w EMBEDDED SYSTEM SOLUTIONS

4.0 Kilowatt Regulated Load
Controller for Refrigeration
System Performance Testing

SP-CNTRLR-LOAD

FEATURES

Control Range:
250 - 4089 Watts
To enable low end (sub 1000 Watt)
operation requires a 120 VAC Neutral

Load Regulation: (into 10 ohm load)
+ 1.5 Watts @ 120 VAC Input Power
+ 3.0 Watts @ 240 VAC Input Power

Display:
- 16 Characters x 2 Line LCD Display for
watts applied and status display.
Optional LED temperature
display/switch for the safety interlock
system (Type “T” thermocouple Input).

User Interface:
12 key Wattage Entry Keypad
Emergency Stop Pushbutton for Logic
Control Unit reset.
RS232C via standard DE-9 connection
with Multi-Drop Network capability.
Baud Rates: 1200, 2400, 9600,
and 19.2K.
Format: 8 Data Bits, No Parity,
and 1 Stop Bit.
RS232 Com Modes:
Auto Feedback
Command Mode
MCOM (ModCom compatible)

All RS232 Modes utilize ASCII control
and feedback strings.

Alarm Indications:
Message display, Audible Alarm, and
Indicator Light for lost or unstable load
conditions.

Power Requirements:
208 - 240 VAC, 30 Amps, Single Phase,
with Ground, and optional 120 VAC
Neutral connection (see note above).

Packaging:
Logic Control Unit Dimensions:
9.44"x6.29"x3.54"
HV Drive Unit Dimensions:
12"x10"x8"

APPLICATIONS

Process Heat Load Simulation
Radiant Heater Element Power Control

1 WARNING ! Not Intended for use with
inductive devices such as motors. This is not
usable as a motor speed control. Load
connections should be restricted to resistive
heating elements having a nominal resistance
of 10 ohms (+ 4 ohms).

PRODUCT DESCRIPTION

The SP-CNTRLR-LOAD package consists of a
Logic Control Unit, 25 foot Interface Cable, and an
HV Driver Unit. It is primarily intended for
refrigeration system radiant heat load testing and
process simulation. And is based on a closed-loop
power feedback system that is both self-
regulating, and designed for unattended operation.
Optional built-in safety interlocks monitor external
heat load temperature via a user supplied
thermocouple connection. And in the event of
cooling loss, power output feeding the load heater
elements will be automatically terminated (circuit is
self resetting).

The system comes pre-calibrated and ready to
use. Any load point within the specified range is
easily input through a standard numeric entry
keypad. The Optional “Over Temperature” Safety
Interlock system is preset to +25 &C, although it
can be easily changed to any temperature desired
through the use of an Up or Down Arrow key on
the Temperature Display / Switch (Range: +200 to
-200 &C).

Besides the manual entry of wattage set points, 3
different RS232 communications protocols are
provided for computer monitoring and control.

ORDERING INFORMATION

PART NUMBER DESCRIPTION
SP-CNTRLR-LOAD Base Model
wo/Options
SP-CNTRLR-LOAD- Base Model
XXXX Plus Options

XXXX = Factory supplied designation
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SP-CNTRLR-LOAD

ABSOLUTE MAXIMUM RATINGS (Notes 1,3)

Supply Voltage (phase to phase) 250 VAC Storage Temperature -40 °C to +150 °C
Supply Voltage (phase to neutral) 125 VAC

Load Output Current (Note 6) 32 Amps OPERATING RATINGS (Note 2)

Voltage at RS232 Inputs +30 VDC Temperature Range 0°Cto +70 °C
RS232 Load Current 8.0 ma Supply Voltage 208 to 240 VAC (and Neutral)
ESD Susceptibility (Note 4) 3.0kv Supply Current (Note 7) 30 Amps
ESD Machine Model (Note 5) 350V Supply Frequency 50/60 Hz

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the
specifications is not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

Note 1: Limits of Absolute Maximum Ratings indicate below which damage to the device must not occur.

Note 2: Operating Ratings indicate conditions for which the device is functional, but do not guarantee specific performance limits.
Note 3: All voltages are measured with respect to GND, unless otherwise specified.

Note 4: Human Body Model, 100 pf discharged through a 1.5 KW resistor.

Note 5: Machine Model ESD test is covered by specification EIAJ IC-121-1981. A 200 pf capacitor is charged to the specific voltage,
then discharged directly into the device with no external series resistor (resistance of discharge path must be under 50W).

Note 6: Internal circuit breaker rating.

Note 7: Dependant on load output requirements. Heating element resistance and wattage requirements will ultimately determine the
required amperage from the supply side (i.e.; 4000 Watts into a 10 ohm load would require 20 Amps at 200 V).

Power Connections:

®

®

®
® : 208-240 VAC He'-a‘::f(s)
® |O
® 208-240 VAC

NEUTRAL (OPTIONAL)
o——— GROUND
e
— ®
—] oad Power Output
— Receptical
— e— NEMA L6-30R
= ® —
- § GND (Mating Plug L6-30P)
e W) -
$ %
] "o & % %
( % &%) &
Note: 10 AWG Minimum Wire Size Recommended
- WARNING !l There are both High It is also strongly recommended that a GFCI (Ground Fault

Voltages and High Currents present within the

HV Drive Unit's enclosure. Only a qualified

electrician should be allowed to open it and/or
work with any of the internal components (and only after
disconnecting the main power source feeding it).

Circuit Interrupter) protected power source be utilized for the
main supply to the HV Drive Unit, in order to provide maximum
protection for operating personnel. Mytek Controls shall not be
held liable if these warnings are ignored and/or an accident
occurs due to their disregard.
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Schematics:
LOGIC CONTROL UNIT (P/N: SP-LCU-01)

MYTEK CONTROLS
BACKLIT 16x2 LCD
P/N JT-MOD-01

SONALERT ‘

AUDIBLE J AD ‘
ALARM
5VDC
MYTEK CONTROLS ovoe,
HL-CONTROL-MODULE
P/N HL-MOD-01 %

@ RLY HV-SELECT "L 5
— MIcrROCHIP REMOTE
POWERED DIN JACK
CONTROLLER ‘
DIA

RESET ‘

RS-232 RS-232
MAIN THRU
(DE-9F) (DE-9M)

12 KEY PAD

HV DRIVE UNIT (P/N: SP-HVDU-XXXX)

POWER INPUT
| 120 VAC 208-240 208-240|
GND NEUT VAC VAC
(PE) (optional connection) ) )
J o
3 o DISCON
i = SWITCH
VOLTAGE CONNECTION VIEW
32 AMP CKT SELECT RELAY K1
BREAKER RELAY
S, BLK (87a) B0
2 AMP BLK (87) 1
+12
REMOTE CKT BRKR @ @ @
5 DIN JACK i ‘?SLSL; '?8%'?
& (FRONT VIEW) LOAD
g POWER
YEL CRYDOM CURRENT XFMR

MODULE (2 TURNS) BLK
BRN |

|
BLU i /O') (78]
OPTIONAL oRG | 7/
12VDC POWER e, -

o B OUTPUT
;’x (NEMA L6-30R)
e Py — %‘

ORG N
INDICATOR

RED ddudd3= NoRMINAL 1 AND 5
‘ Ik EEEEEES MAY BE REVERSED
- TO MATCH PHASE
s+ 0 |oewsoaa POLARITY.
OMRON
Fl’é\\//vDECR WATT TEMP SWITCH/
DISPLAY
SUPPLY XDCR
= REBeoo AN
2|0
BLK l 208-240 VAC J. | OVER —:
. . TEMP -
i
BLK 208-240 VAC TC N e
|
JACK ’ o

HV Drive Unit Shown with Optional “Over Temperature” Safety Interlock System
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SP-CNTRLR-LOAD

Custom Remote Interconnect Cable Fabrication:

5 pin, modular in-line plug, 180 deg
CUI P/N SD-50
(commonly known as: Standard 5 pin DIN Connector)

7 4—'A—-i
: ] | ‘%@ 3 HMM[[HHH]
74 ¢—-A—1 n

i—-A—'P N

I [ 1
L A—p N

CONNECTOR

——
SIDE VIEW 10

!

CONNECTOR

10 SIDE VIEW

|

- XXX -
3 1
O O
3238
(@]
CONNECTOR
VIEW A - A
TERMINAL WIRE
NUMBER COLOR FUNCTION
1 BRN ANALOG OUT
2 RED ANALOG IN
3 ORG 112 VDC
4 YEL SIG GND
5 BLK VSELECT
CASE SHIELD PWR GND

WIRES ARE SOLDERED TO CONNECTOR TERMINAL PINS
WITH 60/40 ROSIN CORE ELECTRONIC GRADE SOLDER
(WIRE COLORS SHOWN ARE ARBITRARY. BASED ON M1201-25 CABLE)

I CAUTION Mt

Do not use a pre-fabricated cable that was
designed for MIDI interface purposes only.
The shield connection may be incorrect and not
all of the required signal lines are present.

Note: The unit as purchased from Mytek Controls comes with a 25 foot cable with molded ends (P/N M1201-25).
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SP-CNTRLR-LOAD

Typical Application:

Refrigerant Return\T ¢
TEST .
/Refngerant Feed

LOAD
Return T.C. 4 |
\ pﬁf_. Wﬂ
( ﬂJp_ \a s !Lﬁ,/lnsulator Plate
LOGIC CONTROL HV DRIVE ‘ - _—Cryo-Coil
UNIT UNIT
Lo o | —Heat Shield
yiﬁﬁﬁi; " P H .
2 /Insulatlon
S .
?@©
4
§ J
i o (¢ Bucket
- Radiant
— Heater
T A——F
Load Power Cord ‘p—fr 1\
Mating Plug NEMA L6-30P Insulated ‘ ‘ Electrical
Feedthru Cover
Application Shows HV Drive Unit with “Over Temperature” Option Installed
Thermocouple Type and Connection Information:
* $ $$ + ., $ $( +
- / o .1 o 1 - / (
201 2031 0- . L 4 51
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SP-CNTRLR-LOAD

HEATING ELEMENTS: Resistance vs. Watt Potential Charts
(MAXIMUM LOAD CONTROLLER OUTPUT CAPABILITY = 4089 WATTS, NOMINAL RESISTANCE = 10 OHMS %4 ohms)
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SP-CNTRLR-LOAD

HEAT LOAD CONTROLLER OPERATION: Key Pad Entry Mode

SET POINT ENTRY DISPLAY
Figure1

After powering up the Load Controller, a brief
Firmware Revision Level message will appear on
the Logic Control Unit's LCD. And very soon after
you should see the display as shown in Figure 1
appear. This is the Set Point Entry mode, where
you are allowed to enter a new load set point.

Use the key pad to enter up to a 4 digit number to
be used as the new set point (maximum setting is
4089 watts). If you make any errors, press the “*”
(DELETE) key on the lower left corner of the
keypad to delete one digit per key press. When
the new load point is correct, simply press the “#"
(ENTER) key to enter it into the controller.

4 )

O O
[e[ale)
456
@)(®) 9
DELETE \@ @ @J ENTER
QO @)

N /

Logic Control Unit Key Pad
Figure 2

When in Set Point Entry mode the display will
alternately flash “ENTER#” or “OFF” (if at no
load), or “*=BACK” (if load is active).

The enter key actually serves double-duty, it not
only enters a new set point for the controller to
act on, but it will also re-establish set point entry
mode if a change of set point is desired.

Unless you are in Set Point Entry mode, key
pad data entry will be disabled.

FIRMWARE Version 2.1

After entering a new set point, the “LOAD="
number will begin to rise. The rate of rise will
initially be at a very brisk pace, only slowing as it
approaches the set point (the rate of rise is
dependent on the voltage mode in use and the
impedance of the load heaters). Once the set point
has been achieved, there should only be seen a
small variance of approximately + 3 watts on
average. This will be directly dependant on the
heater element's resistance, and also which
voltage mode is in use. The amount of deviation
from set point will also increase proportionally for
lower resistance heater elements, and/or
increased voltage operation.

See: CONFIGURATION MENUS: Changing Parameters

In reality the wattage deviations occur so
quickly, and are centered at the set point, that
the mass of the heater element will effectively
dampen out the variation in terms of actual
radiant heat load seen by the refrigeration
system evaporator (cryocoil).

LOAD ACTIVE DISPLAY
Figure 3

In the upper right side of the display, will be seen
an elapsed time counter which increments in
hours and minutes since the last load point was
entered (each time a new set point is entered this
display will reset to all zeros).

Any time you wish to change the set point, press
the # (ENTER) key to return to the arrow (=)
prompt, and then punch in a new number, followed
by the # (ENTER) key.

Pressing the # (ENTER) key twice without entering
a number will instantly shutdown the load
controller, returning the output to zero (the elapsed
time display will be frozen at zero, and the SET:
number area will display the message: - OFF-
signifying that the Load Controller's load power
output has been terminated).
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SP-CNTRLR-LOAD

HEAT LOAD CONTROLLER OPERATION: Key Pad Entry Mode (cont.)

You are always presented with the opportunity
of exiting the enter mode, by pressing the *
(Delete) key. However, this will only work if you
have not already begun entering a new number.
In this case; it will act as an actual delete key
until all entered numbers have been erased,
and then cause an exit from Set Point Entry
mode if pressed one more time.

VOLTAGE CHANGE DISPLAY
Figure4

If a new set point is entered that equals the KW —
Voltage switching point, the following message will
flash across the LCD display: “STANDBY...
VOLTAGE... CHANGE". This indicates that the
operating voltage for the load controller is being
changed. What this really means is that the load
controller HV voltage select relay is either “turning
ON” (voltage increase) or “turning OFF" (voltage
decrease). The point at which this occurs, is
determined by the Logic Control Unit's
configuration set-up parameters.

See: CONFIGURATION MENUS: Changing Parameters

In order to prevent arcing of the HV voltage select
relay contacts, all changes in the relay state are
conducted with the load power output set to zero.
To insure that this is the case, a pause of
approximately one second both prior to, and after
a change in relay state is conducted during this
zero output time period. The entire change over
process is handled automatically by the Logic
Control Unit, and does not require any user
intervention.

For example; If the voltage change is occurring in
an upwards direction, we would be increasing from
120 VAC input power to 200+ VAC input power
(actual maximum voltage level is determined by
the main utility power being provided to the load
controller). Input power refers to the power being
supplied to the Crydom proportional voltage
control module residing within the HV Drive Unit.
Actual power output is still under the direction and
control of the Logic Control Unit, no matter what
the state of the input power.

The voltage change display and process will occur
any time a new set point entry is determined to be
outside the present input power requirements, as
dictated by the voltage change configuration set-
up parameter.

IMPORTANT: For the Voltage Change feature
to work, it does require a 120 VAC Neutral
power input connection. If this connection is not
provided, then the voltage change parameter
should be set to 0.1 kW.

OPEN CIRCUIT WARNING
Figure 5

If after applying power to the load, the heater is
lost (open circuit), an audible alarm will sound, and
a warning display (Figure 5) will appear.

If the heater connection is re-established, the
warning will be terminated, the elapsed time
indication will be reset, and the load will ramp back
up to the set point. Alternatively, pressing the #
(ENTER) key twice will also terminate the alarm,
and shutdown the load controller. This display and
warning may also appear if the controller is having
extreme difficulty maintaining a stable load (likely
to occur at load settings under 250 watts).

If the HV Drive Unit includes the “Over
Temperature” Option, an open circuit condition
can also result from the Refrigerant Return
temperature exceeding the set point of the built-
in Omron temperature switch, which would
result in the safety interlock relay opening.

When the temperature cools down below the
temperature set point, the interlock relay will
reset, thereby allowing power to once again flow
to the load heating elements. If you feel that the
temperature set point is inappropriate for your
particular application, it can be increased or
decreased by using the Up or Down Arrow keys
on the Omron’s front panel controls (be careful
that you do not set it so high that the safety
interlock no longer functions).

If your load controller was ordered without over
temperature protection, then a similar open
circuit problem can result from a user provided
temperature protection circuit disconnect.
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CONFIGURATION MENUS: Changing Parameters

The Configuration Menu can be entered by
pressing both the “1” key and the “3” key on the
Logic Control Unit's key pad (you also have to be
in Set Point Entry mode, and under zero load for
this to work).

el

PRESS

'

PRESS

DISISI®
©) @) v,
@)@ (@) |«

@ O
N /

Pressand hold “1" and “ 3" keys
To enter Configuration Menu
Figure 6

CONFIGURATION MENU #1
Figure7

When first entering the Configuration Menu, you
will be presented with the RS232 Communication
options. To navigate this menu will require the use
of the 2, 4, 6, and 8 keys on the key pad which
mimic arrow keys as defined in Figure 6.

Left ( ) or Right ( ) keys will move from one
parameter to the next, as shown by a flashing
cursor.

Up ( ) or Down ( ) keys allow you to increment
or decrement the selection that the flashing cursor
is sitting over. Holding down either key for more
than a couple of seconds will activate an auto-
repeat function, which can be especially useful in
setting the Device ID number.

FIRMWARE Version 2.1

For a detailed explanation of the individual
RS232 parameters, see the section on RS232
Communication Modes.

When you have completed any changes you wish
to make to the RS232 parameters, or would simply
like to move on to the next menu, press the *
(ENTER) key.

CONFIGURATION MENU #2
Figure 8

The 2™ Configuration Menu is for setting the Kw —
Voltage Change setting for the HV Voltage Select
Relay. In this menu there is only one parameter,
so the Left ( ) or Right ( ) keys on the key pad
are not enabled or required.

To set the KW voltage change point: Pressing the
Up ( ) or bown ( ) keys, will increment or
decrement through all the possible KW settings.
Pressing the # (ENTER) key at any time, will exit
the Configuration Menu, and save all parameter
changes in nonvolatile memory.

The voltage change feature, allows for
increased stability at lower load settings. It is
therefore desirable to stay at 120 VAC input
power for as long as possible, assuming that
this is within the 120 VAC operational
characteristics of the heating element(s). Set
the voltage switching point parameter in the
configuration set-up menu close to the
maximum 120 VAC wattage capability of your
heating elements. To determine what this really
is; the voltage change parameter can initially be
set high (2.1 kW), and then enter a set point of
2000 watts. The point at which the load= watts
stops rising, is the maximum capability for 120
VAC. Set the voltage change parameter at least
100 watts (0.1 kW) below this amount.

Also see section titled: HEATING ELEMENTS:
Resistance vs. Watt Potential Charts to get a
better idea of what you can expect from a given
load heater element based on it's resistance
value.
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RS232 Communication Modes

There are three different communications modes
available (AUTO, CMND, MCOM).

AUTO mode is a stand-alone protocol. A data
packet of status information is constantly sent out
at a rate of 1 packet per second. Data Format:
SETPOINT ,WATTS, TIME<CR>. Auto mode only
supports one external command, that being the
NEW SETPNT command (see: TABLE 1).

CMND and MCOM modes are a network
orientated protocol, designed for multi-drop
applications. Multiple controllers can be daisy-
chained on a common serial RS232 connection,
with unique Device ID numbers assigned to
differentiate each individual board on the network.
Information is only sent out when requested.

CMND (Command) MODE

Commands are in the form of simple ASCII
character strings. All commands are terminated or
flagged for execution by the Carriage Return [CR]
character (ASCIl #13). This character will also
reset any internal counters associated with parsing
the command string, so it could be used as a
prefix to insure a clear buffer exists. Status
commands are 1 character in length (2 if you
count the [CR] ). Control commands consist of 1
character followed by up to a 4 digit ASCII
encoded numeric entry (minimum value = 1 digit).

Before any command can be acted on, the
controller board of interest first needs to be called
to attention. This is done by sending the following
sequence of ASCIl characters: A [DEV#][CR]
The letter “A” is the Attention command, [DEV#] =
up to a 3 digit ASCII numeric string that matches
the board device number assignment, and [CR] =
Carriage Return. If the [DEV#] is eliminated from
the command string, then a response will be
issued from whichever board is presently at
attention (DEVXXX). This same response is
issued when first calling a controller to attention.
Whenever a new [DEV#] is issued by the Attention
command, the previous controller board that was
at attention automatically goes into a standby
condition.

Status responses also have a Line Feed [LF]
character (ASCIl #10) appended to the end. This
prevents overwriting previous responses when
viewed on a Terminal, or a PC running a Terminal

FIRMWARE Version 2.1

application. All responses are in a digitized ASCII
numeric format.

TABLE 1: “CMND” MODE COMMANDS

FUNCTION | COMMAND DESCRIPTION

Initiates COM Link
with controller
having matching
Device ID setting
Value = 0 to 255.

If no value given,
then the presently
active controller will
send response.
Returns: DEVvalue

ATTENTION A value

Updates set point
to new value.
Value = 0 to 4089

NEW

SETPNT N value

Returns 4 digit
present set point
value.

XXXX

STATUS
SETPNT

Returns 4 digit
present watts value
or “EEEE” for Open
Circuit Load.

XXXX

STATUS
WATTS

Returns 8 digit
T elapsed time value.
XXXX:XX

STATUS
TIME

Returned after

2
ERROR : invalid command.

Note: All command strings must be in upper case ASCII, and
followed by a [CR] (decimal 13/Hex OD).

All responses from the Logic Control Unit will be appended with
a [CR,LF] (decimal 13/Hex 0D, decimal 10/Hex 0A). Except for
the ERROR character which will only have a [CR] appended.

MCOM (ModCom) MODE

This communications mode is loosely modeled
after a protocol developed by Weeder
Technologies for their Stackable DAQ Modules.
Due to hardware differences we cannot claim
100% compatibility with this protocol, but have
achieved a reasonable facsimile.

In the MCOM protocol all commands and
responses will start with the Device ID number, or
what is called the Header in ModCom terminology.

Copyright © 2005-2006 Mytek Controls
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RS232 Communication Modes: MCOM
MODE (cont.)

This is then followed by a digitized ASCII encoded

numeric value (where applicable), and terminated
with a [CR] (ASCII #13).

TABLE 2: “MCOM” MODE COMMANDS

FUNCTION | COMMAND DESCRIPTION

Updates set point
to new value.
Value = 0 to 4089.
Returns 4 digit
version of value
sent.

NEW

SETPNT N value

Virtual Key Pad
command, mimics
action of physical
Key Pad.

Value = 0-9,*#
Returns 4 digit key
buffer value.

KEY

INPUT K value

Emergency Off
command.
Returns 4 digit
zeroed set point
value.

EMO E

Returns single digit
binary value of HV
R Select Relay.

0 = Relay OFF

1 = Relay ON

STATUS
HV RLY

Returns 4 digit
present set point
value.

XXXX

STATUS
SETPNT

Returns 4 digit
present watts value
or “EEEE” for Open
Circuit Load.

XXXX

STATUS
WATTS

Returns 8 digit
T elapsed time value.
XX XX:XX

STATUS
TIME

Returned after

2
ERROR : invalid command.

Note: All command strings must in upper case ASCII, start
with the Device ID (Header) character, and followed by a [CR]
(decimal 13/Hex 0OD).

All response strings also start with Device ID (Header), and end
with [CR].

The Device ID (Header) is to be represented by a
single ASCII character (i.e.; 65 = “A”). Range = 65
to 122 (“A” to “Z", six symbols, “a” to “z").

IMPORTANT: For MCOM to be used with the
Weeder Technology ModCom™ application,
and/or in combination with their Stackable DAQ
Modules, the Baud Rate most be set to 9600,
and the Device ID number must be set within
the range: 65 to 122.

The MCOM mode has no passive commands.
Meaning that there will be a response to any, and
all commands sent to the Logic Control Unit. In
some cases these responses will be an echo of
what is sent, and in others it will be the requested
information.

For changing the wattage set point value, there
are 2 methods provided. The first, and most
efficient being, the NEW SETPNT command.
Which allows direct entry of up to a 4 digit number
representing the new set point desired. The
second method KEY INPUT actually mimics the
action of a key pad, allowing the entry 1 digit at a
time, just as if it were being entered from a real
key pad. Both the * (DELETE) and # (ENTER)
keys are supported within this method.

The KEY INPUT commands will also be
reflected on the Logic Control Unit's LCD just as
if a real key were being pressed on the physical
key pad. This will also be accompanied by an
audible key click sound for each entry made.

For an extremely quick way to shutdown the load
controller output, an “Emergency OFF’ command
has been provided. It is the preferred way to Kkill
the load power, since it also resets the key pad
buffer, and clears all internal indexes.

Finally, due to hardware differences in the RS232
interface, the Mytek Controls “Logic Control Units”
should always be the last devices on the serial
daisy chain if they are to be used in combination
with any of the Weeder Stackable DAQ Modules.
The reason for this, relates to the inability of the
Logic Control Units to hear anything other then the
host.
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RS232 Hardware Specifications: Logic Control Unit

BAUDRATES: 1200 Bits-Per-Second
2400
9600
19.2K
DISTANCE: 100 FEET WITH TWISTED PAIR CABLE
SERIAL DATA
BYTE FORMAT: 1 START BIT, 8 DATA BITS, 1 STOP BIT, NO PARITY
DE9 FEMALE RS232 DES FEMALE
MAIN PORT PINOUT: 2=TXD (FRONT VIEW)
3 = RXD
5 = SIGNAL COMMON ®Oo0
1,4,6 CONNECTED ®O® @6
7 & 8 CONNECTED
DE9 MALE RS232 DE9 MALE
THRU PORT PINOUT: 2 = RXD (FRONT VIEW)
3=TXD OXOXONOXO)
5 = SIGNAL COMMON ®0® 6

DAISY-CHAIN CONNECTION

COMPUTER
RS232

CONNECTION

Note: Use a standard male-female 9pin straight through cable to connect to PC’s com port. The same style cable can be used to
interconnect 2 or more Logic Control Units together, in order to form a daisy-chain to use in multi-drop applications.

Make sure all units are configured as either CMND or MCOM, and with different Device ID’s, if you wish to use in a multi-drop fashion.
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ModCom™ Control Application Software Support

Starting with Firmware Version 2.1, the Logic
Control Unit (LCU) now supports most of the
communications protocol offered by Weeder
Technology in their ModCom Control application
software. This software which was developed to
support Weeder's Stackable RS232 DAQ Modules
is available as a free download from their website
at. www.weedtech.com. It provides an easy,
customizable platform, from which you can create
a complete automated test system based on their
Stackable Module technology.

Mytek Controls implementation of this protocol is
not 100% compatible, due to differences in the
hardware interface being used. The Stackable
Module RS232 multi-drop interface works on the
principle that all modules can share a common
RS232 serial port, not unlike the Mytek Controls
LCU. The main difference is that the Stackable
Modules can all hear each other, as well as the
host, whereas the LCU can only hear the host.
This gives the Stackable Modules a distinct
advantage, since they can cooperate with each
other by listening for a clear space to talk, and
thereby avoid data collisions. With the LCU’s
inability to hear other traffic, it has no way to know
if the transmission line is clear, so it must wait for
an implicit command from the host that indicates it
is ok to send out it's data. For the typical load
control application this really shouldn’'t present a
problem, and it should still work quite well with
other Weeder products, so long as the LCU'’s are
all sitting downstream of the Stackable Modules
(may require insertion of communication delays).

“LoadPanel” Control Program

To help you get started Mytek Controls has written
an example ModCom module file that will work
with the load controller called LoadPanel.mod
which is available from the Mytek Controls
website. In addition to this file you will also need to
download the ModCom application from Weeder
Technologies. The module file has been tested to
work on ModCom version 3.21 and appears to be
fairly stable, although no claims are made for its
reliability in your particular application. And no

LoadPanel.mod running under loaded conditions

The LoadPanel program is very easy to use, and
is primarily meant to serve as an example of how
to control and monitor the LCU from within the
ModCom application. The LoadPanel program
can be used as is. Or it can be modified, and
perhaps with the addition of some Weeder
Stackable Modules, can be turned into a complete
testing application (we encourage you to do this,
so as to take full advantage of the ModCom
application in creating a solution that works for

you).
Using the Program

The LoadPanel program will automatically run
when first opened in ModCom. If the Device ID
matches the LCU, and the correct COM port that it
is attached to is selected from ModCom'’s
Communicate-Port-Selection Menu, you should
see some of the object windows being updated. If
not, try halting and then re-running the program to
see if this corrects the problem. If the LCU is set to
a Device ID other then the default, use the
increment/decrement arrows to bring up a
matching ID, and then halt/re-run the program to
re-initialize with the new setting.

blame for any problems discovered should go to LoadPanel
Weeder Technologies, unless it can be Device ID
determined that the problem is truly related to their Set-Up
ModCom application software and not to the Controls
LoadPanel program itself (Mytek Controls will not
guarantee 100% functionality with the ModCom
application software).
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SP-CNTRLR-LOAD

System Package

LOGIC CONTROL UNIT
P/N: SP-LCU-01

REMOTE OUTPUT
STANDARD 5 PIN DIN—
RS232 THRU RS232 MAIN
DE-9M DE-9F
HL-MOD-01 (@ _Jf \_©
HEAT LOAD /JD—U Lo o
CONTROLLER \ \
BOARD
L~
JT-MOD-01—"]
LCD DISPLAY
BOARD
™12 KEY
DATA ENTRY
KEY-PAD
&\
POWER-DOWN-/ jSONALERT PIEZO

RESET BUTTON

(RECESSED)

ALARM AND KEY
PRESS FEEDBACK

This is the main control part of
the system. Incorporating the
embedded processor, and
associated control software
(firmware). It has been
designed for closed loop heat
load power regulation, based
on set points entered through
the on board key pad, or via an
RS232 multi-drop capable
interface.

It is to be connected to the HV
Drive Unit (shown below) via a
25 foot molded interconnect
cable (P/N: M1201-25). Itis
through this cable that it will
receive the 12 VDC required for
operation, and exchange
analog and digital 1/0
information to be used for
system control and monitoring.

OPTIONAL

POWER INPUT PLUGX

OPTIONAL
10 FOOT LONG
"SO" POWER CABLE

El

g ¢

[

HV DRIVE UNIT

N

THERMOCOUPLE
TEMPERATURE
METER | LTEWP ]
W/SETPOINT
TYPE "T" N
THERMOCOUPLE —| ‘Ev
JACK
MAIN POWER
DISCONNECT SWITCH
®

LOAD HEATER
POWER OUTPUT
(NEMA L6-30R)

P/N: SP-HVDU-XXXX ‘HHH H
(o ri:jJLO\ i

OVER TEMP or

POWER "ON"

INDICATOR LIGHT
"OVER TEMP"

T

—

OPTION

OPTIONAL

STAINLESS
STEEL
HANDLE

—

—

~T

0 1

o)

| rREmOTE INPUT
STANDARD 5 PIN DIN

The HV Drive Unit incorporates
all the high voltage components
required for load heater
element control, and a 12 VDC
switching power supply for the
Logic Control Unit (shown
above).

The Base Model is designed to
be wall mounted, with power
hard wired to internal
connection points. As an option,
a power cord with plug can be
supplied, as well as carry
handles, enabling portable
operation. The load heater
element(s) are powered via the
NEMA L6-30R front panel
mounted receptacle. The Main
Power Disconnect Switch is
provided for termination of the
high voltage power feeding the
internal components (it can
serve as an ON/OFF switch).

For safety purposes, an
optional “Over Temperature”
interlock is also available.
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SP-CNTRLR-LOAD

Troubleshooting Chart

SYMPTOM

POSSIBLE FAULTS

CORRECTIVE ACTION

Controller In-Operative
(no sign of life)

Main power not present.

Internal circuit breaker open.

5 DIN Interconnect cable from Logic
Control Unit to HV Drive Unit is faulty, or
not fully connected.

12 VDC switching power supply in HV
Drive Unit faulty.

Logic Control Unit faulty.

Restore main power.

Turn OFF “power disconnect switch”,
open HV Drive box, check that all
circuit breakers are ON, close box,
and turn “disconnect switch” back ON.

Try re-seating cable or swap out for a
new cable.

With HV Drive box open; use manual
override on “disconnect switch” to turn
power ON, and check to see if green
power light on 12 VDC power supply is
lit (if not, and high voltage present
across L & N terminals, power supply
needs to be replaced).

After verifying that the 12 VDC power
supply is functioning (see above);
check status LED’s on Logic Control
Unit. If green LED is lit, but the blue
LED is not, then the unit is defective
and needs to be replaced. If none of
the LED'’s are lit then try swapping out
the 5 pin DIN interconnect cable.

Load Not Stable

Load heater element resistance too low.

120 VAC Neutral Missing.

KW — Voltage Change parameter set too
high.

Loose power connection or damaged
plug.

Crydom Module malfunctioning.

Verify that your load heating element’s
resistance is at least 6 ohms or higher.

If you are using a set point below 1000
watts, you will need to provide a 120
VAC Neutral power connection.

Check the configuration menu to see
that you are set for High Voltage Relay
switching at 1000 watts or higher.

Check that all power connections and
plugs are making good contact
(tighten terminal screws where
applicable).

Sometimes a Crydom Module will
begin to degrade and exhibit poor
stability. Replace with a new one to
see if problem is corrected.

Over Temperature
Fault will not Reset
(Optional Feature)

Open or missing thermocouple.

Temperature trip point set too high.

Cryo-coil return temperature still above
temperature trip point setting.

If “ERR” is displayed on the Omron
temperature switch, you have an open
T.C. connection (check all
connections, or replace T.C.).

The Omron’s set point should be
somewhere between 0 to +25 C. If not
use the front panel up/down arrow
keys to adjust it.

If the Omron’s temperature read out is
greater then the set point, then the
temperature is still considered in fault
and will not allow a reset.
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SP-CNTRLR-LOAD

Troubleshooting Chart (cont.)

SYMPTOM

POSSIBLE FAULTS

CORRECTIVE ACTION

RS232
Communications
fails to work

Incorrect baud rate, stop bit, or parity
setting either on Logic Control Unit or host
computer.

Device ID doesn’'t match.

Using incorrect communications mode.

Cable plugged into wrong port, or of
wrong type.

It is important that both sides trying to
communicate use matching RS232
settings. Check the configuration
menu parameters on the Logic Control
Unit, and verify that the baud rate is
the same as that used on the host
computer. Also be sure that the host is
using 1 stop bit and “No Parity”.

If you are trying to use either the
CMND or MCOM modes, it is
imperative that the Device ID setting
used in your command strings
matches that as set in the Logic
Control Unit’s configuration menu.

Depending on your requirements, one
of the three available communications
modes should be selected from within
the configuration menu of the Logic
Control Unit (AUTO, CMND, MCOM).
And then use of the proper command
strings as described in the section on
RS232 Communication Modes should
be implemented.

First be sure that you are using a
standard “straight-thru” 9 pin male to 9
pin female serial cable (do not use a
“null modem” cable). On the Logic
Control Unit; the port marked “RS232
MAIN” should be connected to either
the host computer's RS232 COM port,
or if being daisy-chained; connect to
the previous unit’'s “RS232 THRU”
port.
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Physical Dimensions inches (millimeters)
Unless otherwise noted

OPTIONAL

OPTIONAL

POWER INPUT PLUGX

10 FOOT LONG
"SO" POWER CABLE

g ¢

El

LOGIC CONTROL

UNIT

9.91
(252)

9.44
(240)

25 FOOT INTERCONNECT CABLE

RESET
BUTTON

(160)
\~SONALERT

BOX DEPTH =3.75 \\

HV DRIVE
UNIT

,ro

T h

o

OVER TEMP or

POWER "ON"

INDICATOR LIGHT
"OVER TEMP"

OPTION

THERMOCOUPLE
TEMPERATURE [Tewp ]
METER BEED

W/SETPOINT

TYPE'T"
THERMOCOUPLE*»
JACK

OPTIONAL
HANDLE

12.25 12.75 13.50
(311) (324) (343)

MAIN POWER
DISCONNECT SWITCH
—
=
> (©) - |
LOAD HEATER
POWER OUTPUT
(NEMA L6-30R) va
@ 7] o7

8.00

(203) j/

BOX DEPTH = 8.38

(95)

(222)

WEIGHT = 1.0 LBS
MATL: POLYCARBONATE

LIFE SUPPORT POLICY

10.28 WEIGHT = 27.5 LBS
(261) MATL: PAINTED STEEL
13.13
(334)

MYTEK CONTROL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE OWNER OF

MYTEK CONTROLS. As used herein:

1. Life support devices or systems; are devices or systems

which, support or sustain life, and whose failure to
perform when properly used in accordance with
instructions for use provided in the labeling, can be
reasonably expected to result in asignificant injury to the
user.

A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Mytek Controls products are sold by description only. Mytek Controls reserves the right to make changes in circuit design and/or
specifications at any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders.
Information furnished by Mytek Controls is believed to be accurate and reliable. However, no responsibility is assumed by Mytek Controls
for its use; nor for any infringements of patents or other rights of third parties, which may result from its use. No license is granted by

implication or otherwise under any patent or patent rights of Mytek Controls.

For information regarding Mytek Controls and its products, see web site www.mytekcontrols.com
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