TDC-64
INSTALLATION AND OPERATION

MANUAL
VERSION 3.4 4/87

IMPORTANT

READ NOTES ON FIG. A AND SECTION Il BEFORE
BEGINNING INSTALLATION

**** IMPORTANT -- MASTER CLEAR THE TDC BEFORE BEGINNING
THE PROGRAMMING PROCEDURE FOR THE UNIT****
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SECTION I

INTRODUCTION

The E.I.L. Model TDC-64 is a microprocessor based temper-
ature defrost controller specifically designed for conventional
or parallel compressor supermarket systems. It permits control
of refrigeration compressors or liquid or suction solenoid valves
based upon fixture temperature, and defrost control based on an
internal 24 hour clock for initiations with time/temperature
termination and a variable defrost run off time delay. It also
provides a temperature ala?m function caused by a high temper-
ature in a case or box. The system is completely keyboard
programmable or can be programmed off site using the communi-

cation feature when coupled with other E.I.L. systems.
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SECTION II

SPECIFICATIONS/FEATURES

System Specifications

- Refrigeration Circuit Control

- Defrost Control

~ Analog Temperature Monitors

- Output Control Relays

- Output Control Relay,
Configuration

- Processor Capabilities

- Input

- Ambient

- Dimensions

32 circuits

32 circuits/4 defrost
times per day

32/64 inputs, -30
degrees F, +97 degrees
F

3 amp @ 240 VAC

see wiring diagram

24 hour, 7 day, 12
month, year program-
mable clock with/auto-
matic daylight savings
time changeover and
battery backup of
program data and time
clock for up to two (2)
weeks

115VAC, 50/60 Hz single
phase, 3 ampere input
power

+40 to +110 degrees F,
0%Z - 90%Z RH non-
condensing

24" x 36" x 7" -
approximately 50 1lbs.,
complete metal
enclosure with hinged
cover



Features

Alpha numeric display of circuit name

— Defrost Initiate Time

— Defrost Duration

- Refrigeration Time Delay

- Defrost Termination Setpoint

- Case Temperature Setpoint

— Alarm Temperature Setpoint

— Alarm Time Delay

— Runoff Time Delay

— Refrigeration Override

- System Override

~ Emergency Defrost

Other Features - Optional

- Temperature Probe Assignment

An additional 32 probes can be used,

13 character

4 times per day
up to 99 minutes
up to 99 minutes

degrees Farenheit
(=26 F - 497 F)

degrees Farenheit
(-26 F - +97 F)

degrees Farenheit
(-26 F - 497 F)

up to 99 minutes

up to 99 minutes
(allows for drip-
down on defrost
termination)

forces refriger-
ation "on", for
servicing

forces refriger-
ation "on", de-

frost = time /-

time

used for trigger-—
ing an emergency
defrost

for a total of 64

probes to aid in the more precise control of any case.

These probes can be used for control,
termination.

alarm and defrost



- Three Phase Protection

Uses an external phase protection relay, this externally
tripe an alarm and turns off all compressors upon detection
of phase loss; when power is restored, the TDC-64 stages
compressors "on" at 15 second intervals .

— External Alarm Panel

This allowe an external alarm reporting, located remote
from TDC-64, such as in manager's office, etc.

- Remote Communications

Remote communications for alarm reporting, changing
setpoints, etc. is possible where the TDC-64 isg
linked to an E.I.L. COM-88/99 and modem. The COM-88/
99 handles the communications via the phone line to a
remote station, passing information over the data bus
linking the COM-88/99 and the TDC-64.
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AN ENCLOSURE |
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Description of Operation

Temperature Controls

The TDC-64 may be used as a solid state temperature control
unit on each of its 32 channels. Each channel may receive a
signal from an independent sensor; multiple sensors could
provide the signal for individual channels, if the appli-

cation 80 requires.

I. Temperature Range - (-) 26 degrees F to 97.0 degrees F

II. Hysterisis - there is a fixed 1 degree F

differential between cut-in and
cut-out

Example: if temperature setpoint

It

10 degrees F,

the cut-in 11 degrees F,

the cut-out 10 degrees F,

III. Time Delay - there is a programmable variable

time delay which is initiated
upon cut-out

IV. Temperature Control Applications

A. Refrigeration Temperature Control
1. Compressor
2. Liquid Line Solenoid Valve
3. Suction Line Solenoid Valve

B. Other

1. Heating
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2. Cooling

3. Ambient Lock-outs

4. Exhaust Fans

5. Remote Condenser Fans

Defrost Control

I. System Capacity

System capacity is 32 systems, with up to four (4) defrosts
per day each.

IX. Defrost Type

Defrosts are time-—-initiated, temperature-terminated with
failsafe time duration. Run-off times may be programmed on
those channels where hot gas defrost is used or where uneven
defrost in a large multi-coil freezer takes place.

Refrigeration Alarm

I. There is a programmable high temperature alarm, with a
programmable alarm time delay.

II. Alarm is indicated by an audible signal at the control panel
and also remotely with the optional alarm indication device.
The audible alarm is deactivated locally by pressing any key
on the keyboard. The external alarm reverts to "normal"

only after alarm condition is corrected.

III. A system temperature must be above the programmed "alarm
temperature setpoint" for the alarm time delay period before
an alarm is activated. If interrogated using the system
status key during this period, the display will indicate
that an alarm is "pending™ (AP). 1In addition to this, the

alarm is deactivated during a defrost and for fifteen (15)



minutes after a defrost period. This means there is a total
of fifteen (15) minutes after a defrost before an "alarm
pending™ is activated.

IV. Alarms may be deactivated on any channel by programming 97
degrees F for the alarm temperature. All system alarm temp-
eratures are 97 degrees F (deactivated) until programmed
otherwise.

V. All alarms are "latched" (logged) even if the actual temper-
ature returns to below the alarm temperature setpoint. This
is indicated by "A" in the display (interrogate using the
system status key). Press "Enter" while "A" is in display
to remove the "A". The alarm is also stored in alarm logs
for the time and date’of alarm.

Temperature Logging

I. This feature is available if you are communicating with the

TDC-64 from a terminal.

Logging Options

- 24 channels logging at three (3) minute intervals.

- 1 day to 24 days, depending on configuration at terminal.
NOTE: This option has the ability to aid in trouble shooting

case problems, i.e. alarm, defrost, etc.
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I.

SECTION III

INSTALLATION

Main Panel (see FIG 1)

A.

Mount main panel (24" x 36" x 7", approx. 50 1bs.) on

permanent wall in compressor room. Ambient temperature

range is +40 degrees F to +100 degrees F.

Provide 120/1/60, 15A dedicated circuit with green wire
ground and connect to main panel. Power feed must enter
through left hand side of enclosure to terminals
provided. (see FIG 1 & 3)

Outputs are provided at terminal strips on relay boards
in bottom portion of main panel for each system. There
are two (2) types of relay boards available depending on
application. Eachlrelay board provides the outputs for
eight (8) channels. ( The use, application and instal-
lation instructions for each type of relay board follows
in next section.)

AC output wiring must not cross main control board. This

means all line voltage wiring, except unit power, must

enter through bottom of cabinet. All sensor wiring must

enter through top of cabinet.

Several additional precautions must be observed.

1. Extreme care must be taken that no metal filings drop




into circuit board sections of TDC-64, Punches should
be used rather than drilling into cabinet. If

necessary, remove TDC-64 hat section from main panel

and store in secure location until installation is
complete. All cables are plug type, and entire hat
section can be removed by removal of four (4) nuts

and lock washers.

The same care should be taken with regard to metal
filings falling behind the relay boards.

After a TDC-64 unit is powvered with 120VAC but before
programming, the unit's memory should be cleared. To
do this, power the unit. The display should indicate
the time of day in military time.

Place the unit in the Program Mode by inserting a
small screwdriver or pencil tip into the small hole on
the lower right side of the hat section (see Figure
following page 15) and press the program switch., Dis-
play should indicate "PROGRAM". Press the clear
switch located under the screen in the upper right
area of the hat section (see Figure following page
15). The unit should revert to the Run Mode and dis-
Play should again indicate the time of day in military
time. Repeat this procedure - that is clear the unit
again. The TDC-64 is now ready for programming. Turn
to page 22 for a step-by-step description of program-

ming the TDC-64,
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A.

TDC-64 RELAY BOARDS

Relay Boards

There are two (2) styles of relay boards offered by
E.I.L. for the TDC-64 system. Refer to the following
for details on each type and their application. Relays
are type RH1B, 12VDC coils, rated 7A @ 110VAC, 4.5A @

220V, 7A @ 30 VDC.

1. Model #RB-37

Used for refrigeration control and defrost control -

the "normally closed"™ relay is energized to deactivate

refrigeration when the temperature is satisfied or a

defrost is initiated. The "normally opened"™ defrost

relay is energized (closed) during a defrost cycle and

is used to activate valves or contactors. (FIG 4)

2. Model #RB-38

Used for refrigeration control and defrost control
with hot gas defrost. The "normally opened" defrost
relay is double-pole, used to energize a head pressure

control valve along with a solenoid valve. (FIG 4)

10



| TDC-64 TEMPERATURE SENSORS

A, Installation

e,

1. An individual sensor is illustrated in FIG 7. Each

sensor is furnished with 10 foot leads. The red lead
is to be connected to the "R"™ terminal and the white
lead is to be connected to the "W" terminal on the
terminal strip provided at the top of the main panel

(see FIG 1 & 6),

a. Sensor wiring should be done with 18 gauge shielded
cable.

f CAUTION: Do not run sensor wires in common conduit along

with line voltage wiring. Connect shield to ground

at main panel end only! 1If necessary to drill into

main panel, extreme caution should be used that
metal chips do not fly into circuit board areas.
b. A 1 1/2" Knockout has been provided on top of
main panel for sensor wiring. Do not run sensor
wiring through or across bottom portion of main

panel,

2. Averaging Boxes (See Section D for further info.)

This device is used where it is desired to locate
sensors in multiple cases or areas on one system.
3 The input to the TDC-64 will be the average of all

connected sensors.

—

a. See FIG 6 & 8 for averaging box wiring details.

b. Clip out resistors in averaging box for any system
; not used.

11




TDC RELAY INTERFACE

Figure 4
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TDC-64 INSTALLATION OF SENSORS

Figure 7
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RESISTORS TO BE CUT AND REMOVED
ON ALL CHANNELS NOT USED

/ \

R1 R2 R3 R4 RS Re

ON INPUT BOARD

TPA-6

: TO R & W TERMINALS OF CHANNEL
O R USED ON INPUT BOARD.
*B* TO CONVENIENT °*B" TERMINAL

NOTE: ALL *W® TERMINALS ARE COMMON.

MULTIPLE WHITE WIRES MAY BE
CONNECTED TO ANY “W° TERMINAL

FIG.8
TEMPERATURE AVERAGING BOX TPA-6



c. Clip out the appropriate resistors on temperature
sensor terminal board on all channels where
averaging boxes are employed. (FIG 6)

Sensor Location and Mounting

Sensore used for defrost termination should be
located in the discharge air stream of the case (see
FIG 7) . The exact location and mounting of the
sensors will vary with case manufacturer and model
number. As a general rule, sensor should be mounted
approximately 3" to 6" from evaporator coil for best
performance. E.I.L. recommends that two (2) sensors
be utilized for walk-in freezer and cooler control
where either electric or hot gas defrost is employed.
One sensor ie then located in return air and is-used
for temperature control, monitoring and alarm. The
second sensor is located within the evaporator coil
and is used for defrost termination. This will
require that the defrost semsor be assigned to the
master channel as a slave of that channel, for
termination omnly.

- #1 sensor is located in return air (control)

- #2 sensor is located in evaporator coil (defrost)

- The defrost cycle will terminate when coil
reaches its programmed termination set point and
then the control sensor will maintain the
refrigeration set point until the next scheduled
defrost. Remember the defrost duration will back

up the defrost termination, if necessary.

12



B. Temperature Input Board

FIG 9 is the schematic for a circuit of the temperature
input board.

The current supplied to the temperature sensor must be
limited and that is the function of R1, R2, etc.

As can be seen, if no sensor is connected between R &
W, the temperature signal will be five (5) volts DC which
would correspond to 440 degrees F. Since the temperature
range of the TDC-64 is -30 to 97 degrees F, that channel
would read 97 degrees F.

If R was shorted to W, the voltage at the temperature
signal would be zero (0) volts DC which corresponds to
-460 degrees F; that channel would read -30. |

The input voltagé that corresponds to -30 degrees F is
2.387 VDC and the voltage that corresponds to 97 de-
grees F is 3,096 VDC. If the input voltage falls out-
side that range, the display will read -30 or 97.

The formula for calculating the temperature that
corresponds to a sensor voltage read between R & W is:

Temp. = (Voltage - 2.554) x 180

FIG 10

13
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FIGURE 10

Voltage Conversions for TP-1 ( Temperature ) Probes

T=(V-2,55 ) X 180
Temperature °F  Voltage / DC Temperature F  Voltage / DC

0 2.554 51 2.8373
1 2.5595 52 2.B428
2 2.5651 53 2.8484
3 2.5706 54 2.854
4 2.5762 55 2.8595
> 2.5817 56 2.8651
6 2.5873 57 2.8706
7 2.5928 58 2.8762
B 2.5984 59 2.8817
9 2.604 60 2.8873
10 2.6095 61 2.8928
11 2.6151 62 2.8984
12 2.6206 63 2.904
13 2.6262 64 2.9095
14 2.6317 65 2.9151
15 2.6373 66 2.9206
16 2.6428 67 2.9262
17 2.6484 68 2.9317
18 2.654 - 69 2.9373
19 2.6595 70 2.9428
20 2.6651 71 2.9481
21 2.6706 72 2.954
22 2.6762 15 2.9595
23 2.6817 74 2.9651
24 2.6873 75 2,9706
25 2.6928 76 2,9762
26 2.6984 77 2.9817
27 2.704 78 2.9873
28 2.7095 ) 79 2.9928
29 237151 80 2.9984
30 2.7206 81 3.004
31 2.7262 82 3.0095
32 2.7317 83 3.0151
33 2,7373 84 3.0206
34 2.7428 85 3.0262
35 2.7484 86 3.0317
36 2.754 87 3.0373
37 247595 88 3.0428
38 2.7651 89 3.0484
39 2.7706 S0 3.054
40 2.7762 21 3.0595
4] 2,7817 92 3.0651
42 2.7873 93 3.0706
43 2.7928 94 3.0762
44 2.7984 95 3.0817
45 2.804 96 3.0873
46 2.8095 97 3.0928
47 2.8151 98 3.0984
48 2.8206 99 3.104
49 2.8262 ' 100 3.1095
50 2.8317 101 J.1151



Voltage Conversions Continued

T=(V-2,55 )X 180

Temperature °F Voltage / DC
-1 2.5484
-2 2.5428
-3 2.5372
-4 2.5316
-5 2.526
-6 i 2.520
-7 2.5148
-8 2.5092
-9 2.5036

-10 2.498

=11 2.4924
-12 2.4868
-13 2.4812
=14 2.4756
=15 2.47

-16 2.4644
=17 2.4588
-18 - 2.4532
-19 2.4476
-20 2.442

=21 2.4364
=22 2.4308
=23 2.4252
=24 2.4196
=25 2.414

-26 2.4084
=27 2.4028
-28 2.3972
-29 2.3916
=30 2.386

=31 2.3804
-32 2.3748
-33 2.3692
-34 2.3636
=35 2.358

=36 2.3524
-37 2.3468
-38 2.3412
-39 2.3356
=40 2:33

=41 2.3244
=42 2.3188
=43 2.3132
=44 2.3076
=45 2.302

=46 2.2964
=47 2.2908
-48B 2.2852
=49 2.2796

=50 2.274



D.

TPA-6 Temperature Averaging Box

It is frequently desirable to have the temperature
signal at the input terminal of the TDC-64 represent the
average temperature of several sensors. The TPA-6 is the

device which allows this to be accomplished.

When using the TPA-6, the current limiting resistor on
the input board must be removed since it is sized to
supply the required current to only a single sensor (R6
in FIG 6). The current limiting resistor for each sensor
is contained on the TPA-6 circuit board.

It is necessary to supply five (5) volts to the TPA-6
and that is available at the B terminal on the input
board. More than one (1) TPA-6 may be connected ts a
single B terminal.

The TPA-6 can average up to six (6) TP-1 sensors. 1If
five (5) or less TP-1 sensors are connected, the resistor
pair associated with inputs not used must be clipped. If
the resistors are not removed, erroneous readings will
occur. ( FIG 8 shows connection details )

Temperature Sensor Troubleshooti&g

=-— If the display on a given channel reads erroneously,
check the input voltage on that channel and convert it to
temperature. If the display agrees with the calculated
temperature, the problem lies at the averaging box or the
wiring leading to that box.
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-—-= If one sensor seems to be reading incorrectly,

but you do not know which one it is, check each
individual sensor voltage where it enters the TPA-6.

The one that has a different voltage will be the bad one.
Also check the 5VDC at the averaging box.

--— If one of the wires going from the sensor board (R or
W) to the averaging box is open, the display will show

97 degrees F. If these two (2) wires become shorted,

the display will show -30 degrees F.

--— Check the leads at the point that the wiring is
connected to the sensor (with sensor still connected);

if the voltage reading is close to five (5) wvolts, there
is an open sensor or sensor wire. This would correspond
to 97 degrees F at the display.

--— To check a short in the interconnection wiring, dis-
connect the sensor at the point where it is connected to
the interconnected wiring and read the voltage between
the interconnecting wiring leads. If you read close to

0 VDC, & short exists somewhere in the interconnecting
wiring. Before checking the wiring, check between the

R & W terminals of the temperature input board to be sure

that the short does not exist in the circuit board.

15
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SECTION IV

WRITING TDC-64 PROGRAMS
A, Introduction

The TDC-64 provides a means of controlling the
refrigeration and defrost on each of 32 Eeparate
refrigeration systems. It also provides a means of
identifying by name and number each syetem for reference
and tripping local and external alarms based upon preset
case/box temperature limits.

To establish the operating parameters for each system, a
schedule for each channel must be determined and then en-
tered into the unit. This program can be accomplished wvia
the unit/keyboard or remotely using the communicatiog
feature. During the preparation of the system program, we
recommend that the pr;gram be written on the TDC-64 program
sheet and then be transferred to the system. The original
program sheet should be retained for reference and record.

B. Writing System Schedule

The schedule for each refrigeration system consiste of the
following categories, entries and acceptable data:
System name, temperature setpoint, refrigeration time delay,
defrost initiative times, defrost durations, terminstion
temperatures, run-off time delays, alarm setpoints and alarm
time delays. Also, slave systems that are assigned to the
master channels and whether they are to control defrost
determination, alarm or control. (Refer to TDC Program

Sheet in back of manual.)
16



C-

Identification

The identification is used primarily to provide a
convenient means for the TDC-64 operation (Store Manager,
Refrigeration Mechanic or Engineer) to quickly identify the

type and in store location of the refrigeration system for

which this data base or actual system status applies. When
writing the data base for each sEystem, be sure that you
accurately identify the product, and case location, for
which a particular system applies. Additionally, the cases,
compressors or solenoid valves and store refrigeration
layout should have the same designation (system number and
name) for ease in identification. Refer to the following

examples:

Product Type - Type of Case/Box Store Location
Produce Single Deck Front of Store
Identification P ROD S D FRNT

The compressor for this system, the case and refrigeration
layout should be marked with the same system identification
number. This can be accomplished by marking the compressor
control box with stenciled numbers, the case with a number
painted on the baseboard and the point where the circuit
temperature sensor is placed. Also, a refrigeration and
compressor room drawing should be prepared and displayed in
the compressor room for the service man and for store
personnel reference. A copy of these drawings and programs
also should be retained in the store engineering file.

17



For reference, see the example of the store layout on the

following page, (FIG 12) and the TDC-64 Program Sheet in

rear of this manual.

18
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D.

Refrigeration Control

This data is used to provide control information to the
TDC-64. The case temperature setpoint determines when the

TDC-64 will turn on or off the refrigeration (either com-

pressor or solenoid valve). I.E., the refrigeration will be
turned on when the system temperature (read from the case
probe) is above the setpoint and off when below the

setpoint. This setpoint should be set at the temperature

you desire to maintain at the case (at the sensor).

The refrigeration time delay is a minimum refrigeration
off-time time delay which is used to prevent short cycling
of the system compressor. Thus, when the refrigeration is
first turned off, a timer is started which counts down from
this point. When it feaches zero (0), the refrigeration is
now allowed to be cycled on. The sensor cannot turn on the
refrigeration until this timer has counted to zero. This
time deley setpoint should be set to the desired off time
delay, usually one (1) to three (3) minutes.

Refer to the following for sample entries:

Number Name Case Temp. Setpoint Refrig. Time
Delay

01 PROD SD FNT +40 F* 01 min =*+*

*Note: Plus and minus temperatures are entered by

pressing the +/- key. Plus is designated (0) and
minus (-) in the digit proceeding the setpoint.

**Note: Enter the desired delay with two (2) digits.
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E. Defrost Control

This data is used to provide defrost information to the

TDC-64. The four (1-4) defrost initiate times per day

provide a means of scheduling defrost times, much as you do

with a mechanical timeclock. The defrost termination

setpoint and duration setpoint provide a means of termin-

ating the defrost based upon either an upper temperature
limit as seen by the case or box temperature probe or

strictly on time. The defrost run off time delay is a

timer permitting a time delay after terminating defrost,

allowing a drip down time before resuming refrigeration.

The settings for these points are dictated by the case
manufacturer recommendations and practical experience.
See the data sample below:

Defrost Initiate Time

Runoff Defrost Temp Time
Number 1 2 3 4 Duration Term Delay
01 0001 0600 1200 0000%* 45 min. +50F**% (Q5%%%
* Note: 12 midnight is 2400, default entries (where no
defrost is desired) is 0000 and no defrost will
occur.
** Note: When no temperature termination is desired, set

at 97 degrees F for default.

***% Note: When no runoff time delay is required, set at 00
for default.

20



F. Alarms
This setpoint is used by the TDC-64 to monitor the
case/box temperature and initiate, via an audible beeper on
the TDC-6 panel or via an external alarm device which can be

used to trip a remote alarm or dialer, repair of the

refrigeration problem.

The alarm temperature setpoint is the case/box temperature

at which an alarm should be generated. The alarm time

delay is the time period for which the alarm temperature
must be exceeded until the audible and external alarm is
triggered. Alarm temperatures should be set at a level at
which a system problem could be expected, about 20 degrees
F above case temperature setpoints, and a time delay for a
time long enough to exclude minor system temperature
fluctuations (at least 15 minutes for cases and 30 minutes
for freezer / coolers). Refer to the following for sample

Eetpoints:

System# Alarm Temperature Setpoint Alarm Time Delay
01 +60 degrees F* 40 min.
* Note: Plus and minus temperatures are indicated as

follows (0) as being positive and (-) as being
negative.
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PROGRAMMING THE UNIT

Refer to the following chart. Numbers below refer to step
numbers on the chart. Refer to page 9 for procedure to clear
the memory of the TDC-64 before programming.

STEP 1

STEP 2

STEP 3

STEP 4-11

Place unit in program mode by pressing program switch
on side of hat section (FIG 11). The display will now
say "PROGRAM",

Select desired system by pressing "SYSTEM NUMBER/NAME"
key and pressing a two (2) digit number of that system.
Then press "ENTER".

The system number will appear in the left part of the
display, while a series of dashes are flashing to the
right. A system description may now be typed, using
the letters on the keyboard. Spaces may be
accomplished with the "SP" key, back-spaces with the
"REFRIGERATION TIME DELAY" key. Numbers may be typed
at this point by pressing the "#" key and then the
appropriate number.

When description is complete, press "ENTER". Now, when
system is returned to run mode and that system is
selected for review, the description will flash and
changes to the system identification may be made. If
no changes are needed, press "ENTER" and continue with
programming.

Press "CASE TEMPERATURE SETPOINT" key, two (2) digits
indicating desired case setpoint and + or - value, then
press "ENTER". Continue this procedure until all

22



functions for a given channel are entered, then go on
to the next channel. Do this by pressing "SYSTEM

NUMBER/NAME" key, etc. (referto step two (2)).

The following pages describes this pProgramming procedure in more

detail.
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L

Step

Category

10

11

* Note:

** Note:

Program-run Mode

Identification

Identification

Temp. Control

Temp. Control

Defrost

Defrost

Defrost

Defrost

Alarm

Alarm

Entry Description

Press program switch (FIG#__ )

System Number (2 digits)

System Name (13 Characters)

Case Temp. Setpoints

(sign, 2 digits)

Refrigeration Time Delay
(minutes, 2 digits)

Defrost Initiate Times:
(hours & minutes,

military time)

Defrost Time Duration:
(minutes, 2 digits)

Defrost Termination

Setpoints
(sign, 2 digits)

Defrost Runoff Time Delays
(minutes, 2 digits)

Alarm Temperature Setpoint

(eign, 2 digite)

Alarm Time Delay

(minutes, 2 digits)

Acceptable

2 digits,
00-32

13
charac-
ter, A-Z

-30 to 97
degrees
F*

00 to 99
minutes

HHMM HHMM
0001-
2400%%

Up to 4
per day

00 to 99
minutes

-30 to 97
degrees
F*

00 to 99
minutes

00 to 99
minutes

00 to 99
minutes

0 designates a positive temperature setpoint.

0000 time entry means no defrost, 2400 is midnight
and is a valid defrost time.
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A, Program Sheet

In order to initially program or to change an existing
program on a TDC-64, always use a completed or revised TDC-

64 Program Sheet for reference. Maintain a copy of this

sheet on or in the unit (such as on the back of the unit
door) and another location, such as in the store engineering

file. (Refer to Program Sheet at the end of this manual).,

25



TDC-64 PROGRAM SHEET EXAMPLE

Duration Initiate Defrost Refrigerator Defrost
System Times Duration Time Delay Time
Number /Name 1 2 3 4 Temp SP
07 ICE CR 5D FRNT 0030 0630 1230 0000 40 03 30
Case Temp Alarm Temp Alarm Runoff
Setpoint Setpoint Time Delay Time Delay
-15 40 40 05

Display Indications

Place unit in program mode by pushing program button on right side of Hat
Section, refer to Figure #1.

Purpose Action Display ( ) Indicates a
Flashing Display

Select System # Press System Name/Number Key
Press Desired System Number (07)

Enter System Name Press ENTER 07 ( )

Press Desired Name Using * 07 (ICE CR SP 5D FRNT)
Keys: ICE (SP) CR (SP)
5D (SP) FRNT

Press ENTER 07 ICE CR SP 5D FRNT

NOTE: If it is not desired to change previously entered
name, simply press ENTER after the name is displayed
(flashing).

To continue.

Enter Defrost Press Defrost Initiate key Init. No.1 (_ _ _ _ _ )
Initiate Times Press desired first defrost Init. No.l (0030)
Initiate Time #1 Initiate time on military time:

0030
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*NOTE :

To enter numbers,

backup an error, use the backspace/ref Figure 11.

Initiate Time #2

Initiate Time #3

Initiate Time $4

Defrost Duration

Time

Refrigeration
Time Delay

Defrost Termination

Setpoint

Press
Press

Press

Initiate time

0630
Press
Press

Press

Initiate time

1230
Press
Press

Press

Press
Press
Press

Press
key

Press
Press
Press

Press

ENTER

Defrost Initiate key

desired 2nd defrost
in military time:

Enter

Defrost Initiate key

desired 3rd defrost
in military time:

ENTER

Defrost Initiate key
desired 4th defrost
Initiate time in military time:
0000 (0000 indicated no defrost)

Defrost Duration key

desired time:

ENTER

40

Refrigeration Time Delay

desired time:

ENTER

03

Defrost Termination key

desired temperature:

21

30

press the number key followed by the number.

Init. No. 1 0030
Init. No. 2{

Init. No. 2(0030)

Init. No. 2 0630
Init. No. 3 )

Init. No. 3(1230)

Init. No. 3 1230
Init. No. 4(_ _ _ _ _ )
Init. No. 4(0000)
Init. No. 4 0000

Def Dur (_ )

Def Dur (40)

Def Dur 40

Refrig TD (_ )

Refrig TD (03)
Refrig TD 03
Term Temp (_ _ )

Term Temp (03) NOTE: 0
indicates positive temp-
erature, - indicates
negative. Press (+/-)
key until desired sign
appears on display.

To



Press ENTER Term Temp 030

Case Temperature Press Case Temp Setpoint Case SP (_ _ )
Setpoint

Press desired temperature: Case SP (~15)

(+/=) 15

Presgs ENTER Case SP -15
Alarm Temperature Press Alarm Temp Setpoint Alarm SP (_ _ )
Setpoint

Press desired temperature: 40 Alarm SP (040)

Press ENTER Alarm SP 040
Alarm Time Delay Press Alarm Time Delay Alarm TD (_ _)
Press desired time: 40 Alarm TD (40)
Press ENTER Alarm TD 40
Runoff Time Delay Press Runoff Time Delay Runnoff TD (_ _)
Press desired time: 05 Runoff TD (05)
Press ENTER Runnoff TD 05

If a mistake or an incorrect entry is made, simply repeat the process and
replace the incorrect entry with a proper one. When the data base is complete
for a system, begin the process again for a new system with the first step
(System Name/Number, etc.). When the data base is completed and it is desired

to return to unit operation from the program mode, simply press the program

button again.

Programming Day/Date Times

The unit must be in the program mode to change the Day/Date/Time.

Purpose Action Display
Enter/Change

Day/Date/Time

Date Press Day/Date/Time Date (_ _ _ )
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Time

Daylight
Savings Time
Start

Daylight
Savings Time End

Press correct date/month/day
(December 12)

Press ENTER

Press correct time, military
time (hours/minutes)

11:15 A.M. = 1115

11:15 P.M. = 2315

Press ENTER

Press Day Light Savings
Time Start (Month/Day)
April 15 = 0415

Press ENTER

Press Day Light Savings End
Time (Month/Day)

October 30 = 1030

Presg ENTER

Date (1205)

Hour (_ _ _ )

Hour (1115)

DON (_ _ _ )
DON (0415)
DOF (_ _ _ )
DOF (1030)
DOF 1030

When complete, return the unit to the run mode by pressing the program switch.

NOTE: When unit is placed in “program" mode,

before unit can be returned to "run"

"program"™ and immediately return to "run" mode without at least
re-entering one function.

29
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TDC-64 LOCAL DISPLAYS

Display Type Display Description

Hrs. Min. Sec. 9:15 A.M. Plus 55 Seconds
Operating Mode 09 15 55
System Status 01 REF ON Sys.$#l Refrigeration on/

01 REF OF TD 08 " Refrigeration off on time delay -
8 minutes left

01l R REF ON " Refrigeration on override

01 S REF ON " System on system override

01 REF ON AP L Refrigeration on alarm pending

01 REF ON AL " Refrigeration on - system in high
temperature alarm

01 DON 25D " Defrost on 25 minutes remaining

01 DOF TD " Defrost off on runoff time delay

01 4 DOF 25D . Emergency defrost on 25 minutes
left '

System Temperature Chan. Function TempOF
01 CASE TEMP -30 System #1, Case Temp. minus 300F
05 CASE TEMP 030 System #5, Case Temp. plus 300F

(NOTE: 0 indicates plus, -
indicates minus)

Case Temperature 01 CASE sp =30 System #1, Case Temp. Setpoint
Setpoint minus 300F
05 CASE SP 030 System #5, Case Temp. Setpoint
plus 300F
Refrigeration Time 01 REFRIG T D 15 System #1, Refrigeration Time Delay
Delay - 15 minutes
Alarm Temperature 01 ALARM SP 060 System #1, Alarm Setpoint plus 600OF
Setpoint
Defrost Initiate 01 INIT NO 1 0001 System #1, Defrost Initiate #1 Time
1 minute after midnight
01 INIT NO 2 0600 Initiate #2, 6:00 A.M.
01 INIT NO 3 1200 Initiate #3, 12 noon
01 1INIT NO 4 0000 Initiate #4, no defrost
Defrost Duration 01 DEF DUR 60 System $#1, Defrost Duration, 60 min
Defrost Termination 01 TERM TEMP 60 System #1, Term Setpoint 60OF

Temperature Setpoint

Defrost Runoff 01 RUN OFF TD 15 System #1, Runoff Time Delay,
=15 minutes
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audible or extermal alarm will be tripped. NOTE: TDC-64 UNITS
MANUFACTURED BEFORE 10/01/86 —— If an alamm override is set after
an alarm occurs, the external alarm will stay tripped. To disable,
do an Alarm Override and then raise the alarm setpoint above case
temperature to clear the alarm and then restore to normal setting.
The Alarm Override will then function normally. Alarm Override both
disables a current alarm, as well as, prevents any additicnal alarms
fram occurring.

Once placed in override, a system will remain in override until

removed. To enable or disable an alarm, use the following procedure:

Purpose Action Display
Select # Press System Name/Nurber

Press desired system mmber 07 07

Press ENTER ) 07 ICE CR SP 5D FRNT
Alarm Override Press Alarm Override 07 Alarm Override
System Status Press Alarm Status 07 A REF ON A
07 A REF ON A
07 A REF CFF
07 A REF OFF

Reversing or cancelling an alarm override
Select System # Press System Name/Number key

Press desired system mmber 07 07

Press ENTER 07 ICE CR SP 5D FRNT
Cancel After Press Alarm Override 07-Alarm Override
Cverride
System Status Press System Status 07 REF ON
07 REFCFF
07 REF ON AP
07 REF ON AL

E. Alarm Indications

Alarm Indications in Display

Alamm indications are displayed when "systems status" key is
pressed for a particular channel. These indications are in far
right side of display.
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TDC SYSTEM OVERRIDE

Occasionally, overriding the system control is necessary.
There are two (2) types of Overrides on a TDC-64, a Software
Override (red keys) and a Hard Override (disconnecting control
output power). A description of each is listed below.
Refrigeration Override

This overrides the TDC-64 Temperature Control Function.
This will cause the refrigeration to be ON at all times.
Defrosts will not occur when system is in Refrigeration Override.
If a system is in defrost when placed in Refrigeration Override,
the system will remain in defrost until defrost terminates; then
system will override refrigeration "ON" .

This function is useful for overriding a system ON'for ser-
vice. It is not necessary to place the TDC-64 system in the
Program Mode in order to enable a Refrigeration Override. Once
placed in Override, a system will remain in Override until re-
moved from keyboard. To enable or disable a Refrigeration Over-

ride, use the following procedure:

Purpose Action Display (Indicating a
flashing display)
Select
System # Press System Name/# (07)
Press desired System #07 07 ICE CR SP 5D FRNT
Press ENTER
Refrigeration Press Refrigeration 07 Refrig. Override
Override Override
System Status Press System Status 07 R REF ON

Reversing or Cancelling Refrigeration Override
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System Status Press System Status 07 R REF ON

Reverse Press Refrigeration 07 Refrigeration
Refrigeration Override Override
Override
(cancel)
Press System Status 07 REF ON --or--
07 REF OFF

Refrigeration Override will stay in effect until either cancelled
or superceded by another Override function, such as System Over-
ride or Defrost Override.
System Override

This function overrides the TDC-64 Temperature Control, the
Defrost termination and Alarm Output functions. This will cause
refrigeration to be ON at all times, except during defrost.
Defrost will be time - initiated and time - terminated. Alarms
will be disabled on this specific channel. This function is
important for overriding a system when a malfunctioning temper-
ature sensor causes improper temperature and defrost termination
control. Once placed in Override, a system will remain in Over-
ride until removed. To enable or disable a System Override,
follow the following procedure:
Purpose Action Display

Select System# Press System Name/#

Press desired System #07 07

Press ENTER 07 ICE CR SP 5D FRNT
System Override Press System Override 07 System Override
System Status Press System Status 07 S REF ON

Reversing or Cancelling System Override
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System Status

Reverse (cancel)

Press
System Override

Press

Emergency Defrost

Press

System Status

System Override

System Status

07 S REF ON

07 - System Override

07 REF ON - or

07 REF OFF

This overrides the TDC-64 temperature control and causes an

immediate defrost.

It reverts to all normal TDC-64 program con-

ditions for defrost, such as defrost termination temperature,

defrost duration, run-off time delay, etc.

for servicing and checking out a refrigeration system.

It's primary usage is

To enable

or disable and emergency defrost, follow the following procedure:

Purpose Action
Select System # Press

Press
Press
Emergency
Defrost Press
System Status Press

Reversing or disabling
Select System ¥ Press
Press
Press

Cancel Emergency
Defrost

Press

System Status Press

Display

Select Name/#

desired system #07 07

ENTER 07
Emergency Defrost 07
System Status 07

and emergency defrost
System Name/#

desired system #07 07

ENTER

Emergency Defrost 07

System Status 07
07
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Alarm Override

This overrides the TDC-64 audible and remote alarm. When an
alarm is triggered by a TDC-64 control panel, the E/A to G
termin-
als on the TDC-64 input board are tripped low (no alarm equals
12 VDC alarm equals 0 VDC). When an Alarm Override for a system
is in effect and an alarm occurs, no audible or external alarm
will be tripped. NOTE: TDC-64 UNITS MANUFACTURED BEFORE
10/01/86 -~ If an Alarm Override is set after an alarm occurs,
the external alarm will stay tripped. To disable, do an Alarm
Override and then raise the alarm setpoint above case temper-
ature to clear the alarﬁ and then restore to normal setting.

The Alarm Override will then function normally. Alarm Override
both disables a current alarm, as well as, prevents any
additional alarms from occurring.

Once placed in Override, a system will remain in Override
until removed. To enable or disable an alarm, use the following

procedure:

Purpose Action Display
Select % Press System Name/#

Press desired system #07 07

Press ENTER 07 ICE CR SP 5D FRNT
Alarm Override Press Alarm Override 07 Alarm Override
System Status Press Alarm Status 07 A REF ON A

07 A REF ON A
07 A REF OFF
07 A REF OFF
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AL - That system is currently in high temperature alarm.

AP - Alarm pending mode - System temperature is currently above alarm
temperature setpoint but it has not been above for the duration
of the alarm time delay.

A - That system was, but is not currently in high temperature alarm.
Press "Enter" while "A" is in display to remove "A".

CA - Cold Alarm - That system is currently -300F (invalid temperature)
and has been for longer than the cold pending period of 15
minutes. NOTE: A shorted TP-1 sensor will read -300F.

CP - Cold Pending - That system is currently -300 but has not been for
the pending period of 15 minutes.

C - That system was, but is not currently in low temperature alarm.

"Enter” while "C" is in display to remove "C".

Hard Override

The override is a panic type of override and involves removing
electrically all ability for the unit to control refrigeration and defrost.
Refrigeration fails on, defrost off. NOTE: Use this only in extreme

emergencies (when all else fails). Contact your 1local serviceman

immediately, since the refrigeration system will fail to defrost. To

override, use the following directions:

L Locate the white plug on the lower left side of the TDC hat section.
Remove the plug from the side of the TDC-64 or remove fuse next to
white plug. This overrides on all refrigeration and off defrosts.

NOTE: Keyboard display will not reflect actual status in this case.
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To reverse this override, simply Plug in the white plug. All control
should be restored.

Check refirgeration system manually to verify that they are on. All
should be on. If not, suspect bad control relays, relay boards or
refrigeration system malfunctions, refer to the TDC-64 troubleshooting

guide for further assistance.
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PHASE PROTECTION

The E.I.L. TDC-64 refrigeration and defrost controller is equipped with a
feature which permits an input from a three phase, phase loss, and/or reversal
relay to be sensed. When a normally closed contact (12 VDC TO L/P terminals on
input board) in the relay opens on a phase loss, undervoltage or reversal, the
TDC-64 will immediately turn off all refrigeration and defrost circuits. When
the proper power conditions are restored, refrigeration and defrost circuits
will be turned on at 3 second intervals, refer to the following figure for

connection details. (Fig. 13.)

NOTE: If no phase protection is employed, install a jumper from L/P to

12VDC terminals on input board to disable phase protection.
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EXTERNAL ALARM

The E.I.L. TDC-64 refrigeration and defrost controller is equipped
with a feature which permits an external output when the system experiences
a system alarm. When an alarm is generated, the normal output of 12V DC
between E/A and G terminals on the input board falls to zero volts. The
relay contacts close in an alarm condition or power failure condition.
This output can be used to generate a local or remote alarm such as a bell
or light or activate an auto-dialer which can dial a predetermined series
of telephone numbers to indicate an alarm condition. Refe; to the’

following for hookup details. (Fig. 13.)

NOTE: 12VDC must be supplied to R/P terminal from the relay board

to enable the alarm relay.
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RA-1 REMOTE ALARM INSTALLATION DIAGRAM

NORMAL
TEST /—\
RESET
DIALER U
NORMAL '
oOFF
1 ON
] = OO LITTTTT]
x -
AL E<2 2 O O ALARM
CONTACT / 3 =% OO
CLOSURE \ 4 =irg ®)
O O SILENCE
QIO
OllO LTI TTTT]
{
L - O 1A
w20l | O
G~ OO FUSE
NOTES:

LTERMINALS 1 AND 2 ARE FROM XAL-2CEXTERNAL ALARM MOD.>, .
2 TERMINALS 3 AND 4 ARE DRY CONTACTS RATED AT 3 AMPS AT 120 V.

THESE CONTACTS MAY BE USED FOR ENERGIZING A TELE. DIALER, ALARM LIGHT, ETC.
A 3.INPUT POWER IS 110 VAC/60 HZ.

4.THIS DIAGRAM ILLUSTRATES CONNECTIONS FOR RA-1,
TERMINAL CDNNECTIONS FDR RA-2,RA-3,AND RA-4 ARE ON FOLLDWING PAGE.

39



RA-3

1O

ST xaL-2 5
310

ND xaL-2< IS
5 10O

3RD xaL-2{ | 5
coNTacT ~ 7 |O
CLOSURE N\ g [()
L—Q—LO
N--—ao
G--——-—BO

RA-2
18T XAL—2<; 8 8
2ND XAL—2<3 8 8
CoNTacT ~ S OO
CLOSURE \ ¢ [O][O
L-=—L0|O
N -=s EO O
c=—230||O
RA-4
1 1O|O
8 ST xaL-2 5 8
/310
8 2ND XaL-2¢ oIS
s OO
8 3RD XAL—E<6 ol
O 4TH xaL-2 ’ OO
O 8 {O]|O
conTAaCT 9 OO
CLOSURE \1g OO
O
S il
N=—=0)| O
G=—30[/O
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ADDENDUM I

TDC-64 Alarms and Terminal Descriptions

INDICATION

OFF HI Flagged

ON HI

OFF HI Pending
OFF LOW Flagged

ON LOW

OFF LOW Pending
]

OVR

41

CONDITION
Latched high temperature alarm,
currently.
In high temperature alarm.
High temperature alarm pending,

currently.

Latched low temperature alarm,
currently.

In low temperature alarm.

Low te rature alarm pending,
currently,

System in override.

no

no

no

alarm

alarm

alarm

alarm



9/27/84

TbC-64 ADDENDUM 11

Operation - Channels 33-64

Temperature sensors from Channels 33-64 may be used in four different
ways.

(A) A sensor may be assigned to one of the first 32 channels as
an alarm probe. (Alarm) When used in conjunction with other
channels, the alarm setpoint and time delay of the master
channel are used, and an alarm will occur when either master
or slave probe exceeds alarm temperature setpoint.

(B) A sensor may be assigned to one of the first 32 channels as a
Defrost Termination (Term) probe. When a slave sensor is assigned
as a defrost termination probe, the master sensor is disregardecd
during defrost - only slave sensor or sensors are scanned for term-
ination. When multiple slave sensors are assigned to a single
master channel for termination purposes, all salve sensors must
reach the termination setpoint before defrost actually terminates.
Fail safe defrost duration will terminate defrost if all cases
have not reached termination temperature when duration expires.

(C) A sensor may be assigned to one of the first 32 channels as a Case
Temperature control probe (CONT). When slave sensors are assigned
in this manner, the control temperature is the average of the master
and any assigned slave probes.

(D) A sensor may be assigned to itself as g seperate alarm probe, complete
with its own high temperature-alarm setpoint and alarm time delay.

Programming - Channels 33-64
1) Place TDC-64 in Program mode. Select a system number by pressing "System
Number/Name" key, then system number (33), then "ENTER".

2) A description of 13 characters may now be typed using the alphabet keys,
and then pressing "ENTER".

3) Press "ENTER" again to assign this probe to:
A) One of the first 32 master channels or,
B) Assign this probe to itself for use as a seperate alarm channel.
Press number of channel you wish to assign probe to (01, ENTER), The

probe is now assigned to a channel. We must now describe how the probe
is to be used - alarm, termination, case control, or all of the above.
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4)

5)

A) If probe is to be used as alarm probe,use +/- key to toggle
"Y" to display. Press "ENTER".

B) If probe is to be used as a termination probe, use +/- key
to toggle "Y" to display, then press "ENTER". If probe is
not used as termination or alarm proble, leave "N" in display
and press "ENTER",

C) If probe is to be used as a case control probe, use +/- key
to toggle "Y" to display (or leave "N" if not) and press "ENTER".

Programming of this slave channel is complete, use System Number/
Name key to advance to another system for assignment of next probe.

Run Mode and Interrogation

In run mode all temperatures, setpoints, and alarm status may be inter-
rogated. ;

1)

2)

Master Channels 1-32 can display their individual probe's temperature

as well as which sensors are assigned to it by repeatedly pressing
the System Temperature key.

Slave channels may be interrograted by selecting system number, pressing
"ENTER" (at which time the description is displayed) and then pressing
system Temperature key. Alarm status is displayed by pressing System
Status key. Repeated pressing of System Status key toggles to next
channel number.

Alarm Logs - interrograted by pressing letter "D" key. Press repeatedly to
step through alarm logs.

Alarm Types
PF - Power Loss or Failure
PL - Phase Loss
PR - Power Restore
P - Phase Restore
AL - High Temperature Alarm
A~ Latched High Temperature, was in alarm but is not presently.
AP - High Alarm Pending
CP - Cold Alarm Pending
CA - Cold Alarm
cA - Latched Cold Alarm, was in cold alarm but is not presently.
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Alarm Logs as They Appear in Display

Alarm Type Channel Month Day Time of Occurance
CA 34 09 28 14,42 (2:42PM)
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TDC-64 ADDRESSING

(A-16,B-16 Firmware Version, units shipped after 10/31/86)

The Alarm Override function now both disables an existing alarm,
as well as a future alarmm that may occur. This alarm is not time—
related and therefore must be keyed out of override.

The following TDC-64 program features can now be keyboard-
configured in the program mode using password " 1,3,5,7."

1. Unit # 1 or Unit # 2 addressing, where more than one TDC-64 is
installed in a location.

2. 32 or 64 channels

3. Pre-Defrost: Refrigeration shuts off 5 mimites before going
into any defrost.

4. AMuto-Defrost: With expansion module and an opto sensor, will
autamatically put a system into defrost when frost is detected
oan coils,

NOTES

1. The TDC-64 will default to Unit 1, 32 chamnel, no Pre-Defrost
or Auto-Defrost sequences enabled.

2. The TDC-64 unit should be configured properly when received
fram the factory. For instance, if a unit was supposed to be a
64 channel unit, it will be configured as such at EIL's
factory.

3. Clearing the TDC-64 memory by usmg the Clear Switch does NOT

clear the system configuration OR the Time and Date, There—
fore, TDC-64 units should always be "cleared" after install-
ation and before initial programming.,

Firmware Operation

1.

Place unit in Program Mode.

Press ADDRESS key. Display will show: "ENTER PASSWORD™
Enter password mmber: 1 3 5 7

Display will show:" UNIT NUMBER 1" ( with "1°® flashing). At
this time you can change the addressing to unit mmber 2 by

pressing the + / = key.
ves / no

45



5.

Press ENTER. Display will show :™ CHANNEL 32" ( with " 32 »
flashing). You may change unit fram 32 channels to 64 channels
by pressing the + / - key.

yves / no

Press ENTER. Display will show : " DEF DLY 5 MIN N "( with "N"
flashing). This sequence shuts refrigeration down 5 mimutes
before any defrost. It is a SPECIAL SHQUENCE and should always
be toggled to "N" position, unless specifically directed to be
changed by the EIL factory.( If desired, toggle fram "N" to
Y" ( for yes ) by using the +/ -  key.)

yves/ no

Press ENTER. Display will now show " AUTO DEFROST N "( with
"N" flashing ). This sequence allows the use of a frost sensor
to initiate defrost. It must be used in conjunction with a
frost semsor input module. This is also a SPECIAL SEQUENCE and
should also always be toggled to "N" position, unless
specifically directed to be changed by the EIL factory. ( If
desired, toggle fram "N" to "Y" ( for yes ) with the

+/ -  key.

yes / no

Press ENTER. Display will continue to show " AUTO DEFROST ".
The unit is now ready for additional programming. Press system
mmber / description to select a particular charmel or press
Program Switch to exit fram Program Mode,
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PROGRAMMING INSTRUCTIONS FOR TDC-64 DEFROST SKIP

A. The TDC-64 control unit has the ability to skip defrost
cycles under the following conditions:

1. The Dewpoint_temperature remains below its programmed

setpoint for the entire time, since its last programmed
Defrost Initiate time.

2. The programmed number of skips has not been exceeded.

B Hook= up of Dewpoint Sensor

1. The TDC-64 has the ability to accept an input from an
E.I.L. solid state dewpoint sensor ( part # DPS-1 ) and
dewpoint interface ( part # DPI-1 ). The sensor can originate
from the input on the EC-128 control unit, which will require
sharing a common DPI-1. It is then necessary to cut the
resistor on the TDC-64 temperature input board that
corresponds to the channel being used for defrost skips.

2. If a separate DPI-1 is being used for the input, it is
necessary to use a 120 V to 24 V stepdown transformer with a
center tap. The center tap must be connected to the common
terminal on the DPI-1 for proper operation. Connect the
terminals on the DPI-1 as follows:

24 VAC > Transformer

24 VAC > L

COM @ Center Tap

DP > TDC-64 Input Board R
W > TDC-64 Input Board W
HT > Red Leads / Sensor

HT > n n n

S > Green Leads / Sensor
S > n 1] n

Ci The channel being used for defrost skips then serves as
the " Dewpoint Channel "™ and the dewpoint setpoint for control
is programmed , using the following procedure.

Assume that Channel 32 is the dewpoint sensor input
channel.

A | Place the TDC-64 in the PROGRAM Mode.

23 Select Channel 32 by pressing SYSTEM NUMBER / NAME
key, pressing 32 , then the plus/minus key ( a plus
sign will appear just to the right of the 32 ) and
then ENTER. ,



S A description may now be entered by typing the
appropriate letters and pressing the ENTER key when
complete.

4, Press ENTER again. The TDC-64 display will show:

32 ASSIGN TO 32 ( with the 32 flashing.)

S Press 99 and then ENTER . The display will show:
32 ( plus ) DEW PT. Y/ N

6. Press Y and then ENTER . The display will show :

32 ( plus ) DEW S.P. 050

s Press the numbers corresponding to the dewpoint
setpoint desired and the plus / minus key for a
positive or negative value. EX :

045 for 45 degrees dewpoint.

Then press ENTER.

Channel 32 has now been programmed as the Dewpoint
Control Channel for the TDC-64. A setpoint has been
programmed and if the store dewpoint remains below that
setpoint consistently since the last defrost period,
individual control channels may be able to skip one or
more defrost cycles.

D. The number of defrost skips allowed is programmed for
each individual control channel as follows, while in the
PROGRAM Mode.

Assume that we would like Channel 1 to be allowed to skip
as many as two defrost periods, provided the store
dewpoint has remained consistently below the dewpoint
setpoint since the last defrost period.

Select Channel # 1 by pressing the SYSTEM NUMBER/
NAME key , pressing 01 , and then ENTER.

A A description may now be entered by pressing the
appropriate letters, or press ENTER to retain a
previously typed description.

3 Press the key two beneath the ALARM LOG key ( with
the "T") . The display will now show :

01 DEF SKPS. 00

4, Press 02 and then ENTER .

We have just programmed Channel 1 to be allowed to skip
as many as two , but not more than two , defrost periods
if the store dewpoint remains consistently below the
setpoint programmed on Channel 32.
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A,

FIELD MAINTENANCE PROCEDURES

TDC-64

Voltage Check

ll

2.

Override Check

Lo

Remove black plastic cover from convertor near top center of

TDC hat section. Check voltage at the plug to 1/0 board (see
attached photo).

Green - Ground

Reading

as found
Black - 4.75-5.25VDC : VDC
Purple - 4.75-5.25VDC __VDC
Red - 11.5-12.5VDC __VDC
Blue - 33-37VDC VDC
Yellow - (-4.75)-(-5.25)VDC vDC
White - 4.75-5,25VDC vDC
Orange - 6.4-8.4VDC ___VDC

Check voltage 1level of relay power line at two-terminal

terminal strip on far right relay board. Normal voltage is
approximately 15 V.

LEVEL

Locate any system that refrigeration is OFF - i.e. energized
red L.E.D. Initiate refrigeration override on that channel
as follows:

Press system number key, then correct system number,
then ENTER, then refrigeration override key. Display will
indicate correct system number, and refrigeration override.
Check for the L.E.D. to de-energize and check system status
for refrigeration override indication.

L.E.D. De-energize

System Status Display
Indicates Override
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2. Locate system that is not in defrost. Initiate emergency
defrost on this System and check for green and red L.E.D.'s
to energize (indicating Refrigeration OFF and Defrost On).

Check system status for a defrost override on the system
being tested.

L.E.D. De-energized

System Status Display
Indicates Override

3. Any system put into override status must be removed the same
way.

Ex: To put into refrigeration override:
Push System No./Name Key (system number you wish to
override). Enter refrigeration override.

Display shows: System #01 + Refrig. Override

To remove from override:

Press System No./Name Key (system number Yyou wish to
remove from override). Enter refrigeration override.

Display shows: System #01 - Refrig. Override

The same procedure is used to override any function on the
TDC-64 control - ji.e. emergency defrost.

This procedure is also in your TDC-64 installation ang
operation manual.

Sensor Check

Take voltage readings at 5 different probe inputs at R & W
terminals on the input board. Compare the temperature from the
temperature conversion chart or by using the following formula (V
meas. - 2.554) x 180. Compare this with the temperature at the
display which corresponds to the probe.

Sensor # Measured At_Display
- e
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D. Output Check-Relay Board Status

1.

Refrigeration

relays are normally closed. That is, relay
contacts are closed when refrigeration is on and when unit is
depowered. (The red L.E.D. is off when refrigeration is on).

;

‘ 2. Defrost relays are normally open. Relay contacts close when
that system is in defrost. (L.E.D. is on when system is in
defrost).

E. Alarm Check
On input board - take a voltage reading between terminals E/A and
Ground. With no alarm this reading should be at least 5 V.
Voltage Level with No Alarm o
Locate high temperature system (i.e. meat prep) to put into
alarm, by reprogramming unit to generate an alarm as follows:
1. Put into PROGRAM MODE.
2. Set Alarm Time Delay for 2 minutes (this must be done first).
3. Set Alarm_ Temperature well below operating temperature. For
example: meat prep - current system +50 F, set alarm well
below 50 .
4. Remove from Program Mode.
5. Check System Status for this system - display should indicate
"AP" (Alarm \Pending).
AP

! :

) 6. After 2 minutes, 1listen for beeping and check system status
again for "AL" (Alarm).

!

* AL

BEEP

7. Take voltage reading at E/A and Ground for 0 volt ovtput.
LEVEL _

8. Place unit in Program Mode and set alarm setpoints back to

their original settings.
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9. Remove power from unit and once again check E/A and Ground
for 0 volt output.

LEVEL .
10. Leave unit unplugged for 5 minutes (all compressers will be

on) so that any alarm time delays located remotely can time
out.

11. With unit unplugged, take a voltage reading at connector to
I1/0 Board for battery voltage (see photo). The Green wire is
Ground and the Black wire is the battery positive lead, which

System Status Check

Power up wunit (most compressers will shut down). Compressers
that are controlled by liquid line solenoid will shut down after

out point. Compressers will cycle on 1line one at a time
(approximately 8 minutes). When all compressers are back on
line, review System Status to verify that all are operating

properly in conjunction with proper compresser systems at relay
board. For example:

System System
no./name 01 Enter Status
key key

Continue pressing System Status key to advance through al1l
channels.

Operate Channel #
Properly_ Faulty___

Problem

Alarm Log Check

l. Press Alarm Log Key and the following should appear:

"PR" POWER RESTORED DATE TIME PRESS ALARM LOG
KEY

"PF" POWER FAILURE DATE TIME PRESS ALARM LOG
KEY

"AL" HIGH TEMP ALARM DATE TIME PRESS ENTER KEY

By continually pressing the Alarm Log Key additional alarms
in the alarm log will continue appearing, but the first 3
alarms should correspond with the testing procedures you have
just performed.
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2. Additional alarms that may appear in the alarm log or system
status:

DH Digital Alarm High

DL Digital Alarm Low
CA Cold Alarm

Cc Previous Cold Alarm
PL Phase Loss
P Phase Restore
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TDC 64 PROGRAM SHFET
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PROCRAM

System

Defrost Initaiate

Time

Military

HH:MM

Number |

Name

1

5 i

Time
I

3

] 4

Nefrost | Refriq.

NDuration
Time

Time
NDelay

r
]

Term
Temp.
5Py

Case
Temp.
5.P,

I Alarm

Temp.
5P

Alarm

' Time

Delay

" Runoff

Time
Delay
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TDC-64 QUICK KEYBOARD GUIDE

TO_INTERROGATE :

(H)
SYSTEM
1. Select desired channel by pressing J‘::'%L
() (A)
2. Press numbers of desired channel n l
SUNDAY
3. Press ENTEH ( The TDC-64 is now "locked" on the appropriate
channel)
(w)
4. Press key of desired function - for example ;3:::
SETPOIP-JT
TO _OVER-RIDE:
- (H)
SYSTEM
1. Select desired channel by pressing —"—:"7:::—?—
(v) (a)
2. Press numbers of desired channel 1] 1
SUNDAY
3. Press ENT[B
: ; (#)
. EMER.
4. Press appropriate over-ride key - for example DEFROST

TO PROGRAM:

1. Press push-button switch on side of hat section. Display will
indicate PROGRAM.

(H)
SYSTEM
2. Select desired channel by pressing _":::ER

) (A)
3. Press numbers of desired channel 0 ]

SUND AY



