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Installation Precautions

This sgquipmen gererabes, uses and can radiate radio fra- Eucessive moisiune in iha control panel can causa hazardous |
gusncy erangy and IF rod instaksd @nd used in accordanca wiorking conditions and impropar squygment aperation. When
wiih the instruclions marual. may causes nbarsrencs bo o SRNVCING efulpment durng raey saathar conditions, the akac-
commurcalions. 1 as Desn eeled ared ourd D coemply Wih Al oomporanbs m The mam cormn peral muss e ol scino
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4 i [ . { el a & =
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DMCAUTION
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Figure 1. Controd cabinet intenar
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This manual provides installation, setup and troubleshooting
information for the MicroTech controller as provided on select
models of McQuay reciprocating chillers and heat pumps.
Please refer to the appropriate unit installation manual for
unit application information as well as water and refrigerant
piping details.

The MicroTech Unit Control Panel, available on some McQuay
ALR, WHR, and THR products, contains a Model 250 micro-
processor based controller which provides all monitoring
and control functions required for the safe, efficient opera-
tion of the unit. The operator can monitor all operating
conditions by using the panels built in 2-line by 16-character
display and keypad or by using an IBM compatible computer
running McQuay Monitor software. In addition to providing all
normal operating controls, the MicroTech controller monitors

® Enhanced head pressure control on air cooled units
resulting in increased total unit SEER during transitional
seasons.

® 12-keykeypad foradjusting water temperature set points,
low water temperature cutout, high pressure cutout, suc-
tion pressure cutout, and freeze protection. The operator
can use the keypad to monitor various operating condi-
tions, setpoints or alarm messages.

® Easy-to-read 2-line by 16-character display for plain
English readout of operating temperatures and pres-
sures, operating modes or alarm messages.

® Security password protection against unauthorized chang-
ing of set points and other control parameters.

& Complete plain English diagnostics to inform the operator
of pre-alarms and alarms. All alarms are time and date
stamped so thereis no guessing of when the alarm condition

Water and air sensor package

Air cooled units:
® Entering evaporator water temperature
® Ambient outside air temperature

Water cooled units only:

® Entering evaporator water temperature
® Entering condenser water temperature
® | eaving condenser water temperature

Introduction

General Description

Features of the MicroTech Control Panel

Optional Sensor Packages

All operational descriptions contained in this manual are
based on MicroTech controiler software versions RCPXX02C.
Operating characteristics and menu selections may vary with
other versions of controller software. Contact McQuayService
for software update information.

all safety devices on the unit and will shut the system down and
close a set of alarm contracts if an alarm condition develops.
Important operating conditions at the time an alarm occurs
are retained in the controllers memory to aid in troubleshoot-
ing and analysis.

The system is protected by a simple password scheme
which only allows access by authorized personnel. A valid
password must be entered into the panel keypad by the
operator before any setpoints may be altered.

occurred. In addition, some operating conditions that
existed at the instant of shutdown can be recalled to aid
in isolating the cause of the problem.

® Soft Loading feature to reduce electrical consumption
and peak demand charges during start-up.

® Easy integration into building automation systems via
separate 4-20 milliamp signals for chilled water reset and
demand limiting (chillers only).

® internal time clock for on/off scheduling.

® Communications capabilities forlocal system monitoring,
changing of set points, trend logging, remote reset, alarm
and event detection via IBM-compatible PC. The optional
modem kit supports the same features from an off-site PC
running the McQuay Monitor software.

® Manual control mode to override automatic unit staging.
Useful for system checkout.

Refrigerant sensor package

® Suction line temperature, circuit #1

® Suction line temperature, circuit #2

® Liquid line temperature, circuit #1

® L[iquid line temperature, circuit #2

(Provides direct display of subcooling and superheat).

Unit amp package

Percent total unit amperage including compressors and con-
denser fans. Does not include externally powered equipment
such as water pumps.
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All major MicroTech components are mounted inside the
canired saction side of the unit's control cabinet. Tha indi-
widual eomponants are interconnectad by ribbon cables,
shielded multi-conductor cables or discrete winng. Power
for the system s provided by transformars T-2 and T-4. All fiald
wiring must enter the contral cabinet through the knockasuls
provided and s terminated on field wiring terminal strips,

Figure 2. Typical contral catyinet fapout

Controller Layout

The standard ALR keypad/display is located insida tha
control cabinat for protecton from the weather whils the
back lit WiHR and THR keypad/displays are accessiblathrough
the axterior of the conrtrol cabinet. See Figure 2 for typical
contral caberet layout,
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Microprocessor control board

The Model 250 Microprocessor Control Board contains the
electronic hardware and software necessary to monitor and
control the unit. The microprocessor control board receives
input from the Analog/Digital Input Board (ADI) and sends
commands to the output board, maintaining the unit’s opti-
mum operating mode for the current conditions. Statuslights
mounted on the control board indicate operating condition of
the microprocessor.

Analog/digital input board (ADI)

The ADI board provides low voltage power for the tempera-
ture and pressure sensors. The ADI board also provides
optical isolation between the microprocessor control board
and all 24 volt switch inputs. LEDs on the ABI board provide
visual indication of the status of all digital inputs. All analog
and digital signals from sensors, transducers, and switches
received by the ADI board and sent to the microprocessor
control board for interpretation.

Output board

The output board contains up to 16 solid-state relays. These
relays control all compressors, condenser fans, solenoid
valves, and alarm annunciation. The output board receives
control signals from the microprocessor control board through
a 50 conductor ribbon cable.

Component Data

Keypad and display

The keypad and display is the primary operator interfaces to
the unit. When the operator has entered a valid password
(see page 27), operating conditions, system alarms, and set
points can be monitored from this display and all adjustable
set points can be modified from this keypad.

Thermistor sensors

MicroTech panels use a negative temperature coefficient
thermistor for temperature sensing. A sensor operating cor-
rectly will measure 3,392 ohms at 72°F. See Table 1 below for
temperature conversion information.

Pressure transducers

Pressure transducers are selected for a specific operating
range and provide an output signal proportional to the
sensed pressure. Typical range for evaporator sensor is 5 to
145 psig with a resolution of 0.1 psig. Condenser pressure
sensors have arange of 20to 450 psig and aresolution of 0.5
psig. Pressure transducers require an external 5 volts DC
power supply (provided at field wiring terminal #214) to
operate. Do not use this connection to power any additional
devices. The transducer output characteristics are shown in
Figures 3 and 4 on page 8.

Table 1. MicroTech thermistors (resistance and voltage vs. temperature)

Temp Temp | Resistance vDC Temp Temp . | Resistance vDC Temp Temp Resistance vDC
°F °C Ohms Input °F °C Ohms Input °F °C Ohms Input
0 -17.8 25,617 4.426 50 10.0 5,971 3.213 100 378 1,747 1.724
1 17.2 24,817 4.410 51 10.6 5,814 3.183 101 38.3 1,708 1.698
2 -16.7 24,044 4.393 52 111 5,662 3.152 102 38.9 1,670 1.673
3 -16.1 23,299 4.376 53 1.7 5,514 3.121 103 39.4 1,633 1.648
4 -15.6 22,579 4.359 54 12.2 5,371 3.090 104 40.0 1,597 1.624
5 -15.0 21,883 4.341 55 12.8 5,231 3.059 105 40.6 1,562 1.600
6 -14.4 21,212 4.323 56 13.3 5,096 3.028 106 411 1,528 1.576
7 -13.9 20,563 4.305 57 13.9 4,965 2.996 107 41.7 1,494 1.552
8 -13.3 19,937 4.286 58 14.4 4,838 2.965 108 42.2 1,461 1.528
9 -12.8 19,332 4.267 59 15.0 4,714 2.934 109 42.8 1,430 1.505
10 -12.2 18,747 4.248 60 15.6 4,584 2.902 110 43.3 1,398 1.482
1 -11.7 18,182 4.228 61 16.1 4,477 2.871 111 43.9 1,368 1.459
12 -11.1 17,636 4.208 62 16.7 4,363 2.839 112 44.4 1,339 1.437
13 -10.6 17,108 4.187 63 17.2 4,252 2.808 113 45.0 1,310 1.415
14 -10.0 16,597 4167 64 17.8 4,146 2.777 114 45.6 1,282 1.383
15 -9.4 16,104 4.145 65 18.3 4,042 2.745 115 46.1 1,254 1.371
16 -8.9 15,627 4124 66 18.9 3,941 2.714 116 46.7 1,228 1.350
17 -8.3 15,166 4.102 67 19.4 3,843 2.683 117 47.2 1,201 1.328
18 -7.8 14,720 4.080 68 20.0 3,748 2.651 118 47.8 1,176 1.308
19 -7.2 14,288 4.057 69 20.6 3,655 2.620 119 48.3 1,151 1.287
20 -6.7 13,871 4.034 70 211 3,565 2.589 120 48.9 1,127 1.267
21 -6.1 13,467 4.011 71 217 3,477 2.558 121 49.4 1,103 1.247
22 -56 13,076 3.988 72 22.2 3,392 2.527 122 50.0 1,080 1.227
23 -5.0 12,690 3.964 73 22.8 3,309 2.496 123 50.6 1,058 1.208
24 -4.4 12,333 3.940 74 23.3 3,228 2.465 124 51.1 1,036 1.189
25 -3.9 11,979 3.915 75 23.9 3,150 2.434 125 51.7 1,014 1.170
26 -3.3 11,636 3.890 76 24.4 3,074 2.404 126 52.2 993 1.151
27 28 11,304 3.865 77 25.0 3,000 2.373 127 52.8 973 1.133
28 -2.2 10,983 3.839 78 25.6 2,927 2.343 128 53.3 953 1.115
29 -1.7 10,672 3.814 79 26.1 2,857 2.313 129 53.9 933 1.097
30 -11 10,371 3.788 80 26.7 2,789 2.283 130 54.4 914 1.079
31 -0.6 10,079 3.761 81 27.2 2,723 2.253 131 55.0 835 1.062
32 0.0 9,797 3.734 82 27.8 2,658 2.223 132 55.6 877 1.045
33 0.6 9,523 3.707 83 28.3 2,595 2.194 133 56.1 859 1.028
34 11 9,258 3.680 84 28.9 2,534 2.164 134 56.7 842 1.012
35 1.7 9,002 3.653 85 29.4 2,474 2.135 135 57.2 825 0.995
36 2.2 8,753 3.625 86 30.0 2,416 2.106 136 57.8 809 0.980
37 2.8 8,512 3.597 87 30.6 2,360 2.077 137 58.3 792 0.963
38 3.3 8,278 3.569 88 31.1 2,305 2.049 138 58.9 777 0.948
39 3.9 8,052 3.540 89 31.7 2,251 2.020 139 59.4 761 0.932
40 4.4 7,832 3.511 90 32.2 2,199 1.992 140 60.0 746 0.917
41 5.0 7,619 3.482 91 32.8 2,148 1.964 141 60.6 731 0.902
42 56 7.413 3.453 92 33.3 2,099 1.937 142 611 717 0.888
43 6.1 7,213 3.424 93 33.9 2,061 1.909 143 61.7 703 0.874
44 6.7 7,019 3.394 94 34.4 2,004 1.882 144 62.2 689 0.859
45 7.2 6,831 3.365 95 35.0 1,959 1.855 145 62.8 676 0.846
46 7.8 6,648 3.335 96 35.6 1,914 1.828 146 63.3 662 0.831
47 8.3 6,471 3.305 97 36.1 1,871 1.802 147 63.9 649 0.818
48 8.9 6,299 3.274 98 36.7 1,829 1.776 148 64.4 627 0.794
49 9.4 6.133 3.244 99 37.2 1,788 1.750 149 65.0 625 0.792

IM 493 / Page 7



Figure 3. Evaporatior transducer

Figure 4, Condenser transducer
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The MicroTech controlker is shipped factory tested and con-
flgured for the unit being controlled

Sensors and fransducers

Sensore and transducers are mounied and connaecied to the
MicroTech fisld wiring strip with shisided cable. Transducers
are on Shrader fittings and sensors are in wells except the
optional suction and liquid line sensors {in the refrigarant
sensor package), The suctien and liquid line sensors are
placed in a copper sleeve that is brazed to the coppar tulbing,
Insulation s placed around the assembiy.

Sensors and transdiecers are connectad to the MicroTech
analog inputs with IDC connectors (Insulation Disptacamant
Connectors).

To ehangethe transducers, just unscrew and replace, Ths
transducers have removable cables. High pressure trans-
ducers have a red dot on them and 0w pressure ransducers
have blue dots, Sensors do nol have separate cables.

Control wiring

Low vollage contral wirkng is installed, labeled and testad by
the tactory before shipment.

Remote 4-20 milliamp signals

Ssgnats for leaving water resat and demand limiling can be
prowiched by the custamer and shoukd ba connected 1o the
termindls an the fleld wiring stnp inside the control cabinet,
Sise to the Field Wirng section for more details,

Interfock wiring

All intertock wiring to field devices (such as flow switches and
pump starters) is provided by the installing contracior. Ses
Figrure 5, unit wiring schematics, and field winng diagrams at
tha end of this manual for details.
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Installation and Maintenance

Figure 5, Thplca! fald winng
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Unit set polnts and calibration

The contral softwars = installed and tested by the factory
before shipping. Mo pericdic calibration of the controfler is

LAl santral and salety sat polnts must be chacked
by the installng confractor and adyusied s necessary before
starting theunit, Controllers for MoCQuay chillers and Templifiers
have defaull el polnta (shown on Menus 13 through 22,
Table B pages 34-36) for:



® Control mode @ Soft loading

® | eaving water temperature ® Holiday dates

® Head pressure settings ® [nternal scheduling
® Compressor staging ® Alarm functions

The default set points are suitable for most installations.
On Menu 13, the default control mode is set for “Manual
Unit Off”. Adjust this setting before continuing with unit
operation. Check and set the control and safety settings for
the application before staging the unit. For more information on
menu items, see the Menu Description section of this manual.

Modem kit

An optional modem kit allowing remote monitoring of the
chiller from an off-site PC running the McQuay Monitor™

Interconnecting wiring for the reciprocating control panel
consists of:

115 VAC power wiring

Analog input signals

Digital input signals

Digital output signals

Condenser pump

Fan starter

Communications to a personal computer
Telephone line for remote modem access

See Figure 5 and unit field wiring diagrams at the end of this
manual for more details.

Power wiring

Separate disconnects for the cooler heating tape and control
circuit transformer are available as options on ALR units. The
installing contractor provides the 115 VAC power source,
disconnect, 10 amp fuse, and necessary wiring for these
circuits. All wiring must conform to the National Electrical
Code and applicable local building codes. If the separate
power option is used, then the installing contractor must
remove wires 540 and 545 from terminals #13 and #16 on
TB2 before running the unit. See the ALR Field Wiring
Diagram for more detail.

Power supplies

There are several internal power supplies used by the con-
troller and related circuitry. The regulated 5 VDC power on
terminal #214 is used to support the analog inputs on the ADI
board. Do not use this power supply to operate external
devices. Anunregulated 12 VDC power supply is available on
field wiring terminal #146 and an unregulated 24 VAC power
supply is available on field wiring terminal #25.

Analog input signals

All sensors and transducers required for normal chiller op-
eration are installed and wired at the factory. All optional
analog signal wiring provided by the installing contractor
must be twisted, shielded pair (Belden #8760 or equal).
Figure 5 and unit field wiring diagrams at the end of this
manual for more detail. The optional demand limit and

*Not available on ALRs when ice mode is selected.

Field Wiring

software is available from McQuayService. The kit — com-
plete with modem, mounting bracket, wiring harness, and
installation instruction can be installed in the field or at the
factory. Modem wiring is shown on the MicroTech wiring
schematic. For more information, see “Telephone Line” in
the Field Wiring section.

Optional sensors

Optional sensor kits, available from the factory, can be
installed in the field. Thermistors in the optional sensorkit are
negative coefficient type and have the same characteristics
(see Table 1, page 7) as the thermistors used on McQuay
centrifugal chillers. Contact McQuayService for Retrofit kits
and ordering information.

leaving water reset signals are 4 to 20 milliamp DC signals.
The resistive load that conditions the milliamp signal is 2249
ohm resistor mounted on the ADI board at the factory.

Remote demand limit

To use the demand limit function, the installer will connect
the wiring to terminals #131 and #132 on TB7. Demand Limit
can only be used on WHR and ALR units. See the MicroTech
schematic and Field Wring diagrams at the end of this
manual for more detail. More information on how Demand
Limit works is available in the Remote Demand Limit section
of this manual.

Leaving water reset*

Leaving water reset on ALRs, WHRs and THRs may be
achieved by using the “4-20mA Reset” option on Menu 14.
The installer must connect wiring to terminals #134 and #135
on TB7. See the Reset Options section of this manual for
more detail.

Digital input signals

Remote contacts for all digital inputs into the MicrolTech
controller must be dry contacts suitable for the 24 VAC control
signals from the reciprocating control panel. Do not connect
120 VAC control power to these or any other connecting
circuits.

Remote stop/start

If remote stop/start contro!l is preferred, then remove the
jumper between terminals #140 and #141 on TB7. When the
remote stop/start switch is open, the controller will be in the
“off: remote Sw” mode. The unit is enabled when the switch
is closed.

Chilled water flow switch

The chilled water flow switch is connected to field wiring
terminals #142 and #143 on TB7. When the chilled water
pump is enabled, the MicroTech controlier checks for proof-
of-flow through the flow switch digital input.

Digital outputs

The MicroTech output device is a normally open solid-state
relay with an on-board, replaceable 5 amp fuse. The status
of all outputs are shown by individual red LEDs.
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Chilled water pump relay

The optional chilled water pump relay is connected to termi-
nal #10 on TB2. When the unit is enabled, the chilled water
pump relay is energized. Be sure the relay coil is rated for a
maximum load of 1.8 amps at 120 VAC.

External alarm annunciator circuitry

An audible alarm connected to the Alarm Output of the
reciprocating control panel is highly recommended to make
certain the operator is alerted to any alarm condition.

The MicroTech panel can activate an external alarm circuit
when an alarm or pre-alarm condition is detected. The alarm
signal is de-energized during normal operations. During an
alarm condition the alarm circuit will energize and the alarm
status light will be lit. During a pre-alarm condition, the alarm
output and status light will pulse “on” for one-haif second
and “off” for four seconds.

24 VAC is available at field wiring terminal #19 to power a
bell, light, relay, or other external alarm devices. The installing
contractor must provide and install an alarm anunciator rated
for a maximum load of 1.8 amps at 24 VAC. See the field wiring
diagrams at the end of this manual for terminal locations.

The alarm signal is not active during a power failure and will
not provide a “Loss of Power” alarm.

115 VAC power for the optional control transformer is
obtained from the 3-phase power connection provided by
the electrical contractor.

Condenser fan wiring for chillers without condensers

The first fan of each circuit is to be wired in parallel with the
first compressor stage for each circuit. Each refrigerant
circuit has three additional digital outputs available for refrig-
erant head pressure control. Each output will energize an
additional bank of condenser fans with each bank consisting
of 1 or 2 fans, depending on the size of the unit. The relays
used to energize the fan motors must be rated for 120 VAC,
1.5 amps maximum per coil. If McQuay APD condenser is
used, then the relays will be supplied by the factory. Relays
and fans are denoted as M12 through M24. The first number

Control software is factory installed and tested in each panel
prior to shipment. The software is identified by a program
code which is printed on a small label attached to the
controller. The software version may also be displayed on
the keypad display be viewing the last menu item in the Misc
Setup menu {menu 23},

The software “version” is the 6th and 7th digit of the
software identification. In this example, the version is “01”
and the revisiontothe software is “B”. Revisions arereleased
inalphabetical order. The latest reciprocating chiller/Templifier
codes are RCP2EQ1B and RCP2S018B, released July 1995.

The new reciprocating codes are from a single master
code which combined chiller and Tempilifier functions. The
new code enables selection of chiller or chiller/ Templifier
operation. A high memory chip is required to run this soft-
ware. Controller series 250-4 and greater can successfully
run on chiller/ Templifier software versions.
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Software Identification

indicates the circuit while the second number indicates the
fan or fan bank number. See the Field Wiring Diagram and
Staging Schematics at the end of this manual for more detail.

Condenser pump or fan starter

Terminals #11 and #12 on TB2 on water cooled units are
reserved for starting the first fans of each circuit on a remote
condenser or for starting a single condenser pump. Therelay
coils should be rated for a maximum load of 1.8 amps at 120
VAC. The terminals are wired in parallel with the compressor
outputs so the coils will be energized with the first compres-
sor stage.

To start a condenser pump, install a jumper between
terminals #11 and #12 and connect a single starter between
terminals #11 and #16 on TB2. When either of the lead
compressor start, the condenser pump will start .

To starta fan, connect thefirst fan of circuit #1 to terminals
#11 and #16 on TB2. Connect the first fan of circuit #2 to
terminal #12 and #16 on TB2. When the lead compressor of
a circuit starts, the first condenser fan will start. See the Field
Wiring Diagram and Compressor Control Schematics in the
back of this manual for more detail.

PC connection

The MicroTech controller can be connected to an IBM or IBM
compatible computer for local or remote system monitoring.
Communication network wiring uses low voltage shielded
twisted pair cable (Belden 8760 or equal). The network uses
the RS232 communications standard with a maximum cable
length of 50 feet. An RS232/485 adapter may be used to
allow for cable runs to 5000 feet. See the Personal Computer
Specification section of this manual for hardware requirements.

Telephone line

If remote access and monitoring of the unit is chosen, then
a voice quality direct dial telephone line is required. The line
must be a dedicated line and used only for modem access.
The phone line must be terminated with a standard RJ-11
modular phone plug. See the Start-Up and Shutdown sec-
tion of this manual for more detail on start-up procedures.

Example of typical software identification
RCP 2 E 01 8B
‘L_L———— Revision (A, B, C, etc.)
Version (1, 2, 3, etc.)
English/U.S. customary
display units (S = SlI/metric
R-22 refrigerant (3 = R-134a

refrigerant)

Reciprocating chiller/
Templifier code

Figure 6. Software ID tag

McQuay 06-01-95 &—— Date shipped
P/N 950820A-01-A e——— Part number
S/N 1058 -«——— Serial number

— Software version no.

Ver. RCPZEC1B




Analog inputs

Analog inputs are used to read the various temperatures and
pressures on the chiller as well as any customer supplied
4-20mA reset signals. The controller’s internal regulated 5 VDC

Input No.

Description

Controller Inputs/Outputs

and 12 VDC supplies provide the correct operating voltage
for the sensors. See Table 2 for details.

Input No.

Description

¢

Leaving evaporator water temperature
Sensorislocatedintheleaving chilled water nozzle.
The signal is used for capacity control and freeze
protection.

Evaporator pressure transducer circuit #1
Sensor is located in the common circuit #1 suc-
tion line. Used to determine suction saturated
refrigerant pressure and temperature. This sen-
sor also provides refrigerant freeze protection for
circuit #1.

Evaporator pressure transducer circuit #2
Sensor is located in the common circuit #2 suc-
tion line. Used to determine suction saturated
refrigerant pressure and temperature. This sen-
sor also provides refrigerant freeze protection for
circuit #2.

Condenser pressure transducer circuit #1
Saturated refrigerant pressure and temperature.

Condenser pressure transducer circuit #2
Saturated refrigerant pressure and temperature.

Transducer power voltage ratio signal

The signal is used to correct for differences be-
tween the controller power supply and an ideal
5 VDC supply. The controller uses this information
to ensure temperature and pressure sensor ac-
curacy and for alarm monitoring.

Evaporator water temperature reset

A 4 to 20 milliamp DC signal from a building auto-
mation system or temperature transmitter to reset
the leaving chilled water set point. The imped-
ance of the ADI board is 249 ohms.

Demand limit

A 4 to 20 milliamp signal from a building automa-
tion system to determine the maximum number
of cooling stages which may be energized. The
impedance of the ADI board is 249 ohms.

Chiller/Templifier signal

{on THR heat pumps only)
In place of the Demand Limit input, a 0 or 5 volt
signal from a unit mounted switch allows the unit
to run in heat (0 volts — switch open) or cool
(5 volts — switch closed) modes.

Front panel mount heat/cool switch

Heat
215 / 132
e , )
(5VvDC) Coo {Analog #7)

9

10

11

12

13

14

15

16

Entering evaporator water temp (optional)
Sensor is located in the entering chilled water
nozzle. The signal is used for monitoring and for
the return reset option if selected.

Entering condenser water temp (optional)
(O.A. temp for air cooled units)

Sensor is located in the common entering con-

denser water nozzle or located remotely as an

outside air temp sensor for air cooled units. This

sensor is used for monitoring purposes only.

Leaving condenser water temperature (standard
on THR heat pumps; optional on WHR chillers)
For WHRs, sensor is located in leaving water
nozzle of one condenser only. For THRs, sensor
is located in common line of manifolded con-
denser head. The signalis used for capacity control
on THRs and for monitoring only on WHRs.

Percent of total unit amps (optional)

Acurrent transformer and adjustable voltage drop-
ping resistor located in the power side of the
control box along with a voltage converter board
sends a DC signal proportional to total motor
current to the microprocessor.

0 VDC = 0%, 4 VDC = 100%

Suction temp circuit #1 (optional)
Sensor located in a copper sieeve brazed to the
circuit #1 suction line measures refrigerant tem-
perature to calculate superheat. This sensor is
used for monitoring purposes only.

Suction temp circuit #2 (optional)
Sensor located in a copper sleeve brazed to the
circuit #2 suction line measures refrigerant tem-
perature to calculate superheat. This sensor is
used for monitoring purposes only.

Liquid line temp circuit #1 (optional)

Sensor located in a copper sleeve brazed to the
circuit #1 liquid line measures refrigerant tem-
perature to calculate subcooling. This sensor is
used for monitoring purposes only.

Liquid line temp circuit #2 (optional)

Sensor located in a copper sleeve brazed to the
circuit #2 liquid line measures refrigerant tem-
perature to calculate subcooling. This sensor is
used for monitoring purposes only.
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Table 2. Analog inputs

Input LED Description Circuit -Closed , Open
0 [¢] Mechanical high pressure switch Circuit #1 Normal High pressure
1 1 Cil differential pressure switch Compressor 1 Normal Low oil pressure
2 2 Motor protection switch Compressor 1 Normat High compressor temperature
3 3 Oil differential pressure switch Compressor 3 Normal Low oil pressure
4 4 Motor protection switch Compressor 3 Normal High compressor temperature
5 5 System switch Unit Normal Unit shutdown
6 6 Phase/voltage monitor Unit Normal PVM alarm
7 7 Pumpdown switch Circuit #1 Normal Manual pumpdown
8 8 Mechanical high pressure switch Circuit #2 Normal High press
9 3 Gil differential pressure switch Compressor 2 Normal Low oil pressure
10 10 Motor protection switch Compressor 2 Normal High compressor temperature
11 11 Oil differential pressure switch Compressor 4 Normat Low oil pressure
12 12 Motor protection switch Compressor 4 Normal High compressor temperature
13 13 Rempote stop switch Unit Run Pumpdown & stop
14 14 Water flow switches Unit Normal No evaporator {condenser) flow
15 15 Pumpdown switch Circuit #2 Normal Manual pumpdown
Digital inputs

Note: All Digital Inputs are 24 VAC. At 7.5 VAC to 24 VAC the
digital input contacts are considered closed. Below 7.5 VAC,

Table 3. Digital inputs

the contacts are considered open. See Table 3 for details and
operating characteristics.

Input ) - Function oo Lacation __Range ‘Resolution
Q Leaving Chw temperature Leaving Chw nozzle -40 to 263°F 0.1°F
1 Circuit #1 evaporator pressure Circuit #1 suction line 5 to 145 psig 0.1 psi
2 Gircuit #2 evaporator pressure Circuit #2 suction line 5 to 145 psig 0.1 psi
3 Gircuit #1 condenser pressure — 20 to 450 psig 0.5 psi
4 Circuit #2 condenser pressure —_ 20 to 450 psig 0.5 psi
5 Voltage ratio signal EnGinn power supply — —_

6 Chw reset signal Supplied by others 410 20mA DC —
7 Demand limit signal Supplied by others 4 to 20mA DC —
8 Entering evaporator water temperature Entering Chw nozzle -40 to 263°F 0.1°F
9 Entering condenser water temperature Entering condenser water nozzle -40 to 263°F 0.1°F
10 Leaving condenser water temperature L.eaving condenser water nozzle -40 to 263°F C.1°F
IR % total unit amps Control cabinet 0to 4 VDC 1%
12 Circuit #1 suction temperature Circuit #1 suction line -40 to 263°F 0.1°F
13 Circuit #2 suction temperature Circuit #2 suction line -40 to 263°F 0.1°F
14 Circuit #1 liguid line temperature Circuit #1 liquid line -40 to 263°F 0.1°F
15 Circuit #2 liquid line temperature Circuit #2 liquid line -40 to 263°F 0.1°F
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Relay board oulputs

All of the MicroTech panel outputs are controlied by solid-
state relays which are driven by the model 250 controller. The
controller activates a solid-state relay by sending a “trigger”
signal to the output board via the attached ribbon cable. The
relay responds to the trigger by lowering it’s resistance which
allows current to flow through it's “contacts”. When the

Table 4. ALR relay board outputs

controller removes the trigger signal, the relay’s resistance
becomes very high, causing the current flow to stop. The
outputs are individually protected by a 5 amp fuse mounted
on the output board adjacent to each relay. Tables 4 and 5
provide additional information about each output. Refer to
the MicroTech Stage Schematics for digital output wiring.

Table 5. WHR and THR relay board outputs

4-Stage. | 6-Stage | B-Stage
Digital Caompressor.. | Compr | -Compr’
Output De(::;‘:ﬁ:gon Capacity Capacity | Capacity
Number 2-Compressor | 2-Compr | 4-Compr
035-070 | 050-070. ] 050-070 |.085-185
0 Alarm circuit Same Same Same Same
1 Chilled water Same Same Same Same
pump relay
2 Lig Sol Circ #1 Same Same Same Same
3 Liq Sol Circ #2 Same Same Same Same
. Compr 1 | Compr 1 | Compr 1 | Compr 1
4 Cooling Circ#1 | Circ#1 | Circ#1 | Circ #1
. Compr 2 | Compr 2 { Compr 2 | Compr 2
s Cooling Circ#2 | Circ#2 | Circ#2 | Circ#2
. Compr 1 | Compr 1 | Compr 1 | Compr 1
6 Cooling Unidr 1 | Unidr1 | Unidr1 | Unldr1
) Compr 2 | Compr 2 | Compr 2 | Compr 2
7 Cooling Unidr1 | Unldri | Unidr1 | Unidr 1
8 Cooling Not used | Not used (f)onrg;ir; Cé:zi:’f
. Compr 2 | Compr 4
9 Cooling Not used | Not used Unidr 2 Circ #2
10 Condenseyr fan(s) Same Same Same Same
M1z«
11 Condenser fans) — Same Same Same
M13
12 Condehr/x‘ser fan(s) — Same Same Same
14
13 Condenser fan(s) Same Same Same Same
M22
14 Condenser fan(s) — Same Same Same
M23
Condenser fan(s)
15 M24 —_ | Same Same Same
Note:

® Number of fans varies. Refer to the Head Pressure Control section of this
manual for Fan Staging information.

Reset

User selectable reset options are found under Menu 14 on
page, 29, itemline G “ResetOpt= " for chillers and item
line H “Reset Sig= ##.#mA” for Tempilifiers. Most reset
options apply to leaving chilled water only — ALRs, WHRs,
and THRs operated in chiller mode. The only reset options
available for THRs operated in heating mode (controlied by
leaving condenser water) are: “None”, “4-20mA”, and “Net-
work”. Selected reset option settings for chilled and heated
water temperatures are displayed in Menu #14.

None

“None” is the Defauit Values setting. When selecting “None”,
the following applies:

® | eaving evaporator water temperature or leaving con-
denser water temperature, whichever is applicable control
the unit.

*Not available on ALRs when Ice mode is selected.

Options

: 4-Stage 6-Stage 8-Stage
ital ) Compr Compr ‘Compr
omglta( Output Capacity Capacity Capacity

-N:nt&uer Description .| 2-Compr 2-Compr 4-Compr
g WHR040-085E [ WHR070-085E WHR095-210E
THR040-110D | THR070-110D | THR120-170D
0 Alarm circuit Same Same Same
Chilled water
1 pump relay Same Same Same
2 Lig Sol Circ #1 Same Same Same
3 Liq Sol Circ #2 Same Same Same
. Compr 1 Compr 1 Compr 1
4 Cooling Circ #1 Girc #1 Circ #1
) Compr 2 Compr 2 Compr 2
s Cooling Girc #2 Circ #2 Circ #2
. Compr 1 Compr 1 Compr 1
6 Cooling Unfoader 1 | Unioader 1 | Unloader 1
. Compr 2 Compr 2 Compr 2
7 Cooling Unloader 1 | Unloader 1 | Unloader 1
. Compr 1 Compr 3
8 Cooling Notused | ) i0ader2 |  Circ #1
. Compr 2 Compr 4
9 Cooling Not used Unloader 2 Circ #2
10 Condc;;xf e;‘ fan(s) Same Same Same
2
11 Condense/r\ fan(s) Same Same Same
M13®
Condenser fan(s)
12 M14% Same Same Same
Condenser fan(s)
13 M0 Same Same Same
Condenser fan(s)
14 M3 Same Same Same
15 Ccndﬁzszg‘fan(s) Same Same Same
Note:

@ Condenseriess WHR only.

® | eaving evaporator water temperature control ALRs,
WHRs, and THRs operating in the “chiller” mode.

® | eaving condenser water temperature control THRs op-
erating in “heat pump” mode.

Return

By selecting “Return” as the reset mode, the controllerresets
the leaving chilled water temperature set point as required to
maintain a constant return water temperature. To choose
“Return” as the reset option, first select “Return” in the
“ResetOpt” mode and press <EnTer>, thenin the “ReturnSpt”
item, select the return water set point temperature to be
maintained. The return water set point algorithmis internai to
the controller. No other action is required.

4-20mA (remote reset signal)*
By selecting “4-20mA” as the reset option, the controlier will
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reset the leaving chilled water temperature to a higher value
based on a percentage of the Maximum Chilled Water Reset
(“MaxChWRst”). At 4mA or less, nothing happens. At 20mA,
the chilled water set point resets to a value equal the Leaving
Evaporator Water Set Point (“Lvg Evap”) plus the Maximum
Chilled Water Reset("MaxChWRst") set point. Any value
between 4 and 20mA will add a proportional value of the
Maximum Chilled Water Reset to the Leaving Chilled Water
Set Point. The reset schedule is linear and may be deter-
mined using Figure 7, Leaving Water Reset, below. The external
4-20mA control signal displays under “Reset Sig=" onMenu 14.

For THRs operated in heating mode, the “Lvg Evap”
indicates the degree of heating reset. Using the 4-20mA
reset signal, a proportional value of the Maximum Chilied
Water Reset “MaxChWRst” is subtracted from the Leaving
Condenser Water Set Point (“Lvg Cond” Menu #4). The reset
control signal will display on Menu #14, item line “Reset Sig”.
The reset schedule is linear and may be determined using
Figure 7, Leaving Water Reset, below.

Terminals #134 and #135 on TB7 are the field wiring
4-20mA remote reset terminal. See the field wiring diagrams
in the back of this manual for more detail.

Figure 7. Leaving water reset
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Ice (remote reset signal)

When in “Ice” mode, ail compressors will run 100% loaded
(that is no unloaders energized) to make certain that com-
pressors cool appropriately. As a result, the number of
stages in “Ice” mode will equal the number of compressors.
Maintain a minimum of 25% ethylene glycol in the chilled
water loop to protect the system from freezing down to 10°F.
If this mixture is not possible, then keep the solution at least
15°F lower than the ice set point. When Leaving Evaporator
Water (Lvg Evap”) is set less than 34°F, “Ice” mode must be
used. Cylinder unloading of compressors when suction tem-
peratures fall below 25°F will prevent the compressor motor
from cooling adequately. The lowest Leaving Water Ice set
point for McQuay reciprocating chillers is 21°F. With an Ice
set point of 21°F, saturated suction temperatures of 12°F or
13°F are typical. This is the lowest recommended saturated
suction temperature for McQuay reciprocating products.

Most ice storage applications require dual reset control.
Use terminals #134 and #135 on TB7 for field wiring 4-20mA
remote reset connections. See the field wiring diagrams at
the end of this manual for more detail.
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IMPORTANT

If a 4-20mA signal device is not available and a dual reset is
required, then a dry contact between terminais #215 and

#135 may be used to initiate reset. When using a dry contact,
“open” will maintain the ice set point and “close” will initiate
a full reset.

If the chiller is to be used for ice storage, select the “Ice”
optionin Menu 14. “L vgWater Spts”, “ResetOpt=". To calcu-
late the leaving chilled water set point, the control band
(Menu 14 “CntrlBand=") and shut down delta-T (Menu 14
ShutDn D-T=") must first be selected. The equation to
determine leaving chilled water temperature:

Lvg Evap = Desired Ice Temp + 2 “CntriBand=" “ShutDn D-T="
Lvg Evap = 21°F + Y2 (4) + 1.5°F
LvgEvap=21+2+ 1.5
Lvg Evap = 24.5

For day operation the maximum chilled water reset (Menu
14 “MaxChWRst=") is added to the “Lvg Evap” as calculated
above to reach the desired day operating leaving chilled
water temperature.

When the Ice option is selected, the resetting of the
leaving chilled water set point (during day operation) via the
4-20mA input is not a functional option. To retain the option,
the set points in Menu 14 must be changed by a Building
Automation System through our Microlech Open Protocol
Monitor Software.

A 4-20mA signal is required to initiate ice reset. When a
signal less than 4mA is received, nothing happens—the ice
mode temperature will be maintained. When a signal of 4mA
or more is received, the unit changes to a non-ice building
mode temperature. The control signal will be displayed
under “Reset Sig” on Menu #14.

The alarm setpoints (see Menu 22 on page 30) will also
need to be adjusted. The following is an example of alarm set
points for a typical ice operation:

1. “Frz Stat”: Set to the saturated refrigerant pressure that
corresponds to a temperature equal to 13.5°F below the
ice set point. For example, if the ice set point is 23°F, the
“Frz Stat” would be set at 33 psig, (which is 23°-13.5° =
9.5°F; 33 psig is R-22 saturation pressure at 9.5°F).

2. “Frze H20": Set at least 4°F below the ice set point, but
not lower than the freezing point of the solution. In this
example, the “Frze H.0” would be set at 19°F.

3. “LP CutOut”™: Set 8 to 10 psi below the “Frz Stat” setting
but never below 20 psig.

4, “LP Cutln”: Set 15 to 20 psi above “LP CutOut”.

5. Freeze Timer (“FreezeTim”) and Condenser High Pres-
sure (“Hi Press”): Do not need to be adjusted.

Network

Based on the Maximum Chilled Water Reset Set Point
(“MaxChWRst"), the “Network” option allows a signal to be
sent that reflects 0 to 100% reset of the Leaving Chilled
Water Set Point (“Lvg Evap”) for chillers (except lce mode) or
Leaving Condenser Water Set Point (“Lvg Cond”) for THRs.
This option functions similar to the 4-20mA option.



Demand limiting applies to ALR and WHR chillers only.
Remote demand limiting may be accomplished by connect-
ing to terminals #131 and #132 on TB7. A 4-20mA signal is
required. Based on the 4-20mA signal, demand limiting will
cause the chiller limit the total number of stages regardless
ofthe amount of cooling actually required. A signal of 4mA or

Figure 8. Remote demand limit, 4-stage unit

Remote Demand Limiting

less allow all stages to operate while a 20mA or more will
allow only one stage to operate. The effect of the 4-20mA
signal may be determined using Figures 8, 9 and 10. Under
Menu #18, demand limits, the number of stages allowed by
demand limiting will be displayed as well as the actual remote
demand limit signal in milliamps.

Figure 9. Remote demand limit, 6-stage unit
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Figure 10. Remote demand limit, 8-stage unit
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On THR heat pumps, instead of the demand limit input, a
0 to 5 volt signal from a front panel unit-mounted switch
allows the unit to run in heat and cool modes. Five volts is
obtained at terminal #215, wired through the unit mounted
switch and then connected to terminal #132 on TB7. When
the switch is “open”, the unit is in heating mode. When the
switchis “closed”, the unitis in cooling mode. Menu #18 shows

THR Heat/Cool Changeover

which mode the unit is in. “Chl/Tmp Sig = Temp” denotes
heating mode and “Chl/Tmp Sig = Chil” denotes cooling
mode. In chiller mode, the unit is controlied by the leaving
evaporator water. To operate the unit as a Templifier, choose
“ChiTmp” under ttem E of Menu #23. See Normal Sequence
of Operation section of this manual for more information.
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Soft loading limits the number of available stages when the
unit is started to prevent excessive power consumption and
possible overshoot of the leaving water temperature set
point. Soft loading is in effect whenever the unit is started
from an “off” cycle. This option is selectable and available in
Menu #15 (see page 30).

On initial start-up, the controller will run the chilled water
pump and sample the loop water temperature for a time
equal to the Load Delay set point (“LoadDelay”) on Menu
#15. If cooling or heating is required at the end of the time-
delay, then the liquid line solenoid valve will be open and
refrigerant will flow. When the evaporator refrigerant pressure
rises above the LP Cut In Set Point (“LP Cutin” see Menu
#22), the controller will start the first compressor. On entering
the “Stage” the controller starts a countdown timer to indi-
cate how long the unit has been in the cool or heat stage
mode. The number of stages allowed during soft loading
is determined by the Soft Load Maximum Stages

The compressor staging logic uses an adjustable control
band and interstage timer to determine the correct number
of cooling or heating stages to activate. A project-ahead
temperature calculation and a maximum pull down rate
provide stable operation. Compressor set points are shown
on Menu #16 (see page 30).

The Control Band is the temperature range on either side
of the active leaving water set point that must be exceeded
for a stage change to occur. When in chiller mode and after
the unit has started, the controller will stage-up when the
leaving water temperature rises to the Leaving Chilled Water
Set Point plus half of the Control Band. The controller will
stage-down when the leaving water temperature lowers to
the Leaving Chilled Water Set Point minus half the Control
Band. The THR, controlled from leaving condenser water,
stages up and down in the reverse order of a unit in chiller
operation.

The adjustable compressor interstage Timer set point
{(“InterStg”, see Menu #16) sets the time delay between the
current cooling or heating stage and the next stage-up
request. The compressor stage-down time delay is a fixed at
a 1/3 ratio of the stage-up setting. For more information on
staging, refer to the “Normal Sequence of Operation” section
of this manual.

The controller performs a project-ahead temperature
calcuiation to protect against an overshoot condition when
the leaving water temperature is outside the control band.
Project-ahead calculation also moderates the controller’s
response to a rapid increase and decrease in leaving water
temperature. During cooling mode, if the chilled water tem-
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Compressor Control

(“SoftLdMaxStg” see Menu #15). The duration of the soft
load sequence is determined by the Soft Load Timer
(“SoftLoad” see Menu #15). If the Soft Load Timer is set to
zero, no soft loading will take place. When the soft load
option is enabled, any time remaining in the Soft Load Timer
will be displayed on Menu #15 under item “Time Left”.

The following set points may be adjusted on Menu #15:

® Soft Load: This is the amount of time soft loading will be
in effect after the controller begins staging. If set to zero,
no soft loading is cancelled.

® SoftLdMaxStg: Determines the maximum number of
cooling or heating stages which may be energized while
soft loading is in effect.

® LoadDelay: The amouunt of time allowed for the control-
ler to sample the loop water temperature before initiating
cool or heat stages.

perature is above the control band and the project-ahead
calculation has determined that the chilled water tempera-
ture will fall below the control band within 240 seconds
(4 minutes), then the controller will unload the compressors
and stage-down the unit until the condition is no longer true.
For THRs in the heating mode, if the project-ahead calcula-
tion has determined that the leaving condensor water tem-
perature will rise above the control band withing 240 seconds
(4 minutes), then the controller will unload the compressors
and stage-down the unit until the condition is no longer true.

As additional protection against overshooting the unit set
point, the controller uses the maximum pull down rate
(“MaxPuliDn”, on Menu #14) to determine if the leaving water
temperatureis pulling down orup toorapidly. Every minute, the
controller checks the leaving water temperature and com-
pares the temperature to the last reading. If the Pull Down
Rate is exceeded, the controller delays additional stages.
Maximum Pull Down (“MaxPullDn”, on Menu #14) default
setting is 0.5°F. This setting may be changed on Menu #14,
Lvg Evap Spts, shown on page 29.

The MicroTech soft loading feature will also guard against
problems of overshooting the set point. The Soft Load
(“Softl.oad” on Menu #15) default setting is 20 minutes up to
stage 4 of cooling and heating stages. See “Soft Loading”
section of this manual for more information.

The Interstage Timer (“InterStg” on Menu #16) default
setting is 180 seconds for cooling and heating stages.
Interstage timers (anti-cycle) for compressors are 5 minute
stop-to-start and 15 minute start-to-start.



Automatic

The controller provides automatic lead-lag of refrigeration
circuits. The circuit having the fewest number of starts on all
compressors in the circuit will be started first. Changes to
circuit capacity will be made by changing the position of the
compressor unloaders when applicable. Compressors will
be selected by changing unloader status. This prevents
short-cycling of compressors when the cooling load is low.
If both circuits are operating and a stage-down to one circuit
is required, the circuit with the most operating hours will
cycle off first.

Manual operating modes are available to facilitate setup and
troubleshooting of the unit. Any of the following manual
modes may be selected from the Control Mode Menu.
ManualOff: Manual unit off.

Auto10ff2: Automatic Circ #1, Circ #2 off.

Auto20ff1: Automatic Circ #2, Circ #1 off.
ManualStaging: Manual Staging, Circ #1 & 2.

The operating status of the unit is displayed on the keypad/
display when the information is requested by the operator.
Description of each Unit Status Mode are listed below.

“Off: Remote SW” mode

Upon start-up, the panei will check the “Remote Stop Switch”
digital input. If the switch is open, the controlier will be in the
“Off: Remote SW” mode. Note that from the factory, the unit
will ship with a mechanical jumper between the field termi-
nals. If remote stop/start control is desired, remove jumper
between terminals 140 and 141.

“Off: Time Clock” mode
If the controller has been commanded to an off state via the
internal time clock (Menu 20), the mode will be “Off: Time
Clock” Notethatif a customer wishes the unitto run 24 hours
per day, the eight day clock must be set to start at 00:00 and
stop at 23:59 for all days.

“Starting” mode

1f the remote stop switch is closed and the internal time clock
is calling for the unit to run, the controller will initiate “Start-
ing” mode.

“Wait for Flow” mode

The chilled water pump output relay is energized any time the
unit is enabled. The controller will check for the presence of
chilled water flow via the normally open flow switch. If flow is
not proven within 30 seconds, the alarm “LossofWater Flow”
will be activated and the unit will remain in the “Waiting for
Flow” mode until water flow is proven. Once flow is estab-
lished, the alarm will automatically be cleared.

Lead-Lag of Refrigerant Circuits

Manual Operation

Unit Status Modes

Manual

The operator may manually select the lead refrigerant circuit
or have the controller automatically select the lead refriger-
ant circuit to equalize compressor hours. Automatic lead-lag
may be defeated by selecting circuit #1 or circuit #2 as the
lead circuit (“Lead Circuit’, Menu #16 shown on page 30).

Note: These manual settings are intended to aid in trouble-
shooting and should not be considered to be normal operat-
ing modes. The equipment should not be left unattended
during manual operation as the automatic staging controls
are disabled. The chiller will remain in the manual mode until
Automatic operation is selected.

Loss of water flow during unit operation will cause the unit
to log the alarm and return to the “Waiting for Flow” state.
When chilled water flow has been re-established, the alarm
will again automatically be cleared.

“Wait for Load” mode

With water flow established, the controller will wait for a
period of time equal to the “Load Delay” set point to deter-
mine if the water loop is above or below the current active
water set point. In chiller mode, if leaving chilled water
temperature is above the leaving chilled water set point plus
%, of the control band plus the start-up delta-T, the controller
will enter the stage mode otherwise the controller will wait
until the end of the currently scheduled run period.

In heating mode (Tempilifier only), if the leaving condenser
water temperature is below the leaving condenser water set
point minus 'z the control band minus the start-up delta-T, the
controller will enter the stage mode.

“Stages 1-8”

This is the normal mode the unit will be in while cooling or
heating. The number of currently active stages will be dis-
played. The stage is only an indicator of system capacity and
does not indicate which compressors or circuits are on.

“Off: Alarm”

This is the mode which will be displayed when a circuit is in
an alarm condition which means no cooling or heating onthat
circuit is possible. Refer to the System Alarms and Circuit
Alarms sections in this manual for additional details.
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“Off: Manual” mode
If the control mode of the unit is “Manual Off” the unit status
will be displayed as “Off: Manual” mode.

“Off: PumpDnSw’s”
If the pumpdown switch digital inputs for both circuits are in
the “manual” position, themode ofthe unitis “Off: PumpDnSw’s”.

“Manual Stage”
If the control mode of the unit is “Manual Stage” the unit status
will be displayed as “Manual Stage”.

The operating status of each refrigeration circuit is displayed
on the keypad/display when the information is requested by
the operator. Descriptions of each Circuit Status Mode are
listed below.

“Off:System Sw”
Off due to System Switch.

“Off:ManualMode”
Off due to Control Mode Set Point.

“Off: Alarm”
Off due to Alarm Condition.

“Off:PumpDnSw”
Off, the circuit pumpdown switch is in the manual position.

“Off:CycleTime”
Off due to anti-cycle timers.

Air cooled units only
(ALRs & WHRs with remote condensers)

For each circuit, the first stage of condenser fans is wired in
parallel with the compressor output that they are energized
with the first compressor stage. The fans for each circuit are
controlled independently, but use the same Head Pressure
Set Points for staging. The transducers responsible for
measuring condenser pressure are mounted on the head of
the lead compressors’ discharge. Refer to the sensor loca-
tion charts towards the back of this manual for specific
locations.

Each circuit has three additional digital outputs available
for refrigerant head pressure control. Each output will ener-
gize an additional bank of condenser fans with each bank
consisting of 1 or 2 fans, depending on the size of the unit.

The number of condenser fan stages per circuit controlled
by MicroTech head pressure control is the number of fan
contactors per circuit minus 1 since the first fan comes on
with the compressor. The number of fan stages for each unit
size is as follows:

ALR-035, 040D .......covvoriiiririreiiiiiccvrceneceriraees
ALR-050D .....oovvnvirvicnviinrannns
ALR-060 thru 185D

Air cooled unit EERs are maximized by not allowing
condenser fan stage 3 (the last fan stage) to operate when the
unit capacity is below 50%.

Above 50% capacity, unit EER is maximized by energizing
as many condenser fan stages as possible.
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“Stage Up”, “Stage Down”
These are momentary operating modes indicating a stage up or
stage down is being initiated by the controller.

“Off: System Sw” mode

Upon start-up the panel will check the front panel “System
Switch” position. If the switch is in the “stop” position, the mode
will be “Off; System Sw”.

“Off: RemoteComm”
Ifthe controller has been commanded to an off state viaremote
network communications, the mode will be “Off: RemoteComm”.

“Off: Ready”
Off Ready to start or Standby.

“Pumping Down”
The circuit is in the process of pumping down, the solenoid
valve is closed.

“Open Solenoid”

A request has been made for the circuit to be energized for
cooling or heating, the solenoid is open and the controller is
waiting for the pressure to rise above the LPCutin set point.

“% Capacity”
Circuit is running, all operating conditions are normal. The
circuit percent capacity is displayed.

Lift pressure
The minimum acceptabile lift pressure is determined by the
expansion valve. “Lift Pressure” is defined as the difference
between the saturated condensing pressure and the satu-
rated evaporator pressure — or the minimum differential
pressure to be maintained across the expansion valve. The
“MinLift-35%" and the “MinLift-100%" set points on Menu 17,
“Head Pres Spt” reflect the desired lift pressures at 35% and
100% circuit cooling capacity. At low circuit capacities, it is
desirable to maintain a minimum lift of 85 psig. The first fan
stage comes on with the first stage of compressors and the
cooling capacity is roughly 33-35%. That is when the
Microlech starts evaluating the necessity of bringing on the
second stage of fans. The Minimum Lift-35% set point is the
minimum differential pressure to be maintained across the
expansion valve when the unit is running at 35% circuit
capacity. At higher tonnage capacities, a higher lift pressure
must be maintained to accommodate the increased flow
through the expansion valve. The Minimum Lift-100% set
point is the minimum differential pressure to be at 100%
capacity. At 100% circuit cooling capacity, a lift pressure of
about 140 psig should be maintained to provide proper flow
through the TXV. This is the default setting for the “MinLift-
100%” setting. Even though the adjustable range for this
item is 120-180, 140 should be the maximum used for
virtually all cases to prevent high pressure alarms.

The lift pressure between 35% and 100% circuit capacity
cooling is linear as shown in Figure 11. The Minimum Lift-
35% and -100% endpoints define a minimum lift pressure line



which provides the Microlech controller with the correct
minimum Iift pressure to be maintained at any unit operating
capacity.

Fan staging logic
In the MicroTech logic, there are set dead band values which
define pressure differential ranges above the minimum lift
pressure within which no condenser fan staging will occur.
The dead band table is shown in Figure 11. The dead band
value used is based on the current circuit capacity and
current number of condenser fans in operation as shown in
the table. The dead band range lies entirely above the
minimum lift pressure line. In Figure 11, the dead bands are
graphically illustrated as the vertical distance between the
minimum lift pressure line and the fan staging lines. No
additional fan staging occurs if the head pressure is within
the dead band zone. If the head pressure moves outside the
dead band, the controller integrates the pressure error over
time. The error calculation is based on minimum condenser
pressure (“MinCondPr”) and maximum condenser pressure
(“MaxCondPr”) values which MicroTech calculates internally.
The values are caiculated for each circuit and are based on
the current evaporator pressure, the point on the minimum
lift pressure line at which the unit is currently operating, and
the current dead band being used. The “MinCondPr” equals
the current evaporator pressure plus the point value on the
minimum lift pressure line at which the unit is currently
operating. Since the pressure scalein Figure 11 isreferenced
to evaporator pressure, the “MinCondPr” is represented by
the minimum lift pressure line in Figure 11. “MaxCondPr”
equals the current “MinCondPr” plus the current dead band
value from Figure 11. Thus, the point value on the current fan
staging line represents the “MaxCondPr”. If the dead band
multiplier is anything other than 1.0, the dead band value
used in the “MaxCondPr” calculation becomes the dead band
value from Figure 11 multiplied by the dead band multiplier.
The fan staging pressure error is integrated as follows:
Every 4 seconds the controller calculates the error. The error
is (Actual Head Pressure - MaxCondPress) or (MinCond
Press — Actual Head Pressure), depending on if the pressure
is above or below the dead band. After calculating the error,
the error is added to the previous errors (totaled). Once the
sum of errors exceed a maximum allowable limit, the control-
ler will stage the fans up or down, whichever applies. By
using the head pressure algorithm, the controller brings the
head pressure back within the dead band. The cumulative
pressure error is not displayed on MicroTech. The maximum
allowable limit for a stage up request is the Stage Up Error
(“StageUpErr” on Menu 17). The maximum allowable limit for
a stage down request is the Stage Down Error (“StageDnErr”
on Menu 17). The two staging error set points are user
adjustable, but for most applications, the default values will
suffice. The “MaxCondPr” and “MinCondPr” used for calcu-
lating the errors are displayed as items C and D on Menus 5
and 6.

Dead band multiplier

The dead band multiplier {“DeadBandMult” on Menu 17)
gives some flexibility regarding the set pressure dead bands
shown in the table. This variable is provided to adjust all the
dead bands up or down in 10% increments. The dead band
multiplier only dictates the response time of the condenser
fans to a stage-up request. The fan stage-down request is
dictated only by the minimum lift pressure line. In general,
increasing the dead band multiplier will slow down the stage-
up response of the condenser fans when a change in con-
denser pressure is detected. Decreasing the dead band
multiplier will speed up the condenser fan stage-up response
time. If a condenser fan is repeatedly cycling on and off, for
instance, the dead band could be increased via this set point.
However, inmostinstances, if left at the default setting of 1.0,
fan operation will be fine.

Figure 11. Minimum lift and dead band table
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Circuit Capacity 500 coo 6% 83%  100%

Dead Bands
Fan 50 psi 60 psi 90 psi 100 psi 120 psi
Stages 40 psi S50 psi 70psi 80psi 90 psi
3 N/A  30psi 40psi 45psi 50 psi

1. The dead band is equal to the table value times the dead band multiplier.
2. Fan stage 3 is not available when unit capacity is less than 50%.

Minimum lift set points

In Figure 11, the lift pressure scale is referenced to the
evaporator pressure. The dead band is graphically illustrated
by the vertical distance between the minimum liftline and the
fan staging lines. Changing one of the Minimum Lift set
points changes the slope of the minimum lift pressure line as
well as the slopes of the fan staging lines. Flattening the
curve does not widen the dead band; the dead band distance
stays the same relative to the minimum lift pressure line and
the fan staging lines. Raising the minimum [ift set points
causes the fans to stage at higher pressures while lowering
the minimum lift set points causes the fans to stage at lower
pressures. The fan stage up and stage down errors are still
calculated in the same manner. For virtually all applications,
the default settings for “MinLift-35%” and “MinLift-100%"
should suffice. Consult the previous information for the
effects that adjusting these set points will have on fan
staging. Other considerations for adjusting the Minimum Lift
Set Points include the existence of special options such as
SpeedTrol head pressure control. Guidelines for Minimum
Lift Set Points for unit with SpeedTrol follow.

WHR units with remote condenser

For WHR split systems, fan staging for remote condensing
units is controlled in the same manner as ALR units as
explained above. The unit must be declared as air cooled on
the Misc Setup Menu 23. Also on Menu 23, the number of fan
stages should be set to a value equaling the number of fan
contactors per circuit minus 1. The MicroTech controller
works in conjunction with the required field wiring from the
controller’s relay board to the fan contactors. The first bank
of fans will start whenever one of the compressors is running.
Each additional fan bank will run as required to control head
pressure. Refer to the remote condenser option on the field
wiring drawings towards the back of this manual.

SpeedTrol settings for air cooled units
(ALRs and WHRs with remote condensers)

When a chiller’s first fan stage is controlled by a variable
speed head pressure control device, the head pressure
control set points should be adjusted slightly so that MicroTech
and SpeedTrol do not conflict with one another.
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For each circuit, the SpeedTrol fans are wired in parallel
with the first compressor stage so they are energized with the
compressors. The SpeedTrol pressure modulation device is
not hooked into the MicroTech control and therefore oper-
ates independently of MicroTech.

The desired goal is for the SpeedTrol device to modulate
the first fan up to full speed before MicroTech head pressure
control logic decides that a second condenser fan should be
turned on. To meet this objective, the “MinLift-35%" (item A
on Menu 17 “Head Pres Spt”) plus the Head Pressure Dead
Band at 35% circuit capacity plus the evaporator pressure
should equal the high end of the throttling range for the
SpeedTrol device. The “MinLift-35%” is the minimum lift
pressure that should be maintained at 35% circuit cooling
capacity — when the first stage of fans and compressors
come on. The SpeedTrol control has athrottling range of 170

Pumpdown of each refrigerant circuit will always occur when
the circuit is commanded from a “Staging” mode to an “Off:
Ready” mode. The pumpdown sequence closes the solenoid
valve and the lead compressor in the circuit is used to
perform the pumpdown. The compressor is fully loaded
during pumpdown if unloaders are present. An alarm condi-
tion in the refrigerant circuit will disable the pumpdown
sequence.

Pumpdown will occur if the evaporator pressure is above
the LPCutln pressure and stop when the pressure reaches
the LPCutOut pressure. If the evaporator pressure has not
dropped to the LPCutOut set point after 180 seconds, the
controller will stop all compressors and activate the “Can’t
Pump Down” alarm output.

Note that pumpdown can be commanded by the operator
by moving the circuit switch from “Auto” to “Pumpdown and

The MicroTech controller will shut down the chiller if one of
the primary temperature or pressure sensors should fail.
Some secondary “monitor only” sensors provide information
to the display but are not critical to chiller operation. The
microprocessor will not activate the external alarm contacts
or shut down the unit if one of the “monitoring only” sensors
fails. The display will simply indicate “Short” or “Open” onthe
keypad/display for the defective sensor. The “monitoring only”
sensors and display items include:
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“Monitor Only” Sensors and Display ltems

psig to 230 psig. Thus it will modulate the fan to zero speed
at 170 psig and full speed at 230 psig. The proper “MinLift-
35%” setting is determined by the formula:

SpeedTrol Typical Dead band
MinLift-35% = top throttling -~ evaporating — pressure at 35%
range pressure circuit capacity

A typical evaporating pressure for chilled water mode is 65
psig. The dead band pressure at 35% circuit capacity is
shown to be 50 psig in Figure 12. The formula becomes:

MinLift-35% =

In this example, the formula yields arecommended “MinLift-
35%” setting of 115 psig. This setting can be used for
virtually all SpeedTrol applications except for “lce” mode.

230psig -~ 65psig - 50 psig

Stop”. When manual pumpdown is activated, the circuit will
pump down once and then shut off. No additional compres-
sor operation will occur even if the evaporator pressure
climbs above the L.LPCutln set point. When the switch is
moved to the “Auto” position, the first compressor will start
and the unit will stage up as required if the controller is calling
for cooling or heating. If cooling or heating is not requested,
the circuits will pump down and the compressors will stop.
If the chiller is commanded Off by the Time Schedule,
Remote Communications or the Remote Stop Switch, the
chiller will pump down and stop when the evaporator pres-
sure falls to the LPCutOut Set Point. In the event the evapo-
rator pressurerises above the LPCutin Set Point, the controller
will initiate another pumpdown sequence. After the second
pumpdown, the controller will allow only one additional
pumpdown to occur every 120 minutes if required.

Compressor 1 Suction Temp

Compressor 2 Suction Temp

Evap Water Temp reset signal

Demand Limit signal

Entering Evap Water Temp

Entering Condenser Water Temp (WHR & THR only)
Leaving Condenser Water Temp (WHR only)
Total Unit Amps

Liquid Line Temperature Circuit #1

Liquid Line Temperature Circuit #2

Air Temperature (ALR only)



MicroTech continuously performs self diagnostic checks,
monitoring all system temperatures, pressures and safeties,
and will automatically shut down a refrigerant circuit or the
entire unit should a fault occur. The cause of the shutdown,
time and date of occurrence and conditions at the time of
alarm will be retained in memory and can be displayed for
operator review. Current alarm conditions are displayed on
Menus 24 and 25 by pressing the “Alarms” category on the
keypad. MicroTech aiso records the type, time and date of
previous faults (see Menus 26 and 27).

MicroTech has several safety systems to safeguard against
potential damage of the chiller equipment. There are alarm
and pre-alarm conditions. Alarm conditions cause the com-
pressors to shut off and/or lock out. Pre-alarm conditions
cause the unit to stage down in capacity in an attempt to
avoid an alarm condition. For alarm conditions, the red
“Alarm Status” light on the control panel will be solid. For all
pre-alarm conditions, the light will pulse at the rate of .5
seconds on, 4 seconds off. When an alarm or a pre-alarm
condition exists, the MicroTech display automatically switches
to the alarm menu to alert the user of the condition.

MicroTech alarms can either be of the manual reset type
orthe auto reset type. Critical alarm conditions such as High
Condenser Pressure, Refrigerant Freeze Protection, and Low

The “Circuit Alarm Conditions” are those alarms which only
affect one circuit and cause the compressors of the affected
circuit to be staged down (pre-alarm condition), temporarily
shut off (autoclearing alarm) or locked out (alarm condition),
whichever applies.

If a pre-alarm condition occurs, MicroTech will display the
appropriate message and the “Alarm Status” light will puise
until the condition is corrected or the unit goes into full alarm.
If an alarm occurs, the display will show which alarm condi-
tion has occurred and the red light will be solid. Operation will
not resume until the alarm is cleared manually at the keypad.
If an autoclearing alarm condition occurs, the display will
show it and the red light will be solid. The unit will resume
normal operation once the alarm causing condition has been
corrected and the anti-cycle timers have cleared.

Compressor motor protection

Comp#1MtrProtect
Comp#2MtrProtect
Comp#3MtrProtect
Comp#4MtrProtect

During normal operation, each compressor’s Motor Pro-
tection (MP) contacts and Motor Protection Relay (MPR)
contacts will be closed. The MP contacts and associated
MPR contacts will open on a high motor temperature condi-
tion or motor overload and the compressor will stop. The MP
contacts will automatically reset after 2 minutes, however,
the controller will temporarily lock out operation of the
respective circuit until the condition is corrected and the
contacts remake. This is an autoclearing alarm.

Safety Systems

Circuit Alarm Conditions

Evaporator Pressure which protect against equipment dam-
age are manual reset, which means they lockout compressor
operation and must be cleared at the MicroTech keypad
before operation can resume. Autoclearing alarm conditions
cause the compressors to shut off onthe affected circuit until
the condition is corrected. When the condition is corrected,
the chiller will resume normal operation on that circuit,
provided the anti-cycle timers have cleared and sufficient
load exists. All pre-alarm conditions are autoclearing. After
the controller stages down the unit on a pre-alarm condition
and the potential alarm condition has been avoided, the
alarm will clear by itself and the unit will resume normal
operation. If the alarm condition is not avoided, the alarm will
be logged on the Microfech display, causing lockout of
compressors. Thus, the alarm must be manually cleared.

When a McQuay Reciprocating Chiller with MicroTech is
used with the McQuay RMS (Remote Monitoring and Se-
quencing) Panel, the user must note that alarm nomenclature
varies. The RMS has three possible categories of alarms:
faults, problems, and warnings. The chiller alarm condition
corresponds with the RMS “fault” condition. Thus, there are
system and circuit faults. Chiller pre-alarm conditions corre-
spond to the RMS “problem” designation. Reciprocating
chillers do not have warning alarms.

High condenser pressure

This high pressure cutout alarm condition is in response to
the signal sent by the pressure transducer; thus it is a
software controlled set point and alarm condition.

if the condenser pressure rises to within 30 psi of the Hi
Pres set point, the controller will override any requests to
increase current capacity and invoke the “HiCondPresStgHId”
pre-alarm. The controller will hold the current capacity stage
until the pressure is more than 30 psi below the Hi Pres set point.

If the condenser pressure rises to within 20 psi of the Hi
Pres set point, the controller will automatically stage down
every 10 seconds until the condenser pressure falis below
the 20 psi band below the Hi Pres set point. The
“HiCondPrssStgDwn” pre-alarm condition is invoked during
this time.

If the condenser pressure reaches the Hi Pres set point,
the “Hi Cond Pressure” alarm will be logged and the respec-
tive circuit will be locked out until cleared manually.

For WHR units setting = 360 psi
For THR units setting = 380 psi
For ALR units setting = 380 psi

Mechanical high pressure

During normal operation the HP1 and HP2 high pressure
relay contacts will be closed. If the HP1 or HP2 relay contacts
open, the controller will lock out operation of the respective
circuit. The high pressure relay indicates a high compressor
discharge pressure. The circuit will remain locked out until the
alarm is cleared. The Mechanical High Pressure switches —
MHP1, 2, 3, and 4 — must be reset first and the alarm on
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MicroTech cleared second. MHP1-4 can be found in the
upper right-hand corner of the control box. In all cases the
high pressure condition will be detected first by the MicroTech
“Hi Cond Pressure” alarm.

The Mechanical High Pressure switches should be set a
minimum of 20 psi above the software controlled High Pressure
Set Points. Recommended set points are shown below.

For WHR units setting = 380 psi
For THR units setting = 400 psi
For ALR units setting = 400 psi

Low evaporator pressure

If during a non-low ambient start, the evaporator pressure
fails to rise above the Low Pressure Cut In Alarm Set Point
(LP Cutin) within 80 seconds of the liquid line solenoid valve
opening or, if during the cooling mode the evaporator pres-
sure falls below the Low Pressure Cut Out Alarm Set Point
(LP CutOut), a “Lo Evap Pressure” alarm will be generated.
This alarm will also occur if the evaporator pressure drops to
2 psi for more than 20 seconds during low ambient start.

Oil differential/power

Comp#1LowQil/Pwr
Comp#2LowQil/Pwr
Comp#3LowQil/Pwr
Comp#4LowOil/Pwr

Each compressoris equipped with an oil differential pressure
switch which closes when the net oil pressure reaches 14
psig. The controller will initiate a shutdown of all compres-
sors in a circuit should one of the compressors in that circuit
lose adequate oil pressure. Loss of oil pressure is detected
when the oil pressure differential switch opens at 9 psig and
this condition remains true for more than 30 consecutive
seconds. If the switch re-closes before 30 seconds has
elapsed, the timer is reset.

The “System Alarm Conditions” are those alarms which are
common to both refrigeration circuits and require all com-
pressors to be temporarily shut off or locked out, whichever
applies. The following alarm conditions are checked continu-
ously during all modes of operation by the controller. If one
ofthe following alarm conditions is detected, the mode of the
controller will switch to “Off: Alarm”. The controller disables
all compressor operation by turning off all Compressor
Enable Outputs. Alarm Output #0 will be turned on to notify
the operator of the alarm condition. The red “Alarm Status”
light on the front of the control panel will be solid on the alarm
condition and the Microlech display will show the current
alarm condition.

The chiller must have the manual reset system alarm
conditions cleared before normal operation can resume. If
the alarm which occurred is an autoclearing atarm, once the
condition has corrected, the chiller will resume normal op-
eration provided the anti-cycle timers have cleared and
sufficient load exists.

Loss of water flow

Water flow must be present when the controller is attempting
to provide capacity cooling or heating. Chilled water flow or
condenser water flow are not required during pumpdown,
manual off, system off, or other off conditions.
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System Alarm Conditions

In addition, if a compressor never starts due to a tripped
line voltage circuit breaker, the controller will think the
compressor is running when it actually is not. After 30
seconds, the above alarm will catch this condition, thus the
term “LowQil/Pwr”.

Refrigerant freeze protection

If the saturated evaporator refrigerant pressure falls below
the operator adjustable refrigerant freeze set point (Frz Stat)
foratime period equaltothe freeze timer set point (FreezeTim),
the alarm will be “Freeze Stat Prot”. This is true if the Freeze
Timer is set at 30 seconds. If it is set higher (the default is 80
seconds), the controller will initiate a pre-alarm condition of
“FreezeProtStgDwn” after the first 30 seconds and force the
unit to stage down in capacity every 10 seconds until the
pressure rises above the Frz Stat set point or until stage 1
cooling is reached. The unit will stay at stage 1 cooling until
the saturated evaporator pressure rises above Frz Stat set
point or until the Freeze Timer times out at which point the
unit will go into the “Freeze Stat Prot” alarm.

Incomplete pumpdown

If the controller remains in a pumpdown operation for more
than 180 seconds, the pumpdown operation is aborted and
the circuit is shut down. The alarm “Can’t Pump Down” is
registered. This alarm can occur when a solenoid valve sticks
open or some other refrigerant circuit problem exists. The
pressure to which the compressor pumps down to is regulated
by the Low Pressure Cut Out alarm set point (LP CutOut).

Bad pressure sensor

If the Evaporator Pressure Transducer or the Condenser
Pressure Transducer signal is shorted to ground or open, the
alarm “Bad Evap PresSen” or Bad Cond PresSen” is logged
on the MicroTech display, whichever is appropriate. The
circuit is locked out until the alarm is manually reset.

A time delay of 1.7 to 3.2 seconds has been built into this
alarm function to accommodate momentary loss of flow due
to air bubbles or pressure fluctuations in the water piping.
The alarm shows up as “LossofWaterFlow”. This alarm is
logged when the evaporator flow is interrupted on chillers
and Templifier heat pumps. The alarm is also logged when
the condenser flow on Tempilifier heat pumps is interrupted
if a flow switch is present.

The chiller status on this alarm will read “Wait for Flow”
instead of “Off: Alarm”. This is an autoclearing alarm.

Bad phase/voltage

This alarm is only valid if a phase volt monitor (PVM) is wired
into MicroTech.

Upon detecting an opening of the normally closed PVM
contacts, compressors are immediately de-energized by the
PVM device. The controller will open compressor enabled
outputs and log the alarm “BadPhase/Voitage”. This is an
autoclearing alarm.

Chilled water freeze protection

If the leaving chilled water temperature falls below the
operator adjustable Chilled Water Freeze Alarm Setpoint
(Frze H20), the unit is shut down and the alarm “WaterFreeze



Prot” is logged. There is not time delay — just one sampling
of water at this low temperature will shut down the machine.

Volits ratio protection

The controller monitors the output of the internai 5VDC
power supply into analog input #5. If the microprocessor is
not receiving an acceptable volts ratio signal — between
4.15 and 4.94VDC — the unit will be shut down on the alarm
“BadVoltsRatioSen”. This alarm must be manually cleared
before operation can resume.

Low source water temperature (THRs only)

This is not an alarm condition. This condition is applicable
only when the unit operation of “ChiTmp” is selected from
Menu 23 and the unit is run in heating mode. If the leaving
evaporator water temperature drops below the “LoSourcT”
alarm setpoint, all running compressors will run unloaded.
The forced condition will continue until the leaving evaporator

Table 6. MicroTech safety systems

Other Conditions

Bad leaving water sensor

If the leaving water sensor fails, causing a short or open, the
alarm “Bad Lvg Water Sen” will be logged and the unit shut
down. The unit will only shut down when the control leaving
water sensor is bad. For chillers and Templifiers operated in
chill mode, the control sensor is the leaving evaporator
sensor. For Templifiers operated in heat mode, the leaving
condenser sensor is the control sensor.

watertemperaturerises above the "LoSourcT” setpoint or until
an appropriate alarm conditionis logged. Thisis anautoclearing
condition. No alarm display is associated with this condition
since it is not a true alarm condition, merely a safeguard.

Table 6 shows all of the circuit and system alarms and pre-
alarms. The default values for adjustable set points are re-
flected in the table.

Safety Description Adg,:r:g‘: “,t Se‘:;c?int S:tv:o,?ht Se'i:;‘int C:r:?i‘;{?on o Bfi;eet
Mechanical high pressure — 400 psig 380 psig 400 psig Circuit Alarm Manual
High condenser pressure 280-425 psi 380 psig 360 psig 380 psig Circuit Alarm Manual
High condenser stage down —_— 360 psig 340 psig 360 psig Circuit Pre-alarm Auto
High condenser stage hold —_— 350 psig 330 psig 350 psig Circuit Pre-alarm Auto
Low evaporator pressure — 34 psig 34 psig 34 psig Circuit Alarm Manual
Ltow oil differential/power — 9 psig 9 psig 9 psig Circuit Alarm Manual
ChW freeze protection N/A, 0.5-40°F 34°F 34°F 34°F System Alarm Manual
Freeze stat protection 20-54 psi 54 psig 54 psig 54 psig Circuit Alarm Manual
Freeze stat stage down — 54 psig 54 psig 54 psig Circuit Pre-alarm Auto
Volts ratio protect — +7.5% +7.5% +7.5% System Alarm Manual
Loss of water flow —_ — —_ —_ System Alarm Auto
Compressor mtr protect — — —_ —_ Circuit Alarm Auto
Incomplete pumpdown — 34 psig 34 psig 34 psig Circuit Alarm Manual
Bad pressure sensor o —_ — — Circuit Alarm Manual
Bad lvg water sensor — — — — System Alarm Manual
Bad phase/voltage — — — — System Alarm Auto
Low source water temp 20-75°F N/A N/A 40°F System N/A Auto

The following sequence of operation is typical of McQuay
models ALR0O35D through ALR185D and WHRO40E through
WHR210E reciprocating water chillers and THR040D through
THR170D Templifiers. The sequence may vary depending on
various options which may be installed on the chiller.

Off conditions

With power supplied to the unit, 115 VAC power is applied
through the control fuse F1 to the compressor crankcase
heaters (HTR1, HTR2, HTR3 and HTR4), the compressor
motor protectors (MP1, MP2, MP3 and MP4), the evaporator
heater and the primary of the 24V control circuit transformer.
The 24V transformer provides power to the MicroTech con-
troller and related components. With 24V power applied, the
controlier will check the position of the front panel System
Switch. If the switch is in the “stop” position the chiller will

Normal Sequence of Operation

remain off and the display will indicate the operating mode to
be OFF:SystemSw. The controller will then check the
PumpDown Switches. If either switch is in the “stop” posi-
tion, that circuit’s operating mode will be displayed as
OFF:PumpDownSw. If the remote Start/Stop Switchis open,
the chiller will be OFF:RemoteSw. The chiller may also be
commanded off via the communications network if a sepa-
rate System Master Panel is installed. The display will show
OFF:RemoteComm if this operating mode is in effect.

If an alarm condition exists which prevents normai opera-
tion of both refrigerant circuits, the chiller will be disabled and
the display will indicate OFF:Alarm.

Assuming none of the above “Off” conditions are true, the
controller will examine the internal time schedule to deter-
mine if the chiller should start. The operating mode will be OFF:
TimeClock if the time schedule indicates an “off” time period.
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Start-up
(ALRs, WHRs, THRs operated in chiller mode)

If none of the above “off” conditions are true, the MicroTech
controller will initiate a start sequence. The chilled water
pump output relay is energized any time the chiller is enabled
and the chiller will remain in the Waiting For Flow mode until
the field installed flow switch indicates the presence of
chilled water flow. If flow is not proven within 30 seconds, the
alarm “Lossof WaterFlow” will be activated and the chiller wilt
continue to wait for proof of chilled water flow. Once flow is
established, the alarm will automatically be cleared and the
unit will go into the Wait For Load mode.

Once flow is established the controller will sample the
chilled water temperature and compare it against the Leav-
ing Chilled Water Set Point, the Control Band and the Load
Delay which have been programmed into the controller’s
memory. Ifthe leaving chilled water temperature is above the
Leaving Chilled Water Set Point plus 2 the Control Band plus
the adjustable start-up Delta-T, the controller will select the
refrigerant circuit with the fewest number of starts as thelead
circuit and enterthe first stage of the Cool Staging mode. The
controller will open the liquid line solenoid valve of the lead
refrigerant circuit (SV1 or SV2) allowing refrigerant to flow
through the expansion valve and into the evaporator. When
the evaporator refrigerant pressure rises above the LPCutin
Set Point, the controller will start the first compressor. If
additional cooling capacity is required, the controller will de-
energize the unloader. If the load is still not satisfied, the
controller will start the lag refrigerant circuit in the same
manner. The compressors and unloaders will automatically
be staged up or down as required to meet the cooling needs
of the system. Once the chiller has started, a stage up in
capacity occurs when the leaving chilled water temperature
rises above the Leaving Chilled Water Set Point (“Lvg Evap”)
plus 2 the Control Band. The delay between the current
cooling stage and the next stage up request is controiled by
the user-adjustable Inter Stage Timer (“InterStg”, Menu 16).
A stage down occurs when the water temperature falis below
the Leaving Chilled Water Set Point minus 2 the Control
Band. The stage down request time delay is a fixed ' ratio of
the stage up delay.

If the chiller is operating at minimum capacity (Stage 1)
and the chilled water temperature falls below the Leaving
Chilled Water Set Point minus Y. the Control Band minus the
adjustable shutdown Delta-T, the controller will shut off the
last operating compressor, enter the Waiting For Load mode,
and monitor the chilled water temperature.

Start-up
(THRs operated in heating mode)

If none of the “off” conditions are true, the MicroTech control-
ler will initiate a start sequence. The chilled water pump
output relay is energized any time the Templifier is enabled,
The Templifier will remain in the Waiting For Flow mode until
the field instalied flow switch indicates the presence of
chilled water flow. If flow is not proven within 30 seconds, the
alarm “LossofWaterFlow” will be activated and the Tempilifier
will continue to wait for proof of chilled water flow. Once flow
is established, the alarm will automatically be cleared and the
unit will go into the Wait For Load mode.

Once flow is established, the controller will sample the
condenser water temperature and compare it against the
Leaving Condenser Water Set Point (“Lvg Cond”), the Con-
trol Band and the Load Delay which have been programmed
into the controller’s memory. If the leaving condenser water
temperature is below the Leaving Condenser Water Set
Point minus 2 Control Band minus the Start-up Delta-T, the
controller will select the refrigerant circuit with the fewest
number of starts as the lead circuit and enter the Staging
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mode. The controller will open the liquid line solenoid valve
ofthe lead refrigerant circuit (SV1 or SV2) allowing refrigerant
to flow through the expansion valve and into the evaporator.
When the evaporator refrigerant pressure rises above the
LPCutln Set Point, the controller will start the first compres-
sor and the condenser pump (if wired into MicroTech). If
additional capacity is required, the controller will de-energize
an unloader. If the load is still not satisfied, the controller will
start the lag refrigerant circuit in the same manner. The
compressors and unloaders will automatically be staged up
ordown as required to meet the heating needs of the system.
Once the heat pump has started, a stage up in capacity
occurs when the ieaving condenser water temperature falls
below the Leaving Condenser Water Set Point (“Lvg Cond”)
minus V. the Control Band. The delay between the current
heating stage and the next stage up request is controlled by
the user-adjustable inter Stage Timer (“interStg”, Menu 16).
A stage down occurs when the water temperature rises
above the Leaving Condenser Water Set Point plus 2 the
Control Band. The stage down request time delay is a fixed
Ya ratio of the stage up delay.

If the Tempilifier is operating at minimum capacity (Stage 1)
and the leaving condenser water temperature rises above
the Leaving Condenser Set Point plus . the Control Band
plus the Shut Down Delta-T, the controller will shut off the last
operating compressor, enter the Waiting For Load mode,
and monitor the leaving condenser water temperature.

Condenser control

The first condenser fan stage will be started in conjunction
with the first compressor to provide initial head pressure
control. The MicroTech controller continuously monitors the
lift pressure referenced to several head pressure control set
points and will adjust the number of operating condenser
fans as required to maintain proper head pressure. For WHR
and THR water cooled units, the condenser pump will be
started in conjunction with the first compressor to provide
head pressure control.

Low ambient start

If the saturated condenser pressure is less than 102 psi
(60°F) at the time of circuit start-up, the low ambient start
logic will cause the following changes in the normal start-up
sequence.

The first compressor will start when the solenoid valve is
opened regardiess of whether the evaporator pressure has
risen above the LPCutin set point. The refrigerant freeze
protect set point will be ignored for 180 seconds to allow time
for the refrigerant pressure to build. If at the conclusion of the
180 second timer the evaporator pressure is still below the
freezestat set point, the circuit will shutdown and the alarm
output “Lo Evap Pressure” be activated.

The chilled water freeze alarm set point is enforced during
low ambient starts and will shut down the chiller if a water
freeze condition is detected.

If at any time during low ambient start the evaporator
pressure drops to 2 psi for more than 20 seconds, the chiller
will shut off and a “Lo Evap Pressure” alarm will be generated.

This safety protects the compressor from operating in a
vacuum during compressor start-up.

Pumpdown

As the system chilled water requirements diminish, the
compressors will be unloaded. As the system load continues
to drop, the liquid line solenoid valves will be de-energized
and the refrigerant circuits will go through a PumpDown
sequence. As the evaporator pressure falls below the
LPCutOut Set Point while pumping down, the compressors



and condenser fans will stop. In the event the evaporator
pressure rises above the LPCutln Set Point while the refrig-
erant circuit is in a pumped down mode, the controller will
initiate another pumpdown sequence. The controller will
allow a maximum of one pumpdown sequence every two
hours during this operating mode. Refer to the Pumpdown
Control section in this manual for additional details. The
chilled water pump output relay will remain energized any

Prestart checkout

Configuration set points are entered at the factory to set up
the software for the type of unit to be controlled. Typical
configuration set points will include (see Menu 23):

® Number of condenser fan stages (air cooled units only)
® Number of compressors (2 or 4)

® Number of stages of capacity (4, 6 or 8)

® Air or water cooled

® Unit operation (chiller or chiller/Templifier)

Setting of the hex address switches

The Controller Hex Address Switches for each unit deter-
mine its logical location in a MicroTech network. If the chiller
is not connected to an RS485 communications loop, set the
address switches as follows: Hi = 0; Lo = 1.

If network operation is required, refer to the separate
Installation Manual accompanying the Network Master Panel.

Figure 12. Hex address switches
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Control switches — Before applying power to the unit,
verify that the Unit System Switch is in the stop position and
that each Circuit Switch is in the Pumpdown and Stop
position. If an optional Remote Stop Switch is installed, it
should be in the run position.

Ribbon cables — Make sure the field wiring for all flow
switches, interlocks, or jumpers matches the connections
detailed on the field wiring drawing at the end of this manual.
Check the ribbon cables that connect the keypad, AD! board
and output board to the controller. They should be fully
seated with the locking tabs engaged.

Powering the control panel

Status LEDs — There are three Status LEDs located on the
model 250 controller which will indicate the microprocessor’s
operating condition. When power is first applied to the
control panel, the red RESET LED will illuminate for approxi-
mately 3 seconds. During this time, the microprocessor is
checking the control software and performing internal hard-
ware tests. When these tests are complete the RESET LED
will turn off and the green RUNNING LED will illuminate
indicating the controller’s circuitry and software are operating

Start-Up and Shutdown

time the chiller is in an Off mode initiated by the system
switch, remote switch, remote switch, pumpdown switches
or network communications. When the chiller shifts from a
Cooling/Heating mode to one of these Off modes, the chilled
water pump output will remain energized for 60 seconds. This
willmaintain water flow through the evaporator during pumpdown
and prevent rapid cycling of the chilled water pump.

correctly. If the RESET LED stays on or the RUNNING LED
fails to illuminate, disconnect the controller power by open-
ing circuit breaker CB-1 and re-check the field wiring. Ob-
serve the controller's LEDs while re-connecting power by
closing CB-1.

If the RUNNING LED still does not turn on, refer to the
troubleshooting section in this manual. The amber OUTPUT
OACTIVE LED is associated with the external alarm output on
the solid-state relay board and will be illuminated during any
alarm conditions. ADI Board LEDs #0, 1, 2, 3, 4, 6, 8, 9, 10,
11, 12 and 13 shouid be illuminated at this time and the
keypad/display will indicate the unit status as OFF:SYSTEM
SWITCH. Observe the LEDs on the ADI board while manually
operating the field mounted devices such as flow switches to
ensure they are connected to the correct terminals.

Figure 13. Status LEDs
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McQuay chiller and Templifier MicroTech controllers come
with factory installed default set points for the control mode,
leaving water temperatures, soft loading, compressor stag-
ing, head pressure settings, internal scheduling, holiday
dates and alarm functions. The Control Menus 13 through 22
(Table 8) contain the above items. The installing contractor
should step through all the unit’s set points by using the
keypad/display and adjust them as required to meet the job
specifications. The default set points should be appropriate
for most common installations. On Menu 13, the control
mode is set for a default of “Manual Unit Off”. The setting
should be adjusted before unit operation can proceed. Before
staging the unit, the user should verify and set the correct
control and safety settings for the application (Menu 22). For
further information on the menu items, refer to the Menu
Descriptions section of this manual. Any alarms appearing
on the display should be cleared at this time by pressing the
CLear key on the keypad/display.

Watch the LEDs on the output board to determine the
operating status of the controller’s outputs while performing
the following system checks.

Move the System Switch to the Auto position. LED #5 on
the ADI Board will turn on and if the internal time schedule
indicates an “on” period, the chilled water pump output will
be activated. The keypad/display will show the unit status as
OFF:PumpDnSw’s.

Move both Circuit Switches to the auto position. LEDs #7
and 15 on the ADI Board will illuminate. The controller will
verify chilled water flow and both refrigerant circuits will go
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through a pumpdown sequence if required. The controller
will monitor the water loop temperature and if cocling or
heating is required, the lead compressor will start. The unit
will stage up automatically to meet system demand based on
the set points stored inthe controller’'s memory and the keypad/
display will show the unit’s current stage. Condenser fans for
the lead refrigerant circuit will be cycled as required to
maintain proper condenser pressure. All operating charac-
teristics will be viewable on the keypad/display.

Temporary shutdown

Movethe Circuit #1 and Circuit #2 switches to the “Pumpdown
and Stop” position. Each circuit will pumpdown and the
compressors will stop. In this condition, the compressors will
remain off and no additional pumpdown will occur even if the
evaporator pressure rises above the LPCutin setpoint.

After both circuits have been pumped down, open the
Remote Stop Switch and the controller will stop the chilled
water pump.

Start-up after temporary shutdown — Move the Circuit #1
and Circuit #2 switches to the Auto position. If the controller
is calling for cooling or heating, the compressors will start
and the unit will stage up as required. If cooling or heating is
not requested, the circuits may pump down and the com-
pressors will stop.

Extended shutdown
ANCAUTION

ltisthe operator’s responsibility to provide protection against

water circuit freezing on ALR units. All water must be drained
from the evaporator and associated piping and power for the
cooler heating cable should be applied via separate discon-
nect if freezing ambient conditions are expected.

1. Close the manual liquid line shutoff valves. Move the
circuit #1 and Circuit #2 switches to the “Pumpdown and
Stop” position. Each operating circuit will pumpdown and
the compressors wili stop. In this condition, the compres-
sors will remain off and no additional pumpdown will
occur even if the evaporator pressure rises above the
LPCutin setpoint.

2. After both circuits have been pumped down, open the
Remote Stop Switch and the controller will stop the chilled
water pump.

3. Move the System Switch to the “Emergency Stop” position.
Turn off main power to the unit and to the chilled water pump.

4. Close the compressor suction and discharge valves and
the oil equalization line valve.

5. Tag all opened electrical disconnect switches to warn
against start-up before opening the compressor suction,
discharge and liquid line valves.

6. On ALR units, drain all water from the unit evaporator and
chilled water piping and leave power applied to the cooler
heating cable via separate disconnect if the unit will be
exposed to freezing ambient temperatures.

Keypad/Display

Figure 14. Keypad/display
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Menu structure (general description)

The information stored in the MicroTech controller can be
accessed through the keypad using a tree-like structure. This
tree structure is divided into Categories, Menus and Menu
Items. There are three Categories which make up the tree
structure: STATUS, CONTROL, and ALARM. Each category
is divided into Menus and each Menu into Menu ltems. The
three categories are described below:

Status category — Menus and menu items in this category
provide information on the MicroTech and unit operating
conditions. The entries under each menu item in this category
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provide information only and are not changeable through the
MicraTech keypad. Menus 1 through 12 are Status Menus.

Control category — Menus and menu items in this category
provide for the input of all the unit control parameters. These
include cooling and heating control, compressor control and
condenser fan control parameters as well as time schedules
and alarm limits. The entries under these menu items are
changeable through the MicroTech keypad. Menu ltems 13
through 23 are Control Menus.

Alarm category — Menu and menu items in this category
provide information regarding current and previous alarm
conditions. Menus 23 through 27 are Alarm Menus.



Display format

The information stored in the MicroTech controller tree structure
can be viewed (one menu and menu item at a time) through a
two line by sixteen character LCD display. The current MENU
is shown onthetopline and the current MENU ITEM is shown
on the bottom line of the display.

MicroTech menu structure

A complete listing of the information stored in the MicroTech
controller tree structure is shown in Tables 7, 8 and 9. These
tables show the menu numbers and names along with their
corresponding menu items and menu item entries as they
appear onthe MicroTech display. The # symbol is used where
the controller would normally display a numerical value. Also
included in this figure is the corresponding switch menu for
each menu item. (The switch function is described in the
section, Keypad Key Functions).

When changing any menu item entry, the user is prompted to
enter the access password. The change will not be allowed
until the correct password is entered. The password for ALR
and WHR units is always the successive pressing of the
following “ACTION” group keys:

“EnTER”  “ENTER” “ENTER” “ENTER”

The MicroTech keypad consists of twelve pressure sensitive
membrane switches (refer to Figure 14). These keys are used
to step through, access, and manipulate the information in
the MicroTech controller tree structure. The keypad keys are
divided into four groups with two or four keys in each. These
groups of keys and their functions are described below.

Category group

The keys in this group provide quick access to strategic
menus throughout the menu tree-structure. This reduces the
need to step through all the menus, one by one, in order to
reach the desired menu.

Status — Pressing the “STATUS” key at any time shifts the
display to Menu #1 (Unit Status) which is the first menu of the
Status category.

Control — Pressing the “CONTROL” key at any time shifts
the display to Menu #13 (Control Mode) which is the first menu
of the Control category.

Alarms — Pressing the “ALARMS” key at any time shifts the
display to Menu #24, (Circ 1 Current Alarm) which is the first
menu of the Alarms category.

Switch — Pressing the “SWITCH” key at any time toggles
the display between the current menu (status/control) item
and the related menu (control/status) item somewhere elsein
the tree-structure. For example, if this key is pressed while
the current menu item is Menu ltem 4A (Leaving Evaporator=),
the display shiftsto Menu 14B (Leaving Evaporator Set Point=).

Password Information

Keypad Key

Notes:

1. Status category — Where ore than one menu item entry
is listed under a menu item, the listincludes all the entries
which can appearin the display forthe particularitem. The
entry that shows in the display depends on the operating
status of the unit.

2. Control category — Where more than one menu item
entry is listed under a menu item, the list includes all the
choices from which the user can select. The selected entry
appears in the display.

3. Alarm category — The entries listed include all the possible
alarm messages. The display will show the current and
previous alarm conditions for each circuit.

Once this has been done, the user can make changes to
the menu item entries. After entering the correct password,
the controller will allow a 5 minute time period during which
the operator may make any necessary set point adjustments.
Any keypad activity will reset the timer for the full 5 minutes
so the password only needs to be entered once per session.
After 5 minutes of inactivity, the password access time will
expire providing protection against unauthorized users.

Functions

This provides for easy review of actual versus set point
values. Tables 7, 8 and 9 include a listing of all the currently
supported switching functions.

Menu group

The keys in this group are for stepping from menu to menu
in the menu tree-structure.

Prev. — Pressing “PREV.” shifts the display to the previous
menu. Note: When Menu #1 is currently in the display (the
first menu in the menu tree-structure), pressing “PREV.”
causes an “end of menus” message to appear in the display.
Pressing “PREV.” again causes the display to wrap around to
Menu #27 (the last menu in the tree-structure).

Next— Pressing “NEXT” shifts the display to the next menu.
Note: When Menu #27 is currently in the display (the last
menu in the menu tree-structure), pressing “NEXT” causes
and “end of menus” message to appear in the display.
Pressing “NEXT” again causes the display to wrap around to
Menu #1 (the first menu in the menu tree structure).

Item group

The keys in this group are for stepping from item to item
within a menu.

Prev. — Pressing “PREV.” shifts the display to the previous
item in a menu. Note: When the first item in a menu is currently
in the display, pressing “PREV.” causing an “end of items”
message to appear in the display pressing “PREV.” again
causes the display to wrap around to the last item in the menu.

IM 493 / Page 27



Next — Pressing “NEXT” shifts the display to the next item
in a menu. Note: When the last item in a menu is currently in
the display, pressing “NEXT” causes an “end of items” mes-
sage to appear in the display. Pressing “NEXT” again causes
the display to wrap around to the first item in the menu.

Action group

The keys in this group are for making changes to unit control
parameters or for clearing alarm conditions.

Note: Before a change to a parameter can be made or
before an alarm can be cleared, the display prompts the user
with an “Enter Password” message. At this point, the password
must be entered before the user can continue with the action.

“EnTER”  “ENTER” “ENTER” “ENTER”

Incr — When changing the value of a menu item entry,
pressing “INCR. +” shifts the menu item display line to the
next higher or next available selection.

Decr. — When changing the value of a menu item entry,
pressing “DECR. -” shifts the menu item display line to the
next lower value or previous available selection.

Enter — Once a change has been made to a desired value,
pressing “ENTER” locks in the new value.

Clear — Pressing “ALARMS” followed by “CLEAR” clears
the current alarm. Aiso, when a change is made to a menu
item pressing “CLEAR” returns the display to the original
value as long as “ENTER” has not been pressed.

Status menus

Menus 1 through 12 provide chiller operating information
and display of sensor readings. The items listed under these
status menus are affected by the settings under the associated
control menus and are not directly adjusted via the keypad.

Menu #1: Unit Status — The unit operating status is dis-
played as item 1 within this menu. The second item is the
number of seconds remaining in the unit interstage timer.
The third item displays the user chosen unit operation of
chiller or Templifier (heat pump). Option chosen on Menu 23.

Menu #2: Circuit #1 Status — The current operating condi-
tion of refrigerant circuit #1 is displayed whenever this menu
is selected. There is only one item displayed in this menu.

Menu #3: Circuit #2 Status — The current operating condi-
tion of refrigerant circuit #2 is displayed whenever this menu
is selected. There is only one item displayed in this menu.

Menu #4: Water Temperatures — The evaporator leaving
water temperature is displayed under item #1 under this
menu. Additional items under this menu display the evapo-
rator entering water temperature as well as the entering and
leaving condenser temperatures if these optional sensors
have been installed on the unit.

Menu #5: Circuit #1 Pressures — The circuit #1 evaporator
and condenser refrigerant pressure readings are displayed
under this menu. The calculated minimum and maximum
condenser pressure values are also shown.
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Menu Descriptions

Note: The cause of an alarm should always be determined
and corrected before resetting the alarm through the keypad.

Example of Keypad Operation — As an example of using
the keypad key functions, consider reprogrammingthe Leav-
ing Evaporator Set Point from 44°F to 42°F. This consists of
changing the Menu ltem 14B (Leaving Evaporator Set Point)
entry from “44°F to 42°F”. Assume Menu #1 (Unit Status) is
currently in the display. The following key sequenceis followed.

1. Pressthe “CATEGORY” group “CONTROL"” key onetime.
This switches the display to Menu #13 (the first menu in
the “CONTROL” category).

2. Pressthe “MENU” group “NEXT" key once. This shifts the
display to Menu ltem 14A (Active Set Point).

3. Press the “ITEM” group “NEXT” key once. This shifts the
display to Menu ltem 14B. (Leaving Evaporator Set Point).

4. Press the “ACTION” group “DEC -" key one time. This
prompts the user to enter the password.

“EnTER”  “ENTER” “ENTER” “ENTER”

5. After the “Password Verified” message, press the “AC-
TION” group “DEC ~” key four times. This changes the
menu item entry to 42°F.

6. Press the “ACTION” group “ENTER” key one time. This
stores the new entry into the MicroTech controller memory.

7. Pressing the "CATEGORY” group “STATUS” key then
shifts the display back to Menu #1.

Menu #6: Circuit #2 Pressures — The circuit #2 evaporator
and condenser refrigerant pressure readings are displayed
under this menu. The calculated minimum and maximum
condenser pressure values are also shown.

Menu #7: Circuit #1 Temperatures — The circuit #1 refrig-
erant temperatures are calculated from their corresponding
pressure sensors and displayed here. if the optional sensors
are not present, the line item will flash “Open”.

Menu #8: Circuit #2 Temperatures — The circuit #2 refrig-
erant temperatures are calculated from their corresponding
pressure sensors and displayed here. If the optional sensors
are not present, the line item will flash “Open”.

Menu #9: Chiller Amps — Displays the present amp draw of
the chiller expressed as a percentage of the unit rated load
amps under full load conditions (optional feature).

Menu #10: Compressor Run Hours — The total run hours
for each compressor is available under this menu.

Menu #11: Compressor Starts — The total number of starts
for each compressor is available under this menu.

Menu #12: Air Temperature — Displays the current outdoor
air temperature if the optional OAT sensor is installed on the
air cooled chiller and “Lcl” is selected from Menu 23. Also
displayed hereis the air temperature received from a network
if the “Rmt” OAT select option from Menu 23 is selected.



Control menus

Menus 13 through 23 are the set point menus. All adjustable
control parameters and set points, time schedules, contro!
options, and alarm thresholds are accessed through these
menus.

ACAUTION

Any changes to these parameters must be determined and
implemented by qualified personnel with a thorough under-

standing of how these parameters affect the operation of the
unit. Negligent or improper adjustment of these controls may
result in damage to the unit or personal injury.

Menu #13: Control Mode — One of several automatic and
manual operating modes may be selected from within this
menu. Typically, the selected control mode will be Automatic
which will allow the MicroTech controlier to handle all com-
pressor and condenser fan staging. Refrigerant circuit #2
may be locked off while still allowing circuit #1 to stage
automatically by selecting AutoCir#1-Off#2 as the operating
mode. OffCirc#1-Auto#2 allows the normal staging of refrig-
erant circuit #2 but circuit #1 is locked off. Select Manual
Staging if manual control is desired. In this operating mode,
the condenser fans are controiled by the MicroTech but the
number of stages is determined manually via the keypad. If
manual staging is selected, the second item under this menu
indicates the number of active cooling or heating stages. Use
the INCR or DECR keys to increase or decrease the number
of active stages.

Menu #14: Leaving Water Set Points — The leaving water set
points, control band, maximum pull down rate and water reset
options are adjusted from this menu. The first menu item is
The Active Set Point (“Active Spt”). The current control tem-
perature — leaving evaporator or leaving condenser water —
is displayed here. The Leaving Chilled Water Set Point (“Lvg
Evap”) for chillers and the Leaving Heated Water Set Point
(“L.vg Cond”) for THRs appear towards the top of this menu.
These are the set points that will be maintained for chillers
and Templifiers, respectively, if no reset options are in effect.
Most reset options apply to leaving chilled water only — ALRs,
WHRs and THRs operated in chiller mode. For THRs oper-
ated in heating mode (controlled off of leaving condenser
water), the None, 4-20mA and Network reset options only are
applicable. The Active Control Set Point (“Active Spt”) will
display the calculated chilled or heated water temperatureto
be maintained when one of the reset options is enabled.

If the 4-20 milliamp reset option is enabled, the controller
will reset the leaving chilled water temperature to a higher
value based on a percentage of the Maximum Chilled Water
Reset set point (“MaxChWRst”). At 4mA or less, no reset will
occur. At 20mA, the chilled water set point will be resetto a
value equaling the Leaving Evaporator Water Set Point (“Lvg
Evap”) plus the value stored in the “MaxChWRst”. Any
milliamp value between 4 and 20mA will cause a proportional
value of the Maximum Chilled Water Reset to be added to the
Leaving Chilled Water Set Point. The reset schedule is linear
and may be calculated using Figure 7. The external 4-20
milliamp control signal and current reset set point will be
displayed under “Reset Sig” and “Active Spt”, respectively,
on Menu 14. For specific information, see the Reset Options
portion of this manual. For THRs operated in heating mode,
the “Active Spt” reflects the degree of heating reset. Based
onthe reset signal, a proportional value of the “MaxChWRst”
will be subtracted from the “Lvg Cond” set point and dis-
played under “Active Spt”.

By selecting Return as the reset mode, the leaving chilled
water temperature will be reset by the controller as required
to maintain a constant return water temperature. The user
must select the “Return” option under “ResetOpt” and select
the return set point to be maintained under “ResetSpt”. The

current leaving chilled water reset set point will be displayed
under “Active Spt”.

If the chiller is to be used for ice storage, select the “Ice”
option in Menu 14 “LvgWater Spt”, “ResetOpt=". To calcu-
late the leaving chilled water set point, the control band
{(Menu 14 “CntriBand=") and shut down delta-T (Menu 14
ShutDn D-T=") must first be selected. The equation to
determine leaving chilled water temperature is:

Lvg Evap = Desired Ice Temp + > “CntriBand="+ “ShutDn D-T="
Lvg Evap =21°F + 2 (4) + 1.5°F
LvgEvap 21 +2+ 1.5
Lvg Evap = 24.5

For day operation the maximum chilled water reset (Menu
14 “MaxChWRst=") is added to the “Lvg Evap” as calculated
above to reach the desired day operating leaving chilled
water temperature.

When the Ice option is selected, the resetting of the
leaving chilled water set point (during day operation) via the
4-20mA input is not a functional option. To retain the option,
the set points in Menu 14 must be changed by a Building
Automation System through our MicroTech Open Protocol
Monitor Software.

The “Network” reset option allows a signal to be sent
reflecting 0-100% reset of the “Lvg Evap” set point (chillers)
or “Lvg Cond” set point (THRs) based on the Maximum
Chilled Water Reset set point. This function acts much like
the 4-20 milliamp reset option as described above.

The Maximum Pull Down Rate set point (“MaxPuliDn”) will
prevent overshooting the active water set point during initial
start-up and normal operation. The controller will limit the
rate at which the chilled water loop temperature is reduced
and the rate at which the heated water loop (THRs) is increased
based on an adjustable set point (default of 0.5°F/min). Every
minute, the controller checks the leaving water temperature
and compares it to the last reading. if the pull rate has been
exceeded, the controller will delay additional unit stages.

The Control Band (“CntriBand”) set point defines the
temperature range on either side of the active water set point
that must be exceeded in order for a stage up or stage down
to occur. The Start Up Delta-T (“StartUpD-T") and Shut
Down Delta-T (“ShutDn D-T”) define when the unit will start
and shut down. In chiller mode, the unit will cycle on from a
shut down mode once the leaving chilled water temperature
has reached the Leaving Chilled Water Set Point plus half of
the Control Band plus the Start Up Delta-T. After the chiller
starts, it will stage up and down according to the leaving
chilled water temperature + half the Control Band. Once the
load is met and the chiller has staged down to stage 1, the
unit will shut completely off once the leaving chilled water
temperature has reached the Leaving Chilled Water Set Point
minus half of the Control Band minus the Shut Down Delta-T.
The THR, controlled from leaving condenser water, stages
up and down in the reverse manner of a chiller. For more
information on staging, see the Normal Sequence Of Opera-
tion section of this manual.

Figure 15. Delta-T set points for chillers

50.0 | ynit Starts From Shutdown Mode
49.0

4
48.0 Start-up Deita Temp

47.0 | ynit Stages Up

A

46.0
450 = Setpoint Control Band
44.0 | ynit Stages Down
Y
43.
0 Shutdown Delta Temp
42.0

Unit Shuts Off
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Menu #15: Softload Set Points — The controlier can limit
the number of available stages when the unit is initially
started to prevent excessive power consumption and help
control overshoot of the water temperature set point. The
maximum number of stages will equal the Soft Load Maxi-
mum Stages for the time period defined in the softload timer
set point. If the softload timer is set to zero, no soft loading
will take place. Any time remaining in the softload timer will
be displayed when the soft load option is enabled. During
morning start-up, the controller will run the chilled water
pump and sample the loop water temperature for a time
equal to the Load Delay set point. If cooling or heating is
required at the end of this time delay, the first compressor will
be started.

Menu #16: Compressor Set Points — This menu is used to
set the lead-lag order of the refrigerant circuits. The lead
compressor may be manually set to circuit #1 or circuit #2 or
the Automatic mode may be enabled. In Automatic mode,
the MicroTech controller will select the refrigerant circuit with
the lowest number starts as the lead. The interstage timer set
point sets the delay time between the current cooling stage
and the next stage up request. The stage down request time
delay is a fixed ¥ ratio of the stage up delay.

The minimum Start/Start and Stop/Start timers provide
protection against compressor short cycling. During normai
operation the Compressor Interstage Timers provide a time
delay between cooling or heating stages.

Menu #17: Head Pressure Set Points — The set points for
head pressure control are adjusted from within this menu.
The Minimum Lift Pressure is the minimum differential pres-
sure to be maintained across the expansion valve. The dead
band defines the pressure differential range within which no
fan staging will occur. If the head pressure moves outside of
the deadband, the controlier will integrate the pressure error
over time. When the Pound/Second exceeds the Stage Up
Error or Stage Down Error set point, the controlier will adjust
the fan staging up or down to bring the head pressure back
within the deadband. Refer to the section on head pressure
control in this manual for details.

Menu #18: Demand Limit — The Demand Limit set point
defines the maximum number of cooling stages allowed by
an external demand limit signal. The actual remote demand
limit signal level in milliamps is also displayed here. Figures
8, 9 and 10 detail the effect that the remote demand limit
signal will have on the chiller capacity.

Chiller/Tempilifier — Applicable when ChiTmp operation
is selected from Menu 23 (Templifier heat pumps only). In
place of demand limit input, a O or 5 volts signal from a unit
mounted switch allows the unit to run in heat (0 volts — switch
open) or cool {5 volts — switch closed) modes. Menu 18
displays the signal result; Chl/Tmp Sig=Temp denotes heat-
ing mode and Chl/Tmp Sig=Chil denotes cooling mode.

Front panel mount heat/cool switch

Heat
215 s 132
(5VDC) Cool (Analog #7)
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Menu #19: Time/Date — The MicroTech controller uses an
internal calendar and clock to provide automatic operation
for each day of the year. Provision is made for Manual
Override to accommodate unscheduled building occupancy.
Press the Control key to enter the control area of the menu
structure then press the Next Menu key until the display
shows Menu Item #24, Set Date/Time. lf the dateisincorrect,
press the Incr or Decr key and the controller will prompt you
for your password (see page 21). When you have entered the
correct password, the controller will return to the Set Date/
Time display. Press the Incr or Decr keys to scroll the month
up or down. Press the Enter key when the display shows the
correct month. The cursor will advance to the Date position
on the display which can be set in the same manner. After
pressing the Enterkey to setthe Date, the cursor willadvance
to the Year position on the display. Use the Incr, Decr, and
Enter keys to set the correct Year.

Press the Next Item key. The display will show the current
Day, Hour, Minute and Second. If this information needs to
be changed, follow the same procedure used to set the Date
in the previous section.

Menu #20: Daily Schedule — This section will help you to
set the Daily Start/Stop time for automatic operation of the
chiller. Pressing the Next Menu key and the Next ltern key wiil
advance the display to the Daily Time Schedule. This is where
the Start and Stop times for each day of the week will be set
using the 24 hour format. Beginning with Sunday, use the
Incr and Decr keys to set the desired start and stop time and
press the Enter key to store the information in the controlier.
If the chiller is to be programmed to run continuously 24
hours a day, set the stop tie for 1 minute before start time
(Stop=23:59; Start=00:00). Press the Next ltem key to ad-
vance through the remaining week days and Holiday Start/
Stop times.

Menu #21: Holiday Date — Up to 14 holiday dates may be
entered. When the MicroTech controller’s current date
matches a date set in the holiday schedule, the normal daily
start/stop times are replaced by the holiday start/stop ties
which were set in the previous section. At the date prompt,
use the Incr and Decr keys to set the first holiday month and
press Enterto advance to the Day position of the display. Use
thelncr, Decrand Enterkeys to set thefirst day ofthe holiday.
Press Next Item to advance to Holiday 1 Duration. If the
scheduled holiday spans more than one day, use theincrand
Decr keys to set the holiday duration and press Enterto store
the information in the controlier. Use the Next ltem key to set
additional holiday dates and durations for the entire year.

Menu#22: Alarm Set Points — On a call for cooling or heating,
the controller will open the liquid line solenoid valve. When
the evaporator pressure rises above the Low Pressure Cutin
set point, the first compressor will be started. The Low
Pressure CutOut set point determines the point at which the
compressors will shut off during apumpdown sequence. The
Refrigerant Freeze and Water Freeze alarm set points may be
adjusted as required. Water and refrigerant freeze alarmtime
delays may also be adjusted for this menu. If the condenser
High Pressure set point is exceeded, the controller will shut
off the unit.

When the unit's operation of ChiTmp is selected from
Menu 23 and the unit is running in the heating mode (appli-
cable to THR heat pumps only), if the leaving evaporator
water temperature drops below the LoSourcT set point, all
running compressors will run unloaded. The condition will
continue until the leaving evaporator temperature rises to 40°F
or an appropriate alarm condition is logged. For specific atarm
information, see the Safety Systems portion of this manual.



Menu #23: Miscellaneous Setup — Several general operat-
ing characteristic are defined here. These are set at the
factory prior to unit delivery and should not require adjust-
ment. The control software version number is displayed form
this menu. For ldentification information, see page 10.

ltem E on Menu 23 allows the user to select the unitas a
chiller of a chiller/Templifier. The selection of “ChiTmp” should
only be used when the unit is a THR (Tempilifier) heat pump.

Item F (OAT select) allows the user o select where the
signal for outdoor air temperature is received from. Outdoor
air temperature is displayed on Menu 12. “None” means
there is no sensor original to be received. “Lc!” or Local
means the signal is received from a sensor on the unit itself.
“Lcl” is applicable to air cooled units only. “Rmt” or Remote
means a signal is to be received from the network to which
the chiller is connected.

Alarm menus

Menus 24 through 27 are used to display any alarm condi-
tions which may be present in the unit. All alarm messages
are accompanied by the date and time when the alarm
occurred. Important operating conditions at the time of the
alarm are stored in the controller’s memory and may be
viewed within the following alarm menus.

Menu #24: Circuit #1 Current Alarm — If refrigerant circuit #1
is in an alarm condition, the appropriate alarm message will
be displayed here. The temperature and pressurereadings at
the time of the alarm wil!l be stored in the controllers memory
and may be displayed for analysis from this menu.

Menu #25: Circuit #2 Current Alarm — If refrigerant circuit #2
is in an alarm condition, the appropriate alarm message will
bedisplayed here. Thetemperature and pressurereadings at
the time of the alarm will be stored in the controllers memory
and may be displayed for analysis from this menu.

Menu #26: Circuit #1 Previous Alarm — The alarm type for
the last recorded circuit #1 alarm may be displayed from this
menu. The time and date at which the previous alarm occurred
are also displayed here. This information will be replaced
when a current alarm condition is cleared.

Menu #27: Circuit #2 Previous Alarm — The alarm type for
the last recorded circuit #2 alarm may be displayed from this
menu. The time and date at which the previous alarm occurred
are also displayed here. This information will be replaced
when a current alarm condition is cleared.
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Microlech Keypad Directory

Table 7. Status menu

STATUS MENUS
Mﬁgr’ Menu Line Item Line Default Values Min-Max MS:;[;CSO'
1 Unit Status A. Off:ManualMode 4A
Off:System Sw
Off:RemoteComm
Off:Remote Sw
Off:Time Clock
Off:Alarm
Off:PumpDnSw'w
Starting
Wait For Flow
Wait For Load
Stage Up
Stage Dn
Stage #
Manual Stage
B. InterStg = ##t#sec
C. Operation = Chil
Operation = Templ*
2 Circ #1 Status A. Off:System Sw 5A
Off:ManualMde
Off:Alarm
Off:PumpbDwnSw
Off:CycleTime ##
Off:Ready
Pumping Down
Open Solenoid
% Capacity = ###
3 Circ #2 Status A. Off:System Sw 6A
Off:ManualMde
Off:Alarm
Off:PumpDwnSw
Off:CycleTime ##
Off:Ready
Pumping Down
Open Solenoid
% Capacity = ###
4 Water Temp’s A. Lvg Evap =  ###.# °F 14B
Open °F
Short °F
B. Ent Evap = #i#.4# °F 14G, H
Open °F
Short °F
C.EntCond =  ###.# °F
Open °F
Short °F
D. Lvg Cond =  ###.4# °F 14C
Open °F
Short °F
5 Circ #1 Pres’s A. Evap ###.# psi  ### °F 5B
145 + N/A °F
Open N/A °F
Short N/A °F
B. Cnd ###.# psi  ### °F 7A
450 + N/A °F
Open N/A °F
Short N/A °F
C. MinCondPr = ### #
D. MaxCondPr = ### #

*Only displayed when ChiTmp operation is selected (Menu 23).
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Table 7. Status menu (continued)

STATUS MENUS
Mgg}: Menu Line ltem Line 1 - Default Values Min-Max l@:’:"g o
6 Circ #2 Pres’s A. Evap ###.4 psi  ### °F 6B
145 + N/A °F
Open N/A °F
Short N/A °F
B. Cnd ###.# psi  ### °F 8A
450 + N/A °F
Open N/A °F
Short N/A °F
C. MinCondPr = ### #
D. MaxCondPr = ###  #
7 Circ #1 Temp's A. Satur Evap = ### °F 7B
N/A °F
B. Suctline = ###.# °F 7C
Open °F
Short °F
C. Super Ht = ##4.4 °F 7D
N/A °F
D. Satur Cond = ### °F 7E
N/A °F
E. CondAppr= ###.# °F 7F
N/A °F
F. LiquidLn = Hi# # °F 7G
Open °F
Short °F
G. Subcoolg = ###.# °F 5A
N/A °F
8 Circ #2 Temp’s A. Satur Evap =  ###°F 8B
N/A °F
B. Suctline = #it## °F 8C
Open °F
Short °F
C. Super Ht = #H#4 4 °F 8D
N/A °F
D. Satur Cond =  ### °F 8E
N/A °F
E. CondAppr = ###.# °F 8F
N/A °F
F. Liquidln = #i#4 4 °F 8G
Open °F
Short °F
G. Subcoolg = ###.# °F BA
N/A °F
9 Chiller Amps A, PercentRLA = #####
10 Comp RunHours A. Comp #1 = g2
B. Comp #2 = Hi#H
C. Comp #3 = Hu
D. Comp #4 = #H#ud4
11 Compr Starts A. Comp #1 = HH#HH
B. Comp #2 = #i#H
C. Comp #3 = it
D. Comp #4 = #H4#H
12 Air Temp A. Qutdoor = #iH#EHF
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Table 8. Control menu

STATUSWMENUS
Msg.u Menu Line Item Line Default Values Min-Max l\fxmz &
13 Control Mode A. Manual Unit Off Manual Unit Off N/A 1A
Automatic
Manual Staging
AutoCirc#1-Off#2
OffCirc#1-Auto#2
B. Manual Stage = # 0 0-8
14 LvgWater Spts A. Actv Spt = ##.# °F 4A
B. Lvg Evap = ##.# °F 44.0°F 10-80 4A
C. CntrIBand = #.4#°F 3.0°F 1.0-5.0
D. StartUpD-T = ##.# °F 3.0°F 0.0-5.0
E. ShutDn D-T = ##.# °F 1.5°F 0.0-3.0
F. MaxPullDn = ##.# °F 0.5°F/min 0.1-1.0
G. ResetOpt = None None
Return
4-20mA
Network
Ice
H. Reset Sg = ##.#mA
I. MaxChWRst = ##.# °F 10.0°F 0-45
J. ReturnSpt = ##.4 °F 54.0°F 15-80
14~ LvgWater Spts A. Actv Spt = ###.4 °F 4A
B. Lvg Evap = ##.4 °F 44 .0°F 10-80 4A
C. Lvg Cond = ### °F 115°F 85-220 4D
D. CntriBand = #.4°F 3.0°F 1.0-5.0
E. StartUpD-T = ##.# °F 3.0°F 0.0-5.0
F. ShutDn D-T = ##.# °F 1.5°F 0.0-3.0
G. MaxPullDn = ##.# °F 0.5°F 0.1-1.0
H. ResetOpt = None None
4-20mA
Network
I. Reset Sg = ##.#mA
J. MaxChWRst = ##.#°F 10.0°F 0-45
15 SoftLoad Spts A. Time Left = #Hi# min 0-254
B. SoftLoad = ### min 20 min 0-254
C. SoftLdMaxStg = # 4 1-8
D. LoadDelay = ### sec 15 sec 0-254
16 CompressorSpt A. Lead Circuit Auto Auto N/A
#1
#2
B. InterStg = ### sec 180 sec 60-240
C. MinST-ST = ### min 15 min 5-40
D. MinSP-ST = ### min 5 min 3-30
17 Head Pres Spt A. MinLift-35% = #ith 85 psi 60-140
B. MinLift-100% = #it# 140 psi 120-180
C. DeadBandMult=  #.# 1.0 0.8-1.3
D. StageUpErr = #it# 400 p/s 300-990
E. StageDnErr = #it# 100 p/s 50-400
18 Demand Limits A. Demand Lim=  #stg 0-8
Demand Sg = ###.#mA 0-20mA
18* Chiller/Templ Chl/Tmp Sig = Temp
Chil
19 Time/Date A. Time = ##: Current hour 0-23
##: Current min 0-59
H## Current sec 0-59
B. Sun /7 Current day N/A
#4/ / Current month 1-12
/##/ Current date 1-31
! JH## Current year 0-99

**Applicable menus for ChITmp (Templifier) operation.
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Table 8. Control menu (continued)

STATUS MENUS
Menu . . . Switch
No. Menu Line item Line Default Values Min-Max Menu No.
20 Schedule A. Override = ## H## Hr 0.00 0-63.50
B. NMP Scheduie = ## N/A 1-32
N/A
C. Sun ##H - 0 0-23
Sun - 0 0-59
Sun L 23 0-23
Sun o 59 0-59
D. Mon ##: - 0 0-23
Mon Hi— 0 0-59
Mon s 23 0-23
Mon To— HE 59 0-59
D. Tue ##: - 0 0-23
Tue H#H— 0 0-59
Tue 5 23 0-23
Tue B 59 0-59
F. Wed #it: - 0 0-23
Wed - 0 0-59
Wed o —H#4: 23 0-23
Wed o— 59 0-59
G. Thu ##: - 0 0-23
Thu - 0 0-59
Thu L 23 0-23
Thu o~ H# 59 0-59
H. Fri #H# - 0 0-23
Fri - 0 0-59
Fri L 23 0-23
Fri To— 59 0-59
|. Sat ##: - 0 0-23
Sat H#i- 0 0-59
Sat L —H# 23 0-23
Sat - H# 59 0-59
J. Hol #i#: - 0 0-23
Hol H#- 0 0-59
Hol T e 23 0-23
Hol Lo— H#H 59 0-59
21 Holiday Date A. #1 Date = N/A N/A N/A-Dec
#1 Date = #i 0 0-31
#1 Dur = ## Day(s) 0 0-31
B. #2 Date = N/A N/A N/A-Dec
#2 Date = #H 0 0-31
#2 Dur = ## Day(s) 0 0-31
C. #3 Date = N/A N/A N/A-Dec
#3 Date = ## 0 0-31
#3 Dur = ## Day(s) 0 0-31
D. #4 Date = N/A N/A N/A-Dec
#4 Date = ## 0 0-31
#4 Dur = ## Day(s) 0 0-31
E. #5 Date = N/A N/A N/A-Dec
#5 Date = ## 0 0-31
#5 Dur = ## Day(s) 0 0-31
F. #6 Date = N/A N/A N/A-Dec
#6 Date = # 0 0-31
#6 Dur = ## Day(s) 0 0-31
G. #7 Date = N/A N/A N/A-Dec
#7 Date = ## 0 0-31
#7 Dur = ## Day(s) 0 0-31
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Table 8. Control menu (continued)

STATUS MENUS
Mﬁg'u Menu Line Item Line Default Values Min-Max Msev:\:cl;‘o.
21 Holiday Date H. # 8 Date = N/A N/A N/A-Dec
(continued) # 8 Date = ## 0 0-31
# 8 Dur = ## Day(s) 0 0-31
I. # 9 Date = N/A N/A N/A-Dec
# 9 Date = ## 0 0-31
# 9 Dur = ## Day(s) 0 0-31
J. #10 Date = N/A N/A N/A-Dec
#10 Date = ## 0 0-31
#10 Dur = ## Day(s) 0 0-31
K. #11 Date = N/A N/A N/A-Dec
#11 Date = ## 0 0-31
#11 Dur = ## Day(s) 0 0-31
L. #12 Date = N/A N/A N/A-Dec
#12 Date = ## 0 0-31
#12 Dur = ## Day(s) 0 0-31
M. #13 Date = N/A N/A N/A-Dec
#13 Date = ## 0 0-31
#13 Dur = ## Day(s) 0 0-31
N. #14 Date = N/A N/A N/A-Dec
#14 Date = ## 0 0-31
#14 Dur = ## Day(s) 0 0-31
22 Alarm Spts A. LP Cutin = ## psi 60 psi 42-70
R-22 B. LP CutOut = #4# psi 34 psi 20-55
C. Frz Stat = #i# psi 54 psi 20-54
D. Frze H:0 = ##.4 °F 34.0°F N/A, 0.5-40
E. FreezeTim =  ### secC 80 sec 30-120
F. HiPres = ### psi 380 psi 280-425
*G. LoSourcT = ### °F 40.0°F 20-75
22 Alarm Spts A. LP Cutin = ## psi 30 psi 12-36
R-134a B. LP CutOut = ## psi 14 psi 0-36
C. Frz Stat = ## psi 26 psi 20-54
D. Frze H:0 = ##.# °F 34.0°F N/A, 0.5-40
E. FreezeTim =  ### sec 80 sec 30-120
F. Hi Pres = ##4# psi 266 psi 250-425
*G. LoSourcT = #it.# °F 40.0°F 20-75
23 Misc Setup A. Type = Air Cooled Air Cooled N/A
Water Cooled
B. # Compressors = # 4 2-4
C. # Stages = # 8 4,6,8
D. # Fan Stages = # 3 1-3
E. Operation = Chl Chl N/A
ChiTmp
F. OAT Select = None None N/A
Lcl
Rmt
G. # INDENT = RCP2E### N/A
RCP2S###
H. Remote Cond = No No-Yes

*Only disptayed when ChITmp operation is selected (Menu 23).
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Table 9. Alarm menu

STATUS MENUS

Menu

No. Menu Line

Item Line

Default Values

Min-Max

Switch
Menu No.

24 #1 Curr Alarm

A. None
HiCondPresStgHId
HiCondPresStgDwn
FreezeProtStgDwn
LossofWaterFlow
Can’t Pump Down
Freeze Stat Prot
Lo Evap Pressure
Comp#4MtrProtect
Comp#3MtrProtect
Comp#2MtrProtect
Comp#1MtrProtect
Comp#4LowOQil/Pwr
Comp#3LowOQil/Pwr
Comp#2LowQil/Pwr
Comp#1LowQil/Pwr
Hi Cond Pressure
Mech Hi Pressure
Bad Evap PresSen
Bad Cond PresSen
BadPhase/Voitage
WaterFreeze Prot
BadVoitsRatioSen
Bad Lvg WaterSen

B. @ #i#:## = HH/HH/HH

C. Evap = ##4#.# psi

145 + psi

Open psi

Short psi

###.4# psi

450 + psi

Open psi

Short psi

###.# °F
Open °F
Short °F
### # °F
Open °F
Short °F

D. Cond =

E. Suctline =

F. LiquidLn =

Time and date of alarm
Conditions at time of alarm

Menu
and
item

operator
was
viewing
just
prior
to
alarm

25 #2 Curr Alarm

A. None
HiCondPresStgHId
HiCondPresStgDwn
FreezeProtStgDwn
LossofWaterFlow
Can’t Pump Down
Freeze Stat Prot
Lo Evap Pressure
Comp#4MtrProtect
Comp#3MtrProtect
Comp#2MtrProtect
Comp#1MtrProtect
Comp#4LowQil/Pwr
Comp#3LowQil/Pwr
Comp#2LowQil/Pwr
Comp#1LowQil/Pwr
Hi Cond Pressure
Mech Hi Pressure
Bad Evap PresSen
Bad Cond PresSen
BadPhase/Voltage
WaterFreeze Prot
BadVoltsRatioSen
Bad Lvg WaterSen

Menu
and
item

operator
was
viewing
just
prior
to
alarm
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Table 9. Alarm menu (continued)

STATUS MENUS

Menu Switch

No. Menu Line item Line Default Values Min-Max Menu No.

25 #2 Curr Alarm B. @ ##:## = HH#/HH#H# Time and date of alarm Menu
(continued) C. Evap = ###.# psi Conditions at time of alarm and
145 + psi item
Open psi operator
Short psi was
D. Cond = ### # psi viewing
450 + psi just
Open psi prior
Short psi to
E. Suctline = #it# # °F alarm
Open °F
Short °F
F. LiquidLn = #it# # °F
Open °F
Short °F

26 #1 Prev Alarm A. None
HiCondPresStgHId
HiCondPresStgDwn
FreezeProtStgDwn
LossofWaterFlow
Can’t Pump Down
Freeze Stat Prot
Lo Evap Pressure
Comp#4MtrProtect
Comp#3MtrProtect
Comp#2MtrProtect
Comp#1MtrProtect
Comp#4LowQil/Pwr
Comp#3LowQil/Pwr
Comp#2LowOil/Pwr
Comp#1LowQil/Pwr
Hi Cond Pressure
Mech Hi Pressure
Bad Evap PresSen
Bad Cond PresSen
BadPhase/Voltage
WaterFreeze Prot
BadVoltsRatioSen
Bad Lvg WaterSen

B. @ ##:## = ##/##/4# Time and date of alarm

27 #2 Prev Alarm A. None
HiCondPresStgHid
HiCondPresStgDwn
FreezeProtStgDwn
LossofWaterFiow
Can’t Pump Down
Freeze Stat Prot
Lo Evap Pressure
Comp#4MtrProtect
Comp#3MtrProtect
Comp#2MtrProtect
Comp#1MtrProtect
Comp#4LowOil/Pwr
Comp#3LowQil/Pwr
Comp#2LowQil/Pwr
Comp#1LowOQil/Pwr
Hi Cond Pressure
Mech Hi Pressure
Bad Evap PresSen
Bad Cond PresSen
BadPhase/Voltage
WaterFreeze Prot
BadVoltsRatioSen
Bad Lvg WaterSen

B. @ ##:## = HH#/H#/HH# Time and date of alarm

Page 38 / IM 493



‘(g2 nusy) peroeies sy uoneisdo dwiiyn ueym pakeidsip AuQ.,

[ ™\
094 LO-BLP51LG "ON o3 Ao% JATLE IXTN, 84 5584d ‘NUBW B UIIM SLUSY MBIA Of
'snusw
(BA s 03 A9 oy} ss84d ‘nuBLI B 109195 0
‘suenonisu; Bunessdo peielap 10j 56y W) uonEDNGnd ABNDOW 935 OIGEIIBAE 8} YBNOILL (10108 01 A8 LANIW LX3N. o et L
BUIT WBH 5Py = deag Ba1
‘pauinsel s -Bupiuliq sdois njeA syl GJON “BNJBA BU} 39S 0} A8Y HIALNI, oY} Ssald ‘b BUIT NUBIN i s,dwaj Jejem ‘v
ZH# UNOJLD JO LOHRIRdO [BLLIOU PUR PaeslD StLLele au) "AsY HVITD, Ui SSold b . . .
"paARidsIp $1 Wil JUBLIND Z# HNALD A8 LANTW LXIN,, 6Ul 550 yoa o az_m> poisep e nun . mowmlo.. HONI &1 Busso.d onupiuog 1SMOJ|04 se St Aejdsip [eaidA v 18U wsll, U} St eull WORoG ey}
ps. 1P §1 NG “ABY " id - “junq o sutbag snea ay; jeys sjoN A8 - 0, El - ¥ : : : u " e
N dE UG O3 sUIBeg 8ny Hh FEU3 BION 494 LHOA. 10 L HONI. 8t ss3id ¢ puB BUI NUSN,, 43 St Ul dOy 8| "BIBP JO SBUI OM] SUBIUOD ABjUSID Y} 1BY)
‘pauUInsel st "‘plomssed UONBZLIOYINE JBI0BIBYD b BU} BT 2 SION “AS JAHY IV, 40 *IOHINOD. ‘. SNLYLS, 2ul ssad ‘AloBeres e 100188 0
L#1iN047) JO UoReIRdO [BULIOU PUE PRIBRID S1uLele 8l A8Y MV, Y1 558id "2
‘A8¥ ,'HOIA, JO JHONI, *Ai0B81e0 UoBS LI PBUIBILIOD UOITBWLIOLUL JOf (BAOUER) HIBYD 8] 988
"pokeidsip I ULBlY JUSLIND L# UNOKD "AS) WHVIV,, 9U} SSaid | sy} ssaud ‘abueyo 01 usim nok uodies sy Bumoys Aeidsip syl UMM L “SULRIY PUB ‘[ORU0D ‘SRS 1$aL0681eD ¢ 01Ut PAPIAIP SHUOHBLLIOJE pedAax ey}
WHYIV INTHHND VUvE15 dNV MIIA O1 INIOdIIS TOHINGD V 3ONVHD O1
\,. y
[ N
[~ =1S-dSUIA]
'8 { —. N
UIY~BWY u_oI) =1§-LSUIN do =Bioopang
ULLLIY UG =jeg =Bigaiuy 4 =Upinbry
-, “ (" on EYTVETh ULULIY-RULY eI =UOANOPES] mo|” 1naa<ccoo
- UUEIY-ULLIY =nyy ydgiosseidwon ‘gL do =puog imeg
AR/DPALL ULy © =10888 LYO \, J [ -
A, _ o 1M Jedng
sbessopuLely =uoliesedo LWLy pom NI LX3N ——
=sabeig uey ¢ Uy =ang oan[ 4] 4o =oUINg
\ WWely A8g 24 /2 J =sebeig # VLYY =UOW ANIW A3Hd M _ Ao _ u%>u. ineg
INBWN LXEN B e =$I0S5I0W0D # Uy =ung e prem——— L sdweiz#oun'g
onan naa [ =odfy — TOINPALOSIN T =BIgeNpIHOS ANZW 1X3N (3.~ =puooBa)
dmag osipy © M ~8puierd S =100pIN0 R
. -~ \. pesosin ez - g T =peoTios : o rase [ § ] ER =puooiug
8INPeyas "0g e - dwsy 1y 'z - =d
s ANBW LN H - / U =)o sy LMY 2L < 4o eAgiug
[T R - P — .
\unw.mmmwm U ® NI LN E C 530S PEoTHOS G] ) NI LN H do =Bjooogng o =deagzoa
hltidd onarirass [ § | — ERa =Uipinbi | sdwep memy |
\___UMelY ARUd 1492 o ~ . H AN3W LX3N B NN3W AZYd g =iddypuos
£ =12N0g07, ’ - - - 4 =pUOQ IMES NNIW LXAN B
NNIW LXEN B 15d T =584 IH MINGW Aded E =p# dwioy N -
a5~ =wig 87004 AR/ppjuus =Aeq - ~ =g# dwop o =} Jodng NI ATFHd E
oz zve [ §] o o mE“ oSy =owiy T =)dgumey R =z# dwog M =aurnong w D
prespm— ° h . A =S} R =deag e
.~ =upmbr) 15— B | owapuli sl | “EJ ’ mm@m“_\m‘ =14 dwo) 4 R S_QMM k)
PR o I I . ranson 1] CR ool B I e R W
} E 18d T =upn — sme: onn
g o i : upng di ANan A B 4 =UQINXEW P—— H AN3W IX3N B \ ‘SO0 e
’ ) (__ Sidsuwey gz da =1-0 ugInuS owan s [ § NI 1X3N
AMppauw  uury @ . - NNW A3t B
sBessonuely R . o =Big dwit 0. do T =1-adnueis - J NI AZHd H
! v =Bgpueweg 4,7 =puegUuD (- =t dwoo) # FIdPUOOXEN
| wewinoze sz N3V ARG _Hm fyg — wirt puewsg P =puog 67, g4 dwon P =1PUODUIN r ~
po——— N Sjwiy puewaq T =deag b — =z# duwo 47T sd T dag
ANZW LXaN B ((s)ep =g pL4 S p a8 ) “ [ sa>m> n\vj uwn asow TNy SIS ¥ 0D
ANIW AZ¥d B PP/ =0jeq yi# ANIW LXAN B - SN \ . Y J .
. E L sidg deagba pi J L SnoHunydwoen gL ) ANaW LGN B L SNIBIS L4 J4D 2 )
e - NNZA ATH
3 =pinbry PINZW 1X3N B NN LX3N I J— E N3N LXEN B
n?[A ch_.:U_Jw ) utmEQWWMum AINW AZbd H NNIW ASHd H NN3W AJHd E
sd T =puog (sihep — =g z& =uzdnebeis (s =1dpuoDxep)
isd =deag pp AU =018q 2 =)inpwpuegpEaq 1 h ( ) T =1gpuoDuIy f =uonesado)
App/n Uy @ (s)hep T =ING L T =%00 LU =obelg fenuew 47T sd T pug oes =Bigso
abessapuuey ppALW =83 1# I =%GE Yul PO 10/LOD WUN % ViHedlad F 154 7T dAg SMeISIBID
__ wBvang vz \___°®afepioH iz {_ wSsaidpesH il ) ___PPowjonuod el L sdwy J8jiiyd "6 J | SSo.d L#OND'S L sSmels pun ‘L )

([ nwaviv [

1OH1INOD

SNIVLS

aimonns nusw/pedAey g1 ainbi4

IM 493 / Page 39



All of the following procedures assume that power is applied
to the MicroTech control panel and the circuit break (CB1) is
on. Some of the following procedures require the removal or
replacement of the controller, fuses, connectors, terminals
or jumpers. Always shut off the power before making the
required changes.

Microprocessor control board

The MicroTech controller contains three LEDs which aid in
controller diagnostics and indicate the microprocesscr’s
operating condition. Table 10 details the operating condition
indicated by these LEDs.

When power is first applied to the control panel, the red
RESET LED will illuminate for approximately 3 seconds.
During this time, the microprocessor is checking the control
software and performing internal hardware tests. When the
se tests are complete the red RESET LED will turn off and the
green RUNNING LED willilluminateindicating the controller’s
circuitry and software are operating correctly. The amber
OUTPUT OACTIVE LED is associated with the external alarm
output on the solid state relay board and will be illuminated
during any alarm condition.

If the microprocessor status LEDs do not follow the
normal sequence as shown in Table 10, there is a problem
with the controller. Likely problems include loss of controller
power, corrupted software or the controller itself may be
defective. Following are troubleshooting procedures for the
various symptoms.

Red LED remains on — If the red LED remains on after the
5-second self-test period, it is likely that the MCB is defec-
tive. Disconnect the controller power by opening circuit
break CB1and check the field wiring. Observe the controller’s
LEDs while reconnecting power by closing CB1. Sometimes
field wiring problems can cause the red light to remain on.
However this can also occur in some instances if there is a
power supply problem. Refer to “Troubleshooting Power
Problems” below

Red and green LEDs off — Ifthe red and green LEDs do not
turn on after power is applied to the controlier, there is likely
a defective component or a probleminthe controller’s power
distribution circuits. Refer to “Troubleshooting Power Prob-
fems” below.

Red LED does not turn on — Check for 18 VAC between
Control Board power supply input terminals 1 and 2. If 18
VAC is present, check the power fuses mounted adjacent to
the power connector. If this fuse is blown, it should be
replaced with afuse ofthe same rating. If this fuseis not blow,
it is likely that the controller is itself defective and must be
replaced.

If 18 VAC is not present at the power connector, check for
24 VAC at terminals 25 and 27. If 24 VAC is present here,
transformer T4 is probably defective.

Table 10. Controller status LEDs

Clr;gn Egg Indication
Off Off No power to controller
Off On Self-test failure or power supply problem
On Off Microprocessor operating normally

Troubleshooting power problems

The Microprocessor Control Board (MCB) receives 18 VAC,
center-tapped power from transformer T4. It then distributes
both 5 VDC and 12 VDC power to the various Microlech

Page 40/ IM 493

Test Procedure - Trouble Analysis

components. A problem in any of these components can
affect the MCB and thus the entire control system. Power
problems can be caused by an external short, which can
either blow a fuse or create an excessive load on the power
supply. An excessive load can lower the power supply
voltages to unacceptable levels. Use the following proce-
dure to isolate the problem. Note that this procedure may
require two or three spare MCB fuses. Refer to the panel
wiring diagram or the MicroTech Schematic as you proceed.

1. Verify that circuit breaker CB1 is closed.

2. Remove the MCB Power In terminal strip connector and
check for 9 VAC between the terminals on the plus
corresponding to terminals 2 and 3 on the board (see
MicroTech Schematics 1 and 2). Then check for 9 VAC
between the terminals on the plug corresponding to
terminals 1 and 3 on the board. Readings of 9-12 VAC are
acceptable.

If 9 VAC is present between both sets of terminals, go
to step 3.

If 9 VAC is not present between both sets of terminals,
check transformers T4 and T2 and all wiring between the
115 VAC source and the Power In plug.

3. Remove power from the controller by opening circuit
breaker CB1. Check the MCB power supply input fuses
(mounted adjacent to the power connector on the MCB)
with an ohmmeter. A good fuse will have negligible resis-
tance through it (less than 2 ohms).

If either or both fuses are blown, replace them. Go to
step 4.
If the fuses are intact, the MCB is defective.

4. Reconnect the Power In plug and disconnect all other
connectors on the MCB. Cycle power to the controller
(close and then open CB1) and check the power fuses.

If both fuses are intact, go to step 5.
If either fuse blows, the MCB is defective.

5. Reconnect the keypad/display ribbon cable. Cycle power
to the controller and check the power fuses.
If both fuses are intact, go to step 6.
If either fuse blows, check the keypad/display and the
connecting ribbon cable for shorts. Either one may be
defective.

6. Reconnect the analog input ribbon cable. Cycle power to
the controller and check the power fuses.

If both fuses are intact, go to step 7.

If either fuse blows, check the AD! board, the connect-
ing ribbon cable, the leaving water sensor and the op-
tional package sensors (if present) for shorts. Any of these
may be defective.

7. Reconnect the digital input cable. Cycle power to the
controller and check the power fuses.

If both fuses are intact, go to step 8.

If either fuse blows, check the ADI board, the connect-
ing ribbon cable and the control circuit digital input wiring
for shorts. Any of these may be defective. To rule out
problems with digital input wiring from the control circuit
components, disconnect wire 809 from terminal 25. This
wire provides 25 VAC to the safety and control circuit
components. An alarm will occur when disconnect wire
809. If shorts occur in the control circuit digital inputs, the
wiring should be checked at the digital inputs. It may be
necessary to trace the wiring back to the control circuitry.
When finished checking the power input from terminal 25,
reconnect wire 809 and clear alarm(s).



8. Reconnect the Aux/Out connector plug to the MCB.
Disconnect the 5 VDC regulated power plug for the
transducers from the MCB. Cycle power to the controller
and check the power fuses.

If both fuses are intact, go to step 9.

If either fuse blows, check the transducers and their
wiring for shorts or scrapes. If a modem is present, check
it's wiring and operation. if the 12 VDC unregulated signal
from terminal #146 is being used, check the wiring back
to the controller Aux/Out connector. This power supply
may be used to power the 4-20mA reset signals for
leaving water reset and/or demand limiting. Disconnect-
ing the reset connections at terminal #146 can rule out or
isolate a power problem with these external signals.

9. Reconnect the digital output ribbon cable to the MCB.
Cycle power to the controller and check the power fuses.

If both fuses are intact, the problem may be indetermi-
nate. Obtain factory service.

If either fuse blows, check the output board, the solid
state relays and the connecting ribbon cable for shorts.
Any one may be defective. See below for testing the
output board and solid state relays.

ADI board

All digital and analog input signals are conditioned by the ADI
Board. Power for the board is derived from the Microproces-
sor Control Board via the interconnecting ribbon cables. If
the ADI Board appears inoperative, make sure these ribbon
cables are fully seated in their sockets and the locking tabs
are engaged.

The digital inputs indicate the presence of 24 VAC by
iluminating its corresponding LED. At 7.5 VAC to 24 VAC the
digital input contacts are considered closed and the LED will
be on. Below 7.5 VAC the contacts are considered open and
the LED will be off. Individual digital inputs may be tested by
momentarily installing a jumper between terminal 25 and the
ADI Board terminal to be tested. If the input is operating
properly, the LED will iluminate when 24 VAC from terminal
25 is applied. See Schematic 1.

Temperature sensors receive operating power from the
ADI Board whichrelies onthe Microprocessor Control Board's
regulated 5 VDC power supply. If all temperature sensors
appear to have failed, check the 5 VDC supply on the controller.

Troubleshooting the keypad/display board

Operating power for the keypad/display is provided by the
MCB via the interconnecting ribbon cable. An inoperative
keypad/display can be caused by aloose or damaged ribbon
cable or the loss of the controller’s power supply. The keypad/
display is also thermally sensitive.

Display is hard to read

The clarity of the LCD display can be affected by ambient
temperature. Typically, less contrast will result with cooler
temperatures. If the display is difficult to read, adjust the
yellow contrast trim pot has no effect, itis likely that either the
keypad/display or its ribbon cable is defective.

Display is blank or garbled

If the MCB appears to be functioning properly and the display
is completely blank or garbled, perform the following proce-
dure:

1. Try cycling power to the controller by opening and then
closing circuit breaker CB1 (see note).

2. Try adjusting the contrast trim pot, whichis located onthe
back of the keypad/display assembly on the left-hand
corner. If the contrast trim pot has no effect, it is likely that
either the keypad/display or its ribbon cable is defective.

3. After removing power from the controller, check the
ribbon cable and connections between the keypad/dis-
play and the MCB. Look for bent pins. Restore power after
reconnecting the ribbon cable.

4. Try swapping a known good ribbon cable and keypad/
display. These may come, for example, from a RMS panel —
the keypad/display is the same. Swap these components
separately to isolate the problem. Remove power fromthe
controller before disconnecting the suspect component,
and restore power after connecting the replacement com-
ponent. If the problem persists, it is likely that the MCB is
defective.

The keypad/display and MCB must be powered up together;
otherwise, the display will be blank. Therefore, if the keypad/

display is ever disconnected from the MCB and then recon-
nected, power to the controller must be cycled to restore the
display. Cycle power to the controller by opening and then
closing circuit breaker CB1.

Open or shorted temperature sensor circuits

The controller has built-in functions which will aid in the
diagnosis of temperature sensor problems. The controller
will display either “open” or “short” instead of a temperature
value on menus 4, 7 and 8 of the keypad/display for monitor
only and control sensors or display an alarm indicating “Bad
Lvg WaterSen” for the control sensor.

If the menus indicate a problem, check the sensor circuit
wiring for shorts, disconnections or scrapes. If the sensor
circuit wiring and connections are intact, the sensor is
probably defective. Verify this by performing the following
“Erroneous Temperature Readings Procedure”.

Erroneous temperature readings and/or “Bad Lvg
WaterSen” alarm condition

if itis suspected that the controller is operating using errone-
ous temperature data orthe control sensoralarm has tripped,
the following procedure can be used to check for problems:

1. Remove power from the controller by opening circuit
breaker CB1. Verify that the ribbon cable connections
between the controller and the keypad/display and the
controller and the ADI board are proper. Look for bent
pins. After reconnecting the ribbon cables, restore power
to the controller.

2. Measure the temperature at the suspect sensor {ocation
using an accurate thermometer.

3. Determine the sensor’s associated terminals on the ADI
board. Refer to the panel wiring diagram.

4. Remove power from the controller. Remove the white cap
covering the IDC connectors which connect the sensor
wiring to the ADI board. Unplug the red IDC connector
block from the ADI board and measure the resistance
across the conductors. Using the thermistor chart (Table 1),
compare this vaiue with the measured temperature.

If the measured resistance and temperature match, go
to step 5.

If the measured resistance and temperature do not
match, either there is a wiring problem or the sensor is
defective. Check the sensor circuit wiring and connec-
tions for defects.

5. Re-insert the IDC connector onto the ADI board and
restore power to the controller. Measure the DC voltage
across the metal portion of the IDC connector. Using the
thermistor chart, compare this value with the measured
temperature.
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Ifthe measured voltage and temperature do not match,
the ADI board or the ADI board-to-MCB ribbon cable is
probably defective.

If the measured voltage and temperature match, the
MCB is probably defective. The above steps ruled out
problems with the sensor, the sensor wiring, the ribbon
cables and the keypad/display.

Erroneous pressure readings

If the evaporator or condenser pressure reading, as read
through menus 5 and 6 on the keypad, appear erroneous or
unrealistic, or if the alarm conditions of “Bad Evap PresSen”
or “Bad Cond PresSen” are logged, the following procedure
should be followed to check the pressure transducers:

1. Check for proper ribbon cable and other connections.

2. Measure the voltage (0 to 5 VDC) across the suspected
pressure transducer at ADI Board terminal A1, A2, A3 or
A4, whichever applies.

3. Compare this reading with what the value should be
according to that shownin Figures 3 and 4, the transducer
output characteristics (see note below).

4. Check for 5 VDC at terminal 214 as supplied by the MCB
and also at the MCB itself.

If the voltage is 5 VDC in both places, the sensor is
probably defective.

If the voltage is not 5 VDC at terminal 214, check wire
814 to the MCB for shorts or scrapes.

If the voltage at the MCB is not 5 VDC, check wiring
between the MCB and T2. There could be shorts or other
wiring problems from the incoming power. Refer to
“Troubleshooting Power Problems” under the trouble-
shoot section for the Microprocessor Control Board.

The actual pressure to the transducer must be known. If that
transducer is not defective, then it is likely that the ADI board
itself is defective and must be replaced.

Freezestat alarm condition

The MicroTech “Freeze Stat Prot” alarm condition can occur
due to several factors. Following is a list of different sugges-
tions on items to inspect or set points to adjust when the
alarm occurs frequently. The suggestions do not have to be
performed in sequence as they are in no particular order.

1. Check the set points for the “LP Cutin”, “Frz Stat” and
“Frze H20" on Menu 22. They should be adjusted accord-
ingto the individual job. If the job includes glycol, itisalow
temperature job and/or is an ice job, these items should
be adjusted accordingly. Ice jobs are considered to be
jobs in which the leaving chilled water set point is 34°F or
less. Refer to the Reset Options section for information on
ice job set points.

2. Check the Leaving Evaporator Set Points for the
“ControiBand”, the “StartUpD-T” (Start-up Delta-T) and
the ShutDn D-T” (Shut Down Delta-T) on Menu 14. Agood
rule of thumb for the Control Band setting is to use the
formula:

Evaporator T + 0.5F

Typical Control Band =
ypica # Unit Stages
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The Start Up Delta-T and the Shut Down Delta-T define
when the unit will start from an off condition and shut
completely down. The Start Up Delta-T can be raised to
ensure the unit doesn’t turn on too soon. The Shut Down
Deita-T can be decreased so that the unit shuts off before
the leaving water temperature gets too low. Refer to Normal
Sequence of Operation and the Menu Description sections
of this manual for further information on these set points.

3. Check the water flow through the unit; are the pumps
running continuously, are the pumps shut off at night, is
there a variable water flow situation, is there adequate
water mass in the chilled water system, is the water loop
too short? McQuay reciprocating chillers and Templifiers
require a constant adequate flow of water through the
evaporator. Refer to the unit installation and maintenance
manual for water and glycol flow charts. When short water
loops are present, the chilled water is pulled down quickly.
A good rule of thumb is that the water temperature should
be pulled down no more than 1°F every 15 to 20 minutes —
a 20-minute water loop. inadequate water mass in the
chilled water system has the same effect. Referto McQuay
literature regarding applications.

4. Investigate physical considerations in the refrigerant cir-
cuit. This is especially important when only one circuit is
consistently tripping on the “Freeze Stat Prot” alarm and
the other is not. The alarm, head pressure and leaving
evaporator set points are used for both circuits so the only
difference between the two circuits would be physical.
Check the operation of the expansion valve (TXV). Check
the site glass and take a sample of the refrigerant to check
for moisture. Visually inspect and leak test the machine.
The unit could be low on charge, causing low suction
pressure. Check to make sure the superheat and/or low
subcooling are within acceptable guidelines. High super-
heat and/or low subcooling can cause low suction pres-
sure. Check the evaporator pressuretransducer for correct
operation. Refer to the Erroneous Pressure Readings
troubleshooting section.

5. Verify that the Head Pressure Set Points on Menu 17 are
suitable for the particular job. Adjustment of the “MinLift-
35%”, the “MinLift-100%” and/or the “DeadBandMult”
set points may be necessary. Refer to the Head Pressure
Control section of this manual for head pressure adjust-
ment guidance.

Output board

Solid-state relays on the MicroTech Controller Output Board
all have contacts open when de-energized. However, because
these relays are “solid-state”, the contacts are not “open” in
the sense that electromechanical relays open their contacts.
Instead, the relay switches from low to high resistance.

When checking the voltage in a circuit where these relays
have been incorporated, it is possible to be confused by the
presence of voltage on the load side of the relay. If thereis a
load onthe relay, the circuit will behave like a traditional relay
circuit. That is, if the relay switches to “off”, the voltage will
drop to zero at the output of the relay. But, should the circuit
be “open” between the relay output and the load, and the
output relay is “off”, the high resistance of the relay and the
voltmeter form a series circuit. A digital voltmeter will not
indicate any decrease in voltage and an analog voltmeter will
typically indicate a minor decrease in voltage when the relay
turns “off”.



Theinput resistance of most digital voltmeters is onthe order
of 10,000,000 to 12,000,000 ohms (10to 12 megohms). Analog
meters with 20,000 ohms/volt movements would have an
input resistance of 5 megohms on the 250 volt scaie. Con-
necting a voltmeter into the circuit adds very little load to the
relay. When the solid-state relay switches to “off”, the resis-
tance increases to approximately 100K ohms. Thisisa 100:1
ratio of resistance between the digital meter and the load,
and a 50:1 ratio between the analog meter and the load. This
will cause 100 times more voltage to be dropped across the
digital meter as is dropped across the relay, and 50 times
more voltage to be dropped across the analog meter as is
dropped across the relay. A low wattage lightbulb (of the
appropriate voltage) will load the circuit enough to eliminate

Testing Solid-State Relays

the false voltage signal. (Note: The cold resistance of a 25
watt/120 volt bulb is approximately 48 ohms.) In this instance,
an incandescent test lamp is a better tool than a voltmeter.

The output contacts of each solid-state output relay on
the Output Board is equipped with a 5 amp fuse. These fuses
resemble tiny resistors and are located on the Output Board
adjacent to the relay they protect. These are pressed into
place and can be removed by lifting them out with a needie
nose pliers.

The LED located on the solid-state relay base responds to
the input of the solid-state circuit. If the LED does not glow,
therelay is probably not energized. These relays require the
existence of 5 VDC to initiate closure. When the relay is
energized, the LED should glow.

— MicroTech Monitoring and Networking Options———

PC monitoring

A PC (personal computer) equipped with the appropriate
Monitor software can be used to provide a high-level inter-
face with a MicroTech network (see PC specification below).
Monitor software features a Windows "-based display, muiti-
level password access, and advanced trendlogging. The PC
can be connected to the Reciprocating MicroTech controller
either directly, via one twisted pair, shielded cable, or re-
motely, via phone lines with an optional modem. For more
information on connecting the PC to the controller, refer to
Network Systems literature.

Table 11. PC specification

PC specification

A direct or remote connected computer can be used for
monitoring reciprocating chiller and Templifier unit opera-
tion, changing set points, scheduling, trend logging, down-
loading software and diagnostic. The PC must be an IBM or
100% true compatible. Table 11 shows the preferred and
minimum PC specifications.

Other networking options

Additional network products available for use with recipro-
cating chillers and Templifiers include the Remote Monitor-
ing and Sequencing (RMS) Panel, the Network Master Panel
(NMP), the Chiller System Controller (CSC) and Open Protocol.
Forinformation regarding the application and usage of these
MicroTech network systems products, refer to Network Sys-
tems literature.

Preferred Configuration

Minimum Configuration

486DX processor, 66 MHz or better

386SX processor, 16 MHz

8 MB of RAM or better

4 MB of RAM 4 MB of RAM

120 MB hard disk drive or better

60 MB hard disk drive

322" floppy disk drive

3%" floppy disk drive

Serial port (9 pin male; Com1 or Com2)

Serial prot (9 or 25 pin male; Com1 or Com2)

Parallef port

Internal time clock, battery backed

Internal time clock, battery backed

Super VGA graphics capability

VGA graphics capability

Super VGA monitor

VGA monitor

Printer

Bus mouse or trackball

“Serial mouse or Trackball

101 enhanced keyboard

101 enhanced keyboard

9600 baud modem, compatible with the AT command set (optional)

1200 baud modem, compatible with the AT command set (optional)

MS-DOS? 6.2 or higher

MS-DOS® Window™ 3.1

Microsoft® Monitor™ 3.1 or higher

Microsoft® Window™ 3.1

MicroTech® Monitor™ for Windows software

MicroTech® Monitor™ for Windows software

*If a serial point device is used, there must be another serial port (Com1 or Com?) available for connecting the PC to the MicroTech controller.
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Schematic 3. Electrical legend, ALR
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Echematic 4. Control wiring, ALROZS-0700

Compressor Control Schematic for ALRO3S-0700
Label Dwg. 7163660-02 Rev.0A
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Schematic 7. Condrol wiring, ALRDBS-T850

Compressor Control Schematic for ALRDBS-1850
Labed Crwg. TTE3T10-02 Foun 04,
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Schematic 8. #-stage output, ALROSS-1850
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Schevmatic 8, Field winng, ALROIS-1850

Fleld Wiring Déagrem for ALROIS-1850
Laked D, T1T4220-02 Rew 0A
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Sechamatc 10, Sensoriocation, ALROAS-1850D
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Schematic 11. Electrical legend, WHR040-210E and THR040-110D
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Schamatic 12, Control wiring, WHROL0-085E and THROLO-1 1000

Compressor Control Schamatic lor ALRO40-0B5E and THRO40-1100
Labal Dwg. T163620-02 Asv.0A
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Schemalic 13, 4-stage output, WHRO40-085E and THROMG-1 100
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Schamatic 14, 6-sfage output, WHROFO-085E and THROFD-1100
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Schamatic 15. Control wirng, WHROS5-2T0E and THRT20- 1700

Comprastas Contral Schematlc tor WHRDBS-210E and THR120-1700
Label Dwg. 7163650-02 Aev.0A
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Schamatic 16. 8-stage output, WHROSS-210E and THR120-170D
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Sehevratic 17, Fad winng, WHRO40-210E and THROLO- 1700

Field Wiring Diagram for ALRD40-210E and THRD40-1700
Label Dwg, 708897C-02 Rev.00
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Schemsefic 18, Sensar localion, WHAGL0-210E
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Terms and Definitions

ASClE ..o, {American Standard Code for Information Interchange). Method with which all alphanumeric characters are
assigned a unique number between 1 and 127.

Baud .............. Normally ranges from 300to 9600 and indicates the speed of computer communication, the higher the BAUD,
the faster the data transfer. The BAUD rate is changeable for each communications port.

Checksum......... The operating system of the microprocessor, upon power up or a reset, sweeps through the application
program memory space and adds the values of all memory locations together. The resultant number is
referred to as the checksum and is used to insure that the application program space has not been corrupted.

CPU. .., (Central Processing Unit). The main component of the computer system. it interprets and executes program
instruction, contains computational circuits, and input/output ports. Each MicroTech has its own CPU which
allows it to operate independently.

Download........... The act of sending information from a terminal to an MicroTech Controller: can be either individual set points
or an entire new logic program.
EEPROM .......... (Electronically Erasable Programmable Read Only Memory). Enables the MicroTech Controlier to retain its
memory even during power outages yet allows changing of values from a remote location.
Hexadecimal ..... Refers to the base 16 number system in which the basic digits are represented by 0-9 and A-F:
Decimal Hexadecimal Decimal Hexadecimal
0-9 0-9 13 D
10 A 14 E
11 B 15 F
12 C 16 10

Computers operate in base 2 but since that quickly becomes complicated and it doesn’t convert easily to
decimal, hexadecimal is commonly used for computer applications.

Input......occees The MicroTech Controller allows up to 16 inputs from sensors that return a voltage of 0 to 5 volts. Each reading
is converted to a number between 0 and 255. Examples: Temperature sensor, pressure transducer,
potentiometer, etc.

Modem.............. Device that allows communication with a controlier network over a telephoneline. Two modems are required,
one at the terminal end of the phone line and one wired to a controller in the network.
Output ..o, The Microlech Controller allows up to 16 outputs capable of turning a device on or off.

Parity Check ..... A check of whether the total number of 1's in a data byte is even or odd. Used in data transmission to insure
error-free communication, databytes are converted to either even or odd parity before transmission by setting
their eighth bit.

Port .o A communications channel on a controller for talking either to other controllers or to a terminal. Each unit has
2 ports for various network connections. Each port must be pre-set for specific communications purposes.

Pressure............ Device used to convert a reading of static pressure into a voltage for input into the MicroTech Controller.
Transducer
RAM ... (Random Access Memory). Computer memory that will not hold its contents through a power outage. The

MicraTech Controller also contains some RAM for storage of temporary variables. RAM memory values may
be changed an infinite number of times without any problem, whereas EEPROM’s may only be overwritten
approximately 10,000 times before they begin to fail.

RS8232C............. Refers to a hardware configuration standard used for communications between computers and computer
equipment. Many personal computers are equipped with RS232C connections and this is required for liking
a PC with the controller network.

RS422/485 ....... Another hardware configuration that is very common for linking of computer equipment into networks because
of its resistance to transmission errors at high BAUD rates. It involves the use of a twisted pair of wires to
connect components and requires one controller to coordinate the communications between all other units.

Set Point ........... A desired value for some measured quantity. The MicroTech Controller operates to maintain comfort based
upon the values of specific set points. Example: Leaving chilled water temperature, discharge air temperature,
room temperature, minimum and maximum CFM.

Terminal ............ Normally refers to a personal computer but could be any computer equipment capable of RS232C
communications and ASCII protocol. An IBM compatible person computer is preferred.

Temperature ..... The room is measured as output from a thermistor which the controller reads as a number between 0 and 1024

Sensor and then calculates a Fahrenheit temperature.
Timing «ooevecereenne Refers to adjustable tie values that the controller uses to manage its inputs and outputs. The time between
Constants room temperature readings or the amount of time to turn on an actuator are two examples. They may range
from a tenth of a second to 62 hours or they may also indicate always and never.
UART ... (Universal Asynchronous Receiver-Transmitter). Typically, a single computer chip that converts serial data

transmissions into parallel information. The fact that the MicroTech Controller contains a UART means that
it can transmit and receive at different BAUD rates. It also maintains automatic parity error checking and
speeds the entire communications process.
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Standard Warranty (North America)

McQuay International, hereinafter referred to as the “Com-
pany,” warrants that it will provide, at the Company’s option,
either free replacement parts or free repair of components in
the event any product manufactured by the Company and
used in the United States and Canada proves defective in
material or workmanship within twelve (12) months from
initial start-up or eighteen (18) months from the date shipped
by the Company, whichever comes first.

In addition, labor to replace warranty parts during McQuay
normal working hours is provided on products with rotary
screw compressors, centrifugal compressors, and on ab-
sorption chillers.

Warranty labor is not provided for products with reciprocat-
ing compressors, on fluid coolers, on air cooled condensers,
or on direct expansion coolers.

Factory start-up on absorption, centrifugal, and screw com-
pressor products is mandatory and must be performed by

McQuayService inthe U.S. and by McQuayService or Autho-
rized Service Agency in Canada.

Exceptions

® Warranty labor does not include diagnostic visits or in-
spections.

® All warranties apply only to the original owner.

® Replaced parts are warranted for the duration of the
original warranty.

® Abuse, misuse, or aiteration of the product in any manner
voids the warranty.

® Accidental damage to the equipment is not warranted.

® All warranties are void if equipment start up is not per-
formed in accordance with this warranty statement.

Product Warranty

Owner Responsibility

For products started by other than McQuayService, the
registration form accompanying the product must be com-
pleted and returned to the Company within ten (10) days of
original equipment start-up. If that is not done, the date of
shipment shall be presumed to be the date of start-up and
the warranty shall expire twelve (12) months from that date.

The owner is responsible for maintaining the equipment in
accordance with the maintenance manual shipped with the
unit. Failure to do so will void the warranty.

Assistance

To obtain assistance under this warranty, contact the selling
agency. To obtain information regarding this warranty from
the factory, contact McQuay international, P.O. Box 2510,
Staunton, VA 24402-2510; telephone: 540-248-0711.

Sole Remedy

This warranty constitutes the buyer’s sole remedy. It is
given in lieu of all other warranties. There is no implied
warranty of merchantability or fitness for a particular
purpose. In no event and under no circumstance shall the
Company be liable for incidental or consequential dam-
ages, whether the theory be breach of this or any other
warranty, negligence or strict liability in tort.

No person {including any agent, salesman, dealer or distribu-
tor) has the authority to expand the Company’s obligation
beyondthe terms of this express warranty, orto state that the
performance of the product is other than that published by
the Company.

Certain other extended warranties as described on the
original purchase order may be in effect.
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McQuay

international

13600 Industrial Park Boulevard, P.Q. Box 1551, Minneapolis, MN 55440 USA (612) 553-5330

@ Printed on recycied paper containing at least 10% post-consumer recycled material.
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