi)

0to 100

010100

0.5

1

P499RAP-101C
PA99RAP-101K
P499RCP-101C
P499RCP-101K
P598RAPSN101C
P598RAPSN101K
P598RCPSN101C
P598RCPSN101K

P 1163

InHg/PSI (Pressure in.Hg/
psi)

-10to 100

-10to 100

0.5

P499RAPS-100C
P499RAPS-100K
P4S9RCPS-100C
P499RCPS-100K
P598RAPSN100C
P598RAPSN100K
P5YBRCPSN100C
P598RCPSN100K

P 200

PSI (Pressure/psi)

0 to 200

0 to 200

P499RAP-102C
P489RAPS102C
P499RAPS102K
P498RCPS102C
P499RCPS102K
P598BRAPSN102C
P598RAPSN102K
P598RCPSN102C
P598RCPSN102K

P 500

PSI (Pressure/psi)

0 to 500

90 to 500

P498RAP-105C
P4SSRAP-105K
P499RCP-105C
P499RCP-105K
P598RAPSN105C
P598RAPSN105K
P598RCPSN105C
P598RCPSN105K

P 750

PS1 (Pressure/psi)

Oto 750

150 to 750

P499RAP-107C
P499RAP-107K
P499RCP-107C
P499RCP-107K
P598RAPSN107C
P598RAPSN107K
P598RCPSN107C
P598RCPSN107K

HiI°F

°F {Temperature/degrees)

-50 to 360

-40 to 3507

TE-631x, TE-6000-x,
TE-88NT-ONOOS

HI°C

°C (Temperature/degrees)

-45.5+%0
182

-40to 176

0.5

0.5

TE-631x-x
TE-68000-x
TE-68NT-ONOOS

bin

Open or Closed®
{Dry Contacts)

/A

N/A

N/A

N/A

N/A

1. See Differential Control on page 14 for information on setting up the System 450 Differential Control feature.
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2. Refer to the System 450 Series Modular Controls Product Bulletin (LIT-12011458), Catalog Page (LIT-1900549), or the
System 450 Series Conirols Systems Technical Bulfetin (LIT-12011459) for additional ordering information for System 450
compatible sensors and transducers.

3. See Sefting Up Quipuls That Reference a P110 Sensor on page 12 for information on setting up System 450 outputs that
reference the P110 Sensor Type.

4. Many of the temperature sensors that can be set up as HI°F or HI°C Sensor Types are not designed for use across the
entire range of usable values for HI°F and HI°C Sensor Types. Refer to the Technical Specifications for the sensor you
intend to use to determine the ambient temperature range that the sensor is specified to operate in. The TE-6000-6 Nickel
Sensor is the only sensor designed for use over the entire temperature range.

5. Selecting the bin Sensor Type for a sensor (Sn-1, Sn-2, or Sn-3) sets up the input to control relay outputs (only) based on
the state of the binary input contacts (open or closed) connected to the sensor input (Sn1, Sn2, or Sn3). See Binary lnput
Control for Relay Oufpuis on page 13 for more information. Can only be used for relay outputs.

Table 5: System 450 Sensor Setup Screen Information and Procedures (Part 1 of 2)

LCD Screen Name, Description/Function, User Action, and Example

Sensor Setup Start Screen: The Sensor Setup Start screen is the first screen that is displayed when you

access the System 450 setup screens. From the Sensor Setup Start screen, you can navigate to the

Output Setup Start screens or the Sensor Setup screens. See Figure 8.

Note: You must set up the input sensors before you can set up the control system outputs. The Sensor

Setup Start screen is view-only; selections are not made in Setup Start screens.

1. Inthe Sensor Setup Start screen, press B to go to the first Sensor Type Selection screen
{Sn-1) and begin setting up the sensors in your control system.

The screen example shows the Sensors Setup Start screen with flashing dashes.

Sensor Type Selection Screens: The Sensor Type that you selfect for an input sensor automatically

determines the setup parameters and values for each output that is set up to reference that sensor. See
P500 Table 4 for information about System 450 sensorsftransducers, Sensor Types, condition type, units of
Sn—1 measurement, minimum controt band or proportional band, setup values, value ranges, and product code
numbers.
Note: For ouiputs to operate properly, the selected Sensor Type must match the sensorftransducer
OF model wired to the control module, and the sensor/transducer must be wired to the proper control module
gn-2 input terminals.
—_ 2. Inthe Sn-1 Sensor Type Selection screen, press @&l or @ to select a Sensor Type. Press @ to
save your selection and go to the Sn-2 Sensor Type Selection screen.
- 3. In the Sn-2 Sensor Type Selection screen, press (&l or @ to select a Sensor Type. Press B to
Sn-3 save your selection and go to the Sn-3 Sensor Type Selection screen.

Note: If your control system does not use three input sensors, simply press B while the two dashes are
flashing in a Sensor Type Selection screen to save no Sn-3 Sensor Type and go to the next setup screen.

4. In the Sn-3 Sensor Type Selection screen, press & or @ to select a Sensor Type. Press i to
save your selection and either:

* go to the Temperature Offset Setup screen for the first temperature sensor in your system.

« return to the Sensor Setup Start Screen, if your control system has no temperature sensors.

Note: Beginning with firmware Version 2.00, if you select the same Sensor Type for Sn-1 and Sn-2, two

additional functional sensors {Sn-d and HI-2) are available for selection when you set up the control

system outputs. If you select the same Sensor Type for Sn-1, Sn-2, and Sn-3, then functional sensor HI-3

is also available for selection when you set up outputs. See High Input-Signal Seleciion on page 13 and

Differential Control on page 14 for more information.

The screen examples show Sn-1 with the P500 Sensor Type selected, 8n-2 with the °F Sensor Type

selected, and Sn-3 with the no Sensor Type selected.
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Table 5: System 450 Sensor Setup Screen Information and Procedures {(Part 2 of 2)

LCD Screen Name, Description/Function, User Action, and Example

Temperature Offset Selection Screens: Select a temperature offset for the temperature inputs (only) in

3 your confrol system.
— Sensor Type °F enables an offset of +/- 5°F in 1 degree increments.
OFFS&? Sensor Type °C enables an offset of +/- 2.5°C in 0.5 degree increments.

Note: The temperature offset changes the displayed temperature value by the selected offset value.

5. Press [&) or @ to select a temperature offset value. Press B to save your selection and either:

* go to the next Temperature Offset Selection screen (if there are additional temperature
sensors in your control system) and repeat this step for each temperature sensor.

* return to the Sensor Setup Start screen.

The screen example shows an OFFS value of -3 {°F) for Sensor 2, Therefore a sensed temperature value
of 75 (°F) at Sensor 2 is displayed as 72 (°F).

Sensor Setup Start Screen: When you have finished setting up all of the sensors for your control
system, the display returns to the Sensor Setup Start screen.

Note: You can edit the sensor setup values at any time, if required. However, changing the Sensor Type
SENS for a sensor that is referenced by an output requires setting up the output again to the new Sensor Type
values.

After the sensors are set up for your control system, you can:

+  press @ to scroll through the Qutput Setup Start screens and begin setting up your system
outputs.

+ press @ and @ simultaneously to return to the Main screens.

The screen example shows Sensors Setup Start screen with flashing dashes.

Setting Up Outputs That Reference a P110 Sensor
The P110 Sensor Type can monitor negative pressure down to 20 InHg (-10 psi). When referencing a P110 sensor,
System 450 displays negative pressure values in InHg on the Main and System Status screens.

But when you set up an output that references a P110 sensor and the setup value is a negative pressure value, you
must select a pressure value in negative psi.

Use Table 6 to determine the negative psi setup value that corresponds to your InHg target value. For example, if
you want a relay output to go off when the sensed pressure reaches 7 InHg, you select the value -3.5 (psi) in the
output's Relay OFF Selection screen.,

Table 6: InHg Target Values/PSI Setup Values

InHy psi Setup | InHyg psi Setup
Value Value Valite Value
1 -3.5 Kk -5.5

2 -1.0 12 -8.0

3 -1.5 13 -6.5

4 2.0 14 -7.0

5 2.5 15 -7.5

6 -3.0 l 16 -8.0

7 -3.5 17 -85

8 -4.0 18 -9.0

9 -4.5 19 -9.5
10 -5.0 20 -10.0

Note: When an output references the P110 Sensor Type and the output is set up for Differential Control {Sn-1 and
Sn-2 are P110 Sensor Type), the negative pressure values displayed in the differential pressure System Status
screen (dIFP) are displayed as negative psi values, not InHg values. See Differential Controf on page 14 for more
information.
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Binary Input Control for Relay Qutputs

You can connect a binary input (dry contacts) to any of the three System 450 control module inputs (Sn1, Sn2, or
Sn3) and control the output relays in your control system based on the hinary inpuf's state (open or closed).

An input (Sn-1, Sn-2, or Sn-3) that is set up as a binary input can only be referenced by a relay output. Inputs set
up as binary inputs are not available for selection on analog outputs.

When a relay output references a sensor that is set up as a binary input, the On and OFF parameter screens are
not available as you set up the output. The relay output's On/Off state is controlied by the binary input's Closed/
Open state, respectively, and any of the timer parameters (ONT, OFFT, ONd, or OFFd) that you set up for the relay
output. Refer to the Binary input Control for Relay Qutputs section of the System 450™ Series Modufar Control
Systemns with Standard Control Modules Technical Bulletin (LIT-12011459) for more information.

High Input-Signal Selection

The High Input-Signal Selection feature enables a System 450 control system to monitor a condition (femperature,
pressure, or humidity) with two or three sensors (of the same type) and control relay, analog, or both outputs based
on the highest condition value sensed by the two or three referenced sensors.

In two sensor applications (HI-2), Sn-1 and Sn-2 must be the same Sensor Type. In three sensor applications
(H!-3), Sn-1, Sn-2, and Sn-3 must be the same Sensor Type.

A System 450 control system that uses High Input-Signal Selection can monitor the outlet pressures of two
condenser coils in a muiti-circuit condensing unit using two pressure sensors of the same type—one connected to
each coil outlet.
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If the multi-circuit condensing unit has single-speed fan motors, multiple relay outputs can be set up to reference
the high input-signal and System 450 can stage the fans on and off, based on the pressure sensed at the coil with
the highest pressure.

If the multi-circuit condensing unit has variable speed fan motors, one or more analog outputs can be set up to
reference the high input-signal and control the fan motor speeds based on the pressure sensed at the coil with the
highest pressure.

Differential Control

System 450 control modules include a Differential Control feature. Differentiat control is used to monitor and
maintain a given difference in a condition (temperature, pressure, or humidity) between two sensor points within a
system, process, or space.

The Differential Control feature enables a System 450 control system to monitor the temperature, pressure, or
humidity differential between two sensors of the same type (Sn-1 and Sn-2) and control relay or analog outputs
based on the sensed differential value relative to user-selected differential values (dON, dOFF, dSP, and dEP).

When a Differential Control sensor (Sn-d) is set up, the dispiayed differential sensor value is a calculated variable
value: (Sn-d) = (Sn-1) — (Sn-2).

The Sn-d value appears in the System Status screens as either a temperature differential value (dIFT), pressure
differential value (dIFP), or humidity differential value (dIFH). The unit of measurement associated with the
displayed differential vaiue is determined by the Sn-1 and Sn-2 Sensor Type. See Table 4 on page 9 for Sensor
Types and their units of measurement.

The relay output setup values dON and dOFF are condition differential values. When a relay output is set up for
differential control, System 450 confrols the relay state (On or Off) based on the difference between Sn-1 and Sn-2
(Sn-d) relative to the user-selected differential On (dON) and differential Off (dOFF) values.

When an analog output is set up for differential control, System 450 controls the analog signal strength based on
the difference between Sn-1 and Sn-2 (Sn-d} relative to the user-selected differential setpoint (dSP) and differential
endpoint (dEP) values.

Differential Sensor Range of Usable Values

The System 450 Differential Control sensor (Sn-d) value is always equal to Sn-1 minus Sn-2. Depending on the
intended control action of the output, the differential value may be either a positive or negative value. Therefore, the
range of usable values is twice as large as a single sensor, and each Sensor Type has an equal number of positive
and negative values. See Table 7 for the range of usable values when an output references Sn-d.

Note: Binary Inputs cannot be set up as a Differential Sensor.

Table 7: Ranges of Usable Values for Sensor Types
in Differential Control Applications

Sensor | Sn-d Range [Sensor | Snd Range

Type of Usable Type of Usable
Values Values
°F -290 to 290 P 30 -30.0 o0 30.0
°C -161.0to161.0 J P50 -50.0 to 50.0
rH -9510 95 P 100 -100.0 t0 100.0
P0.25 -0.500 to 0.500 j P 110 -110.0 to 110.0
P 0.5 -0.500 t0 0.500 | P 200 -200 to 200
P25 -2.50 to 2.50 l P 500 -500 to 500
P5 -5.00 to 5.00 P 750 -750 to 750
P8 -9.00 10 9.00 HI°F -380 to 380
P10 -10.00t0 10.60 J HI*C -210.01t0 210.0
P15 -16.0 t0 16.0 - -
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Setting Up System 450 Outputs

After you build and connect power to your control system module assembly, the output numbers and output types
for your control system are automatically assigned in the UL

Note: You must set up the input sensors for your control system before you can set up the outputs. See Setfing
Up System 450 Sensors on page 9 for more information.

To set up System 450 outputs in the Ul

1.

Apply power to your module assembly. After the Startup screen appears briefly (displaying the control module
firmware version), the Main screen appears on the LCD.

In the Main screen, press any key to exit idle mode, then press and hold @ and ® simultaneously for 5
seconds to access the setup screens and to go to the Sensor Setup Start screen.

At the Sensor Setup Start screen, press @ repeatedly to scroll through and select the desired Qutput Setup
Start screen. The Output Setup Start screen indicates the output number and the output type for the selected
output.

To set up relay outputs, see Sefting Up a Relay Oufput and Table 8 for setup information and procedures.
To set up analog outputs, see Seffing Up an Analog Quipuf and Table 10 for setup information and procedures.

To set up the backlight brightness, see Seiting Up the LCD Backlight Brightness and Table 11 for setup
information and procedures.

Setting Up a Relay Output

Table 8 provides information, procedures, guidelines, and screen examples for setting up relay outputs on System
450 control modules. See Figure 6 on page 26 for example menu flow of the Relay Output 1 setup in Table 8.

Note: The differential sensor, Sn-d, is used o set up analog and relay outputs for Differential Control. See

Differential Confrol on page 14 for more information.

Table 8: System 450 Setup Screen Information and Procedures for Relay Outputs (Part 1 of 4)

LCD Screen Name, Description/Function, User Action, and Example

Relay Cutput Setup Start Screen: The output numbers and the output type (relay or analog) are
determined by the module types and configuration of your control systerm's module assembly and are
automatically assigned when you connect power to the module assembly. (See Setting Up a Controf
Sysfem in the User Interface on page 5.)

Note: You must set up the control system input sensors before you can set up the outputs.

1. In the Relay Output Setup Start screen, press ¥ to go to the oufput’s Sensor Selection screen.
The screen example shows a Relay Output Setup Start screen for Qutput 1.
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Table 8:

System 450 Setup Screen Information and Procedures for Relay Qutputs (Part 2 of 4)

LCD Screen Name, Description/Function, User Action, and Example
Sensor Selection Screen: The sensor you select here determines the output's setup parameters and
values, including condition type, unit of measurement, minimum control band, default setup values, and
T e setup value ranges for several of the remaining output setup screens. If a sensor is not selected, the
SENS' remaiqing output setup screens do not appear. If a sensor is alrgady selected for this output, the Sensor
Selection screen does not appear here and the Relay ON Sefection (ON or dON) screen appears instead.
Notes:
Sn——2 *  You must select a sensor in this Sensor Selection screen and the selected sensor must be already set
SENS' up in the System 450 UL (See Setting Up System 450 Sensors.)
et *  On System 450 control modules, the functional sensors Sn-d and Hl-2 are available, if Sn-1 and Sn-2
. are the same Sensor Type. If Sn-1, Sn-2, and Sn-3 are the same Sensor Type, the functional sensor
Hi—2 HI-3 is also available.
SENS' 2. Press [& or @ to select the sensor that this output references:
J——————— * For standard control action, select Sn-1, Sn-2, or Sn-3.
Sn....d * For standard control action with High Input-Signal Selection, select HI-2 or HI-3.
SENS' * For differential control action, select Sn-d.
e + For binary input control of Relay Outputs, select bin.
b- Then, press B to save your sensor selection and go to the Standard Relay ON Selection
N screen or the Relay dON Selection.
SENS' The top screen example shows the initial Sensor Selection screen for Relay Output 1 before a sensor is

selected. The remaining screen examples show some of the sensors that may be available for selection.
For the Qutput Relay example, Sn-2 is selected as the Sensor for Output 1 as shown in the second
screen.

78
ON!

OR

30.0
| dON!

When a relay output references Sn-1, Sn-2, Sn-3, HI-2, or HI-3, the Standard Relay ON Selection
screen appears.

Standard Relay ON Selection Screen: Select the value at which the relay turns on. Relay ON is defined
as relay LED On (lit}, relay contacts N.O. to C are closed, and N.C. to C contacts are open.

Note: The value ranges and minimum control band are determined by the Sensor Type selected for the

sensor that the output references and are enforced in the Relay ON and Relay OFF Selection screens.

3. Press @ or @ to select the value at which the output relay turns on, then press [ to save your
selection and go to Relay OFF Selection screen.

The screen example shows an ON value of 78 (°F) selected for Relay Output 1.

When a relay oulput references Sn-d, the Differential Relay dON Selection screen appears.
Differential Relay dON Selection Screen: Select the dON value at which the relay turns on. The dON
value is a differential value that represents the intended difference in the condition (temperature,
pressure, or humidity) between 8n-1 and Sn-2 (Sn-1 minus Sn-2) at which the relay is turned on.
Depending on the intended control action and the physical location of Sn-1 and Sn-2 sensors in the
condition process, dON may be a positive or negative value.

Note: The unit of measurement, resolution increment, minimum control band, and range of usable
values for dON and dOFF are determined by the Sensor Type selected for Sn-1 and Sn-2. (See Table 4
and Table 7 for more information.}

3. Press [@ or ¥ to select the differential value at which the output relay turns on. Press (& to save
your selection and go to Relay dOFF Selection Screen.

The screen example shows a dON value of 30 (psi) selected for Relay Output 1.

When a relay output references a hard-wired sensor (Sn-1, Sn-2, or Sn-3) that is set up with the
bin (binary input) Sensor Type, the ON and OFF screens are not available. If you select and save a
sensor set up as a binary input in Step 2, the ON Delay (ONd)} screen appears. Go to Step 5.
Binary Input Control: Relay outputs that reference sensors set up with the bin Sensor Type are
controlled by the binary input contacts state (open or closed). The ON and OFF values are not used to
control relay outputs that reference a binary input sensor.
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Table 8: System 450 Setup Screen Information and Procedures for Relay Outputs (Part 3 of 4)

L.CD Screen

Name, Description/Function, User Action, and Example

75
OFF'

OR

32.0
dOFF'

When a relay output references Sn-1, Sn-2, Sn-3, Hi-2, or HI-3, the Standard Relay OFF Selection
screen appears.

Standard Relay OFF Selection Screen: Select the value at which the relay turns off. Relay OFF is
defined as relay LED Off, relay contacts N.C. to C are closed, and N.O. to C contacts are open.

Note: The value ranges and minimum control band are determined by the Sensor Type selected for the

sensor that the output references and are enforced in the Relay ON and Relay OFF Selection screens,

4. Press [ or @ to select the value at which output relay turns off, then press Bl to save your
selection and go to Relay-ON Delay Time Selection screen.

The screen example shows an OFF value of 75 (°F) selected for Relay Output 1.

When a relay output references Sn-d, the Differential Relay dOFF Selection screen appears.

Differential Relay dOFF Selection Screen: Select the dOFF value at which the relay turns on. The
dOFF value is a differential value that represents the intended difference in the condition (temperature,
pressure, or humidity) between Sn-1 and Sn-2 (Sn-1 minus Sn-2) at which the relay is turned off.
Depending on the intended control action and the physical location of Sn-1 and Sn-2 sensoars in the
condition process, dOFF may be a positive or negative value. dOFF is defined as retay LED Off, relay
contacts N.C. to C are closed, and N.O. to C contacts are open.

Note: The unit of measurement, resolution increment, minimum control band, and range of usable
values for dON and dOFF are determined by the Sensor Type selected for Sn-1 and 8n-2. (See Table 4
and Table 7 for more information.)

4. Press @ or (@ to select the differential value at which output relay turns off. Press @ to save
your selection and go to the Relay-ON Delay Time Selection Screen.

The screen example shows a dOFF value of 32 (psi) selected for Relay Output 1.

When a Relay Output references a hard-wired sensor (Sn-1, Sn-2, or Sn-3) that is set up with the
bin (binary input) Sensor Type, the ON and OFF screens are not available. If you select and save a
sensor set up as a binary input in Step 2, the ON Delay (ONd) screen appears. Go to Step 5.
Binary Input Control: Relay outputs that reference a sensor set up with the bin Sensor Type are
controlled by the binary input contacts state (open or closed). The ON and OFF values are not used to
control relay outputs that reference a binary input sensor.

ONd'

Relay-On Delay Time Selection Screen: Select the value (in seconds) that you want output relay to
delay turning ON after the condition reaches and maintains the Relay-On value. The Relay-On Delay time
range is 0 tfo 300 seconds.

Note: Beginning with firmware Version 4.00, the Relay-On Delay feature can be used to delay the output
relay from going to the On state after the On value is reached at the referenced input sensor. The
condition change must reach or exceed the outpul's Relay-On value for the entire duration of the
Relay-On Delay, before the output relay goes On. This feature can be used to prevent controlled
equipment such as actuators from being exercised every time the condition momentarily spikes to the
Relay-On value, reducing wear on the controlied equipment.

5. Press @ or { to select the time value (in seconds) that the output relay delays turning on after
the process condition reaches the Relay-On value, then press [l to save your selection and go
to the Relay-On Delay Time Selection Screen.

The screen example shows an ONd value of 30 (seconds) selected for Qutput 1.

OFFd’

Relay-Off Delay Time Selection Screen: Select the value (in seconds) that you wani output relay to
delay turning Off after the condition reaches and maintains the Relay-Off value. The Relay-Off Delay time
range is 0 to 300 seconds.

Note: Beginning with firmware Version 4.00, the Relay-Off Delay feature can be used to delay the output
relay from going to the Off state after the Off value is reached at the referenced input sensor. The
condition change must reach or exceed the output's Relay-Off value for the entire duration of the
Relay-Off Delay, before the output relay goes Off. This feature is used to prevent controlled equipment
such as actuators from being exercised every time the condition momentarily spikes 1o the Relay-Off
value, reducing wear on the controlled equipment.

6. Press @ or @ to select the time value (in seconds) that the output relay delays turning off after
the process condition reaches the Relay-Off value, then press ® to save your selection and go
to the Relay-Off Delay Time Selection Screen.

The screen example shows an OFFd value of 0 {(seconds) selected for Qutput 1.
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Table 8: System 450 Setup Screen Information and Procedures for Relay Outputs (Part 4 of 4)

-
O
Qo
@O
©
g
@
@
=]

Name, Description/Function, User Action, and Example

ONT!

Minimum Relay ON Time Selection Screen: Select the minimum time that the output relay is required
to stay on after it turns on. The minimum ON Time range is 0 to 300 seconds.

7. Press [ or @ to select the minimum time that the output relay remains on after reaching the

Relay ON value, then press () to save your selection and go to the Minimum Relay OFF Time
Selection screen.

The screen example shows an ONT value of 0 (seconds) selected for Output 1.

120
OFFT'

Minimum Relay OFF Time Selection Screen: Select the minimum time that the output relay is required

to stay Off after it turns Off. Minimum OFF Time range is 0 to 300 seconds.

8. Press @ or @ {o select the minimum time that this output relay remains off afier reaching the
Relay OFF value. Press B to save your selection and go to the Sensor Failure Mode Selection
screen.

The screen example shows an OFFT value of 120 (seconds) selected for Cutput 1.

o
T
T

SNF’

Sensor Failure Mode Selection Screen: Select the output's mode of operation if a referenced sensor or
sensor wiring fails. For outputs that reference functional sensors HI-2, HI-3, or Sn-d, the failure of any of
the referenced hard-wired sensors results in a functional sensor failure condition. The output operates in
the selected Sensor Failure mode until the failure is remedied. Sensor Failure mode selections for relay
outputs include:

* ON = Output relay remains on during sensor failure.

« OFF = Qulput relay remains off during sensor failure.

9. Press @& or (# to select this output’s mode of operation if the sensor or sensor wiring fails.
Press B} to save your sensor failure mode selection and go to the Edit Sensor screen.

The screen example shows OFF selected as the Sensor Failure mode for Output 1,

w
T
N

SENS'

Edit Sensor Screen: This screen displays the sensor that this output currently references, Typically, no

action is taken in this screen. But if you need to change the sensor that this output references, you can

select a different sensor for this output in this screen.

Note: If you change the sensor that an output references to a sensor with a different Sensor Type, the

default setup values for the output change, and you must set the output up again.

10. If you do not need to change this output’'s sensor, simply press [} to save the current sensor
selection and return to the Relay Output Setup Start screen.

To change the sensor this output references, press @& or ® to select the new sensor that this
output references. Then press (B to save the new sensor selection and return to the Relay ON

Selection screen (ON or dONY). If the new sensor has a different Sensor Type from the
previously referenced sensor, repeat the output setup procedure for this output.

This relay output is now set up in the System 450 Ul
The screen example shows Sn-2 is selected Sensor for Output 1.

OUTR'

Relay Outpuf Setup Start Screen

After you have set up this relay output, you can go to another Qutput Setup Start screen, the Sensor
Setup Start screen, or return to the Main screens.,

11. Press @ to scroll through the remaining Output Setup Start screens and return to the Sensor

Setup Start screen, or press @ and (@ simultaneously to return to the System 450 Main
screens.

The screen example shows a Relay Output Setup Start screen for Output 1.

Setting Up an Analog Ouiput

Analog outputs provide an analog signal to control equipment in your application based on the input from a
standard fixed setpoint sensor (Sn-1, Sn-2, or Sn-3) or a High Input Signal Selection sensor (HI-2 or HI-3).

Note: The differential sensor, Sn-d, is used to set up analog and relay outputs for Differential Control. See
Differential Controf on page 14 for more information.

Analog outputs provide an auto-selecting analog signal that is proportional to the sensed input condition. The
System 450 analog output senses the impedance of the controlled equipment’s analog input circuit and
automatically delivers either a 0-10 VDC or 4-20 mA signal fo the controlled equipment.
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Figure & shows an example of the analog output setup values and the resulting output signal in a typical space
heating application (SP > EP and OSP < QEP).

Figure 5: Control Ramp Example for a Typical
Heating Application (SP > EP and OSP < OEP)
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The control action between the input signal and the output signal can be set up four ways, depending on the values
selected for the Setpoint (SP), End Point (EP), Percent Output Signal Strength at Setpoint (OSP), and Percent
Output Signal Strength at End Point (OEP). The LCD displays different Control Ramp icons for the four control
actions.

Tabie 9 shows the four Control Ramp icons and the associated analog output setup value relationships.
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Table 9: Analog Output Control Ramp Icons

Control Ramp

Control Action

Set the Analog Output Value

Output Maximum at SP

CEP=0%

v

SP=50°F EP=60°F

Displayed on Relationships for the Desired Control
LCD Action and Control Ramp
A SP<EP
i OEP=100%
L/ OSP < OEP
Qutput Minimum at SP
OSP=0% b
SP=50°F EP=60°F
N SP>EP
i OEP=100%
\. OSP < OEP
Output Minimum at SP
0SP=0%
EP=50°F SP=60°F
A SP>EP
/g OSP=100%
i OSP > QEP
Qutput Maxirmum at SP
OEP=0% »
EP=50°F SP=60°F
A SP<EP
i 0SP=100%
-\ QSP > OEP
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Setting Up the Integration Constant, Update Rate, and Qutput Deadband

The System 450 Integration Constant (I-C), the Update Output Signal Rate (UP-R), and the Output Signal Strength
Deadband (bNd) are powerful tools for controlling the analog outputs and your appiication's process loops.

Depending on your control system application, setting up the I-C, UP-R, or bNd values to those other than the
factory-default values can significantly change the behavior of an analog output. Refer to the System 450™ Series
Modutar Control Systems with Standard Controf Modules Technical Bulletin (LiT-12011459) for more information.

IMPORTANT: If you set the 1-C, UP-R, or bNd values to something other than the default value, you shouid
operate and observe the affected analog outputs and process loops through the entire range of control. Failure
to observe and adjust an analog output set up to use the I-C, UP-R, or bNd features can result in unexpected
behavior and out of range conditions in the affected process loops.

Table 10 provides information, procedures, guidelines, and screen examples for setting up analog outputs on
System 450 control modules.

See Figure 6 on page 26 for example menu flow of the Analog Output 3 set up in Table 10.
Table 10: System 450 Setup Screen Information and Procedures for Analog Output (Part 1 of 4)

LCD Screen Name, Description/Function, User Action, and Example

Analog Output Setup Start Screen: The output numbers and the output type (relay or analog) are
determined by the module types and configuration of your control system’s module assembly and are
automatically assigned when you connect power to the module assembly. (See Seiting Up a Conirol
Systemn in the User Interface on page 5.)

Note: You must set up the system'’s sensors before you can set up the outputs.
1. Press (@ to go to this outpuf’s Sensor Selection screen.
The screen example shows the Analog Output Setup Start screen for Output 3.

Sensor Selection Screen: The selected sensor determines this output's setup parameters and values,

including condition type, unit of measurement, minimum proportional band, default setup values, and
- = setup value ranges for several of the remaining output setup screens. If a sensor is not selected here, this
SENS’ output's remaining setup screens do not appear. If a sensor is already selected for this output, the Sensor
Selection screen does not appear here, and the Setpoint Selection (SP or dSP) screen appears instead.
Notes:
Sn—2 *  You must select a sensor in this Sensor Selection screen and the selected sensor must be already set
SENS' up in the System 450 UI. (See Setfing Up System 450 Sensors,)
*  On System 450 control modules, the functional sensors Sn-d and HI-2 are available if Sn-1 and Sn-2
E—— are the same Sensor Type. I Sn-1, Sn-2, and 5n-3 are the same Sensor Type, the functional sensor
H |_.2 HI-3 is also available. The Binary Input sensor is not available for analog outputs.
SENS' 2. Press @ or @ to select the sensor that this output references:
e + For standard control action, select Sn-1, $n-2, or Sn-3.
+ For standard control action with High Input-Signal Selection, select HI-2 or Hi-3.
S n“d * For differential control action, select Sn-d.
SENS' Then press [B) to save your sensor selection and go to the Setpoint Selection screen.

The top screen example shows the initial Sensor Selection screen for Analog Output 3 before a sensor is
selected. The remaining screen examples show some of the sensors that may be available for selection.
For the analog output example, Sn-1 is the selected Sensor for Output 3 as shown in the second screen.
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Table 10: System 450 Setup Screen Information and Procedures for Analog Output (Part 2 of 4)

LCD Screen Name, Description/Function, User Action, and Example
When an analog output references Sn-1, Sn-2, Sn-3, Hi-2, or HI-3, the Standard Setpoint Selection
2 2 5 screen appears.
3 Setpoint Selection-Screen: Setpoint is the target value that the controlled system drives toward and,
SP along with End Point, defines this cutput’s proportional band.
OR Note: An output's minimum proportional band (between Setpoint and End Point) is automatically
enforced in the output’s Sefpoint and End Point Selection screens.
30 0 3. Press i or @ to select this output’s Setpoint value. Press B to save your Setpoint value
' 1 selection and go to the End Point Selection screen.
dSP The screen example shows a Setpoint value of 225 (psi) selected for Output 3,

When an analog output references Sn-d, the Differential Setpoint Selection screen appears.

Differential Setpoint Selection Screen: Differential Setpoint (dSP) is the target value that the controlied
system drives toward, and along with Differential End Point (dEP), defines this output’s proportional band.
The dSP value is a differential value that represents a (selected) difference in the condition (temperature,
pressure, or humidity) belween Sn-1 and Sn-2 (Sn-1 minus $n-2). Depending on the intended
proportional controt action and the physical location of Sn-1 and $n-2 sensors in the condition process,
dSP may be a positive or negative value.

Note: The unit of measurement, resolution increment, minimum proportional band, and range of usable
values for dSF and dEP are determined by the Sensor Type selected for Sn-1 and Sn-2. (See Table 4 and
Table 7 for mare information.) The output's minimum proportional band (between dSP and dEP) is
automatically enforced in the output's Setpaint and End Point Selection screens.

3. Press [ or @ to select this output’s Differential Setpoint value. Press B to save your
Differential Setpoint value selection and go to the End Point Selection screen.

The screen example shows a dSP value of 30 (psi) selected for Output 3.

235
EP’

OR

25.0

dEP®

When the analog output references Sn-1, Sn-2, Sn-3, HI-2, or HI-3, the Standard End Point
Selection screen appears.

End Point Selection Screen: End Point is the value that the controlled system drives away from (toward

Setpoint) and, along with Setpoint, defines this cutput's proportional band.

Note: An outpul's minimum proporticnal band (between Setpoint and End Point) is automatically

enforced in the cutput's Setpoint and End Point Selection screens.

4. Press (@ or @ to select this output’s End Point value. Press () to save your End Point value
selection and go to the %Output Signal Strength at Setpoint Selection screen.

The screen example shows an End Point value of 235 (psi) selected for Qutput 3.

When the analog output references Sn-d, the Differential End Point Selection screen appears.
Differential End Point Selection Screen: Differential End Point (dEP) is the target value that the
controlled system drives away from (toward Differential Setpoint) and along with Differential Setpaint
(dSP), defines this output's proportional band. The dEP value is a differential value that represents a
(selected) difference in the condition (temperature, pressure, or humidity} between Sn-1 and Sn-2 (Sn-1
minus Sn-2). Depending on the intended proportional control action and the physical location of Sn-1 and
Sn-2 sensors in the condition process, dEP may be a positive or negative value,

Note: The unit of measurement, resolution increment, minimum propertional band, and range of usable
values for dSP and dEP are determined by the Sensor Type selected for Sn-1 and Sn-2. (See Table 4 and
Table 7 for more information.) The output’s minimum proportional band (between dSP and dEP) is
automatically enforced in the output's Setpoint and End Point Selection screens.

4. Press @ or [ to select this output’s Differential End Point value. Press ® to save your
Differential End Point value selection and go to the %Output Signal Strength at Setpoint
Selection screen.

The screen example shows a dEP value of 25 (psi) selected for Qutput 3.

10
OSP?

Output Signal Strength at Setpoint Selection Screen: Select the strength of the signal that this output
generates when the sensed condition is at the Setpoint value. The signal strength range is 0 to 100 (%).

5. Press [ or @ to select this output’s %Output Signal Strength at Setpoint {OSP) value. Press B
to save your selection and go to the %Output Signal Strength at End Point Selection screen.

The screen example shows an OSP value of 10 (%) selected for Qutput 3. Therefore, Output 3 generates
10% of the total signal strength {1 V or 5.6 mA) when the input is at the Setpoint value of 200 (psi).
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Table 10: System 450 Setup Screen Information and Procedures for Analog Output (Part 3 of 4)

LCD Screen Name, Description/Function, User Action, and Example
Output Signal Strength at End Point Selection Screen: Select the strength of the signal that this cutput
90 generates when the sensed condition is at the End Point value. The signal strength range is 0 to 100 {%).
OEP? 6. Press @ or @ to select this output’s %Output Signal Strength at End Point value. Press [ to

save your selection and go to the Integration Constant Selection screen.

The screen example shows an OEP value of 90 (%) selected for Output 3. Therefore Ouiput 3 generates
90% of the total signal strength (9 V or 18.4 mA) when the input is at the End Point value of 250 (psi).

Integration Constant Selection Screen: An integration constant allows you to set up proportional plus
integral control for this analog output. Proportional plus integral contro! can drive the load closer to
Setpoint than proportional only control.

Note: Initially, you should select the |-C value of 0 (zero) for no integration constant. Refer to the System
450 Serfes Technical Bulletin (LIT-12011458) for more information on proportional plus integral control
and setfing an integration constant in the System 450 UI.

7. Press (& or @ to select this output’s Integration Constant for proportional plus integral control.
Press ) to save your selection and go to the Output Update Rate Selection screen.
The screen example shows an |-C value of 0 (zero) selected for Qutput 3.

UP-R’

.

Output Signal Update Rate Selection Screen: Select the time interval in seconds at which the output
updates the output signal strength. The selected Output Signal Update Rate is the minimum time that the
output maintains a constant signal strength (regardless of the input signal) before updating the output
signal in response to the referenced input signal. The Output Signal Update Rate value range is 1 to 240
(seconds).

Note: Beginning with firmware Version 4,00, the Output Update Rate is used to reduce excessive cycling

or repositioning of controlled equipment, such as valve and damper actuators. The Cutput Signal Update
Rate feature can be used in conjunction with the Qutput Signal Deadband feature.

8. Press @ or ¥ to select this output's Output Signal Update Rate. Press @ to save your selection
and go to the Output Signal Deadband Selection screen.

The screen example shows an Output Update Rate value of 1 (second), which is the default and lowest
update rate you can select.

bNd’

!

Output Signal Deadband Selection Screen: Select the Output Signal Deadband value (as a percent of
the output signal strength range) to establish a deadband around the analog output signal strength. The
analog output responds to a changing input signal and updates the output signal strength whenever the
input signal moves outside of the selected QOutput Signal Deadband.

At each update of the output signal, the control determines if the calculated (input-induced) output signal
strength Is within the selected Output Signal Deadband or not. If the input-induced change of the output
signal strength is within the selected Ouiput Signal Deadband, the output signal strength is not updated
and remains unchanged. If the input-induced change of the output signal falls outside the Output Signal
Deadband, the output signal strength is updated to the new signal strength value and the selected Output
Signal Deadband is applied to the new signal strength value. The Output Signal Deadband range is 0 to
50% of the OSP to OEP range.

Note: Beginning with firmware Version 4.00, the Qutput Sighal Deadband is used {o reduce excessive

cycling or repositioning of controlled equipment, such as valve and damper actuators.The Qutput Signal

Deadband feature can be used in conjunction with the Output Signal Update Rate feature.

9. Press @ or @ to select this output’s Output Signal Deadband. Press # to save your selection
and go to the Sensor Failure Mode Selection screen.

The screen example shows an Output Deadband value of 0 (%), which is the default value and disables
the Quiput Beadband feature.
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Table 10: System 450 Setup Screen Information and Procedures for Analog Output (Part 4 of 4)

LCD Screen Name, Description/Function, User Action, and Example
Sensor Failure Mode Selection Screen: Select the output's mode of operation if a referenced sensor or
OFF sensor wiring fails. For outputs that reference functional sensors HI-2, HI-3, or Sn-d, the failure of any of
the referenced hard-wired sensors results in a functional sensor failure condition. The output operates in
SNF° the selected Sensor Failure mode until the failure is remedied. Sensor Failure mode selections for analog

outputs include:

+  ON = Output generates the selected OEP signal strength during sensor failure.

+ OFF = Output generates the selected OSP signal strength during sensor failure.

10. Press @ or (¥ to select this output’s mode of operation if the sensor or sensor wiring fails.
Press [ to save your selection and go to the Edit Sensor Selection screen.

The screen example shows OFF selected as the Sensor Failure mode for Qutput 3.

Sn-2
SENS?

Edit Sensor Selection Screen: This screen displays the sensor that this output currently references.

Typically, no action is taken in this screen. But if you need to change the sensor that this output

references, you can select a different sensor for this cutput in this screen.

Note: If you change the sensor that an oulput references to a sensor with a different Sensor Type, the

default setup values for the output change, and you must set the output up again.

11. If you are not changing this output's sensor, simply press B to save the current sensor
selection and return to the Analog Output Setup Start screen.
To change the sensor this output references, press [ or @ fo select the new sensor that this
output references. Then press B to save the new sensor selection and return to the Setpoint
Selection screen (SP or dSP). If the new sensor has a different Sensor Type from the previously
referenced sensor, repeat the output setup procedure for this output.

The screen example shows Sn-2 as the selected Sensor for Output 3.

QUTA’

Analog Output Setup Start Screen: After you have set up this analog output, you can go to another
Output Setup Start screen, the Sensor Setup Start screen, or return to the Main screens.

12. Press { to scroll through the remaining Output Setup Start screens and return to the Sensor

Setup Start screen, or press & and @ simuitaneously to return to the System 450 Main
screens.

The screen example shows the Analog Output Setup Start screen for Qutput 3.

Setting Up the LCD Backlight Brightness

Beginning with firmware Version 4.00, the LCD backlight brightness can be adjusted in the Ul. Table 11 provides
information, procedures, guidelines, and screen examples for setting up the backlight brightness on System 450
control modules. See Figure 6 on page 26 for an example menu flow of the backlight set up in Table 11.

Table 11: System 450 Setup Screen Information and Procedures for Backlight Brightness (Part 1 of 2)

LCD Screen | Name, Description/Function, User Action, and Example
Backlight Setup Start Screen: The Backlight Brightness level feature allows you to adjust the L.CD
— e i | backlight intensity. The selected backlight low level value is applied when the control is in idle mode, When
you enter the programming menus to set up the control or press any key, the LCD automatically goes to the
bKLT selected backlight high level value.

1. Press {# to go to the Edit Backlight Low Level screen.
The screen example shows the Backlight Setup Start screen.

OFF
bKLL

Backlight Low L.evel: The backlight low level defines the brightness of the backlight during regular or idie
mode, when you are not making adjustments to the control.

2. Press [ or @ to select the backlight brightness low level value. Press ®) to save your selection
and go to the Edit Backlight High Level screen.

The screen example shows the Backlight low level set to OFF.

bKLH

Backlight High Level: The high level defines the brightness when you are making configuration changes
to the control and interacting with the Ul. The backlight high level can be set to values 1-10; it cannot be
turned completely off,

3. Press {4 or @ to select the backlight brightness high level value. Press ®) to save your selection
and return to the Backlight Setup Start screen.

The screen example shows the Backlight high level set to 10.
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Table 11: System 450 Setup Screen Information and Procedures for Backlight Brightness (Part 2 of 2)

LCD Screen | Name, Description/Function, User Action, and Example

Backlight Setup Start Screen

After you have set up the backlight brightness level, you can go to the Sensor Setup Start screen, or return

to the Main screens.

4. Press [ to return to the Sensor Setup Start screen, or press @ and & simultaneously to return
to the System 450 Main screens.

The screen example shows the Backlight Setup Start screen.
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System 450 Status Screens, Setup Screens, and Menu Flow Example

Figure 6
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System 450 Status Screens, Setup Screens, and Menu Flow Example for Differential Control

Figure 7
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Technical Specifications

C450CxN Control Modules with Analog Outputs

Product

C450CxN: System 450 Control Modules are sensing controls and operating controls
with LCD, four-button touchpad, and On/Off relay output.

C450CBN-4: Control Module with ane SPDT output relay
C450CCN-4: Control Module with two SPDT output relays

Supply Power

C450YNN-1 Power Supply Module, or

24 (20-30) VAG Safety Extra-l.ow Voltage (SELV) (Europe) Class 2 (North America),
50/60 Hz, 10 VA minimum, or

20-30 VDC, 2 Watts minimum for control, then 1 Watt additional for each output
attached.

Note: A System 450 Control Modute must only be connected to one power source.

Ambient Operating Conditions

Temperature: -40 to 66°C (-40 to 150°F)
Humidity: Up to 95% RH Non-condensing; Maximum Dew Point 29°C (85°F)

Ambient Shipping and Storage
Conditions

Temperature: -40 to 80°C (-40 to 176°F)
Humidity: Up to 95% RH Non-condensing; Maximum Dew Point 29°C (85°F)

Input Signal

0-5 VDC; 1,035 ohms at 25°C (77°F) for an AS9 PTC Temperature Sensor

Output Relay Contacts

General: 1/2 HP at 120240 VAC, SPDT

Specific: AC Motor Ratings 120 VAC 208/240 VAC
AC Full-Load Amperes: 98A 4.9A
AC Locked-Rotor Amperes: 588 A 204 A

10 Amperes AC Non-Inductive at 24/240 VAC
Pilot Duty: 125 VA at 24/240 VAC

Enclosure

Type 1 (NEMA), IP20 High-Impact Thermoplastic

Dimensions (H x W x D)

127 x 61 x 61 mm (5 x 2-3/8 x 2-3/8 in.)

Weight

C450CBN-4: 209 gm (0.46 Ib)
CA450CCN-4: 222 gm (0.49 ib)

Compliance

C€

United States: cULus Listed; UL 80730-1, File E27734; FCC Compliant to CFR47,
Part 15, Subpart B, Class B

Canada: cULus Listed; CAN/CSA-E60730-1, File E27734; Industry Canada (IC)
Compliant to Canadian ICES-003, Class B limits

Europe: CE Mark - Johnson Controls declares that this product is in compliance with
the essential requirements and other relevant provisions the EMC Directive.

Australia and New Zealand: RCM mark, Australia/NZ Emissions Compliant

The performance specifications are nominal and conform to acceplable industry standards. For application at conditions beyond these
specifications, consuft Johnson Controls Application Engineering at (414) 524-5535. Johnson Controls shalf not be fiable for damages rasulting

from misappfication or misuse of its products.
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MODEL CAC
PREVENTIVE MAINTENANCE

DAILY:

1. Check for ice or haze in or on vestibule. See “HCR Freezer Door Troubleshooting.” or
“Operating Instructions”.

2. Remove debris accumulation from intake screens of intake plenum(s).
AFTER INITIAL 50 TO 100 HOURS OF OPERATION:

1. Inspect all bearing collar set screws and tighten as necessary to a minimum of 6 ft./lbs. or
advised by blower manufacturer.

2. If blower(s) are belt drive, check tension. Inspect/clean blower wheel for debris.
MONTHLY:

1. Ifapplicable, check belt(s) tension and grease bearings. Inspect/clean blower wheel(s)
as necessary. Clean-out door on blower(s) may be provided — failure to clean
blower wheel can lead to an unbalanced blower that will fail!

YEARLY:

1. Replace blower belts, if present, and check blower wheel(s) for foreign material
accumulation.

2. Check electric heater elements and contactor(s) (if applicable) performance.
3. Clean hot-gas coil (if applicable) and check for the correct heat output.

4. Verify that humidistats, PLC’s, t'stats, heater relay and/or temperature controller works.



