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Section1  Overview.
The Tank System Controller (TSC) is specifically The TSC uses five temperature sensors that are
designed to work with Laars E-Therm Commercial Heat distributed across the stratified storage system, and
Pump Water Heater systems. These systems consist one that is used for the temperature maintenance tank.
of one or more heat pumps, stratified storage tanks, An additional sensor is used in the piping between the
a temperature maintenance tank (also called a swing outlet of the cold water makeup tank (closest to the heat
tank), and up to two back-up heaters that may be used. pump) and the heat pump inlet. They operate the heat
pump(s) and adjust their discharge temperatures in an

temperature sensors distributed across the stratified
storage tanks, allowing the TSC to operate the heat
pump(s) and adjust their discharge temperatures in

Three optional sensors are provided for advanced
control features. See Section 2.C on page 4 for

an efficient and systematic manner. In addition, the more detail.

TSC can interface with the swing tank to support

load shift control (schedule), CTA-2045, and to allow

programmable temperature setpoint. The TSC also

works with water flow meters to support measurement

and verification systems.

There are two kits available, shipped with the following items:

CA023901 — Tank System Controller CA023902 — Tank System Controller with CTA-2045

«  Control panel Gateway

* 10 RTD sensors + Control panel « Communication gateway
10 thermal sensor wells * 10 RTD sensors +  Wi-Fi dongle

+ 10 junction boxes * 10 thermal sensor wells  «  DB9 communication cable

«  This manual * 10 junction boxes «  This manual
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1.A Safety Notes

Safety Notes are used throughout this manual to bring attention to the presence of hazards with various risk
levels and to offer important information concerning the life of this product. There are 3 basic types.

1 AR Indicates an imminently hazardous situation which, if not
- avoided, can or will result in death or serious injury and
can or will result in catastrophic property damage.

A CAUTION Indicates a potentially hazardous situation which, if not
avoided, may result in moderate injury and/or property
damage.

NOTE: Indicates instructions that are important to that topic but
not related to personal injury or property damage.

A WARNING A WARNING

This unit must be installed in accordance with the Electrical Shock Hazard
procedures detailed in this manual, or the manufacturers Electrical shock can cause severe injury, death or
warranty will be voided. The installation must conform property damage. Disconnect the power supply before
to the requirements of the local jurisdiction having beginning installation or changing the wiring to prevent
authority. Any modifications to this water heater, electrical shock or damage to the equipment. It may be
its controls, or wiring may void the warranty. If field necessary to turn off more than one power supply
conditions require modifications, consult the factory to disconnect. Al electrical wiring is to be done in
representative before initiating such modifications. accordance with local codes, or in the absence of local
codes, with: 1) The National Electrical Code ANSI/NFPA
NOTE: This section covers physical wiring and sensor No. 70 - latest Edition, or 2) CSA STD. C22.1 “Canadian
connections. In addition to physical connections, many Electrical Code - Part 1.” This appliance must be
control operations require setup within the TSC. See electrically grounded in accordance with these codes.

section 3 for control setup and operation.

Section2  Wiring and Sensor Placement

The Tank System Controller (TSC) is a

UL508A certified control system. The

controller must be installed following the

NFPA 70 - National Electric Code and/ ®
or the Local Authority Having Jurisdiction.

Failure to follow these guidelines may result

in personal injury and/or property damage.

This section discusses wiring and sensor ‘ 7" PLC/HMI Combo
placement only. Consult the installation
manual for the heat pump for all other
installation information, such as placement

and piping. 24” x 24” x 8"
NEMA 4R Enclosure DB pani
Connection used for
® CTA-2045 Gateway
Note: This section covers physical wiring and
sensor connections. In addition to physical ‘ ’

connections, many control operations require
setup within the TSC.
See section 3 for control setup and operation. Figure 1. Enclosure with door closed
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Ethernet Switch

2.A Panel Layout

LAARS Heating Systems

Remote I/O PLC

BMS Gateway Modules

See Figure 2 J_

2.B Main Power Feed

The control requires a single 15A
120VAC circuit for operation. The
enclosure has a removable bottom panel
to allow the contractor to easily drill out

Y

Control Relays 1-6

the required conduit penetrations without L Left Wire Duct
allowing metal shavings to get stuck in |
the enclosure and/or damage sensitive 4 AMP 120V
. . 24VDC P 1- i
electrical components. There is an Breaker 5uppﬁ,wer TB3:1-70 Terminal Blocks

internal 4-Amp circuit breaker protecting
the 24VDC power supply and associated
electronics. The 120V circuit is most
easily brought into the enclosure on the
left side (if facing front) and connected to
the appropriate terminals.

N

o@ooc-@oco@ooo@)oooé

@

Figure 2. Internal Layout of Enclosure
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Figure 3. Main Power Feed Terminals

2.C Control Wiring
2.C.1 Wiring HPWH(s) to TSC

The TSC can be connected to a single heat pump,

or multiple heat pumps in a system. It can control and
stage up to 16 heat pumps in a cascaded system. True
redundancy is achieved by running individual Cat 5 or
Cat 6 cables between the TSC and each heat pump
within the system. There is an Ethernet switch mounted

in the TSC enclosure for easy connection to the heat
pump and an Ethernet switch mounted in each heat
pump control panel for easy connection to the heat pump.
There are currently six available spaces on the TSC
Ethernet switch for cascading multiple heat pumps.

Any open port can be used. When more than six heat
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pumps are needed, an additional
ethernet switch is required. The
Ethernet switch is located in

the upper left corner of the TSC
enclosure. Drill a hole in the bottom
removable panel for the appropriate
conduit/cable penetrations. Route
the Cat 5 or Cat 6 cable through the
left wire duct and terminate at the
Ethernet switch.

2.C.2 Sensor Wiring

The control is shipped with 10
RTD sensors. The sensors have
12” wire leads, which require
extension wire added to reach

the TSC panel. To save space,
double level terminal blocks are
used to allow more connections
while keeping the enclosure at 24”
wide. They are numbered top and
bottom for easy identification.

For electrically noisy areas,

shielded RTD wire may be

required. Examples of extension
wire are shown below. Equivalent
extension wire is acceptable.

» Automation Direct part number RTDW-22-1U-P-1
(non-shielded)

» Automation Direct part number RTDW-24-1S-F-1
(shielded)

Ten three-position junction boxes are also included, and
allow for a watertight seal for making these connections.

The TSC uses up to ten RTD sensors (supplied with
the control) across the entire system for controlling
setpoints and load shift abilities.

Six sensors (shown as sensors 1 through 6) are to be
equally spaced across the storage volume within the
stratified storage tank farm. For clarity in this manual,
these sensors have been named based on the tank
volume percentage within the tank farm.

One optional sensor (shown as sensor 7) can be
installed in the swing tank to support its operation.

The three remaining sensors (shown as sensors 8
through 10) can be used with Advance Load Up features
for demand response and/or installations within the the
Measurement & Verification systems option.

2.C.2.a Sensor Location Details
Required Temperature Sensors:

» Sensor 1: Heat Pump Inlet Protection Sensor - This
sensor is to be installed in the piping between the
cold water makeup tank and the heat pump(s),

2C.2b

Figure 4. Photo of Internal Layout

preferably within two feet of the tank outlet.

Sensor 2: Tank Farm 10-15% Sensor Temp — This
sensor is to be installed in the sensor well in the
tank that most closely matches 10-15% of the total
storage water in the system. This sensor will always
be placed in the cold water makeup tank.

Sensor 3: Tank Farm 25-35% Sensor Temp — This
sensor is to be installed in the sensor well in the
tank that most closely matches 25-35% of the total
storage water in the system.

Sensor 4: Tank Farm 40-50% Sensor Temp — This
sensor is to be installed in the sensor well in the
tank that most closely matches 40-50% of the total
storage water in the system.

Sensor 5: Tank Farm 60-70% Sensor Temp — This
sensor is to be installed in the sensor well in the
tank that most closely matches 60-70% of the total
storage water in the system.

Sensor 6: Tank Farm 75-85% Sensor Temp — This
sensor is to be installed in the sensor well in the
tank that most closely matches 75-85% of the total
storage water in the system.

Optional Swing Tank
Temperature Sensor:

Sensor 7: Swing Tank Sensor — This sensor is to
be installed in the sensor well in the swing tank to
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1 1 1 * 1 *
support load shift control (schedule), CTA-2045, and Sensor1Number W:g;\(/l\gre Re?;;';? Re?BVS\)/};{e;z
to allow programmable temperature setpoint of the - . .

. 2 TB3:47 TB3:48 TB3:49
swing tank.
3 TB3:52 TB3:50 TB3:51
4 TB3:53 TB3:54 TB3:55
2.C.2.c Optional Temperature Sensors for 5 TB3:58 TB3:56 TB3:57
Measurement and Verification: 6 TB3:59 TB3:60 TB3:61
» Sensor 8: Cold Water Make-Up Temp — This sensor ! 1B3:64 1B3:62 1B3:63
. . . . 8 TB3:35 TB3:36 TB3:37
is to be installed in the piping on the cold-water
. .. 9 TB3:40 TB3:38 TB3:39
line that feeds the tanks and mixing system (total
. . . 10 TB3:41 TB3:42 TB3:43
domestic water usage). This optional sensor must be - -
. . . . *Red wires are interchangeable
used in conjunction with a flow meter,
as per Section 3 Table 1. Sensor Locations.

* Sensor 9: Mixing Valve Outlet Temp — This sensor is
to be installed in the piping at the mixing valve outlet.

» Sensor 10: Hot Water Return Temp — This sensor
is to be installed in the DHW re-circulation return
that feeds the swing tank and mixing system (total
recirculation water flow). This optional sensor must
be used in conjunction with a flow meter, as per
Section 3

Sensor connections are shown in table Table 1. Also
see Figure 5 that shows all sensor connections.

Physical sensor placement is dependent on the
system. During the control setup process, the installer
will choose the number of stratified tanks, the piping
strategy (parallel vs. series), and a choice of one or
two back up heaters (if used). Once setup is complete,
the homescreen will visually depict the piping, and the
distribution of the tank sensors.

Figure 5.
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2.C.3 Optional Water Flow Meters for
Measurement and Verification:

Flow meters are optional system components that are A WARNING

used for the calculation of system efficiency (system

COP). CANCER AND REPRODUCTIVE HARM.
Clamp-on ultrasonic flow meters are recommended for WWW.P6SWARNINGS.CA.GOV.
ease of install and service. The flow meter must be AS REQUIRED BY THE STATE OF
24VDC powered with 4-20mA feedback for integration CALIFORNIA PROPOSITION 65

into the TSC. The meter must be sized for expected
water flow range and pipe size/material. Keyence FD-R
Series and FD-H Series are recommended.

Flow meter manufacturer instructions must be consulted
and followed.

For measurement and verification systems, flow meters
are installed in three locations within the heat pump
system, as shown in Figure 6.
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Cold Water Make-up Flow 4-21mA signal
Cold Water Make-up Flow 0V Heat Pump Flow OV
Hot Water Return Flow 4-20mA signal Heat Pump Flow 4-20mA signal
Hot Water Return Flow OV
Cold Water Make-up Flow 4-20mA signal TB3:27
Cold Water Make-up Flow 0V TB3:28
Hot Water Return Flow 4-20mA signal TB3:29
Hot Water Return Flow 0V TB3:30
Heat Pump Flow 4-20mA signal TB3:31
Heat Pump Flow 0V TB3:32

Figure 6. Flow Meter Wiring Connections
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2.C.4 Swing Tank Wiring Connections

The TSC can integrate a swing tank (also known as a Figure 7, the TSC can disable the heating elements,
temperature maintenance tank) directly into the PLC to monitor the heat elements run-time, and allow advanced
control re-circulation losses, advanced load up features, load up to a higher temperature when required. Three
or to disable the swing tank under critical peak events (14 AWG minimum) conductors are needed to run

or grid emergency situations. The swing tank uses an between the swing tank control box and the TSC, as
internal 120VAC temperature limit control and 120VAC shown in Figure 7.

coil contactors to control and operate the internal
resistive heat elements. By intercepting the power
coming from the temperature limit control, as shown in
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— Neutral from
Swing Tank
L 120V back to the
swing tank heat
element(s) contactor.
— 120V from the swing
tank heat temperature
limiting control.
120V (H) From Swing Tank TB3:3

temperature limiting control.

120V (H) Back to Swing Tank heat | TB3:4
element contactors.

120V (N) Neutral from Swing Tank | TB3:6

Figure 7. Swing Tank Wiring Connections
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2.C.5 Back-up Heater and Back-up Heater
Pump Output

The TSC can integrate and control up to two
independent back-up heat sources and two independent
back-up heater pumps. These are independently driven
by the PLC system and system setup within the TSC.
Four dry contacts are provided to control these outputs.
Each contact has a maximum rating of to 30VAC/VDC.
Power to feed these dry contacts is field supplied.

See Figure 8 for wiring connections.
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= Backup Heater Pump #2 Enable dry contact output
Backup Heater #1 Enable dry contact input —
Backup Heater Pump #2 Enable dry contact input
Backup Heater #1 Enable dry contact output — P P v P

Backup Heater #2 Enable dry contact output

Backup Heater Pump #1 Enable dry contact input —

Backup Heater #2 Enable dry contact input
Backup Heater Pump #1 Enable dry contact output —

Backup Heater #1 Enable dry contact input (max 30VAC/VDC) TB3:19
Backup Heater #1 Enable dry contact output TB3:20
Backup Heater Pump #1 dry contact input (max 30VAC/VDC) TB3:21
Backup Heater Pump #1 Enable dry contact output TB3:22
Backup Heater #2 Enable dry contact input (max 30VAC/VDC) TB3:23
Backup Heater #2 Enable dry contact output TB3:24
Backup Heater Pump #2 Enable dry contact input (max 30VAC/VDC) |TB3:25
Backup Heater Pump #2 Enable dry contact output TB3:26

Figure 8. Back Up Heater Wiring
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2.D Optional CTA-2045 Gateway Wiring

Optional CTA-2045 gateway is used with
the TSC for utility demand response.

The CTA-2045 gateway is a 120VAC
powered, Wi-Fi controlled gateway that
communicates to the utility grid and
communicates directly to the PLC via
Modbus RTU (RS485). The CTA-2045
gateway is installed separately in the
building (preferably near a strong Wi-Fi
signal) and will be connected to the PLC
enclosure using a standard DB9 cable

Figure 9. CTA-2045 Gateway

The CTA-2045 gateway is shipped with a two-
meter DB9 shielded cable for quick connection to
the DB9 panel interface on the TSC enclosure, as
shown in Figure 10. If longer cable is required,
use DB9 male to female extension cable to
extend the length

Connect the included 120VAC cordset between the
gateway and an appropriate 120VAC power receptacle.

g i

Figure 11. DB9 Panel Interface



2.E BMS Connections

Tank System Controller

Page 11

Building Management Systems can communicate with the TSC. BACnet IP, BACnet MSTP, Modbus TCP/IP, and
Modbus RTU protocols are supported. Refer to the BMS gateway instructions for details on wiring and connectivity.

Table 2 (next 4 pages) shows the BACnet / Modbus Memory Map.

Hot Water Return Temp Input 2 Al 2 F
Tank Farm 0% Input 3 Al 3 F
Tank Farm 10% Input 4 Al 4 F
Tank Farm 25% Input 5 Al 5 F
Tank Farm 40% Input 6 Al 6 F
Tank Farm 60% Input 7 Al 7 F
Tank Farm 75% Input 8 Al 8 F
Swing Tank Temp Input 9 Al 9 F
Heat Pump Outlet Temp Input 10 Al 10 F
Cold Water Makeup Flow Input 11 Al 11 GPMx100
Heat Pump Flow Input 12 Al 12 GPMx100
Hot Water Return Flow Input 13 Al 13 GPMx100
Heat Pump Setpoint Input 14 Al 14 F
IWH 1 Enabled Discrete 0 DI 0 0=Disable,1=Enabled
IWH 2 Enabled Discrete 1 DI 1 0=Disable,1=Enabled
Swing Tank Enabled Discrete 2 DI 2 0=Disable,1=Enabled
Heat Pump 1 Heat Demand Discrete 101 DI 101 0=No Demand, 1=Demand
Heat Pump 2 Heat Demand Discrete 102 DI 102 0=No Demand, 1=Demand
Heat Pump 3 Heat Demand Discrete 103 DI 103 0=No Demand, 1=Demand
Heat Pump 4 Heat Demand Discrete 104 DI 104 0=No Demand, 1=Demand
Heat Pump 5 Heat Demand Discrete 105 DI 105 0=No Demand, 1=Demand
Heat Pump 6 Heat Demand Discrete 106 DI 106 0=No Demand, 1=Demand
Heat Pump 7 Heat Demand Discrete 107 DI 107 0=No Demand, 1=Demand
Heat Pump 8 Heat Demand Discrete 108 DI 108 0=No Demand, 1=Demand
Heat Pump 9 Heat Demand Discrete 109 DI 109 0=No Demand, 1=Demand
Heat Pump 10 Heat Demand |Discrete 110 DI 110 0=No Demand, 1=Demand
Heat Pump 11 Heat Demand |Discrete 111 DI 111 0=No Demand, 1=Demand
Heat Pump 12 Heat Demand |Discrete 112 DI 112 0=No Demand, 1=Demand
Heat Pump 13 Heat Demand |Discrete 113 DI 113 0=No Demand, 1=Demand
Heat Pump 14 Heat Demand |Discrete 114 DI 114 0=No Demand, 1=Demand
Heat Pump 15 Heat Demand |Discrete 115 DI 115 0=No Demand, 1=Demand
Heat Pump 16 Heat Demand |Discrete 116 DI 116 0=No Demand, 1=Demand
Heat Pump 1 Inlet

Input 101 Al 15 F
Temperature
Heat Pump 2 Inlet Input 102 Al 16 E
Temperature
Heat Pump 3 Inlet Input 103 Al 17 F
Temperature
Heat Pump 4 Inlet Input 104 Al 18 E
Temperature
Heat Pump 5 Inlet Input 105 Al 19 e

Temperature
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Heat P 6 Inlet
eatFump S Inle Input 106 Al 20 F
Temperature
Heat Pump 7 Inlet
ump Input 107 Al 21 F
Temperature
Heat P 8 Inlet
eat FUmp © fni Input 108 Al 22 F
Temperature
Heat P 9 Inlet
eat Fump = inle Input 109 Al 23 F
Temperature
Heat Pump 10 Inlet
ump Input 110 Al 24 F
Temperature
Heat P 11 Inlet
eatrump %2 Ine Input 111 Al 25 F
Temperature
Heat P 12 Inlet
eatFump 12 Infe Input 112 Al 26 F
Temperature
Heat Pump 13 Inlet
ump Input 113 Al 27 F
Temperature
Heat P 14 Inlet
eat Fump 14 Inle Input 114 Al 28 F
Temperature
Heat P 15 Inlet
eatFump 1> Infe Input 115 Al 29 F
Temperature
Heat Pump 16 Inlet
ump Input 116 Al 30 F
Temperature
Heat P 1 Outlet
eat Fump 1 Lutle Input 201 Al 31 F
Temperature
Heat P 2 Outlet
eat Fump 2 Lutle Input 202 Al 32 F
Temperature
Heat Pump 3 Outlet
Input 203 Al 33 F
Temperature
Heat P 4 Outlet
cat Fump 2 Lutle Input 204 Al 34 F
Temperature
Heat Pump 5 Outlet
imp > &u Input 205 Al 35 F
Temperature
Heat P 6 Outlet
eat Fmp 5 Lutle Input 206 Al 36 F
Temperature
Heat P 7 Outlet
cat Fump 7Lutle Input 207 Al 37 F
Temperature
Heat P 8 Outlet
eat Fump € Butle Input 208 Al 38 F
Temperature
Heat P 9 Outlet
eat Fmp 9 Lutle Input 209 Al 39 F
Temperature
Heat P 10 OQutlet
eat Fump o Lutle Input 210 Al 40 F
Temperature
Heat Pump 11 Outlet
Input 211 Al 41 F
Temperature
Heat P 12 Qutlet
catFump 2 Lute Input 212 Al 42 F
Temperature
Heat P 13 Qutlet
eat Fump 15 Lutle Input 213 Al 43 F
Temperature
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Heat Pump 14 Outlet

Input 214 Al 44 F
Temperature
Heat Pump 15 Outlet Input 915 Al 45 F
Temperature
Heat Pump 16 Outlet Input 216 Al 46 F
Temperature
Heat Pump 1 Power Input 301 Al 47 Watts
Heat Pump 2 Power Input 302 Al 48 Watts
Heat Pump 3 Power Input 303 Al 49 Watts
Heat Pump 4 Power Input 304 Al 50 Watts
Heat Pump 5 Power Input 305 Al 51 Watts
Heat Pump 6 Power Input 306 Al 52 Watts
Heat Pump 7 Power Input 307 Al 53 Watts
Heat Pump 8 Power Input 308 Al 54 Watts
Heat Pump 9 Power Input 309 Al 55 Watts
Heat Pump 10 Power Input 310 Al 56 Watts
Heat Pump 11 Power Input 311 Al 57 Watts
Heat Pump 12 Power Input 312 Al 58 Watts
Heat Pump 13 Power Input 313 Al 59 Watts
Heat Pump 14 Power Input 314 Al 60 Watts
Heat Pump 15 Power Input 315 Al 61 Watts
Heat Pump 16 Power Input 316 Al 62 Watts
Heat Pump 1 State Input 401 Al 63 0-60 Compressor Phase
Heat Pump 2 State Input 402 Al 64 0-60 Compressor Phase
Heat Pump 3 State Input 403 Al 65 0-60 Compressor Phase
Heat Pump 4 State Input 404 Al 66 0-60 Compressor Phase
Heat Pump 5 State Input 405 Al 67 0-60 Compressor Phase
Heat Pump 6 State Input 406 Al 68 0-60 Compressor Phase
Heat Pump 7 State Input 407 Al 69 0-60 Compressor Phase
Heat Pump 8 State Input 408 Al 70 0-60 Compressor Phase
Heat Pump 9 State Input 409 Al 71 0-60 Compressor Phase
Heat Pump 10 State Input 410 Al 72 0-60 Compressor Phase
Heat Pump 11 State Input 411 Al 73 0-60 Compressor Phase
Heat Pump 12 State Input 412 Al 74 0-60 Compressor Phase
Heat Pump 13 State Input 413 Al 75 0-60 Compressor Phase
Heat Pump 14 State Input 414 Al 76 0-60 Compressor Phase
Heat Pump 15 State Input 415 Al 77 0-60 Compressor Phase
Heat Pump 16 State Input 416 Al 78 0-60 Compressor Phase
Cold Water Makeup Flow .

Discrete 10 DI 10 0=No Alarm, 1=Alarm
Sensor Alarm
Hot Water Return Flow Sensor |, - te 11 DI 11 0=No Alarm, 1=Alarm
Alarm
Heat Pump Flow Sensor Alarm |Discrete 12 DI 12 0=No Alarm, 1=Alarm
Cold Water Makeup Discrete 13 DI 13 0=No Alarm, 1=Alarm
Temperature Sensor Alarm
Mixing Valve Outlet .

Discrete 14 DI 14 0=No Alarm, 1=Alarm

Temperature Sensor Alarm
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Hot Water Return
Y Discrete 15 DI 15 0=No Alarm, 1=Alarm
Temperature Sensor Alarm
Tank Farm 0% Sensor Alarm Discrete 16 DI 16 0=No Alarm, 1=Alarm
Tank Farm 10% Sensor Alarm |Discrete 17 DI 17 0=No Alarm, 1=Alarm
Tank Farm 25% Senosr Alarm |Discrete 18 DI 18 0=No Alarm, 1=Alarm
Tank Farm 40% Sensor Alarm |Discrete 19 DI 19 0=No Alarm, 1=Alarm
Tank Farm 60% Sensor Alarm [Discrete 20 DI 20 0=No Alarm, 1=Alarm
Tank Farm 75% Sensor Alarm |Discrete 21 DI 21 0=No Alarm, 1=Alarm
Swing Tank T t
Wing fani lemperature Discrete 22 DI 22 0=No Alarm, 1=Alarm
Sensor Alarm
Heat P 1C icati
eat Fump = Lommunication Discrete 23 DI 23 0=No Alarm, 1=Alarm
Alarm
Heat P 2C icati
eat Fump < Lommunication Discrete 24 DI 24 0=No Alarm, 1=Alarm
Alarm
Heat P 3C icati
cat Fump s Lommunication ;e rete 25 DI 25 0=No Alarm, 1=Alarm
Alarm
Heat Pump 4 Communication
ume umeation  piccrete 26 DI 26 0=No Alarm, 1=Alarm
Alarm
Heat Pump 5 Communication
ume ameation  piccrete 27 DI 27 0=No Alarm, 1=Alarm
Alarm
H P icati
eat Pump 6 Communication Discrete 28 DI 28 0=No Alarm, 1=Alarm
Alarm
Heat P 7C icati
eat Pump 7 Communication Discrete 29 DI 29 0=No Alarm, 1=Alarm
Alarm
Heat Pump 8 Communication .
Discrete 30 DI 30 0=No Alarm, 1=Alarm
Alarm
Heat Pump 9 Communication .
Discrete 31 DI 31 0=No Alarm, 1=Alarm
Alarm
Heat P 10C icati
eat rump ommuhication Discrete 32 DI 32 0=No Alarm, 1=Alarm
Alarm
Heat P 11C icati
eat Fump ommunication Discrete 33 DI 33 0=No Alarm, 1=Alarm
Alarm
Heat Pump 12 Communication
ump UnIeation | by crete 34 DI 34 0=No Alarm, 1=Alarm
Alarm
Heat Pump 13 Communication
ume UMEatON s crete 35 DI 35 0=No Alarm, 1=Alarm
Alarm
H P 14 icati
eat Pump 14 Communication Discrete 36 DI 36 0=No Alarm, 1=Alarm
Alarm
H P 1 icati
eat Pump 15 Communication Discrete 37 DI 37 0=No Alarm, 1=Alarm
Alarm
Heat Pump 16 Communication | _,
Discrete 38 DI 38 0=No Alarm, 1=Alarm
Alarm
R te /O C icati
emote |/0 Communication Discrete 39 DI 39 0=No Fault, 1=Fault
Fault
Mode Setpoints Data Table .
Discrete 40 DI 40 0=No Fault, 1=Fault
Empty
Swing Tank Control Fault Discrete 41 DI 41 0=No Fault, 1=Fault
Tank F T t
ankirarm lemperature Discrete 42 DI 42 0=No Fault, 1=Fault
Sensors Fault

Table 2. BACnet / Modbus Memory Map



Section 3

The Home screen

Tank System Controller

Control Navigation and Installation Setup

The home screen view displays many of the system operational values
and parameters, as well as navigation to the Service menu.

et

Jul/29/2024 04 20 58 PM E

—

\To System Hot Water

From
Heat Pump
98 °F

Tank System
Set Point

145 °F

Tank Farm
temps.
Green
indicates
currentOn
and Off
controlling
sensors.

Heat Pump
Set Point

160 °F

To

‘leat Pump

118 ¢

Return
99 °F ||

137 °F

Page 15

Date and
time. Press
and hold to
edit when
logged in.

Cold W&er Makeup 72 °F

Service

&
/

Mode:
Normal

AN

Press to navigate to the
Service sub menus

3.A Security

The Security Icon is on all screens. It displays the current

security level of the control system.

Displays current
operating mode

* Aclosed red padlock indicates a logged-out state and full
protection.

* An open green padlock (noted with a U) indicates a user
level of protection, granting minimal modifications.

* An open green padlock (noted with an |) indicates that the

Installer Level password has been entered.

Status of
Instantaneous Water
Heaters, if installed

Symbol shows at
least one heat
pump is needed
to satisfy a heat
demand

NOTE: Installer Level access is for factory authorized and
trained personnel, and allows for configuration and parameter
changes to be made at initial setup and commissioning.

Locked

User

Installer
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Security (continued)

To change the security level, press and hold the
padlock symbol for approximately 3 seconds.
Then press the Login button, when it appears.

Bl

Press the drop-down symbol to show the
User name (security level) options.

\

LAARS Heating Systems

\'To System
73 °F

Cancel

F!; ®

mmnXdd/yyyy hh:mm:ss AM/PM EI

To System Hot Water l =u
) Return
73 °F | 73 °F 1]
[

L L L

User name

Password

Eh
Ll

3.01 gpr i

Cold Water Makeup 72 °F

Note that, although shown, OEM level access is available only to factory personnel.

[ _
[ ]
bb:mm:ss AM/FPM

tem Hot Water l
Retum

713°F ||

v Sl A s v e

I‘F ‘

Installer

1

3.01 ) prrri—

[ 72°F




Tank System Controller

3.A.1 User Security Level

The User security level can be accessed by selecting User in the drop-down.

User name User |2
Password I

Cancel

Enter the password “user” and select Ok.

d=p

use’

The green unlocked icon, with the letter “U”, will show in the

upper right corner of the screen. /PM m

3.A.2 |Installer Security Level

For authorized personnel only, the Installer level can be selected.

User name Installer [w]
Password |

Cancel

Page 17
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Security (continued)

Enter the password “inst” and select Ok.

inst

3 4 5 6 7 g 0

o

ulu

The green unlocked icon, with the letter “I”, will show in the M
upper right corner of the screen. E

10
|
ystem '
To Logout (red padlock), press and hold Cpr v
the green padlock for approximately 3 3°F
seconds, until the following is displayed.
Then select Logout. [> Logout I
p.1 ® Ccancel
—
wing
14 °F
|

Logout to move between login levels.
Note that the login level will time out after one hour.
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3.B Service Menu

Heat Pump
118 °F

KX |
¥

c

Service Mode:

0 Normal
V4

User Level Access:

Page 19

The Service Menu within the user level shows the following service menu items. Optional CTA-2045 will only

show on the TSC with CTA-2045.
o X = n d
mmm/dd/yyyy hh:mm:ss AM/PM

Alarm History Analog Inputs Digital YO Cascade Settings

Heat Pump CTA-2045 I
Details Status IP Address

A user defined Schedule is present, when the CTA-2045 option is not configured and/or selected.

Alarm History Analog Inputs Digital I/O Cascade Settings

Heat Pump

Details | Schedule IP Address
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Installer Level Access:

More features are accessible with Installer Level access than with User Level access. “Setup” allows an
installer to configure the TSC with all of the system equipment connected to it. “Manual Control” allows the
installer to manually operate components, to ensure they respond appropriately to commands. “Change
Mode Setpoints” allows the installer to set all of the mode setpoints. “Factory Reset” will return all settings
(other than IP addresses) to factory default settings.

m-% mmm/dd/yyyy hh:mm:ss AM/PM hEl

Alarm History Analog Inputs Digital I/O Cascade Settings

IP Address Setup

Heat Pump l CTA-2045

Details Status

—*AA -

- : Change Mode e
‘ Manual Control l Setpoints ’ ‘ Factory Reset ’

e —

A user defined Schedule is present, when the CTA-2045 option is not configured and/or selected.

Alarm History Analog Inputs Digital 1/O Cascade Settings

Heat Pump ' -

Change Mode
Setpoints

Factory Reset

Manual Control
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3.B.1 Alarm History

This screen shows full alarm history by date and time. To display details of a listed alarm, press the
info (i) button. The arrow button on the upper left corner of the screen will allow the list to be sorted.

=

| Severity

| Alarm
1]

Group
o

3.B.2 Analog Inputs

The Analog Input Menu shows the status of the temperature and flow sensor inputs to the TSC.

Alarm History

@ mmm/dd/yyyy hh:mm:ss AM/PM nm
Analog Inputs Temperature Inputs
Cold Water Cold Water Makeup Heat Pump Inlet Tank 40-50% Swing Tank
Makeup Flow Temperature Water Temperaturs Temperature Temperature
34.13 gpm B84 °F 71 °F B4 °F 92 °F
Heat Pump Mixing Valve Qutlet Tank 10-15% Tank 60-70% Heat Pump Outlet
Inlet Water Flow Temperature Temperature Temperature Temperature
116 °F B4 *F B4 *F 93 *F
Hot Water Hot Water Return Tank 25-35% Tank 75-85%
Betum Flow Temperature Temperature Temperature
106 *F 84 °F B84 °F

Select Flow Meter Settings to get to the
analog input settings.

( Flow Meter Settings )

Back
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With User Level access, pressing the Flow Meter Settings button displays a read only screen that indicates
each of the flow meter upper range limits.

{F‘B- H mmm/dd/yyyy hh:mm:ss AM/R User
Analog Inputs
Cold Water s 150.00 GPM
i Flow Meter Upper Limit: 150.00 GPI
9.50 gpm
e T Flow Meter Upper Limit: 50.00 G
Inlet Water Flow
Hot Water Flow Meter Upper Limit: 50.00 GPM
Retum Flow

With Installer Level access, pressing this button allows the installer to change the flow meter
settings. The upper range limits are shown. If flow meters are used, each upper limit must be
entered, to match the flow meter settings.

: {F@. M mmm/dd/yyyy hh:mm:ss AM/ Installer
Analog Inputs
Cold Water Flow Meter Upper Limit: | 150.00 GPM
Makeup Flow
3.39 gpm
Heat Pump Flow Meter Upper Limit: | 50.00 GPM
Inlet Water Flow
Hot Water Flow Meter Upper Limit: | 50.00 GPM
Return Flow

Water Tank HD On

2

Input Status: 16

If an Input Status shows on any
parameter on the Analog Input \i0 —— o AR
screen, press the Info button to @ Z - e U]

display error descriptions. Input Status
0 = No Errors

1 = Input disconnected, overrange or underrange
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3.B.3 Digital Inputs and Outputs
The Digital Inputs column displays the status of the Swing Tank connection. When illuminated, the Swing
Tank Monitor indicates that heating elements in the swing tank are energized.
The Digital Outputs column displays the Swing Tank Interrupt status. When illuminated, it indicates that

the TSC logic is interrupting the swing tank elements. Back-up Heat Source and Heat Demand and Pump
Enable lights are illuminated when the TSC is calling for them to be activated.

Digitad
4]

n

mmm/fdd/yyyy hh:mm:ss AM/PM m

Digital Inputs
@ Swing Tank Monitor

3.B.4 Cascade Settinas

Digital Outputs
@ Swing Tank Interrupt
@ Back-up Heat Source 1 - Hea

t Demand

@ Back-up Heat Source 1 - Pump Enable
@ Back-up Heat Source 2 - Heat Demand
@ Back-up Heat Source 2 - Pump Enable

With User Level access, this is a read only screen that shows the status and control
parameters of all cascaded heat pumps. This screen is active when multiple heat pumps
are in a cascade system, but also shows in systems with one heat pump.

mmm/dd/yyyy hh:mm:ss Al User
H20 Temp Setpaint 155 °F
T ON Temp 160 *F T OFF Temp 160 *F Staging From TON
System Temperature Decreasing Check Period Next Check 04 sec
Demand Percent 0%
Heat Pumps 0 demanded of I 0 target | | 2 avallable l of 6 total |

Stage Band

Stage Status| Target Reached

With Installer Level access,

the Stage Band temperature

and Stage Period time can be
modified. The Stage Period is the
amount of time before the next
heat pump is staged on or off.

all heat pumps can be tumed on.

‘When the controlling TC is this far off from the setpoint.

Guseraros . s cv0s s

mmm/dd/yyyy hh:mm:ss A§/PM E

Page 23

Installer

H20 Temp Setpoint 155 °F
T ON Temp 160 °F T OFF Temp 160 °F I Staging From TON
System Temperature Decreasing Check Period Next Check 05 sec
Demand Percent 0%
HeatPumps| Odemanded |of | Otarget | | 2available |of | Gtotal |

Stage Band 10.00 °F

When the controlling TC is this far off from the setpoint,
all heat pumps can be tumed on.

Stage Status| Target Reached
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3.B.5 Heat Pump Details
This screen (multiple pages if cascading more than 6 heat pumps) shows:

* Available / connected heat pumps
*  Whether there is a current heat demand
«  Status and run hours of each heat pump.

Note: The cascade control logic enables the heat pump with the lowest recent run hours first in the heat demand
staging sequence. When “Connected” is illuminated, it indicates that the heat pump is communicating with the
TSC. When “Heat Demand” is illuminated, it indicates that this heat pump is being called for heat.

ﬁ%ﬂﬂ mmm/dd/yyyy hh:mm:ss AM/PM m|

Connected D:l‘:::ld Status Run Hours
Heat Pump 1 O Standby 0
Heat Pump 2 r Standby 0
Heat Pump 3 Oy O
Heat Pump 4 0 O
Heat Pump 5 O Q
Heat Pump 6 ) Cr

3.B.6 CTA-2045 Status

This status menu is available when a heat pump is configured with the CTA-2045 option. ltis
read-only diagnostic information. This screen shows information about the connection to and
from the CTA-2045 gateway and the TSC (Smart Grid Device, shown as SGD on the screen).

ﬁ ':rJ--zr.l-:'. mmm/ddfyyyy hh:mm:ss AM/PM m|

DR Command: End Shed/Run Normal

3 Event Duration Time: 00:00:00
‘E Event Duration Time Remaining: 00:00:00
7 UCM Customer Override: No UCM to SGD Customer Override
§ o Qutside Connection Status: No/Lost Connection
2

State Query Response: Idle, Opted Out
E Commodity Read:
§ Efficiency Level:
E Get User Preference Level: SGD to UCM Customer Override
@
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3.B.7 Schedule (Operating Mode)

This menu allows for the option to change the operating mode between Schedule 1 and Schedule 2, for
each day of the week. The right side of the screen shows the current operating mode, control sensor
setup, and setpoint temperatures of the system (heat pump(s), backup heater(s), and swing tank).

mmm/fddfyyyy hh:mm:ss AM/PM ‘ml |

Edit Edit
Schedule 1 Schedule 2
. S
Jnaa Schedule Operating Mode Normal
Monday Schedule 1 E-Therm Setpoint 175 °F
40-50% 25-35%
Tuesday Schedule 2 On/Off TC s Sarcbe
75-85%
Wednesday Schedule 1 Backup Heater TC Sy
Thursday Schedule 2 Backup Heater Disable 135 °F
Friday Schedule 1 Backup Heater 1/2 Enable 120 °F 115 °F
Saturday Schedule 1 Swing Tank ON / OFF 122 °F 130 °F
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When either Edit button is selected, the following screens allow for changing operating modes on an
hourly basis. Select the editable box for each hour to change the mode between Normal, Shed, Load
Up, Advance Load Up, and Back Up. Typically, Back Up is not scheduled, but is used only when needed
to back up a heat pump that is out of service for maintenance. These operating modes “charge” or
“discharge” the storage tanks based on anticipated hourly demand, shifting energy usage to off-peak
times, and/or shifting usage to lower energy rate times.

mmm/dd/yyyy hh:mm:ss AM/PM 'E|

Schedule 1 |
12 AM Normal 8 AM Normal 4 PM Shed '
1 AM Normal 9 AM Normal 5PM Shed
2 AM Normal 10 AM Normal 6 PM Shed -
3 AM Normal 11 AM Normal 7 PM Shed
4 AM Normal 12 PM Load Up g8 PM Shed -
5 AM Normal 1PM Load Up 9 PM Shed
6 AM MNormal 2 PM Load Up 10 PM Mormal
7 AM Normal 3PM Load Up 11 PM Normal
\
‘ﬁa. k H it mmm/dd/yyyy hh:mm:ss AM/PM E
Schedule 2
12 AM Normal 8 AM Normal 4 PM Normal
1AM Normal 9 AM Normal 5 PM Normal
2 AM Normal 10 AM Normal 6 PM Normal
3 AM Normal 11 AM Normal 7 PM Normal
4 AM Normal 12 PM Normal PM Normal
5 AM Normal 1PM Normal 9 PM Normal
6 AM Normal 2 PM Normal 10 PM Normal
7 AM Normal 3PM Normal 11 PM Normal
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3.B.8 IP Address
The IP Addresses shown are read-only, with User Level access. Additionally,
the PLC logic and firmware versions are provided on this screen.

ﬁ%ﬂ mmm/dd/yyyy hh:mm:ss AM/PM 'ml \

CPU IP Settings Logic Versian:
IP Address: (192 , 168 100, 99| Tank System Controller
_ 2024_07_30_DemandSimulator
Subnet Mask: [255 255 255, 0
L Firmwang Varsion:
Default Gateway:l 0 _ 0 _ 0 _ O | 13779

Panel IP Settings

IP Address: (10 _ 4 . 7 _ 20

Subnet Mask: 255 255 255, O

Default Gateway:g 10 _ 4 _ 7 _ 50

G o

IP Addresses must be set if more than one HPWH is on the same network, as in a TSC
system. Installer Level access is required to set up IP Addresses. Each address needs to be
unique for each unit on the network. If connecting to the building network, the IT department
will need to be involved in providing access and IP schemes which will work within the

building network security.

@ % m mmm/dd/yyyy hh:mm:ss AM/PM E

cPu P El'l.‘l.'llnql Lagle Viersion:

IP Address: 192 , 168 , 100, 99‘ gﬁwwm .
— | . andSimulator

Subnat Mask: 295 255 255, 0 |
| Firrrwrane Vershon:

Default Gateway:) 0 , 0 , 0 | {J| ST

heteh | iR
Panel IP Settings

IP Address: 1 IR

Subnet Mask: (255 255 255 0

Default Gateway:| 10 = 4

- O
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3.B.9 Setup

The following two screens are used for setup and configuration of the tank system. Installer Level
access is needed.

On the first screen, the first two columns indicate the number of heat pumps, heat pump capacity,
storage tank details, and the total kW of backup heaters (if installed). The rest of the screen relates
to the use of a swing tank and its kW rating, Control Mode (using the CTA-2045 option device or
user-entered operating mode schedule), use of M&V (measurement and verification requires each
heat pump to have a power meter installed), and selection for optional backup heaters and pumps.

A{;Bs mmm/dd/yyyy hh:mm:ss AM/PM 'El |

1 0 kw Swing Tank Control Mode
# OF HEAT — 'CTA2045
PUMP WATER || TOTAL kW OF INTERRUPT o/ ‘ =
HEAT PUMPS IN -~
HEATERS IN i '© SCHEDULE
THE SYSTEM kW RATING | 15 kW -
1 0 (GPMS) MEASUREMENT AND VERIFICATION
# OF STORAGE TOTAL
TANKS IN THE STORAGE
VOLUME

SYSTEM g S0 BACKUP HEATER 1 o/

Py BACKUP HEATER 1 PUMP /'

TOTAL kW OF BACKUP HEATER 2 /|
BACKUP —

HEATERS IN

THE SYSTEM || BACKUP HEATER 2 PUMP\i\ m

The second screen is used to configure the remaining optional temperature sensors and flow
meter inputs. The Swing Tank Monitor provides feedback to the TSC’s PLC, for confirmation
that the swing tank heater is activated. Note: The measurement and verification functionality is
contingent on some of these sensors being setup and installed.

ﬁ Setup Guide - System Inputs mmm/dd/yyyy hh:mm:ss AM/PM ‘E
SYSTEM SENSOR INPUTS FLOW METER INPUTS
COLD WATER MAKEUP TEMP J COLD WATER MAKEUP FLOW g"
HOT WATER RETURN TEMP J HOT WATER RETURN FLOW
MIXING VALVE OUTLET TEMP J HEAT PUMP FLOW
SWING TANK MONITOR
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3.B.10 Manual Control

The following screen is helpful for system commissioning, as it allows individual devices to be
manually operated by selecting the “Manual” setting. Installer Level access is needed. Before

exiting the Installer security level, it's recommended that all active devices be set to Auto
operation/mode.

@ % E mmm/dd/yyyy hh:mm:ss AM/PM i E|

Heat Pump (s) Swing Tank Interrupt
Manual Manual
O Auto O Auto
Backup Heaters Backup Heaters Pumps
Manual Manual
' 0 Auto O Auto
Manual Manual
: 0 Auto O Auto

BACK
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3.B.11 Change Mode Setpoints

Installer level access is needed to interact with the Change Mode Setpoints screen.

This menu provides the ability to modify the operational setpoints and parameters of the five operating modes
(Normal, Shed, Load Up, Advance Load Up, and Back Up). Note: There are two additional modes (Grid
Emergency and Critical Peak Event) that can be defined when the CTA-2045 option is used and selected as the
Control Mode (found in the Setup menu). All values can be modified by first pressing the Edit button at the top of
the screen.

The Heat Pump column provides the ability to change the Heat Pump Setpoint (desired temperature supplied
by each heat pump), the Tank System Setpoint (control point used by the On and Off Sensors), and the specific
controlled temperature probes desired for each mode’s On and Off sensor.

The Backup Heaters column allows for the selection of the controlling temperature probe location, as well as
the On and Off Temp values (Note: The “Both On Temp” selection is only necessary when using more than one
backup heat source.)

The Swing Tank column allows for the setting of the swing tank On and Off temperature control. This control is
based on the temperature reading of the Swing Tank Temperature Sensor.

ﬁax mmm/dd/yyyy hh:mm:ss AM/PM B|
o

Heat Pump Backup Heaters Swing Tank

Heat Pump
kEatpuint Sensor ON Temp
Tank System :
Setpoint Both OFF Temp OFF Temp
ON Sensor 1o Single ON Temp
OFF Sensor 1o Both ON Temp

Sensor # Description Tank Sensor Location
2 Tank 10-15% 10-15% (Lowest sensor in Tank System)
3 Tank 25-35% 25-35% (Second lowest sensor in Tank System)
4 Tank 40-50% | 40-50% (Middle sensor in Tank System)
5 Tank 60-70% 60-70% (Second highest sensor in Tank System)
6 Tank 75-85% 75-85% (Highest sensor in Tank System)

Table 3. Temperature Sensor Key
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Change Mode Setpoints (continued)

To change each mode’s control attributes, select the box to the left of the Edit button and the
following selection choices appear.

ﬁﬁ¥ mlRN/2024_01 41 45 PM 'El\

‘Back Up
Heat Pump Swing Tank
; Normal
Heat Pump P Shed
Setpoint R N Temp
Tank System P ! e
Setpoint EiE Load Up FTemp 130
ON Sensor | Tank 4(
OFF Sensor | Tank 2°

;s 4 v EZE

o - T

All five modes (seven if using CTA-2045 control) are editable, with the ability to change settings.
Each mode also allows the installer to enable or disable selecting “Enabled” check box. For
example, it would be common to un-check the Back Up heaters in the Shed mode.

3.B.12 Factory Reset

Factory Reset will return all settings (other than IP addresses) to factory defaults. Installer
Level access is needed to perform a Factory Reset.

@x Jul/30/2024 12 01 16 PM 'Ei |

A factory reset will revert settings back to their factory values.
Any settings changes made for this installation will be lost.

Perform
Factory Reset
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Section 4  Alarms and Faults
Alarms - Annunciation Only
Annunciated Alarm
Description Indicates Corrective Action
Alarm/Fault P ID
Cold Water . . . If the flow sensor is not intended to be used,
Cold Water Makeup Flow |There is an issue with the cold . .
Makeup Flow unselect it in the setup menu. Otherwise, 3
Sensor Alarm. water makeup flow sensor. . .
Sensor check for proper wiring and function.
Hot Water If the flow sensor is not intended to be used,
Hot Water Return Flow There is an issue with the return o .
Return Flow unselect it in the setup menu. Otherwise, 4
Sensor Alarm. water flow sensor. . .
Sensor check for proper wiring and function.
. . . If the flow sensor is not intended to be used,
Heat Pump Flow |Heat Pump Flow Sensor |There is an issue with the heat . .
unselect it in the setup menu. Otherwise, 5
Sensor Alarm. pump flow sensor. . .
check for proper wiring and function.
Cold Water
Makeup Cold Water Makeup Flow |[There is an issue with the cold .
Inspect for proper wiring. 6
Temperature Sensor Alarm. water makeup flow sensor.
Sensor
Mixing Valve
& The mixing valve outlet L .
Outlet ) The sensor is either disconnected .
temperature sensor is not . Inspect for proper wiring. 7
Temperature . . or not reading properly.
reporting valid data.
Sensor
Hot Water
The hot water return L .
Return . The sensor is either disconnected .
temperature sensor is not . Inspect for proper wiring. 8
Temperature . . or not reading properly.
reporting valid data.
Sensor
Heat Pump Inlet
P The heat pump inlet water L .
Water . The sensor is either disconnected .
temperature sensor is not . Inspect for proper wiring. 9
Temperature . . or not reading properly.
reporting valid data.
Sensor
Tank Farm 10% |The tank farm 10% sensor [The sensor is either disconnected -
. . . . Inspect for proper wiring. 10
Sensor is not reporting valid data.|or not reading properly.
Tank Farm 25% |The tank farm 20% sensor [The sensor is either disconnected .
. . . . Inspect for proper wiring. 11
Sensor is not reporting valid data.|or not reading properly.
Tank Farm 40% |The tank farm 40% sensor [The sensor is either disconnected .
. . . . Inspect for proper wiring. 12
Sensor is not reporting valid data.|or not reading properly.
Tank Farm 60% |The tank farm 60% sensor [The sensor is either disconnected .
. . . . Inspect for proper wiring. 13
Sensor is not reporting valid data.|or not reading properly.
Tank Farm 75% |The tank farm 75% sensor [The sensor is either disconnected .
. . . . Inspect for proper wiring. 14
Sensor is not reporting valid data.|or not reading properly.
The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 1 Controller has lost configured in the system but not  [tank system controller and the heat pump. 15
Communication [communications to Heat |connected to the Tank System Ensure that all network cables are
Pump #1. Controller. connected correctly.
The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 2 Controller has lost configured in the system but not  [tank system controller and the heat pump. 16

Communication

communications to Heat
Pump #2.

connected to the Tank System
Controller.

Ensure that all network cables are
connected correctly.
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Alarms and Faults (continued)
Alarms - Annunciation Only

ﬁgr:_umr;:::ﬁd Description Indicates Corrective Action AIIaDrm

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 3 Controller has lost configured in the system but not  |tank system controller and the heat pump. 17
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #3. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 4 Controller has lost configured in the system but not tank system controller and the heat pump. 18
Communication |communications to Heat |connected to the Tank System Ensure that all network cables are

Pump #4. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 5 Controller has lost configured in the system but not tank system controller and the heat pump. 19
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #5. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 6 Controller has lost configured in the system but not tank system controller and the heat pump. 20
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #6. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 7 Controller has lost configured in the system but not  |tank system controller and the heat pump. 2
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #7. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 8 Controller has lost configured in the system but not tank system controller and the heat pump. 2
Communication |communications to Heat [connected to the Tank System Ensure that all network cables are

Pump #8. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 9 Controller has lost configured in the system but not tank system controller and the heat pump. 23
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #9. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 10 Controller has lost configured in the system but not  |tank system controller and the heat pump. 24
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #10. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 11 Controller has lost configured in the system but not  |tank system controller and the heat pump. 25
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #11. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 12 Controller has lost configured in the system but not tank system controller and the heat pump. 2
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #12. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 13 Controller has lost configured in the system but not tank system controller and the heat pump. 27
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #13. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 14 Controller has lost configured in the system but not  |tank system controller and the heat pump. )8
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #14. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 15 Controller has lost configured in the system but not tank system controller and the heat pump. 29
Communication |communications to Heat |connected to the Tank System Ensure that all network cables are

Pump #15. Controller. connected correctly.

The Tank System There is a heat pump that is Confirm the network configuration of the
Heat Pump 16 Controller has lost configured in the system but not tank system controller and the heat pump. 30
Communication |communications to Heat |[connected to the Tank System Ensure that all network cables are

Pump #16. Controller. connected correctly.
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Alarms and Faults (continued)

LAARS Heating Systems

Alarms - Annunciation Only

Annunciated Alarm
Description Indicates Corrective Action
Alarm/Fault P ID
Swing Tank The swing tank
§ & . The sensor is either disconnected .
Temperature temperature sensor is not . Inspect for proper wiring. 34
. . or not reading properly.

Sensor reporting valid data.

The system will automaticall
High Return The water returning to the y . y .

. resume operation when the return |Inspect for proper wiring and that the

Water heat pump is above the o . 32

water temperature returns to reading is valid.
Temperature threshold.

normal ranges.

Faults
Annunciated Alarm
Description Indicates Corrective Action
Alarm/Fault P ID
Ensure remote IO is connected and

Remote I/0 . . .

L Remote I/0 PLC cannot communicate with configured properly. Ensure there are no
Communication - . . . . 1
Fault Communication Failure. |remote I/O device. other devices on the network with the same

IP address as the remote 1/0 unit.
. . . Check that the "Mode Setpoints" table is
Mode Setpoints " o There is missing data in the . .
The "Mode Setpoints " N populated with the correct setpoints. These
Data Table - Change Mode Setpoints . o " 2
Data Table is likely empty. can be edited by navigating to "Home >
Empty submenu. . .
Service > Change Mode Setpoints
. . . |Ensure that the swing tank control wiring is
. The swing tank interrupt and swing . . .
Swing Tank . A correct (both swing tank interrupt and swing
Swing Tank Control Fault. |tank monitor do not agree on the . ) 31
Control . tank monitor). Ensure that there is remote
swing tank state. S
I/0O communication.
Tank Farm . Check wiring of all sensors. It sensors are
Tank farm temperature  |This indicates that all 6 tank farm .
Temperature sensors fault sensors have alarmed connected properly, there may be an issue 33
Sensors ) ) with the RTD I/O module.
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Section 5

208

Wire

Schematics

120V

iTB3:1A
4A \_(

TLIA

NOTES:

1) UNI-COM CX COM MODULE SNAPS N
INTO REAR OF PLC/HMI.

24VDC POWER
SUPPLY

WIRE LABEL

AWG

COLOR

TYPE

TB3:1A

12

BK

UL 1015

TB3:36A, TB3:39A, TB3:42A, TB3:45A,
TB3:48A, TB3:51A, TB3:54A, TB3:57A, TB3:60A,
TB3:63A, TB3:66A, TB3:69A

18

BK

UL 1015

TB3:6A, TB3:35A, TB3:40A, TB3:41A,
TB3:46A, TB3:47A, TB3:52A, TB3:53A, TB3:58A,
TB3:59A, TB3:64A, TB3:65A, TB3:70A

18

UL 1015

TB3:8C, TB3:8D, TB3:7A, TB3:8A

18

G/Y

UL 1015

TB3:37A, TB3:43A, TB3:49A, TB3:55A, TB3:61A,
TB3:67A

18

UL 1015

TB3:14D, TB3:14C, TB3:14A, TB3:15C, TB3:15A,
TB3:16C, TB3:16A, TB3:17C, TB3:17A, TB3:18C,
TB3:18A, TB3:15B, TB3:15D

18

W/BL

UL 1015

TB3:9D, TB3:9C, TB3:9A, TB3:10C, TB3:10A,
TB3:11C, TB3:11A, CR1:9, CR2:13, CR3:13,
CR4:13, CR5:13, CR6:13, TB3:19A, TB3:20A,
TB3:21A, TB3:22A, TB3:23A, TB3:24A, TB3:25A,
TB3:26A, TB3:27A, TB3:28A, TB3:29A, TB3:30A,
TB3:31A, TB3:32A, TB3:33A, TB3:34A

18

BL

UL 1015

TB3:3A, TB3:4A, TB3:5A

18

UL 1015

L1A

14

BK

UL 1015

TB3:2A

14

UL 1015

TB3:7C, TB3:8B

14

G/Y

UL 1015

P L

+ TB3:9D

TB3:9C

PSS5R-VF24 @@ =

P +v

TB3:2A

me3:7c | _|

N B

TB3:14D
v -

TB3:9A

ETHERNET T83:14C
Pi+ SWITCH PI-

TB3:10C

+

GATEWAY
FG

TB3:14A

+V

5-YELLOW

9-GREY

PLC/HMI

TB3:15C

ov

@

1-BLACK

[¢]

DB9 PANEL
INTERFACE

L o0

+0) UNI-COM CX
L) cOM MODULE TB3:8A
p+))  (SEE NOTE 1) .—LL,

TB3:8D

TB3:8C | =

DOOR GROUND
STUD

ENCLOSURE GROUND
STUD
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300 Remote I/O Ethernet Adapter
ao1 URB-TCP
302 I 15
303 é
304 ] O
- £ - i
306 [ E O é
307
— f 1
308 E
309 E S S
310 TB3
} TB3:10A
sn S+ S- +
a1 TB3:15A |
-4
s 2 TB3A | o
= ki
314
oD — QO
315 == i TB3:16C
ol 1=
w00 Remote I/0O Slot 0 e [ M. F@ @ TERLC | o
+ +
«  URD-0800 ]
w O
403 @ 319 = :
404 =
=
405
- |le]
406
407 - TB3
» = = TB3:1IA |
" C | TB3:16A | _
410
411
o 15 SWING TANK
1CR1f MONITOR

412

(514)

413

414

415

416

417

0
@
@
Q@
0
@
@

6 FON OF OF|OF

11




600

601

602

606

608

609

610

613

614

616

618

619

620

621

622

Remote I/0 Slot 2

URA-0400T
=

Tank System Controller

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

TB3:27A

Remote I/0 Slot 1
URD-0008CH

=]

(I

TB3:17C

)
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TB3:17A

TB3:18A

(o]
o8 @ R TB3:15B
@ e TB3:15D
(¢]
R2 —
12 9 TB3:3A
06 | 3 |
-= 5 (503) TB3:4A [ 4 |
J 4 | 120v
=) 14 13, TB3:5A
o o 5 | 120v
(412) TB3:6A 6 120N
CR3 —
[’ o 2
(504) . 1
TB3:2001 50 | 30vAC/DC
CR4 —
IR = I
(505) PO
TB3:22A1 55 | 30VAC/DC
CR5 ——
9 5 TB3:23A
1) 120V & 120N ARE WIRED o326 [ | 30uac/e
FROM THE SWING TANK. e | <7
2) 30VAC/DC MAX IS 9 PR o5 | 3ovac/pe
CUSTOMER SUPPLIED & G0 psoea
INSTALLED. 26 | 30VAC/DC

TB3:28A

TB3:29A

TB3:30A

TB3:31A

TB3:32A

TB3:33A

TB3:34A

0
@
@
¢
0
@

34

FIELD
TB3 INSTALLED
1 Reserved for
27 Cold Water
Make-Up Water
28 Flow
29 Reserved for
— Hot Water
30 Return Flow
31 Reserved for
o Heat Pump
32 Flow
33
—— SPARE

SWING TANK
INTERRUPT

BACKUP HEATER #1
ENABLE (Dry Contact)

BACKUP HEATER #1

— PUMP ENABLE

(Dry Contact)

BACKUP HEATER #2
ENABLE (Dry Contact)

— BACKUP HEATER #2

PUMP ENABLE
(Dry Contact)

FIELD SUPPLIED
& INSTALLED

SWING TANK
INTERRUPT

SWING TANK
ELECTRIC
CONSUMPTION

BACKUP HEATER #1
ENABLE (Dry Contact)

BACKUP HEATER #1
PUMP ENABLE
(Dry Contact)

BACKUP HEATER #2
ENABLE (Dry Contact)

BACKUP HEATER #2
PUMP ENABLE
(Dry Contact)
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% Remote I/O Slot 3

™ URS-04RT
702 E
703
704 _| D 0
705
706
"~ 83 FIELD
708 INSTALLED
TB3:35A 35 W
i i P Collc(j Water
Make-up
" @ BIA | 35 Temp
" QO B
8]
712 38
TB3:39A Mixing Valve
" @ 39 Outlet Temp
714 @ TB3:40A | 4 J\W
715 TB3:41A 41 4/\/>O\/7
@ @A] TB3:42A Hot Water
e 42 Return
7 @ TB343A | 43 Temp
718 @ @ +
800 44 Heat P!
Remote I/O Slot 4 » @ . Irﬁ:t ump
= URS-04RT == 45 Protection
. 720 @ @ TB3:46A " W Sensor
803 21 : ;
804 — D 0 722 &

805
806

807

TB3 FIELD
INSTALLED

808

TB3:47A

Sensor Temp

817 TB3:55 | g

818

56
57

Tank Farm
60-70%
Sensor Temp

TB3:57A

|

819

820 TB3:58A

47 W
T83:48A Tank Farm
810 48 10-15%
@ T8349A | 49 Sensor Temp
811 n
@ ;
o 50 Tank Farm
813 T~ TE3:51A 51 25-35%
@ W Sensor Temp
814 TB3:52A 52
815 TB3:53A 53 W
@ Tank Farm
TB3:54A
& 54 40-50%

58

SOl | QN | O | O |

11

821

822
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90 Remote I/O Slot 5
o URS-04RT
902 E
903
904 = D 0
905
906
* TB3 FIELD
908 INSTALLED
TB3:59A co W
909 TB3:60A Tank Farm
60 75-85%
e @ TB36IA | oq Sensor Temp
= n
912 62
TB3:63A 63 Swing Tank
o @ @ Sensor Temp
8369 | G4 W
914
915 @ 65
[ 7e366n |
ot @ 2 66 | >~ SPARE 2
917 @ TB3:67A 67
|/
| N
918 @
68
919 @ TB3:69A
— 69 | >~ SPARE 3
920 @ @ TB3:70A 70
%

921

922

[
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TB3:1 thru TB3:6; TB3:19 thru TB3:34 TB3:9 thru TB3:18

Single level feed through terminal block. Single level feed through terminal block.
Two connection to two connection.

TB3:7 & TB3:8
TB3:35 thru TB3:70. Grounding terminal block.
Double level feed through terminal block. 2 circuits. Two connection to two connection.

Notes:

Dimensions and specifications subject to change without notice in accordance with our policy of continuous product improvement.

Intertek

® Customer Service and Product Support: 800.900.9276 * Fax 800.559.1583
m Headquarters: 20 Industrial Way, Rochester, NH, USA 03867  603.335.6300 ¢ Fax 603.335.3355
9 Brigden Gate, Halton Hills, Ontario, Canada L7G 0A3 (905) 203-0600 Fax: (905) 636-0666

Heating Systems Company

H2433200-

www.Laars.com Litho in U.S.A. © Laars 24-08 Document 2212
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