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Introduction

This manual provides setup, operating, troubleshgaind maintenance information for the
DAIKIN Water Cooled Chillers with Flooded heat &amgers and 1 or 2 screw compressors
using Microtech IIl Controller.

HAZARD |DENTIFICATION INFORMATION

A DANGER

Dangers indicate a hazardous situation which will result in death or serious injury if not avoided.

AWARNING

Warnings indicate potentially hazardous situations, which can result in property damage, severe
personal injury, or death if not avoided.

A CAUTION

Cautions indicate potentially hazardous situations, which can result in personal injury or
equipment damage if not avoided.

Software Version: This manual covers units with Software Version 1.TBe unit's software
version number can be viewed by selecting the “Alfdhiller” menu item accessible without
password. Then, pressing the MENU key will retiarthe Menu screen.

Minimum BSP Version: 9.20

AWARNING

Electric shock hazard: can cause personal injury or equipment damage. This equipment must be
properly grounded. Connections to, and service of, the MicroTech Il control panel must be
performed only by personnel who are knowledgeable in the operation of this equipment .

ACAUTION

Static sensitive components. A static discharge while handling electronic circuit boards can cause
damage to the components. Discharge any static electrical charge by touching the bare metal
inside the control panel before performing any service work. Never unplug any cables, circuit
board terminal blocks, or power plugs while power is applied to the panel.

NOTICE
This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with this instruction manual, can cause interference to radio communications.
Operation of this equipment in a residential area can cause harmful interference, in which case the
user will be required to correct the interference at the user’'s own expense. Daikin disclaims any
liability resulting from any interference or for the correction thereof.
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Controller Operating Limits:

Operation (IEC 721-3-3):

e Temperature -40...+70 °C

* Restriction LCD -20... +60 °C

e Restriction Process-Bus -25....+70 °C

e Humidity < 90 % r.h (no condensation)

e Air pressure min. 700 hPa, corresponding to ma&0@m above sea level

Transport(IEC 721-3-2):

e Temperature -40...+70 °C
e Humidity < 95 % r.h (no condensation)
e Air pressure min. 260 hPa, correspondingnésa. 10,000 m above sea level.

Controller Features

Readout of the following temperature and presseadings:

e Entering and leaving chilled water temperature

«  Entering and leaving condenser water temperature

e Liquid Temperature

»  Saturated evaporator refrigerant temperature aegspre
e Saturated condenser refrigerant temperature arssyme

e Suction line, and discharge line temperaturealculated superheat for discharge and suction
lines

e Oil pressure

Automatic control of primary and standby chilledterapumps and primary condenser water
pump. The control will start one of the chilledterapumps (based on lowest run-hours) when
the unit is enabled to run (not necessarily runming call for cooling) and when the water
temperature (entering or leaving) reaches a pdifieeze possibility (valid also for condenser
water temperatures).

Two levels of security protection against unauthextichanging of setpoints and other control
parameters.

Warning and fault diagnostics to inform operatdravarning and fault conditions in plain
language. All events and alarms are time and stateped for identification of when the fault
condition occurred.

Fifty previous alarms are available.

Remote input signals for chilled water reset, dedrianiting, current limit and unit enable.

Test mode allows the service technician to manualhtrol the controllers’ outputs and can be
useful for system checkout.

Building Automation System (BAS) communication chiity via LonTalkl], Modbug], or
BACnet] standard protocols for all BAS manufacturers.
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Pressure transducers for direct reading of systesspres. Preemptive control of low
evaporator pressure conditions and high dischawggspre to take corrective action prior to a
fault trip.
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General Description

The control panel is located on the front of thé& ahthe compressor end. There are three
doors. The control panel is behind to left-handrdobhe power panel is behind the middle
and right-hand doors.

General Description

The MicroTech 1l control system consists of a microprocessor-basadraler and a
number of extension modules, which vary dependmghe unit size and conformation. The
control system provides the monitoring and confusictions required for the controlled,
efficient operation of the chiller.

The operator can monitor all critical operating @itions by using the screen located on front
of the left-hand door. In addition to providind abrmal operating controls, the MicroTech

[l control system will take corrective action ffe chiller is operating outside of its normal
design conditions. If a fault condition develoghg controller will shut a compressor, or the
entire unit, down and activate an alarm output. .

The system is password protected and only allowssacby authorized personnel. Except
that some basic information is viewable and alazarsbe cleared without a password. No
settings can be changed.

Operation Commands Layout

Figure 1, Operation Commands

Qo Q1
1 2
LOC 0 REM 0 1
Unit On/Off Switch #1 Compressor
On/Off Switch

#2 Compressor Heat/Cool Switch
On/Off Switch
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LOC REM

Unit On/Off Switch

#2 Compressor On/Off Switch

#1 Compressor On/Off Switch

Qo
5 0 2
LOC REM

Unit On/Off Switch

Heat Pump Switch

#1 Compressor On/Off Switch
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Controller Description

Hardware Structure

The MicroTech Il control system for water cooleztesv chillers with Flooded heat exchangers
consists of a main unit controller with a numberegfension 1/0 modules attached depending on
the chiller size and configuration.

Up to two optional BAS communication modules mayiriduded on request.
An optional Remote Operator Interface panel maynblkeided, connected with up to nine units.

The Advanced MicroTech Il controllers used on wateoled screw chillers with Flooded heat
exchangers are not interchangeable with previowsdWiech Il controllers.

Figure 6, hardware structure
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System Architecture

The overall controls architecture uses the foll@vin

» One Microtech lll main controller

* /O extension modules as needed depending on tifeyacation of the unit
» Optional BAS interface as selected

Figure 2, System Architecture

e Aci’zf’ k’,};‘;ﬁi‘f Lon) MicroTech I1l Main Controller <

l{e]
Extension I/O Extension 1/0 Extension |
Cool/Heat Compressor #1 EXV #1 -
Switch

I/O Extension
Compressor #2

1/Q Extension
EXV #2
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Control network details

Peripheral Bus is used to connect I/O extensiotisganain controller.

Controller/ Siemens Part Number| Addres Usage
Extension Module S
Unit POL687.70/MCQ n/a
Compressor #1 POL965.00/MCQ 2 | Used on all configurations
EEXV #1 POL94U.00/MCQ 3
Comp. #2 POL965.00/MCQ 4 | Used when configured fo
EEXV #2 POL94U.00/MCQ 5 2
HP POL925.00/MCQ 25 Heat Pump Option

Communication modules

Any of the following modules can be connected diyeto the left side of the main
controller to allow a BAS interface to function.

Module Siemens Part Number Usage
BacNet/IP POL908.00/MCQ Optional
Lon POL906.00/MCQ Optional
Modbus POL902.00/MCQ Optional
BACnet/MSTP POL904.00/MCQ Optional
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Sequence of Operation
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Figure 3, Unit Sequence of Operation (see Figure 4 for circuit sequence of

operation)
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1 to 3: The chiller may be disabled by
the unit switch, remote switch, the
keypad enable setting or the BAS
network. In addition, the chiller will
be disabled if all the compressors are
disabled or in case of unit alarm. If the
chiller is disabled the unit status will
reflect this and also show why it is
disabled.

4: If the chiller is enabled, then the
unit will be in Auto state and the
Evaporator water pump output will be
activated.

5: The chiller will then wait for the
flow switch to close. Unit status will
be Auto:Wait for flow

6: After establishing flow, the chiller
will wait some time to to allow the
chilled water loop to recirculate for an
accurate reading of the leaving water
temperature.

7: After establishing flow and chilled
water has recirculated, the Condenser
pump output will be activated.

8: The chiller will then wait for the
flow switch to close.

9: After establishing the flow, the
chiller will wait for some time to allow
the Condenser water loop to
recirculate.

10 to 11: The chiller is now ready to
start if enough load is present. If the
LWT is not higher than the Active
Setpoint plus the Start Up Delta T, the
unit status will be Auto: Wait for Load.

If the LWT is higher than the Active
Setpoint plus the Start Up Delta T, the
unit status will be Auto. A compressor
can start at this time.
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12: The first compressor to start is
generally the available compressor with
the least number of starts. This
compressor will go through its start
sequence at this point.

13: the first compressor will be loaded
and unloaded as needed in an attempt to
satisfy the load by controlling the LWT to
the Active Setpoint.

14: if a single compressor is not enough to
satisfy the load, an additional compressor
will need to be started. An additional

compressor will be started when the
running compressor is loaded to a specific
capacity and the LWT is higher than the
Active Setpoint plus the Stage Up Delta T.

15: a minimum time must pass between
the starting of compressors. The time
remaining can be viewed on the HMI if
the minimum password level is active.

16: The second compressor will go
through the its start sequence at this point.

17: all the running compressors will now
be loaded/unloaded as needed to satisfy
the load. When possible they will load
balance so that running compressors are
providing nearly equal capacity.

18: As the load drops off, the compressors
will unload accordingly. If the LWT drops
below the Active Setpoint minus the Stage
Down Delta T, one compressor will shut
off. If the running compressors are
unloaded below a minimum value, this
can also result in a compressor shutting
off.

19: The next circuit off is generally the
one with the most run hours.
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Figure 4, Circuit Sequence of Operation
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Sequence of Operation Compressor
1: Unit is powered and enabled to Run

2: The compressor can be disabled at the
unit start.

3: The compressor must be enabled before
it can run. When the compressor is Off the
status will be Off: Compressor Switch. If
the compressor has an active stop alarm
then the status will be Off: Comp Alarm.

4: A minimum time must pass between the
previous start of a compressor and the
next start. If this timer has not passed a
cycle timer will be active and the

compressor status will be Off: Cycle

Timer.

5: If the compressor is not ready due to
the refrigerant in oil sump the compressor
will not start. The compressor status will
be Off: Oil Heating.

6 and 7: If the compressor is ready to start
when needed the compressor status will
be Off: Ready. The control wait for a start
command to run the compressor.

8 and 9: When the compressor begin to
run the compressor status will be Run:
Normal. It will continue to run until a stop
command will be generated.

10: When the compressor will be
commanded to stop it will download
completely and then stop.
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Controller Operation

MicroTech Il Inputs/Outputs
The chiller may be equipped with one up to threamessors.
Analog Inputs

# Description Signal Source Expected Range
All | Evaporator Entering Water Temp NTC Thermister (LOK@25°C) -50°C — 120°C
Al2 | Evaporator Leaving Water Temp NTC Thermister (LOK@25°C) -50°C — 120°C
AI3 | Condenser Entering Water Temp NTC Thermister (LOK@25°C) -50°C - 120°C
X1 | Condenser Leaving Water Temp NTC Thermister (L0OK@25°C) -50°C - 120°C
X4 | LWT Reset 4-20 mA Current 1to 23 mA
X7 | Demand Limit 4-20 mA Current 1to 23 mA
X8 | Unit Current 4-20 mA Current 1to 23 mA
Analog Outputs

# Description Output Signal Range
X5 | Condenser Pump VFD 0-10vDC 0 to 100% (1000 steps resolution)
X6 | Condenser Bypass Valve 0-10vDC 0 to 100% (1000 steps resolution)
Digital Inputs

# Description Signal Off Signal On
DI1 | Unit PVM Fault No Fault
DI2 | Evaporator Flow Switch No Flow Flow
DI3 | Double Set Point/ Mode Switch Cool mode Ice mode
DI4 | External Alarm Remote off Remote on
DI5 | Unit Switch Unit off Unit on
DI6 | Emergency Stop Unit off/rapid stop Unit on

X2 Current Limit Enable Disabled Enabled

X3 Condenser Flow Switch No Flow Flow
Digital Outputs

# Description Output OFF Output ON

DO1 Evaporator Water Pump #1 Pump Off Pump On

Alarm Active

DO2 Unit Alarm Alarm not Active (Flashing= circuit

alarm)

DO3 Cooling Tower Out 1 Fan Off Fan On

DO4 Cooling Tower Out 2 Fan Off Fan On

DO5 Cooling Tower Out 3 Fan Off Fan On

DO6 Cooling Tower Out 4 Fan Off Fan On

DO7 Oil Equalization Solenoid Valve Solenoid Closed Solenoid Open

DO9 Condenser Water Pump Pump Off Pump On
DO10 | Evaporator Water Pump #2 Pump Off Pump On
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Extension I/O Compressor #1 to #2

Analog Inputs

# Description Signal Source Expected Range
X1 Discharge Temperature NTC Thermister (LOK@25°C) -50°C — 120°C
X2 Slide Position Sensor LVDT Transducer 410 20 mA

X3 Oil Pressure Ratiometric (0,5-4,5 Vdc) 0to 5 Vdc

X4 Condenser Pressure (*) Ratiometric (0,5-4,5 Vdc) 0to 5 Vdc

X7 Motor Protection PTC Thermistor n/a

X8 Liquid Temperature NTC Thermister (LOK@25°C) -50°C — 120°C
(*) Only on Compressor Control module #1

Analog Outputs

# | Description Output Signal F|2ange

Not Needed

Digital Inputs

# Description Signal Off Signal On

X5 Circuit Switch Circuit Off Circuit On

X6 Starter Fault Fault No fault

DI1 | High Pressure Switch Fault No fault

Digital Outputs

# Description Output Off Dutput On

DO1 | Start Compressor Compressor Off Compressor On
DO2 | Compressor Alarm No Alarm Alarm

DO3 | Oil Heater Resistance Oil Heater Off Oil Heater On
DO4 | Liquid Injection Liquid Injection Off Liquid Injection On
DO5 | Load Compressor Load Off Load On

DO6 | Unload Compressor Unload Off Unload On

/O EXV #1 to #2

Analog Inputs

# Description Signal Source Expected Range
X1 Evaporator Pressure (*) Ratiometric (0,5-4,5 Vdc) 0to 5 Vdc

X2 Suction Temperature NTC Thermister 10K@25°C) | -50°C — 120°C
X3

(*) Only on driver #1

Analog Outputs

# | Description Output Signal F|2ange

Not Needed

Digital Inputs

# Description Signal Off Signal On

DI1 Low Press Switch No Fault Fault

Digital Outputs

# Description Output Off Dutput On
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Stepper Motor Output

# Description

M1+ .
EXV Stepper Coil 1

M1-

M2+ .
EXV Stepper Coil 2

M2-

Extension I/O Unit Heat Pump

Digital Inputs
# Description Signal Off Signal On
DI1 Cool Heat Switch Cooling Mode Heating Mode

Setpoints

The following parameters are remembered during pavfle are factory set to thB®efault
value, and can be adjusted to any value irRifwegecolumn.

Read and write access to these set points is deetrhy the Global HMI (Human Machine

Interface) Standard Specification.

Table 1, Setpoint Value and Range

Description Default
- Range
Unit Ft/Lb Sl
Manufacturing Location Not Selected Not Selectadrope, USA
Unit Enable Disabled Disabled, Enabled
Control source Local Local, Network
Available Modes Cool COOL
COOL/w GLYCOL
COOL/ICE w GLYCOL
ICE w/GLYCOL
HEAT/COOL
HEAT/COOL w GLYCOL
HEAT/ICE w GLYCOL
TEST
Cool LWT 1 7°C See section 0
Cool LWT 2 7°C See section 0
Heat LWT 1 45 °C 40 to 60°C
Heat LWT 2 45 °C 40 to 60°C
Ice LWT -4 °C -8to4 °C
Startup Delta T 2,7°C 0to5°C
Shut Down Delta T 1.5°C 0to 1,7 °C
Stage Up Delta T (between 1°C 0t01,7 °C
compressors)
Stage Down Delta T (between 05 °C 01017 °C
COmpressors)
Max Pulldown 1,7 °C/min 0,3 to 2,7 °C/min
Max Pullup 1,7 °C/min 0,3t0 2,7 °C/min
Evap Recirc Timer 30 0 to 300 seconds
#1 Only, #2 Only, Auto,
Evap Control #1 Only #1 Primary, #2 Primary
LWT Reset Type None None, 4-20mA, Return, OAT]
Max Reset 5°C 0to 10 °C
Start Reset Delta T 5°C Oto10°C
Soft Load Disable Disable, Enable
Starting Capacity Limit 40% 20-100%
Soft Load Ramp 20 min 1-60 minutes
Demand Limit Disable Disable, Enable
Flex Current Limit Disable Disable, Enable
Current @ 20mA 800 Amp 0 to 2000 Amp = 4 to 20 mA
Current limit Set Point 800 Amp 0 to 2000 Amp
# of Compressors 2 1-2
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Description Default

- Range
Unit Ft/Lb Sl
Ice Cycle Delay 12 1-23 hours
Condenser Water Temp Setpoint 35°C 69,8 to 14@¥FtH 60 °C
Condensation Control value Cond In Cond In, Cond Out
Condensation Analog Output type None None, Vfd, Bypéalve
Tower 1 Setpoint 35°C 21t0 60 °C
Tower 2 Setpoint 37 °C 21t0 60 °C
Tower 3 Setpoint 39 °C 211060 °C
Tower 4 Setpoint 41 °C 211060 °C
Tower 1 Differential 15°C 0,1t0 10dK
Tower 2 Differential 15°C 0,1t0 10dK
Tower 3 Differential 1.5°C 0,1to 10dK
Tower 4 Differential 1.5°C 0,1to 10 dK
Vfd Min Speed 10% 0 to 100%
Vfd Max Speed 100% 0 to 100%
Byp valve Min Opening 0% 0 t0100%
Byp valve Max Opening 95% 0 t0100%
Vfd/ Byp valve PID prop gain (kp) 10.0 0 to 50
Vfd/ Byp valve PID deriv time (Td) 1.0s 0 to 180s
Vfd/ Byp valve PID integ time (Ti) 600.0 s 0 to 600s
Clear Ice Delay No No, Yes
Evap LWT sensor offset 0°F 0°C -5.0t0 5.0°C / 18.0.0°F
Evap EWT sensor offset 0°F 0°C -5.0t0 5.0°C / 16.0.0°F
Start-start timer 10 min 6-60 minutes
Compressor — Global F/lb [ sl
Stop-start timer 5 min 3-20 minutes
Pumpdown Pressure 200 kPa 70 to 280 kPa
Pumpdown Time Limit 120 sec 0 to 180 sec
Light Load Stg Dn Point 50% 20 to 50%
Load Stg Up Point 50% 50 to 100%
Stage Up Delay 5 min 0 to 60 min
Stage Down Delay 3 min 3 to 30 min
Stage Delay Clear No No, Yes
Max # Comps Running 2 1-3
Sequence # Cir 1 1 1-4
Sequence # Cir 2 1 1-4
Sequence # Cir 3 1 1-4
Liquid Injection Activation 85°C 75 to 90°C
Low Evap Pressure-Unload 160 kPa See section 0
Low Evap Pressure-Hold 180 kPa See section 0
High Oil Press Delay 30 sec 10-180 sec
High Qil Press Differential 250 kPa 0 to 415 kPa
Low Oil Level Delay 120 sec 10 to 180 sec
High Discharge Temperat. 110 °C 6510 110 °C
Low Pressure Ratio Delay 90 sec 30-300 sec
Start Time Limit 60 sec 20 to 180 sec
Evaporator Water Freeze 2,2°C See section 0
Evaporator Flow Proof 15 sec 51to 15 sec
Evap Recirculate Timeout 3 min 1to 10 min
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The following set points exist individually for dacircuit:

Description Default Range
FULb | Sl

Circuit mode Enable Disable, Enable, Test
Capacity Control Auto Auto, Manual
Capacity 0% 0 to 100%
Clear Cycle Timers Off Off,On
EXV control Auto Auto, manual
EXV position See note 2 below table 0% to 100%
Service Pumpdown Off Off,0n
Evap pressure offset OkPa -100 to 100 kPa
Cond pressure offset OkPa -100 to 100 kPa
Oil pressure offset OkPa -100 to 100 kPa
Suction temp offset 0°C -5.0t0 5.0 deg
Discharge temp offset 0°C -5.0t0 5.0 deg

Auto Adjusted Ranges

Some settings have different ranges of adjustmasddbon other settings.

Cool LWT 1 and Cool LWT 2

Available Mode Selection Range SlI

Without Glycol 4t015°C

With Glycol -4to 15 °C
Evaporator Water Freeze

Available Mode S election Range Sl

Without Glycol 2106 °C

With Glycol -18to 6 °C
Low Evaporator Pressure - Hold

Available Mode Selection Range Sl

Without Glycol 170 to 310 kP4

With Glycol 0 to 310 kPa
Low Evaporator Pressure - Unload

Available Mode Selection Range Sl

Without Glycol 170 to 250 kP4

With Glycol 0 to 410 kPa

Preliminary Operations

Due to the complexity of the regulating algorithitis required to proceed with an accurate
sensors calibration. The calibration is done bytdigcand prior to any modification to the
control system (controller replacement, softwargrages) it's required to take note of these
corrections and restore them in the controller teefbarting up the machine.

The calibration can also be done by trained sert@mhnicians equipped with adequate
instrumentation.

Particular care must be taken when calibrating Brefpr Pressure transducer, Suction
Temperature sensors and Slide Position indicators.

If one of this sensors/transducers has to be regldas calibration has to be done again before
the machine can be started again.
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Unit Functions

Calculations

LWT Slope
LWT slope is calculated such that the slope reptesgbe change in LWT over a time frame
of one minute with at least five samples per miriatédboth evaporator and condenser.

Pulldown Rate
The slope value calculated above will be a negatilee as the water temperature is
dropping. For use in some control functions, tegative slope is converted to a positive
value by multiplying by —1.

Refrigerant Saturated Temperature
Refrigerant saturated temperature is calculated tiee pressure sensor readings for each
circuit. A function provides the converted valua@hperature to match values published
data for R134a
-within 0.1 C for pressure inputs from 0 kPa to @Ha,
-within 0.2 C for pressure inputs from -80 kPa tkF@&.

Evaporator Approach
The evaporator approach is calculated for the singfrigerant circuit. The equation is as
follows:

Evaporator Approach = LWT — Evaporator Saturatecherature

Condenser Approach
The condenser approach is calculated for the sheffiggerant circuit. The equation is as
follows:

Condenser Approach = LWT — Condenser Saturated &ehpe

Maximum Saturated Condenser Temperature
The maximum saturated condenser temperature cadrula modeled after the compressor
operational envelope. Its value depends on the gfige used in the compressor and is
equal to the following:

HSA (slide 3.0): 69.0°C
HSW (slide 2.2): 58.0°C

High Saturated Condenser — Hold Value
High Cond Hold Value depends on the slide type uis¢kde compressor and is equal to the
following:
HSA (slide 3.0): 68.0°C
HSW (slide 2.2): 55.0°C

High Saturated Condenser — Unload Value
High Cond Unload Value depends on the slide typel iis the compressor and is equal to
the following:
HSA (slide 3.0): 68.5°C
HSW (slide 2.2): 56.0°C
Pressure Ratio
The pressure ratio is calculated as follows:
PR = (Condenser Pressure + 100kPa) / (Evaporatessie + 100kPa)
SubCooling
The SubCooling is calculated as follows:
SubCooling = Condenser Saturated Temperature - itgmperature
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Unit Enable

Enabling and disabling the chiller is accomplishisthg set points and inputs to the chiller.
The local/remote switch input, and Unit Enable Baint all are required to be on for the
unit to be enabled when the control source iscsketdal. The same is true if the control
source is set to network, with the additional regumient that the BAS request must be on.

Unit is enabled according to the following table.
NOTE: An x indicates that the value is ignored.

Local Control | it Enable BAS Unit
Remote Source Set Set Point Request Enable
Switch Point

Off X X X Off
X X Off X Off
X X X X Off

On Local On X ON
X Network X Off Off

On Network On On ON

All of the methods for disabling the chiller, dissed in this section, will cause a normal
shutdown (pumpdown) of any running circuits.

When the controller is powered up, the Unit En&#¢ Point will be initialized to ‘off’ if the
Unit Status After Power Failure Set Point is sebfb.

Unit Mode Selection

The operating mode of the unit is determined bgaets and inputs to the chiller. The
Available Modes Set Point determines what modeaspefation can be used. This setpoint
also determines whether the unit is configuredyfgcol use. The Control Source Set Point
determines where a command to change modes wikk ¢oym. A digital input switches
between cool mode and ice mode if they are availabd the control source is set to local.
The BAS mode request switches between cool modécandode if they are both available
and the control source is set to network.

The Available Modes Set Point must only be changleein the unit switch is off. This is
to avoid changing modes of operation inadvertentiile the chiller is running.

Unit Mode is set according to the following table.
NOTE: An “X” indicates that the value is ignored.

Control Source Mode HP BAS Available Modes Unit Mode
Set Point Input Switch Request Set Point
X X X X Cool Cool
X X X X Cool w/Glycol Cool
Local Off X X Cool/lce w/Glycol Cool
Local On X X Cool/lce w/Glycol Ice
Network X X Cool Cool/lce w/Glycol Cool
Network X X Ice Cool/lce w/Glycol Ice
X X X X Ice w/Glycol Ice
Local X Off X Cool/Heat Cool
Local X On X Cool/Heat Heat
Network X X Cool Cool/Heat Cool
Network X X Heat Cool/Heat Heat
Local Off Off X Cool/lce w/Glycol/ Cool
Heat
Local on Off X Cool/lce w/Glycol/ Ice
Heat
Local X On X Cool w/Glycol/Heat Cool
Local X On X Cool w/Glycol/Heat Heat
Network X X Cool Cool/ice w/Glycol/ Cool
Heat
Network X X Ice Cool/lce w/Glycol/ Ice
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Heat

Network X X Heat Coolflce w/Glycol/ Heat
Heat

X X X Test Test

Glycol Configuration

If the Available Modes Set Point is set to an aptidGlycol, then glycol operation is
enabled for the unit. Glycol operation must bekblisd only when the Available Modes

Set Point is set to Cool.

Unit Control States

The unit will always be in one of three states:

*  Off — Unitis not enabled to run.

e Auto — Unitis enabled to run.

e« Pumpdown — Unit is doing a normal shutdown.

The unit will be in the Off state if any of the lmving are true:
A manual reset unit alarm is active

» All compressors are unavailable to start (canraut stven after any cycle timers

have expired)
* The unit mode is ice, all circuits are off, and ite mode delay is active

The unit will be in the Auto state if any of thdlfaving are true:
¢ Unit enabled based on settings and switches

e If unit mode is ice, the ice timer has expired

¢ No manual reset unit alarms are active

* Atleast one compressor is enabled and availaldeato

The unit will be in Pumpdown until all running corepsors finish pumping down if any

of the following are true:
e Unitis disabled via settings and/or inputs in ieecO

Unit Status
The displayed unit status is determined by the itimmd in the following table:
Enum Status Conditions
0 Auto Unit State = Auto
1 Off Loc/Rem Unit State = Off and Unit Switch = Disable
2 Unit Alarm Unit State = Off and Unit Alarm active
3 Off Ice mode timer Unit State = Off, Unit Mode = Ice, and Ice Delay =
Active
4 Off All compr disable Unit State = Off and All compressors are unavailable
5 Off Keypad disable Unit State = Off and Unit Enable Set Point = Disable
6 Off Bas disable Unit State = Off, Control Source = Network, and BAS
Enable = false
7 Test mode Unit State = Off and Unit Mode = Test
8 Auto Max Pull Dn
9 Unit Cap Limit Unit State = Auto, unit capacity limit has been met or
exceeded
10 Auto Current Limit Unit State = Auto, unit current limit has been met or
exceeded
11 Cfg chg, rst ctrl Manufacturing location has been changed reboot
required
12 Wait for load Unit State = Auto, no circuits _running, and LWT is
less than the active set point + startup delta
13 Water recirc Unit State = Auto and Evaporator State = Start
14 Wait for flow Unit State = Auto, Evaporqtor State = Start, and Flow
Switch is open
15 Pumpdown Unit State = Pumpdown
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16 Off Mfg Loc not set Manufacturing Location
17 Auto LP Hold Unit State = Auto, High Pressure Hold limit had been
exceeded
18 Auto LP Unload Unit State = Auto, High Pressure Unload limit had
been exceeded
19 Auto HP hold Unit State = Auto, High Pressure Hold limit had been
exceeded
Auto HP Unload Unit State = Auto, High Pressure Unload limit had
been exceeded

Ice Mode Start Delay

An adjustable start-to-start ice delay timer wiitik the frequency with which the chiller
may start in Ice mode. The timer starts when itis& ¢ompressor starts while the unit is
in ice mode. While this timer is active, the afiltannot restart in Ice mode. The time
delay is user adjustable.

The ice delay timer may be manually cleared tod@cestart in ice mode. A set point
specifically for clearing the ice mode delay isitalge. In addition, cycling the power
to the controller will clear the ice delay timer.

Evaporator Pump Control
Three pump control states for control of the evafmwrpumps:

e Off - No pump on.
e Start — Pump is on, water loop is being recirculate
* Run - Pump is on, water loop has been recirculated.

The control state is Off when all of the followiage true:
* Unit state is Off
* LWT is higher than the Evap Freeze set point ofTL&nsor fault is active
 EWT is higher than the Evap Freeze set point oiTESéhsor fault is active

The control state is Start when any of the follayvare true:
e The unit state is auto
* LWT isless than the Evap Freeze set point min6s©O and LWT sensor fault
isn't active
* EWT is less than the Evap Freeze set point mir8@ and EWT sensor fault
isn't active

The control state is Run when the flow switch inipas been closed for a time greater
than the Evaporator Recirculate set point.

Pump Selection

The pump output used is determined by the Evap Roomprol set point. This setting
allows the following configurations:

o #1 only — Pump 1 will always be used

o #2 only — Pump 2 will always be used

* Auto — The primary pump is the one with the leasthours, the other is used
as a backup

e #1 Primary — Pump 1 is used normally, with pums 2 &ackup

e #2 Primary — Pump 2 is used normally, with pums A &ackup
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Primary/Standby Pump Staging

The pump designated as primary will start firgtthé evaporator state is start for a time
greater than the recirculate timeout set pointthede is no flow, then the primary pump
will shut off and the standby pump will start. Wihthe evaporator is in the run state, if
flow is lost for more than half of the flow proddtgpoint value, the primary pump will
shut off and the standby pump will start. Oncedtamdby pump is started, the flow loss
alarm logic will apply if flow cannot be establishi the evaporator start state, or if
flow is lost in the evaporator run state.

Auto Control

If auto pump control is selected, the primary/stanidgic above is still used. When the
evaporator is not in the run state, the run hotite@pumps will be compared. The
pump with the least hours will be designated agptiveary at this time.

Condenser Pump Control

There are three condenser pump control state®fdrat of the condenser pump:
o Off
e Start — Pump is on, water loop is being recircalate
* Run - Pump is on, water loop has been recirculated

The control state is Off when any of the followisg true:
e Unit state is Off
* LWT is higher of Evap Freeze set point or LWT serfaalt is active
* EWT is higher of Evap Freeze set point or EWT sefeadlt is active

The control state is Start when any of the follayvare true:
* The unit state is auto
e LWT is lower than (Evap Freeze set point - 0.6 &d LWT sensor fault is
not active or EWT is lower than (Evap Freeze séitpo0.6 °C) and EWT
sensor fault is not active.

The control state is Run when the flow switch inpas been closed for a time greater
than the loop Recirculate set point.
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Condensation Control

Three condensation control modes are available:

* Cond In — the condensation control measure is@hdenser entering water
temperature

» Cond Out - the condensation control measure iséhdenser leaving water
temperature

The Condenser control mode is determined by thel@usation Control Value set
point.

Within these control modes, the application mandige®utputs for the control of
condensation devices:
* n.4 on/off signals for cooling tower, always avhi&a
* n.1 modulating 0-10V signal, whose availabilitydetermined by the
Condensation Analog Output type set point.

Cond In/Cond Out condensation control

If the Condensation Control Value Set Point ists&Eond In or Cond Out options, then
Tower fan #1..4 control is enabled for the unit.

According to Tower fan #1..4 set point and diffdi@rdefault values listed in the Unit
Set Points table, the following graph summarizesattivation and deactivation
conditions for Towers fan.

Towers
Qutput

Tower

Tower
#3

Tower
#2

Tower
#1

30 31 32 33 34 35 38 37 38 39 40 41 T° Cond
(In/Out)

The Tower fan # (# = 1..4) control states are:
o Off
e On

The Tower fan # control state is Off when any & tbllowing are true:
* Unit state is Off
* Tower fan # state is Off and EWT (Cond In) or L\Jofd Out) is lower than
Tower fan # Set point
» Tower fan # state is On and EWT (Cond In) or LWDi@ Out) is lower than
Tower fan # Set point — Tower fan # Diff.

The Tower fan # control state is On when all offtiibwing are true:
e The unit state is auto
« EWT (Cond In) or LWT (Cond Out) is equal or higltean Tower fan # Set
point
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If the Condensation Control Value Set Point istegfond In or Cond Out options and
Cond Aout type Set Poaint is set to Vfd or Byp Vabmions, a 0-10V signal is also
enabled for the unit to regulate a modulating cosdéon device by mean of a PID
controller.

According to Vfd/Byp Valve default values listedtire Unit Set Points table, the
following graph is an example of the modulatingnsigbehavior in case of a control
supposed to be purely proportional.

Analog
output max
value (10'V)

Analog
output min
value (0 V)

T° Cond
(I/Out)

30 3 32 33 34 36 a7 38 39 40 41
35
Cond In/Out Temp
Set Point

|

KP = PID Proportional Gain

Regulation Band = 100/KP

In this case, the analog output varies acrossetipglation band calculated as Condenser
Water Temp Set Point = 100/kp, where kp is the rmbproportional gain, and centered

on the Condenser Water Temp Set Point.
Vfd regulation is always intended to control a dogltower fan.
This control will act differently in heat mode. this case the two analog outputs will
always be at maximum.

Leaving Water Temperature (LWT) Reset

LWT Target

The LWT Target varies based on settings and ingudsis selected as follows:

Control Source Mode HP BAS Available Modes Base LWT Target
Set Point Input Switch Request Set Point
Local OFF OFF X COOL Cool Set Point 1
Local ON OFF X COOL Cool Set Point 2
Network X OFF COOL COOL BAS Cool Set Point
Local OFF OFF X COOL w/Glycol Cool Set Point 1
Local ON OFF X COOL w/Glycol Cool Set Point 2
Network X OFF X COOL w/Glycol BAS Cool Set Point
Local OFF OFF X COOL/ICE wiGlycol Cool Set Point 1
Local ON OFF X COOL/ICE w/Glycol Ice Set Point
Network X OFF COOL COOL/ICE w/Glycol BAS Cool Set Point
Network X OFF ICE COOL/ICE w/Glycol BAS Ice Set Point
Local X OFF X ICE w/Glycol Ice Set Point
Network X OFF X ICE w/Glycol BAS Ice Set Point
Local OFF ON X HEAT Heat Set Point 1
Local ON ON X HEAT Heat Set Point 2
Network X X HEAT HEAT BAS Heat Set Point

Leaving Water Temperature (LWT) Reset

The base LWT target may be reset if the unit €@l or Heat mode and it is
configured for a reset. The type of reset to lelus determined by the LWT Reset

Type set point.
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When the active reset increases, the Active LWTgdtis changed at a rate of
0.05 °C(0.1°F) every 10 seconds. When the active remaedses, the Active LWT
Target is changed all at once.

After resets are applied, the LWT target can nexeeed a value df5°C (60°F).
Reset Type — None

The Active Leaving Water variable is set equah® ¢urrent LWT set point.
Reset Type — Return

The Active Leaving Water variable is adjusted by tbturn water temperature.

Return Reset

LWT set Point+Max Rese

(54) /]
Active
LWT

(°F)

Max Reset
(10)

LWT Set Point
(44)

\ 4

[
0 Start Reset Delta T

Evap Delta T (°F)

The active set point is reset using the followiaggmeters:

1. Cool LWT set point

2. Max Reset set point

3. Start Reset Delta T set point

4. EvapDeltaT

Reset varies from 0 to Max Reset set point as Yap&rator EWT — LWT (Evap delta t)
varies from the Start Reset Delta T set-point to 0.

4-20 mA External Signal Reset
The Active Leaving Water variable is adjusted by 4hto 20 mA reset analog input.

Parameters used:

1. Cool LWT set point
2. Max Reset set point
3. LWT Reset signal

Reset is 0 if the reset signal is less than orldguamA. Reset is equal to the Max
Reset Delta T set point if the reset signal eqoakxceeds 20 mA. The amount of reset
will vary linearly between these extremes if theetesignal is between 4 mA and 20
mA. An example of the operation of 4-20 rese€ool mode follows.

4-20 mA Reset - Cool Mode

7

Y

Active Max Reset
LWT (10)

(°F)

Cool LWT Set g
Point (44)

0 4 20

Reset Signal (mA)

D-EOMWCO00304-14EN



-27 -

Unit Capacity Control

Unit capacity control is performed as describethia section.

Compressor Staging in Cool Mode

The first compressor on the unit is started whepevator LWT is higher than the
target plus the Startup Delta T set point.

An additional compressor is started when Evapoladt is higher than the target plus
the Stage Up Delta T set point.

When multiple compressors are running, one wilt stown if evaporator LWT is lower
than the target minus the Stage Down Delta T set.po

The last compressor running will shut down whenetaporator LWT is lower than the
target minus the Shut Down Delta T set point.

Compressor Staging in Heat Mode

The first compressor on the unit is started whendeaser LWT is lower than the target
minus the Startup Delta T set point.

An additional compressor is started when Conddndér is lower than the target
minus the Stage Up Delta T set point.

When multiple compressors are running, one wilt sfown if Condenser LWT is
higher than the target plus the Stage Down DekatIpoint.

The last compressor running will shut down whenGbadenser LWT is higher than
the target plus the Shut Down Delta T set point.

Stage Up Delay

A minimum amount of time will pass between compoesstarting, which is defined by
the Stage Up Delay set point. This delay will oapply when at least one compressor
is running. If the first compressor starts anccilyi fails on an alarm, another
compressor will start without this minimum time piag.

Required Load For Stage Up

An additional compressor will not be started uallilrunning compressors are at a
capacity higher than the Load Stage Up set poinmyraning in a limited state.

Light Load Stage Down in Cool Mode

When multiple compressors are running, one wilt slowvn if all running compressors
are at a capacity lower than the Load Stage Dowpaiet and the evaporator LWT is
less than the target plus the Stage Up Delta paat. A minimum amount of time will
pass between compressors stopping as a resuls dbdiic, which is defined by the
Stage Down Delay set point.

Light Load Stage Down in Heat Mode

When multiple compressors are running, one wilt stowvn if all running compressors
are at a capacity lower than the Load Stage Dowpaet and the Condenser LWT is
greater than the target minus the Stage Up De#tet point. A minimum amount of
time will pass between compressors stopping asutref this logic, which is defined
by the Stage Down Delay set point.

Maximum Circuits Running
If the number of compressors running is equal éoMlax Circuits Running set point, no
additional compressors will be started.

When multiple compressors are running, one wilkt stowvn if the number of
compressors running is more than the Max Circuitsritng set point.
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Compressor Staging in Ice Mode
The first compressor will start when evaporator LWhigher than the target plus the
Startup Delta T set point.

When at least one compressor is running, the athpressors will start only when
evaporator LWT is higher than the target plus ttagy® Up Delta T set point.

All compressors will be staged off when evapor&aMMT is less than the target.

Stage Up Delay

A fixed stage up delay of one minute between cosgmestarts is used in this mode.
When at least one compressor is running, the athrepressors will start as quickly as
possible with respect to the stage up delay.

Staging Sequence

This section defines which compressor is the negtto start or stop. In general,
compressors with fewer starts will normally stindtf and compressors with more run
hours will normally stop first. Compressor staggggjuence can also be determined by
an operator defined sequence via setpoints.

Next To Start

The next compressor to start must meet the follgwaguirements:

Lowest sequence number of those compressors deditabtart

» if sequence numbers are equal, it must have tise déarts

» if starts are equal, it must have least run hours

« if run hours are equal, it must be the lowest nuetheompressor

Next To Stop

The next compressor to shut down must meet thewoily requirements:

Lowest sequence number of the compressors thatianéng

» if sequence numbers are equal, it must have thé nmosiours
» if run hours are equal, it must be the lowest nuetheompressor

Compressor Capacity Control In Cool Mode
In Cool mode, evaporator LWT is controlled to withi.2 °C (0.4 °F)of the target under
constant flow conditions by controlling capacitytbé individual compressors.

Compressors are loaded with a fixed step scherhe.rdte of capacity adjustment is
determined by the time between capacity changés. farther away from the target, the
faster compressors will be loaded or unloaded.

The logic projects ahead to avoid overshoot, shahthe overshoot does not cause the
unit to shut off due to evaporator LWT droppingdvelthe target minus the Shutdown
Delta T set point while there is still a load oe thop at least equal to the minimum unit
capacity.

Capacity of the compressors is controlled so ttrempossible their capacities are
balanced.

Circuits that are running in manual capacity cdrraunning with active capacity
limiting events are not considered in the capauitytrol logic.

The compressor capacities are adjusted one atanthile maintaining a capacity
imbalance that does not exceed 12.5%.

Load/Unload Sequence
This section defines which compressor is the negtto load or unload.

Next To Load
The next compressor to load meets the followingirements:
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Lowest capacity of the running compressors thatica up

. if capacities are equal, it must have the highegtisnce number of the
compressors that are running

. if the sequence numbers are equal, it must haviedlse run hours

. if run hours are equal, it must have the moststart

. if starts are equal, it must be the highest numbeoenpressor

Next To Unload
The next compressor to unload must meet the fotigwequirements:

Highest capacity of the running compressors
» if capacities are equal, it must have the lowegtieace number of the compressors
that are running
e if sequence numbers are equal, it must have thé mmosours
e if run hours are equal, it must have the leastsstar
« if starts are equal, it must be the lowest numbeoadpressor
Pressure ratio limitation

Depending on Pressure Ratio the minimum and maxicampressors capacities can
change. These change can affect the capacity ¢chttnging the minimum unit
capacity. The two capacity limits depend on sligget(HSA or HSW) and are
calculated using different coefficients.

Compressor Capacity Control In Ice Mode

In Ice mode, running compressors are loaded uplsineously at the maximum
possible rate that allows for stable operatiorhefibdividual circuits.

EXV Control

The EXV positioning is determined as describedfbllowing sections, with
adjustments made in increments of 0.1% of the tataje.

The number of Expansion valves is linked with numidfecompressors, one valve per
each compressor is foreseen.

Preopen Operation

The EXV control includes a preopen operation. Peedng percentage is set by default
to 0% and is kept for future uses.

Startup Operation

When the first compressor starts a Pressure taafet is calculated as (Low Pressure
Hold setpoint + 20kPa). Then the target is incrdasmtinuously with a certain
kPa/hour rate until the target for normal operatforeached. Then the control changes
to Normal Operation (Pressure Control).

Normal Operation (Pressure Control)

Normal operation of the EXV is used to control thfrigerant level in the evaporator
and condenser to maximize the sytem efficiencyeBagyet is calculated as a function
of evaporator approach. This target is then caerbtit guarantee a proper oil separation
and filling of the heat exchangers.

The minimum discharge superheat between the twgssors is averaged and the
result is used to calculate a correction. Wheratlegage Discharge superheat drops
below a setpoint value a correction is appliecettuce the final pressure target. No
correction is applied if the discharge superhelitrasnains higher than the Discharge
superheat nominal value.

An additional correction is applied as a functidrSaction superheat. The maximum
Suction superheat value is compared with Suctipeiheat setpoint. An algorithm is
then used to determine the correction value. Talisutated value will increase or
decrease the final pressure target in order to #eepetpoint within 0.2dK from the
target. Correction can change depending on theatipeal conditions.
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Manual Control

The EXV position can be set manually. Manual aartan only be selected when the
EXV state is Pressure. At any other time, the EX¥itmol set point is forced to auto.

When EXV control is set to manual, the Pressumgetas equal to the manual Pressure
target. If set to manual when the circuit stadmgitions from run to another state, the
control setting is automatically set back to aufdEXV control is changed from manual
back to auto while the circuit state remains rhe,EXV state goes back to the normal
operations.

Unit Capacity Overrides

Unit capacity limits can be used to limit total ucépacity in Cool mode only. Multiple
limits may be active at any time, and the lowasitlis always used in the unit capacity
control.

Soft load, demand limit, and network limit use adleand around the actual limit value,
such that unit capacity increase is not allowedhiwithis deadband. If unit capacity is
above the deadband, capacity is decreased uistibéck within the deadband.

e For 1 and 2 compressors units, the deadband is 7%.

Soft Load

Soft Loading is a configurable function used to paup the unit capacity over a given
time. The set points that control this function: are

* Soft Load — (ON/OFF)

* Begin Capacity Limit — (Unit %)

* Soft Load Ramp — (seconds)

The Soft Load Unit Limit increases linearly fronetBegin Capacity Limit set-point to
100% over the amount of time specified by the Softd Ramp set-point. If the option
is turned off, the soft load limit is set to 100%.

Demand Limit

The maximum unit capacity can be limited by a 2@anA signal on the Demand Limit
analog input at the unit controller. This functisronly enabled if the Demand Limit set
point is set to ON.

As the signal varies from 4 mA up to 20 mA, the maxm unit capacity changes by
steps of 1% from 100% to 0%. The unit capaciydpisted as needed to meet this
limit, except that the last running compressor cae turned off to meet a limit lower
than the minimum unit capacity.

Network Limit

The maximum unit capacity can be limited by a nekngignal. This function is only
enabled if the unit control source is set to nekworFhe signal will be received through
the BAS interface on the unit controller.

As the signal varies from 0% up to 100%, the maximunit capacity changes from 0%
to 100%. The unit capacity is adjusted as neeal@tkeet this limit, except that the last
running compressor cannot be turned off to memhia lower than the minimum unit
capacity.

Current Limit
Current Limit control is enabled only when the emtrlimit enable input is closed.

Unit current is calculated based on the 4-20 mAlirpat receives a signal from an
external device. The current at 4 mA is assumdxzktd, and the current at 20 mA is
defined by a set point. As the signal varies febbto 20 mA, the calculated unit current
varies linearly from 0 amps to the amp value defibg the set point.

The current limit uses a deadband centered ardwnddtual limit value, such that unit
capacity increase is not allowed when current thiwithis deadband. If unit current is
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above the deadband, capacity is decreased uistib#ck within the deadband. The
current limit deadband is 10% of the current limit.

Maximum LWT Pulldown Rate
The maximum rate at which the leaving water tempeeacan drop is limited by the
Maximum Rate set point, only when the LWT is ldsnt15°C (60°F).

If the pulldown rate is too fast, the unit capacstyeduced until the rate is less than the
Maximum Pulldown Rate set point.

High Water Temperature Capacity Limit
If the evaporator LWT exceeds$ °C (65°F), compressor load will be limited to a

maximum of 75%. Compressors will unload to 75%ess if running at greater than
75% load when the LWT exceeds the limit.

A dead-band placed below the limit set-point wil ilsed to increase function stability.
If the actual capacity is in the band, unit loadivij be inhibited.
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Compressor Functions

Calculations

Suction Superheat
Suction superheat is calculated for each circtiitgughe following equation:

Suction superheat = Suction Temperature — Evapogatiurated Temperature

Discharge Superheat
Discharge superheat is calculated for each citmilitg the following equation:

Discharge superheat = Discharge Temperature — @epd&aturated
Temperature

Oll Differential Pressure
Oil Differential Pressure is calculated for eaatewit with this equation:

Oil Differential Pressure = Condenser Pressurd P€issure

Compressor Control Logic

Compressor Availability

A compressor is available to start if the followicmnditions are true:

* Compressor switch is closed

* No compressor alarms are active

* Compressor Mode set point is set to Enable

* BAS Compressor Mode set point is set to Auto

* No cycle timers are active

» Discharge Temperature is at least 5°C higher @iaBaturated Temperature

Starting

The circuit will start if all these conditions aree:

» Adequate pressure in the evaporator and condeseeiNoO Pressure At Start Alarm)
e Compressor Switch is closed

» Compressor Mode set point is set to Enable
 BAS Compressor Mode set point is set to Auto
* No cycle timers are active

* No alarms are active

e Staging logic requires this compressor to start
* Unit state is Auto

e Evaporator pump state is Run

» Condenser pump state is Run

Compressor Startup Logic

Compressor startup is the time period followinggtating of the compressor on a
circuit. During the startup, the discharge supatinell be evaluated and used to keep
compressor at minimum capacity until a minimum eakireached.

Stopping
Normal Shutdown

A normal shutdown is done in two different ways eleging on the number of
compressors running.

In case two circuits are running the compressaired to shutdown will download to
minimum capacity and then switched off. No acti®taken by the EXV which will
follow the capacity change adjusting the opening.

The compressor will do a pumpdown stop if any effiillowing are true:

» Staging logic requires this compressor to stopabother is still running

* Unit State is Pumpdown
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» Compressor switch is open but another compresstitlisunning
» Compressor Mode set point is set to Disable buthena@ompressor is still running
* BAS Compressor Mode set point is set to Off butlagocompressor is still running

Pumpdown Stop

When the circuit has to be shutdown a pumpdowmiitopmed before the compressor is
turned off. This is done by closing the EXV.

The compressor will do a pumpdown stop if any effisilowing are true:

e Staging logic requires this Circuit to stop

* Unit State is Pumpdown

» Compressor switch is open and no other compressanning

* Circuit Mode set point is set to Disable and naeottompressor is running

* BAS Circuit Mode set point is set to Off and noatbompressor is running

The normal shutdown is complete when any of thiedohg are true:
e Evaporator Pressure is less than the PumpdownuPeesst point
e Circuit has been pumping down for longer than thmpdown Time Limit setpoint

Rapid Shutdown

A rapid shutdown requires the compressor to staptaigo to the Off state
immediately.

The circuit will do a rapid shutdown if either d¢ifetse conditions occurs at any time:
* Unit State is Off
« A rapid stop alarm occurs on the compressor

Compressor Status
The displayed compressor status is determinedéogdhditions in the following table:

Enum Status Conditions

0 Off ready Compressor is ready to start when needed.

1 Off stage up delay Compressor is off and cannot start due to stage up
delay.

> Off cycle timer Compressor is off and cannot start due to active cycle
timer.

3 Off bas disable Compressor is off and cannot start due to BAS disable.

4 Off comp switch Compressor is off and circuit switch is off.

5 Off oil heating Compressor is off and Discharge Temperature — Oil

Saturated Temperature at gas pressure <= 5°C

6 Off alarm Compressor is off and cannot start due to active circuit
alarm.

7 Test mode Compressor is in test mode.

8 Run normal Compressor is in run state and running normally.

9 Run disch sh low Compressor is in run state but discharge superheat is

low and compressor is unloading to build it up.
10 Run max allwd cap Compressor is in run state and the maximum allowed
capacity has been reached.
11 | Run min aliwd cap Compressor is in run state and the minimum allowed
capacity has been reached.
12 Shut down Compressor is unloading before to stop
13 Run warm up Compressor is in run state and the discharge superheat
is going to be build
14 Run High Lwt Limit Circuit is running and cannot load due to high
condenser pressure.

Compressor Control

The compressor will run only in a run or shutdovates
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Cycle Timers

A minimum time between starts of the compressoraamdnimum time between
shutdown and start of the compressor will be emfdrcThe time values are set by
global circuit set points.

These cycle timers are enforced even through aydfrpower to the chiller.
These timers may be cleared via a setting on theater.

Compressor Capacity Control

After starting, the compressor will be unloadedhi® minimum physical capacity and
no attempt to increase compressor capacity is matilehe differential between
evaporator pressure and oil pressure meets a nmimivalue.

After the minimum differential pressure is met, @yessor capacity is controlled to
25%.

Capacity will not be increased above 25% until liissge superheat has been at least
5°Cfor a time of at least 30 seconds.
Manual capacity control

The capacity of the compressor can be controlledually. Manual capacity control is
enabled via a set point with choices of auto oruaanAnother set point allows setting
the compressor capacity from 25% to 100%.

The compressor capacity is controlled to the maoajgacity set point. Changes will be
made at a rate equal to the maximum rate that alktable circuit operation.

Capacity control reverts back to automatic corifreither:
» the compressor shuts down for any reason

e capacity control has been set to manual for fourdio
Slide Control Solenoids (Symmetric compressors)
This section applies to the following compressodeis:

Model Name plate

F4221 HSA205 — HSW205
F4222 HSA220 — HSW220
F4223 HSA235 — HSW235
F4224 HSA243 — HSW243

The required capacity is achieved by controlling todulating slide. The modulating
slide can control 25% to 100% of the total compoesapacity, infinitely variable.

The modulating slide is moved by pulsing of thedl@ad unload solenoids to achieve
the required capacity.

Capacity Overrides — Limits of Operation

The following conditions override automatic capgciontrol when the chiller is in
COOL mode. These overrides keep the circuit femtering a condition in which it is
not designed to run.

Low Evaporator Pressure

If the Low Evaporator Pressure Hold event is triggethe compressor will not be
allowed to increase in capacity.

If the Low Evaporator Pressure Unload event igygrgd, the compressor will begin
reducing capacity.

The compressor will not be allowed to increaseaipacity until the Low Evaporator
Pressure Hold event has cleared.

See the Circuit Events section for details on &iguy, reset, and unloading action.
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High Condenser Pressure

If the High Condenser Pressure Hold event is trigdiethe compressor will not be
allowed to increase capacity.

If the High Condenser Pressure Unload event igergd, the compressor will begin
reducing capacity.

The compressor will not be allowed to increaseaipacity until the High Condenser
Pressure Hold event has cleared.

See the Circuit Events section for details on &igty, reset, and unloading action.

Pressure Ratio Capacity Limit
Depending on the calculated Minimum and Maximurowdd capacities the
compressor can modify its capacity accordinglyruothtions.

Liquid Injection

Liquid injection is activated when the circuit isa run state and the discharge
temperature rises above the Liquid Injection Adtovaset point.

Liquid injection is turned off when the dischargenperature decreases below the
activation set point by a differential of 10°C.
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Alarms and Events

Situations may arise that require some action fiteerchiller or that should be logged
for future reference. A condition that requireshatdown and/or lockout is an alarm.
Alarms may cause a normal stop (with pumpdown) r@apéd stop. Most alarms require
manual reset, but some reset automatically whealttren condition is corrected. Other
conditions can trigger what is known as an evehtclvmay or may not cause the
chiller to respond with a specific action in respen All alarms and events are logged.

Signaling Alarms
The following actions will signal that an alarm tasurred:

1. The unit or a circuit will execute a rapid or puropeh shutoff.

2. An alarm bell icon& will be displayed in the upper right-hand cornédratl
controller screens including the optional remoter uisterface panel's screens.

3. An optional field supplied and wired remote alarevide will be activated.

Clearing Alarms

Active alarms can be cleared through the keypadladisor a BAS network. Alarms are
automatically cleared when controller power is eyclAlarms are cleared only if the
conditions required to initiate the alarm no longgist. All alarms and groups of alarms
can be cleared via the keypad or network via LONguaviClearAlarms and via
BACnet using the ClearAlarms object

To use the keypad, follow the Alarm links to theashs screen, which will show Active
Alarms and Alarm Log. Select Active Alarm and présswheel to view the Alarm List
(list of current active alarms). They are in ordBoccurrence with the most recent on
top. The second line on the screen shows Alm Gmhfer of alarms currently active)
and the status of the alarm clear function. Offdatés that the Clear function is off and
the alarm is not cleared. Press the wheel to gloet@dit mode. The Alm Clir (alarm
clear) parameter will be highlighted with OFF shogviTo clear all alarms, rotate the
wheel to select ON and enter it by pressing thealvhe

An active password is not necessary to clear alarms

If the problem(s) causing the alarm have been ctade the alarms will be cleared,
disappear from the Active Alarm list and be postethe Alarm Log. If not corrected,
the On will immediately change back to OFF anduhi¢ will remain in the alarm
condition.

Remote Alarm Signal

The unit is configured to allow field wiring of ata devices. Refer to unit onboard
documentation for field wiring information.

Description of Alarms

Phase Volts Loss/GFP Fault
Alarm description (as shown on screen):UnitOffPhaseVoltage
Trigger: PVM set point is set to Single Point aRdM/GFP input is low
Action Taken: Rapid stop all compressors
Reset:Auto reset when PVM input is high or PVM set padoes not equal single
point for at least 5 seconds.
Evaporator Flow Loss
Alarm description (as shown on screen)UnitOffEvapWaterFlow

Trigger:

1: Evaporator Pump State = Run ANaporator Flow Digital Input = No Flow
for time > Flow Proof Set Point AND at least onengwessor running

2: Evaporator Pump State = Start for time greiduw@n Recirc Timeout Set Point
and all pumps have been tried
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Action Taken: Rapid stop all compressors

Reset:
This alarm can be cleared at any time manuallyheskeypad or via the BAS clear
alarm signal.

If active via trigger condition 1:

When the alarm occurs due to this trigger, it aato aeset the first two times each
day, with the third occurrence being manual reset.

For the auto reset occurrences, the alarm wilt r@smatically when the
evaporator state is Run again. This means thmaitays active while the unit
waits for flow, then it goes through the recircidatprocess after flow is detected.
Once the recirculation is complete, the evaporgbas to the Run state which will
clear the alarm. After three occurrences, the tofiaccurrences is reset and the
cycle starts over if the manual reset flow lossrales cleared.

If active via trigger condition 2:

If the flow loss alarm has occurred due to thigger, it is always a manual reset
alarm.

Evaporator Water Freeze Protect
Alarm description (as shown on screen)UnitOffEvapWaterTmpLo

Trigger: Evaporator LWT or EWT drops below evaporator frepagect set point.
If the sensor fault is active for either LWT or EWien that sensor value cannot
trigger the alarm.

Action Taken: Rapid stop all compressors

Reset: This alarm can be cleared manually via the keygada the BAS clear

alarm signal, but only if the alarm trigger conalits no longer exist.
Evaporator Water Temperatures Inverted

Alarm description (as shown on screen):UnitOffEvpWTemplnvrtd

Trigger: Evap EWT < Evap LWT - 1 deg C AND at least oneuiirés running
AND EWT sensor fault not active AND LWT sensor tawbt active] for 30
seconds

Action Taken: Pumpdown stop on all compressors
Reset: This alarm can be cleared manually via the keypad.

Leaving Evaporator Water Temperature Sensor Fault
Alarm description (as shown on screen)UnitOffEvpLvgWTemp
Trigger: Sensor shorted or open
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the keypatlonly if the sensor is
back in range.
Entering Evaporator Water Temperature Sensor Fault
Alarm description (as shown on screen)UnitOffEvpEntWTemp
Trigger: Sensor shorted or open
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the keypatlonly if the sensor is
back in range.
Condenser Water Freeze Protect
Alarm description (as shown on screen)UnitOffCondWaterTmpLo

Trigger: Condenser LWT or EWT drops below evaporator freggpgect set point.
If the sensor fault is active for either LWT or EWien that sensor value cannot
trigger the alarm.
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Action Taken: Rapid stop all compressors

Reset: This alarm can be cleared manually via the keyprada the BAS clear

alarm signal, but only if the alarm trigger conalits no longer exist.
Condenser Water Temperatures Inverted in Cool Mode

Alarm description (as shown on screen):UnitOffCondInvAl

Trigger: Cond EWT > Cond LWT - 1 deg C AND at least oneuircs running
AND EWT sensor fault not active AND LWT sensor fanbt active] for 30
seconds

Action Taken: Pumpdown stop on all compressors
Reset: This alarm can be cleared manually via the keypad.

Leaving Condenser Water Temperature Sensor Fault
Alarm description (as shown on screen)uUnitOffCndLvgWTemp
Trigger: Sensor shorted or open
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the keypationly if the sensor is
back in range.
Entering Condenser Water Temperature Sensor Fault
Alarm description (as shown on screen)UnitOffCndEntWTemp
Trigger: Sensor shorted or open
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the keypationly if the sensor is
back in range.
Evaporator Pressure Sensor Fault
Alarm description (as shown on screen)EvapPressSensFault N
Trigger: Sensor shorted or open
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the keypatlonly if the sensor
is back in range.
Condenser Pressure Sensor Fault
Alarm description (as shown on screen)CondPressSensFault N
Trigger: Sensor shorted or open
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the keypatlonly if the sensor
is back in range.
Condenser Flow Loss
Alarm description (as shown on screen)JnitOffCondWaterFlow

Trigger:

1. Condenser Pump State = Run ABDbndenser Flow Digital Input = No Flow
for time > Flow Proof Set Point AND at least onenpwessor running

2: Condenser Pump State = Start for time grehtar Recirc Timeout Set Point

Action Taken: Rapid stop all compressors
Reset:
This alarm can be cleared at any time manuallyheskeypad or via the BAS clear
alarm signal.
Low Evaporator Pressure
Alarm description (as shown on screen)UnitOffEvapPrLow
Trigger: [Freezestat trip AND Circuit State = Run] OR Evegior Press < -69kPa
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Freezestat logic allows the circuit to run for vagytimes at low pressures. The
lower the pressure, the shorter the time the cossprecan run. This time is
calculated as follows:

Freeze error = Low Evaporator Pressure Unload — Evaporatorseres
Freezetime = 70 — 6.25 x freeze error, limited to a rang@@f70 seconds

When the evaporator pressure goes below the LowdEator Pressure Unload set

point, a timer starts. If this timer exceeds tfeefe time, then a freezestat trip
occurs. If the evaporator pressure rises to theadrset point or higher, and the
freeze time has not been exceeded, the timer egétr

The alarm cannot trigger if the evaporator pressarnsor fault is active.

Action Taken: Rapid stop all compressors

Reset: This alarm can be cleared manually if the evaponatessure is above —
69kPa

High Condenser Pressure

Alarm description (as shown on screen)UnitOffCondPrHigh

Trigger: Condenser Saturated Temperature > Max Saturatede@eer Value for
time > High Cond Delay set point.

Action Taken: Rapid stop circuit

Reset: This alarm can be cleared manually via the Unitt@sler keypad

No Pressure Change After Start
Alarm description (as shown on screen)NoPressChgAtStrt N

Trigger: After start of compressor, at least a 1 psi dropuvaporator pressure OR

5 psi increase in condenser pressure has not eccafter 15 seconds
Action Taken: Rapid stop all compressors
Reset: This alarm can be cleared manually via the Unii@ller keypad.

External Alarm
Alarm description (as shown on screen)JnitOffExternalAlarm

Trigger: External Alarm/Event input is open for at leastegonds and external
fault input is configured as an alarm.

Action Taken: Rapid stop of all compressors.
Reset: Auto clear when digital input is closed.

Emergency Stop Alarm
Alarm description (as shown on screen)JnitOffEmergencyStop
Trigger: Emergency Stop input is open.
Action Taken: Rapid stop of all compressors.
Reset: This alarm can be cleared manually via the keypt switch is closed.

HP Comm Failure
Alarm description (as shown on screen)HeatPCtrlrCommFail
Trigger: Communication with the 1/0O extension module hakethi
Action Taken: Pumpdown stop on all compressors

Reset: This alarm can be cleared manually via the keyplagih communication
between main controller and the extension modubeoiking for 5 seconds.

Unit Events
The following unit events are logged in the eveigtWith a time stamp.

Low Evaporator Pressure - Hold
Event description (as shown on screengvapPress Low Hold N

D-EOMWCO00304-14EN



Trigger: This event is not enabled until the circuit starsipomplete and the unit
mode is Cool. While running, if evaporator pressurd_ow Evaporator Pressure
Hold set point the event is triggered.

Action Taken: Inhibit loading on all running compressors.
Reset:While still running, the event will be reset ifagporator pressure > (Low
Evaporator Pressure Hold SP + 14kPa). The evettdadsreset if the unit mode is
switched to Ice, or the circuit is no longer in the state.

Low Evaporator Pressure - Unload
Event description (as shown on screenfvapPressLowUnload N

Trigger: This event is not enabled until the circuit starsipomplete and the unit
mode is Cool. Then, while running, if evaporatoegsure <= Low Evaporator
Pressure Unload set point the event is triggered

Action Taken: Action Taken: Unload the compressors by decreasing the
capacity by one step every 5 seconds until thearasqr pressure rises above the
Low Evaporator Pressure Unload set point.

Reset:While still running, the event will be reset ifaporator pressure > (Low
Evaporator Pressure Unload SP + 14kPa). The é&vatdo reset if the unit mode
is switched to Ice, or the circuit is no longethe run state.

High Condenser Pressure - Hold
Event description (as shown on screenZondPressHigh Hold N

Trigger: While the compressor is running and unit modeds|{f saturated
condenser temperature >= High Saturated Condersddritdlue, the event is
triggered.

Action Taken: Inhibit loading on all running compressors.

Reset:While still running, the event will be reset iftgseated condenser

temperature < (High Saturated Condenser Hold ValléF). The event is also

reset if the unit mode is switched to Ice, or theuit is no longer in the run state.
High Condenser Pressure - Unload

Event description (as shown on screenfCondPressHighUnloadN

Trigger: While the compressor is running and unit mode isldbsaturated
condenser temperature >= High Saturated Condendeatl Value, the event is
triggered.

Action Taken: Unload the compressor by decreasing the capagionb step
every 5 seconds until the evaporator pressure aisege the High Condensing
Pressure Unload set point.

Reset:While still running, the event will be reset iftseated condenser
temperature < (High Saturated Condenser UnloadeVallGF). The event is
also reset if the unit mode is switched to Icethercircuit is no longer in the run
state.
Unit Power Restore

Event description (as shown on screen)JnitPowerRestore

Trigger: Unit controller is powered up.

Action Taken: none

Reset:none

External Event
Alarm description (as shown on screenkExternal Event

Trigger: External Alarm/Event input is open for at leastegonds and external
fault is configured as an event.

Action Taken: None
Reset: Auto clear when digital input is closed.
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Compressor Stop Alarms

All circuit stop alarms require shutdown of thecdait on which they occur. Rapid stop
alarms do not do a pumpdown before shutting off.other alarms will do a
pumpdown.

When one or more circuit alarms are active andmbalarms are active, the alarm
output will be switched on and off on 5 secondrivess.

Alarm descriptions apply to all circuits, the citcoumber is represented by ‘N’ in the
description.
Mechanical Low Pressure Switch
Alarm description (as shown on screen)C1CmpN OffMechPressLo
Trigger: Mechanical Low Pressure switch input is low
Action Taken: Rapid stop compressor.
Reset: This alarm can be cleared manually via the Unitt@dler keypad if the
MLP switch input is high.
Low Discharge Superheat
Alarm description (as shown on screen)©1CmpN OffDischSHLo

Trigger: Discharge superheat < setpoint limit for a timeow Discharge
Superheat Delay set point when the circuit is im Riate.

Action Taken: Rapid stop compressor
Reset:alarm can be cleared manually via the Unit Colgrdleypad

Low Pressure Ratio
Alarm description (as shown on screen)C1CmpN OffPrRatioLo

Trigger: Pressure ratio < calculated limit for a time > LBvessure Ratio Delay
set point after circuit startup has completed. Gdleulated limit will vary from 1.4
to 1.8 as the compressor’s capacity varies from B5%00%.

Action Taken: Normal shutdown of compressor
Reset:alarm can be cleared manually via the Unit Coldrddeypad

Mechanical High Pressure Switch
Alarm description (as shown on screen)C1CmpN OffMechPressHi

Trigger: Mechanical High Pressure switch input is low AND é&gency Stop
Alarm is not active.
(opening emergency stop switch kills power to Mi#tches)

Action Taken: Rapid stop compressor
Reset: This alarm can be cleared manually via the Unitt@dler keypad if the
MHP switch input is high.

Compressor Starter Fault

Alarm description (as shown on screen)C1CmpN OffStarterFlt

Trigger: If compressor has been running for at least tdre#s and starter fault
input is open.

Action Taken: Rapid stop circuit

Reset: This alarm can be cleared manually via the Unitt@iler keypad.

High Discharge Temperature
Alarm description (as shown on screen)Disc Temp High N

Trigger: Discharge Temperature > High Discharge Temperatireoint AND
compressor is running. Alarm cannot trigger itctisrge temperature sensor fault
is active.
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Action Taken: Rapid stop compressor
Reset: This alarm can be cleared manually via the Upint@ller keypad.

High Oil Pressure Difference
Alarm description (as shown on screen)C1CmpN OffOilPrDiffHi

Trigger: Oil Pressure Differential > High Oil Pressure Diffatial set point for a
time greater than Oil Pressure Differential Delay.

Action Taken: Rapid stop compressor
Reset: This alarm can be cleared manually via the Upint@ller keypad.

High Motor Temperature
Alarm description (as shown on screen)C1CmpN OffMotorTempHi

Trigger:
Input value for the motor temperature is 4500 obmisigher.

Action Taken: Rapid stop compressor

Reset: This alarm can be cleared manually via the Upint@ller keypad after

input value for motor temperature has been 200 almfess for at least 5 minutes.
CC Comm Failure N

Alarm description (as shown on screen)C1OffCmpNCtrirComFail

Trigger: Communication with the 1/0 extension module hakethi Section 3.1
indicates the expected type of module and the addoe each module.

Action Taken: Rapid stop of affected compressor
Reset: This alarm can be cleared manually via the keyplaein communication
between main controller and the extension modubeiking for 5 seconds.
EEXV Comm Failure N
Alarm description (as shown on screen)C1OffEXVNCrtirComFalil

Trigger: Communication with the 1/O extension module hakeéhi Section 3.1
indicates the expected type of module and the addog each module.

Action Taken: Rapid stop of affected compressor
Reset: This alarm can be cleared manually via the keyplaeh communication
between main controller and the extension modubeoiking for 5 seconds.
Oil Pressure Sensor Fault
Alarm description (as shown on screen)C1CmpN OffOilFeedP
Trigger: Sensor shorted or open
Action Taken: Normal shutdown of compressor
Reset: This alarm can be cleared manually via the keypatlonly if the sensor
is back in range.
Suction Temperature Sensor Fault
Alarm description (as shown on screen)SuctTempSensFault N
Trigger: Sensor shorted or open
Action Taken: Normal shutdown of compressor
Reset: This alarm can be cleared manually via the keypatlonly if the sensor
is back in range.
Discharge Temperature Sensor Fault
Alarm description (as shown on screen)DiscTempSensFault N
Trigger: Sensor shorted or open
Action Taken: Normal shutdown of compressor

Reset: This alarm can be cleared manually via the keypatlonly if the sensor
is back in range.

D-EOMWCO00304-14EN



-43 -

Motor Temperature Sensor Fault

Alarm description (as shown on screen)C1CmpN OffMtrTempSen
Trigger: Sensor shorted or open

Action Taken: Rapid stop compressor
Reset: This alarm can be cleared manually via the keypationly if the sensor
is back in range.
Slide Position Sensor Fault
Alarm description (as shown on screen)C1CmpN OffSlidePosSen
Trigger: Sensor shorted or open
Action Taken: Rapid stop compressor

Reset: This alarm can be cleared manually via the keypationly if the sensor
is back in range.

Compressor Events

The following events limit operation of the circiritsome way as described in the
Action Taken column. The occurrence of a circugr@wnly affects the circuit on which
it occurred. Circuit events are logged in the ¢Veg on the unit controller.

Power Loss While Running
Event description (as shown on screenRRun Power Loss Cmp N

Trigger: Circuit controller is powered up after losing powdrile compressor
was running

Action Taken: N/A
Reset:N/A

Alarm Logging

When an alarm occurs, the alarm type, date, argl dira stored in the active alarm
buffer corresponding to that alarm (viewed on thar# Active screens) also in the
alarm history buffer (viewed on the Alarm Log seree The active alarm buffers hold
a record of all current alarms.

A separate alarm log stores the last 25 alarmsdoro When an alarm occurs, it is put into thstfalot
in the alarm log and all others are moved down drepping the last alarm. In the
alarm log, the date and time the alarm occurredtared. The alarm log also stores the
date and time when the reset of the alarms occur.
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Using the Controller

The Unit Controller Operation

Unit Controller

- - - - i ——— - e = = =

S )

The units are equipped with an external display wix navigation button. The
connection is done with a standard Ethernet padblec

The function of each button is as follow:

Scroll UP/Increase value
Scroll DOWN/Decrease value
Enter SubMenu/Accept new value

Main Menu
Alarm Page
Back to the previous page

OO W|IN|F

By pressing button 6 for 5 seconds a configurati@mu will be shown. This menu will
permit to modify the appearance of the display mévg from blue background to white
background. It will also allow to change the costra

Up to 7 lines are displayed on each page.
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Figure 5, Typical Screen

+6 | View/Set Unit 3
Status/Settings

Set Up
Temperature
Date/Time/Schedule

Generally, each line contains a menu title, a patan(such as a value or a setpoint), or
a link (which will have an arrow in the right ofettine) to a further menu.

The first line visible on each display includes thenu title and the line number to
which the cursor is currently “pointing”, in theale case 3. The selected line is
highlighted.

Each line on a page can contain status only infoamar include changeable data fields
(setpoints). When a line contains status only mition and the cursor is on that line,
all but the value field of that line is highlightadeaning the text is white with a black
box around it. When the line contains a changeeddiee and the cursor is at that line,
the entire line is highlighted.

VvVvyVv

A line in a menu may be a link to further menusisTis often referred to as a jump line,
meaning pushing the navigation wheel will causgump” to a new menu. An arrow
(>)is displayed to the far right of the line to indlie it is a “jump” line and the entire line
is highlighted when the cursor is on that line.

NOTE - Only menus and items that are applicable tsgezific unit configuration are
displayed.

This manual includes information relative to thegtor level of parameters; data and
setpoints necessary for the every day operatidheothiller. There are more extensive
menus available for the use of service technicians.

Navigating

When power is applied to the control circuit, tlomtroller screen will be active and display the
Home screen, which can also be accessed by prassindenu Button The navigating wheel is
the only navigating device necessary, althoughMiENU, ALARM, and BACK buttons can
provide shortcuts as explained later.

Passwords
The home screen has eleven lines:

e Enter Password, links to the Entry screen, whi@nigditable screen So pressing
the wheel goes to the edit mode where the passB8&1) can be entered. The first
(*) will be highlighted, rotate the wheel clockwis®the first number and set it by
pressing the wheel. Repeat for the remaining thueebers.

The password will time out after 10 minutes of thaty and is cancelled if a new
password is entered or the control powers down.

e Other basic information and links are shown onMlaén Menu page for ease of
usage and includes Active setpoint, Evaporator inggWater Temperature, etc.
The About Chiller link connect to a page were isgible to see the software
version.
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Figure 6, Password Menu

Main Menu 1/11
Enter Password >
Unit Status=
Auto
Active Setpt= xx.x°C
Evap LWT= XX.X°C
Unit Capacity= xxX.x%
Unit Mode= Cool
Time Until Restart >
Alarms >
Scheduled Maintenance >
About Chiller >

Figure 7, Password Entry Page
Ent er Password

Enter Fhkk

Entering an invalid password has the same effecbagnuing without a password.

Once a valid password has been entered, the dentatibws further changes and access
without requiring the user to enter a password eithier the password timer expires or

a different password is entered. The default vedu¢his password timer is 10 minutes.

It is changeable from 3 to 30 minutes via the TiRettings menu in the Extended
Menus.

Navigation Mode

When the navigation wheel is turned clockwise,dinesor moves to the next line (down)
on the page. When the wheel is turned counter-alisekthe cursor moves to the
previous line (up) on the page. The faster the Wisdarned the faster the cursor moves.
Pushing the wheel acts as an “Enter” button.

Three types of lines exist:

» Menu title, displayed in the first line askigure 7

* Link (also called Jump) having an arrow | in the right of the line and used to link
to the next menu.
» Parameters with a value or adjustable setpoint.

For example, “Time Until Restart” jumps from levieto level 2 and stops there.

When the Back Button is pressed the display revetk to the previously displayed
page. If the Back button is repeated pressed gpagi continues to revert one page back
along the current navigation path until the “maiema” is reached.

When the Menu (Home) Button is pressed the disqgagrts to the “main page.”
When the Alarm Button is depressed, the Alarm Lisésu is displayed.

Edit Mode

The Editing Mode is entered by pressing the naiogawvheel while the cursor is
pointing to a line containing an editable field.d@rin the edit mode pressing the wheel
again causes the editable field to be highlightedning the wheel clockwise while the
editable field is highlighted causes the valuedantreased. Turning the wheel counter-
clockwise while the editable field is highlighteguses the value to be decreased. The
faster the wheel is turned the faster the valueci®ased or decreased. Pressing the
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wheel again cause the new value to be saved anayipad/display to leave the edit
mode and return to the navigation mode.

A parameter with an “R” is read only; it is giviagvalue or description of a condition.
An “R/W indicates a read and/or write opportuniyalue can be read or changed
(providing the proper password has been entered).

Example 1 Check Status,for example-is the unit being controlled locally or by an extar
network? We are looking for the Unit Control Saufince this a unit status parameter, start at
Main Menu and select View/Set Unit and press theetko jump to the next set of menus. There
will be an arrow at the right side of the box, tating that a jump to the next level is required.
Press the wheel to execute the jump.

You will arrive at the Status/ Settings link. Thésean arrow indicating that this line is a linkao
further menu. Press the wheel again to jump toéx menu, Unit Status/Settings.

Rotate the wheel to scroll down to Control Souncé @ead the result.

Example 2; Change a Set pointthe chilled water set point for example. This pagtan is
designated as Cool LWT Set point 1 and is a uritpaeameter. From the Main Menu select
View/Set Unit. The arrow indicated that this isklito a further menu.

Press the wheel and jump to the next menu Viewd®étand use the wheel to scroll down to
Temperatures. This again has an arrow and is d@diakfurther menu. Press the wheel and jump
to the Temperatures menu, which contains six lofeemperatures set points. Scroll down to
Cool LWT 1 and press the wheel to jump to the itdrange page. Rotate the wheel to adjust the
set point to the desired value. When this is daesgthe wheel again to confirm the new value.
With the Back button it will be possible to jumpdiao the Temperatures menu where the new
value will be displayed.

Example 3; Clear an Alarm, The presence of a new alarm is indicated wittek fhging on

the top right of the display. If the Bell is frozene or more alarm had been acknowledged but
are still active. To view the Alarm menu from theill Menu scroll down to the Alarms line or
simply press the Alarm button on the display. Nbtarrow indicating this line is a link. Press
the wheel to jump to the next menu Alarms Theretarelines here; Alarm Active and Alarm
Log. Alarms are cleared from the Active Alarm lirkess the wheel to jump to the next screen.
When the Active Alarm list is entered scroll to tiem AImCIr which is set to off by default.
Change this value to on to acknowledge the alalintie alarms can be cleared then the alarm
counter will display 0 otherwise it will displaygmumber of alarm still active. When the alarms
are acknowledged the Bell on the top right of trepldy will stop to ring if some of the alarms
are still active or will disappear if all the alesrare cleared.
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Optional Remote User Interface

The optional remote user interface is a remoterobptainel that mimics operation of the controller
located on the unit. Up to eight AWS units cancbenected to it and selected on the screen. It
provides HMI (Human Machine Interface) within a lding, the building engineer’s office for
example, without going outdoors to the unit.

It can be ordered with the unit and shipped loasa &eld installed option. It can also be ordered
anytime after chiller shipment and mounted and dvoe the job as explained on the following page.
The remote panel is powered from the unit and mitiadal power supply is required.

All viewing and setpoint adjustments available de unit controller are available on the remote
panel. Navigation is identical to the unit conols described in this manual.

The initial screen when the remote is turned omshitie units connected to it. Highlight the desire
unit and press the wheel to access it. The remidt@utomatically show the units attached to i, n
initial entry is required.

Menu Button

Alarm Button Back Button
w/Flashing Red
Alarm Light Push and Roll
Navigating Wheel
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Technical Specifications

Interface

Procesz Buz  Up o eight interface 5 per rermote

Buz connedion ZE#, CE-, not inferchanse akde

Tenriral 2ezmendcannedor

e length 700 m

Calle type Timigtesd paircable; 025025 mnd
Display

LoD tige ST

Dimengens 57 0 <38 H 15 D inches (144 96 138 roer

Resalifon Crotrrmb 96 K 200 piselds

Batkiight Blue o wbite, usercontligirable
Environmental Conditions

Opembon IEBCTHM.3.3

Terpermbire At 7050

Regticion LCD -taBTC

Humiddiy =80% rh, [no condansation)

Mirprezsure Wi, 700 bPa, cosresponding fo b, 3,000 mabove sea level

Process Bus Wiring Connections

-49 -

Cover Removal

¢

K W

L . Daisy-chain up to § unitsto a
single remote interface

Through the wall wiring connection

Surface wAnng connection
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Start-up and Shutdown

NOTICE
Daikin service personnel or factory authorized service agency
must perform initial start-up in order to activate warranty.

ACAUTION

Most relays and terminals in the unit control center are powered when S1 is closed
and the control circuit disconnect is on. Therefore, do not close S1 until ready for
start-up or the unit may start unintentionally and possibly cause equipment damage.

Seasonal Start-up

1.

7.
8.

Double check that the discharge shutoff valve &edoptional compressor suction
butterfly valves are open.

Check that the manual liquid-line shutoff valveshat outlet of the subcooler coils
and the oil separator oil return line shutoff vahaze open.

Check the leaving chilled water temperature setpmrthe MicroTech Il controller
to be sure it is set at the desired chilled waeperature.

Start the auxiliary equipment for the installatlmnturning on the local, and/or
remote on/off switch, and chilled water pump.

Check to see that On/Off switches Q1 and Q2 atleariStop" (open) position.
Throw the S1 switch to the "auto” position.

Under the "Control Mode" menu of the keypad, pldeeunit into the required
operational mode.

Start the system by moving pumpdown switch Q1 é0'd#uto" position.
Repeat step 7 for Q2.

Temporary Shutdown

Move pumpdown switches Q1 and Q2 to the "Stop"tmwsi After the compressors
have pumped down, turn off the chilled water pump.

ACAUTION

Do not turn the unit off using the "Override Stop" switch, without first moving Q1 and
Q2 to the "Stop" position, unless it is an emergency, as this will prevent the unit from
going through a proper shutdown/pumpdown sequence.

A CAUTION

The unit has a one-time pumpdown operation. When Q1 and Q2 are in the "Stop"
position the unit will pump down once and not run again until the Q1 and Q2
switches are moved to the auto position. If Q1 and Q2 are in the auto position
and the load has been satisfied, the unit will go into one-time pumpdown and will
remain off until the MicroTech Ill control senses a call for cooling and starts the
unit.

A CAUTION

Water flow to the unit must not be interrupted before the compressors pump down
to avoid freeze-up in the evaporator. Interruption will cause equipment damage.
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A CAUTION

If all power to the unit is turned off, the compressor heaters will become
inoperable. Once power is resumed to the unit, the compressor and oil separator
heaters must be energized a minimum of 12 hours before attempting to start the
unit.

Failure to do so can damage the compressors due to excessive accumulation of
liquid in the compressor.

Start-up After Temporary Shutdown

1. Insure that the compressor and oil separator teeh#ste been energized for at least
12 hours prior to starting the unit (S1 switch desable the heaters if pressed).

2. Start the chilled water pump.

3. With System switch QO in the "on" position, movetstves Q1 and Q2 to the "auto"
position.

4. Observe the unit operation until the system hdslsted.

Extended (Seasonal) Shutdown
Move the Q1 and Q2 switches to the manual Off frsit

After the compressors have switched off, turn lo& thilled water pump.

Turn off all power to the unit and to the chillecter pump.

If fluid is left in the evaporator, confirm thatelevaporator heaters are operational.
Move the emergency stop switch S1 to the "off" posi

Close the compressor discharge valve and the @btommpressor suction valve (if
so equipped) as well as the liquid line shutofireal

ook bR

7. Tag all opened compressor disconnect switches to against start-up before
opening the compressor suction valve and liquid $hutoff valves.

8. If glycol is not used in the system, drain all wdtem the unit evaporator and
chilled water piping if the unit is to be shutdoduring winter and temperatures
below -20F can be expected. The evaporator is equippedheilkers to help
protect it down to -2 Chilled water piping must be protected withdimstalled
protection. Do not leave the vessels or pipingdpethe atmosphere over the
shutdown period.

9. Do not apply power to the evaporator heaters ifstem is drained of fluids as
this can cause the heaters to burn out.

Start-up After Extended (Seasonal) Shutdown

1. With all electrical disconnects locked and tagget] check all screw or lug-type
electrical connections to be sure they are tighgtmd electrical contact.

ADANGER

LOCK AND TAG OUT ALL POWER SOURCES WHEN CHECKING
CONNECTIONS. ELECTRICAL SHOCK WILL CAUSE SEVERE PERSONAL
INJURY OR DEATH.

2. Check the voltage of the unit power supply andtBatit is within thet10%
tolerance that is allowed. Voltage unbalabetsveen phases must be withi#8%.

3. See that all auxiliary control equipment is opeatnd that an adequate cooling
load is available for start-up.

4. Check all compressor flange connections for tighdrie avoid refrigerant loss.
Always replace valve seal caps.
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5. Make sure system switch QO is in the "Stop" posiaad On/Off switches Q1 and
Q2 are set to "Stop", throw the main power andrabaisconnect switches to "on."
This will energize the crankcase heaters. Waitramum of 12 hours before
starting up unit. Turn compressor circuit breaker®ff" position until ready to
start unit.

6. Open the optional compressor suction butterfly alb & the liquid line shutoff
valves, compressor discharge valves.

7. Vent the air from the evaporator water side as aglrom the system piping. Open
all water flow valves and start the chilled watamp. Check all piping for leaks
and recheck for air in the system. Verify the eotiflow rate by taking the pressure
drop across the evaporator and checking the peegsap curves in the installation
manual, IMM AGSC-2.

8. The following table gives glycol concentrationsuiegd for freeze protection.

Table 2, Freeze Protection

Temperature Percent Volgme Glycol Concentration Required :
°F (°C) For Freeze Protection For Burst Protection
Ethylene Glycol Propylene Glycol Ethylene Glycol | Propylene Glycol

20 (6.7) 16 18 11 12
10 (-12.2) 25 29 17 20
0(-17.8) 33 36 22 24
-10 (-23.3) 39 42 26 28
-20 (-28.9) 44 46 30 30
-30 (-34.4) 48 50 30 33
-40 (-40.0) 52 54 30 35
-50 (-45.6) 56 57 30 35
-60 (-51.1) 60 60 30 35

Notes :

1. These figures are examples only and cannot be appropriate to every situation. Generally, for an
extended margin of protection, select a temperature at least 10°F lower than the expected lowest ambient
temperature. Inhibitor levels should be adjusted for solutions less than 25% glycol.

2. Glycol of less than 25% concentration is not recommended because of the potential for bacterial growth
and loss of heat transfer efficiency.
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Field Wiring Diagram

Field wiring diagram is generated for each unit enplart of the unit onboard documentation.
Refer to this document for a complete explanatiote field wirings for this chillers.
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Basic Control System Diagnostic

MicroTech Il controller, extension modules and ¢oumication modules are equipped
with two status LED (BSP and BUS) to indicate tipemtional status of the devices.

The meaning of the two status LED is indicated Wwelo

Controller LED

BSP LED BUS LED Mode

Solid Green OFF Application running

Solid Yellow OFF Application loaded but not runnifty
Solid Red OFF Hardware Error (*)

Flashing Yellow OFF Application not loaded (*)
Flashing Red OFF BSP Error (*)

Flashing Red/Green| OFF Application/BSP update

(*) Contact Service.

Extension Module LED

BSP LED BUS LED Mode

Solid Green BSP running

Solid Red Hardware Error (*)

Flashing Red BSP Error (*)
Solid Green | Communication running, 1/0O working
Solid Yellow | Communication running, parameter rinigg*)
Solid Red Communication down (*)

(*) Contact Service.

Communication Module LED

BSP LED Mode

Solid Green BPS running, communication with coirol
Solid Yellow BSP running, no communication with tater (*)
Solid Red Hardware Error (*)

Flashing Red BSP Error (*)

Flashing Red/Green

Application/BSP update

(*) Contact Service.

BUS LED status vary depending on the module.

LON module:

BuS LED Mode

Solid Green Ready for Communication. (All Parametmded, Neuror
configured). Doesn't indicate a communication wather
devices.

Solid Yellow Startup

Solid Red No Communication to Neuron (internal gromuld be solveq

by downloading a new LON application)

|

Flashing Yellow

Communication not possible to theukdn. The Neuron mus

5t

be configured and set online over the LON Tool.

Bacnet MSTP:

BuS LED Mode

Solid Green Ready for Communication. The BACnetv&eis started. |
doesn't indicate a active communication

Solid Yellow Startup

Solid Red BACnet Server down. Automatically a resédter 3 second

|72}

are initiated.
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Bacnet IP:

BuS LED Mode

Solid Green Ready for Communication. The BACnetv8eis started. |
doesn't indicate a active communication

Solid Yellow Startup. The LED stays yellow untiletimodule receives a |
Address, therefore a link must be established.

Solid Red BACnet Server down. Automatic restareraf8 seconds i
initiated.

Modbus

BuS LED Mode

Solid Green All Communication running

Solid Yellow Startup, or one configured channel nommunicating to the
Master.

Solid Red All  configured Communications down. Meanso

communication to the Master. The timeout can bdigored.
In case that the timeout is zero the timeout ialded.
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Controller maintenance

The controller requires to maintain the installettdry. Every two years it’s required to
replace the battery. Battery model is: BR2032 afglproduced by many different
vendors.

To replace the battery remove the plastic covéheftontroller display using a screw
driver as shown in the following picture:

Be careful to avoid damages to the plastic coviee. flew battery shall be placed in the
proper battery holder which is highlighted in tedwing picture, respecting the
polarities indicated into the holder itself.
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Appendix

Definitions

Active Setpoint

The active setpoint is the setting in effect at givgn moment. This variation occurs on
setpoints that can be altered during normal opmrati Resetting the chilled water
leaving temperature setpoint by one of several awth such as return water
temperature, is an example.

Active Capacity Limit
The active setpoint is the setting in effect at ghyen moment. Any one of several
external inputs can limit a compressor’s capacghply its maximum value.

BSP
The BSP represents the operative system of theolWech 11l controller.

Dead Band

The dead band is a range of values surroundingpmise such that a change in the
variable occurring within the dead band range causgeaction from the controller. For
example, if a temperature setpointi$ °C (44°F) and it has a dead bandx#°C & 2
°F), nothing will happen until the measured tempermis less thas.5°C (42°F) or
more thar?.5°C (46°F).

DIN
Digital input, usually followed by a number desiting the number of the input.

Error
In the context of this manual, “Error” is the diffmce between the actual value of a
variable and the target setting or setpoint.

Evaporator Approach
The evaporator approach is calculated for eachiitird@he equation is as follows:

Evaporator Approach = LWT — Evaporator Saturateaherature

Evap Recirc Timer

A timing function, with a 30-second default, thailds off any reading of chilled water
for the duration of the timing setting. This delajjows the chilled water sensors
(especially water temperatures) to take a more rateueading of the chilled water
system conditions.

EXV
Electronic expansion valve, used to control thevflof refrigerant to the evaporator,
controlled by the circuit microprocessor.

High Saturated Condenser — Hold Value
High Cond Hold Value = Max Saturated Condenseré&@ald.7 °C (5 °F)

This function prevents the compressor from loaditngnever the pressure approaches
within 2.7 °C (5 °F) of the maximum discharge pressure. Th@qe is to keep the
compressor online during periods of possibly terapoelevated pressures.

High Saturated Condenser — Unload Value
High Cond Unload Value = Max Saturated Condenskré/al.6 °C(3°F)

This function unloads the compressor whenever tesspire approaches withlng °C
(3°F) of the maximum discharge pressure. The p#i®to keep the compressor online
during periods of possibly temporary elevated press
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Light Load Stg Dn Point
The percent load point at which one of two opetatoompressors will shut off,
transferring the unit load to the remaining compoes

Load Limit
An external signal from the keypad, the BAS or @04ma signal that limits the
compressor loading to a designated percent ofidali. Frequently used to limit unit
power input.

Load Balance
Load balance is a technique that equally distribthe total unit load among the running
compressors on a unit or group of units.

Low Ambient Lockout
Prevents the unit from operating (or starting) atbgent temperatures below the
setpoint.

Low Pressure Unload Setpoint
The psi evaporator pressure setting at which tméralter will unload the compressor
until a preset pressure is reached.

Low Pressure Hold Setpoint
The psi evaporator pressure setting at which thetralber will not allow further
compressor loading.

Low/High Superheat Error
The difference between actual evaporator supedrehthe superheat target.

LWT
Leaving water temperature. The “water” is anydlused in the chiller circuit.

LWT Error

Error in the controller context is the differenageen the value of a variable and the
setpoint. For example, if the LWT setpai6.5 °C(44°F) and the actual temperature
of the water at a given momentis°C (46°F), the LWT error ist1°C (+2°F).

LWT Slope

The LWT slope is an indication of the trend of tater temperature. It is calculated by
taking readings of the temperature every few sexam subtracting them from the
previous value, over a rolling one minute interval.

ms
Milli-second
Maximum Saturated Condenser Temperature

The maximum saturated condenser temperature allawezhlculated based on the
compressor operational envelope.

Offset
Offset is the difference between the actual valiua wariable (such as temperature or
pressure) and the reading shown on the microprocassa result of the sensor signal.

Refrigerant Saturated Temperature

Refrigerant saturated temperature is calculateoh ftioe pressure sensor readings for
each circuit. The pressure is fitted to an R-1i&faperature/pressure curve to determine
the saturated temperature.

Soft Load

Soft Loading is a configurable function used to pamp the unit capacity over a given
time period, usually used to influence buildingctlieal demand by gradually loading
the unit.

SP
Setpoint

SSS
Solid state starter as used on screw compressors.
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Suction Superheat
Suction superheat is calculated for each circuitguthe following equation:

Suction Superheat = Suction Temperature — Evapo&siturated Temperature

Stage Up/Down Accumulator

The accumulator can be thought of as a bank sta@egrrences that indicate the need
for an additional fan.

Stageup/Stagedown Delta-T

Staging is the act of starting or stopping a comgoe or fan when another is still
operating. Startup and Stop is the act of stattiedfirst compressor or fan and stopping
the last compressor or fan. The Delta-T is thextdleand” on either side of the setpoint
in which no action is taken.

Stage Up Delay
The time delay from the start of the first compoeds the start of the second.

Startup Delta-T
Number of degrees above the LWT setpoint requivestdrt the first compressor.

Stop Delta-T
Number of degrees below the LWT setpoint requitgdtie last compressor to stop.

VDC
\olts, Direct current, sometimes noted as vdc.
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