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Safety Information in this Manual

Notes, cautions and warnings appear throughout this book to draw your attention to important operational and
safety information.

A “NOTE” marks a short message to alert you to an important detail.

A “CAUTION” appears with information that is important for ~ protecting your equipment and insuring
performance.

A “WARNING” appears with information that is important for protecting you, others and equipment from
damage. Pay very close attention to all warnings that apply to your application.

A This symbol (an exclamation point in a triangle) precedes a general CAUTION or WARNING
statement.

A This symbol (a lightning bolt in a lightning bolt in a triangle) precedes an electric shock hazard
CAUTION or WARNING safety statement.

Technical Assistance

If you encounter a problem with your MCT4 controller, review all of your configuration information to verify that
your selections are consistent with your application: inputs; outputs; alarms; limits; etc. If the problem persists
after checking the above, you can get technical assistance by dialing +1 (866) 342-5332 or by faxing your
request to +1 (866) 332-8014, Monday thru Friday, 8:00 a.m. to 5:00 p.m. Eastern Standard Time. You can
also email your request to support@futuredesigncontrols.com.

An applications engineer will discuss your application with you.
Please have the following information available:

» Complete Model #'s and/or Serial #'s for Component(s) in Question
» Complete Software Version #'s

+ All Configuration Information

* All User Manuals

Warranty and return information is on the back cover of this manual.

Comments

Your comments or suggestions on this manual are welcome. Please send them to:
Future Design Controls, P.O. Box 1196, Bridgeview, lllinois, 60455

Telephone: +1 (888) 751-5444; fax: +1 (888) 307-8014
csr@futuredesigncontrols.com

The MCT4 4.3 User Manual is copyrighted by Future Design Controls, Inc., © 2018, all rights reserved.
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1 What is the MCT4?

The MCT4 system combines all of the features of a loop controller, high-limit control, video/chart recorder and
data logging system into a single/intuitive display device. Email (supporting SSL/TLS), SMS (text messaging),
FTP, FileWeb, DataWeb (file transfer protocols for automated data backup and web database interface) and
remote viewing/control (via Web server/VNC server) are standard with the MCT4 and can be accessed via
LAN/WAN using a PC, tablet or smart phone device.

Future Design Controls’ MCT4 provides a 4.3” color touch screen interface with standard “Smart Device” user
interface features for multi-loop OEM control applications. All loop configuration and runtime user access is
configurable at the device with no PC software required. OEM'’s have the ability to configure runtime features
(screen availability, menus, language, etc...) to easily customize the system for their requirements. These
configurations can be imported/exported to any other MCT4 device for setup (from scratch) within minutes.

Individual, high performance board level PID loop controls (one for each loop up to a maximum of three) offer
up to four control outputs each, powerful profiling capabilities with up to three events and full auto tune
functionality with high resolution universal process inputs.

1.1 Features

Each of the MCT4 loop control boards provide a single digital input that can be programmed as an automatic
program control input, input alarm or input status (visual loop status indication).

Each of the loop control boards also provide up to four control outputs which can be used as PID control outputs
for heat/cool, direct outputs for controlling external equipment related to the application through software
switches called events or be programmed to act as system alarm outputs. When single or dual loop control is
used, the HLM high-limit control board can be installed, providing a single interface for all loop control and limit
functions from one display.

The MCT4 can be operated in single set point or automatic program control mode. Program entry is made easy
through the use of slide list selections and menu items on a single screen. Programs can be copied to the
external USB memory stick and then imported to another MCT4 controller which eliminates the need to enter
duplicate programs on multiple systems.

Data file analysis tools make looking at historical data a simple task. Any control variable saved to the data file
can be plotted on the historical data chart for any time frame within the data file’s total time range.

The built in Ethernet functionality includes a Web Server to provides access to all MCT4 data (view only), a
VNC interface for remote control and monitoring and an NTS clock, all available via a local Intranet connection
(wired or wireless), or the World Wide Web using standard software like Microsoft’s Internet Explorer.

The MCT4 provides a rich set of tools for control interaction and process monitoring. The interface provides
various loop, chart, alarm, automated program status as well as historical data, alarm log and audit trail views.
The menu driven interface eliminates screen “clutter” by providing an easy to use “Smart Device” interface for
interaction between the user and MCT4.

The MCT4 can store over a year’s worth of data on its SD memory card. Data logging can be enabled manually
or automatically during program operation. Data backup is provided via a USB memory stick for plug and play
transfer of files to any PC and through the included FTP back-up utility.

The MCT4 protects system access with a four-level security system (user rights based), including audit trail
capability that documents all user activity and ensures data integrity by digitally signing all data files and audit
trails to meet regulatory requirements.
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The MCT4 controller includes the following features:

ACCESSIBILITY

e  Touch screen, “Smart Device” user interface (Ul) with
30,000-hour LED display

. Built in configuration software; no external software or
PC required

. Email, SMS, FTP, FileWeb, DataWeb, VNC and Web
functionality standard

. Remote View/Control using PC, Tablet or Smartphone.

e National time server connectivity with daylight savings.

COMMAND BAR ICONS

NAVIGATION, HELP & HOME

The Master Command Bar located on the top of the
display provides easy & intuitive 1-touch access from
anywhere in the system to Navigation, Help and
configured Home view.

Home brings the user back to the system “Home” view.
The Home icon can be configured for the following
standard views:

. Loop view: includes PV & SP digital display, PV
min/max, PID % Output, Auto-Manual, event, profile
access and more.

e  Overview: all loops, profile and event status

e  Chart view: (trend up to the last 24 hours from system
RAM) supporting 4 trends with up to 6 values per trend

e  Alarm view or Alarm File

Help offers content sensitive text for every view / page
in one of 11 supported languages chosen by the user.

Navigation provides access to the configured menu
system, traditional drop down or icon.

SECURITY AND AUDIT TRAIL
. Supports up to 30 users over four user groups with
access to 40+ functions restricted by user group.
. Supports password aging and verification.
. Operator Audit Trail provides history for all user activity
that includes date, time, user name and action; i.e. Loop
SP change from 55.2 to 103.5.

PROFILE RAMP/SOAK
. Loop 1 and/or 2; loop 3 always static
. Start: via touch screen or Event input
. Profile Name: 16-character naming convention
. Global Profile Configuration:

- Start from PV or static SP

- Guaranteed Soak & Ramp band

- Power Fail / Recovery: Continue from last SP value,
PV or static mode.

. Profile Segments: (maximum of 64)

. Guaranteed Soak & Ramp per step

. Events: up to 3 or 6 events per step (1 or 2 loop).
. Jump-To Step: configurable per step

. Profile End Alarm

. Configurable Profile End Logic:

- Current (Static) Control SP: Set Point & Event
status prior to Profile Start is loaded at end of the
Profile.

- Final SP of Profile with all Events off

ALARMS

Up to 19 alarms, 10 soft configurable to PCM & HLM, up
to 3 alarm outputs per PCM and HLM up to 2 alarm
outputs.

Loop* Alarm Types: Process High & Low, Deviation High
& Low, Deviation Band, Event Input and End of Profile.

* PCM configured as Monitor Input (no PID control)
configurable only with Process alarms.

Alarm Mode:
Normal or Hold (on start-up Hold mode will not
activate if in alarm condition and arm once out of
alarm condition).

Silent Alarm, activation does not indicate alarm or
write to alarm log file.

Alarm outputs configurable as latching or non-
latching.

DATA ACQUISITION

Data log PV, SP and PID percent output.

File name: Free form 16 character appended by
time/date or the profile name if started with a profile.

File Start/Stop: user on-demand, on system boot or
profile ramp-soak start/end.

Data Log interval: configurable 1 second to 31 minutes.
File Interval: configurable to set time in days (1 to 31) to
end and start a new file. This allows syncing files to
match product cycles as well as keeping file size
manageable.

ID#1 and ID#2 fields allow user to enter specific
information such as a batch and/or lot information that is
associated with the data file.

Operator Comments/Events:  Unlimited
comments/events linked to each file

File Type: Data Log fi les are saved in .csv format.
Digital Signatures: Automatic system as well as user
entered signatures.

Historical Data Viewer: View data log fi les on the display.
Chart is auto-scaled on an X & Y axis for time and units.
Meets the requirements for:

- CFR21 Part 11
- AMS2750E

operator

EVENT INPUTS

PCM / HLM each have 1 event input configurable for

one of the following functions.

- PCM: Profile Run, Hold, Run/Hold, Abort, Step
Advance, Failure Transfer (Outputs), Alarm Input
(indication only) and Loop Status Input

- HLM: Remote Reset
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2 Installation

All MCT4 components are pre-loaded with all operating software and firmware before leaving the factory so it
is ready to install when you receive it. Before beginning installation, completely read through this section as
well as the following section (3. Power and Wiring) to gain an understanding of the entire installation process.
Consider the installation carefully. Plan the power, signal and control wiring before installing the MCT4. Also
consider the cabinet space, hardware dimensions, environmental conditions and use good wiring practices to
minimize problems that may occur due to electrical interference.

e To avoid potential electric shock and other hazards, all mounting and
A WARNING: wiring for the MCT4 must conform to the National Electric Code (NEC)
and other locally applicable codes.
e Special expertise is required to install, wire, configure and operate the
MCT4 controller. Personnel without such expertise should not install,
wire or operate the MCT4.

housing of the MCT4. If necessary, place a cover over the unit during
installation and wiring. Ingress of such fragments and chips may cause
a fire hazard, damage or malfunction of the device.

Prevent metal fragments and pieces of wire from dropping inside the
A CAUTION: ° 9 P PRIng

e When handling the MCT4 PCM and HLM series control boards, use
proper ESD (electro-static discharge) handling procedures to prevent
damage to board components.

e Locate the MCT4 and away from AC power/motor wiring and sources
of direct heat output such as transformers, heaters or large capacity
resistors.

2.1 Enclosure Guidelines

The MCT4 must be installed correctly for reliable operation. The MCT4 controller is designed for installation
within a suitable enclosure. Do not install the MCT4 outside of an enclosure. Care must be taken when locating
components to ensure that AC power wiring, contactors, starters, relays and other sources of electrical
interference are properly located to minimize their impact on the MCTA4.

Particular note should be taken to the position of variable speed drives and switching power supplies. Their
input and load cables should be screened and properly grounded to a central equipment grounding point to
prevent radiated emissions from affecting MCT4 operation.

2.1.1 Locating the MCT4

It is recommended that the unit be mounted within the front panel of a steel enclosure, through an appropriately
sized opening. Proper enclosure depth is required to ensure that there is adequate spacing between the rear
of the unit and the front of any high voltage devices mounted in the enclosure when the enclosure door is
closed. It is required that a minimum separation of 4” be maintained for proper wiring clearance, so plan a
depth to accommodate at least 9” (230mm) behind the front of the panel.

10
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Proper clearance must also be maintained above, below and on both sides of the MCT4 to allow for heat
dissipation and to facilitate mounting. A minimum of 2” is recommended.

2.2 Environmental Considerations

Do not subject the MCT4 to operating temperatures below 0°C (32°F) or above 50°C (122°F). Minimum and
maximum relative humidity levels are limited between 10% and 90% (non-condensing). The MCT4 touch is to
be used indoors only. The unit should not be installed where fast temperature variations may occur as this can
cause condensation of water vapor on the device.

The MCT4 should not be exposed to excessive dust, dirt, salt, direct sunlight or shock and vibration. Do not
operate the MCT4 controller in an area where chemicals or flammable gases are present. Permitted storage
temperature extremes for the MCT4 control system are limited to -10°C (14°F) and 60°C (140°F).

2.3 Mounting Dimensions

The MCT4 is supplied with four mounting clips. All four clips must be installed and properly tightened to insure
the IP66 protective rating. Failure to install all mounting clips may also affect touch screen operation. Be sure
to tighten each mounting clip evenly so as not to flex the case of the unit. DO NOT over tighten the mounting
clips. The clips should be tightened just enough to compress the gasket so that the bezel is parallel with the
mounting surface.

0.425 in. 4837 in.
(10.8 mm) (122.85 mm)
4.803 in. | 4.407 in.
(122 mm) {111.95 mm)
oan 120 " o Y — Y -
oo (-2 N ¥ s Y o} v J e ]
[sm R o) [+ N e e s s Y s
3.937 in. ® I:I @ |:| coo
(100 mm)
o= OCOoOCcOoOO
oD oCoOoOCocoOo
oo oCoOoOoOCooOoO O J
oo oCocOoOCCco O
3.62 to 3.63 in. . -— Mounting Clip
92 to 93 mm) T '
B
[en R va] oo CCOoOO
Panel Cutout == LY e J ww e J s Y o
oDoOoOoOOoOoOCoOoOO
3.62 to 3.65 in. 4.449 in. 1 [ s e
Thl_’aknel ©2 to 93 mm) {113 mm) R TS T I:l
lekness oCoOCCOoOO
0.375 in. maximum o J w ' s o — o—
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2.3.1 MCT4 Process Loop/Limit Controls

One PCM control board is required for each process control loop. Each PCM must be installed in sequential
order beginning with slot 1 up through slot 3. Only one HLM limit board can be installed in the MCT4. The HLM
must be installed after all of the PCM cards in the next open slot. For a single loop MCT4, a PCM will be
installed in slot 1 and the HLM in slot 2. For a dual loop MCT4, PCM cards will be installed in slots 1 and 2
while the HLM will be installed in slot 3.

Power Supply SD slot

|- —

USB port

Future expansion port
(DO NOT connect)

LAN, Ethernet (R145)

DB9, Male RS232/485
Communications port

L]
[T.T.T.]

Slot 1 Slot 2 Slot 3
(PCM only) [PCH/HLM] [PCH/HLM]
] L =
= MCT4 Bus Terminal Connection
— {right side up)
E;_ar_novahle =
iring —_
Terminal B
PCM/HLM Board
DO NOT remove or install PCM/HLM cards while
I:l @ the MCT4 iz under power or damage to the MCT4
or PCMIHLM board may result.

NOTE: The MCT4 will not operate properly without the SD card installed into the SD card slot on the back of
the unit. The SD card is preloaded with all software required for ‘Auto-Boot’ operation. The slot on
the back of the interface is ‘keyed’ so the card can only be installed in one direction. The card is pre-
installed for your convenience. If the card is removed, take care when inserting the SD card and DO
NOT force it into the slot. The card MUST be installed prior to application of power.

12
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3 Wiring

This section describes the methods and precautions for wiring the MCT4.

e Turn off power before starting installation, removal, wiring,
WARNING: maintenance and inspection of the MCT4 controller. Failure to turn off
power may cause electric shock, create a fire hazard or cause damage

to the MCT4.

e Emergency stop and interlocking circuits MUST be configured outside
of the MCT4. If such circuits are made through the MCT4, failure of
the MCT4 may cause uncontrollable operation, damage to equipment
or accidents.

procedures. Since no two applications are identical, these
recommendations should be considered as guidelines. The system
designer should be aware that devices in control systems could fail and
thereby create an unsafe condition.

e This section presents recommended installation practices and
CAUTION:

e Electrical interference in an operator interface can lead to equipment
start-up, which could result in property damage and/or physical injury
to the equipment operator.

If the application requires an operator or attendant, you should be
aware that this potential safety hazard exists and take appropriate
precautions. Consult NEMA ICS 3-304 for more information regarding
safety for the installation of solid-state programmable control devices.

3.1 Power Requirements

The MCT4 can be ordered to operate from either 11-26VAC/VDC or 90-250VAC (47-63Hz) supply. Power
draw for both power options is 36VA, 15W maximum. Do not power the MCT4 controller and highly inductive
loads or input circuitry to other equipment with the same power source used for the MCT4.

For 11-26VAC/VDC models of the MCT4, it is recommended that a time delay-on relay be installed in the power
supply wiring to the MCT4. This will prevent rapid on-off cycling of the MCT4 during brown-out or momentary
power interruptions. Rapid power cycling to the MCT4 can cause damage to the electronics and/or loss of data.
The 90-250VAC model of the MCT4 does not require this power-on delay relay. The internal power supply
protects the circuitry from rapid power cycles.

3.1.1 Installing the Power-On Delay Relay

Due to the rate at which AC/DC power supplies reach their nominal supply voltage after application of power,
the relay contact of the timer should be installed between the output of the power supply and the power input
of the MCT4. This allows the power supply output voltage to reach its nominal value prior to connecting the
MCT4 to its output terminals.

13
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In order to properly sense the loss of power, the time delay relay coil should be wired to the AC power source
for the DC power supply. This will insure that the MCT4 is turned off/on at the proper times and prevent
malfunction that can be caused by rising or falling voltage at the power supply output during power interruption.

NOTE: Itis recommended that the time delay-on relay be set for a minimum period of 3 seconds.

AC Power Source

M a ) .. Hic

Crowen GEIA or©O T L
&
-

GE1A-C L ] *
Delayed DPDT

Supply

% ACIDC Power

);1%5 n n
3, ) s \®

3 &
@ng? :
18

MCT4

14



fd FuTurebesIcn MCT4 4

N T R O L S

3.2 Connecting to the MCT4

Power connections should be made using 14 AWG copper conductors rated for at least 90°C (maximum wire
size = 12 AWG). To make a connection, strip about %” of insulation off the end of the wire, turn the connector
screw counterclockwise until the gap is wide open, insert the wire all the way in, and turn the screw clockwise
until it’s tight (maximum torque rating = 0.51 N-m).

NOTE: Upon application of power, if the MCT4 does not come on within 2 seconds, remove power. Check

wiring to insure proper connections and try to power up again. An Internal fuse will prevent damage
for over voltage conditions; however, it isn’t guaranteed.

AC Power, 90-250 V AC, 47~63Hz

Pin Description
Earth Ground
L2 1 @ Earth
Fan) 2 Meutral
L1 —= _
3 Line

MNote: Orange color terminal supplied for AC

DC Power, 11-26 V AC/DC

Pin Description
Earth Ground
L7- 1 @ Earth
L1+ _.f"“\i m 2 DC-
fuse 3 DC+

Note: Green color terminal supplied for DC

15
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3.2.1 Process Control Module (PCM) Connections

The MCT4 can have a maximum of three PCM boards installed. The PCM boards must be installed beginning
with slot 1 up to slot 3 for the maximum. DO NOT remove or install PCM boards while the MCT4 is under power
or damage to the PCM or MCT4 may result.

PCM screw terminals are rated for up to 14 AWG wire and a maximum torque of 0.19 N-m.

3.2.1.1 Sensor Input
The PCM provides a universal input via DIP switch and software selections to choose from the available input

types. During installation, the DIP switch setting should be verified to ensure that it matches the type of sensor
used. The DIP switch is located on the component side of the PCM board.
@ |

DIP Switch —
Won []:0FF =
 —
—/
1 a2 —
TC,RTD, mV | O
0-1V,0-5V,1-5v,0-10v || O
0-20 mA, 4-20 mA Ol m T
=T~
OE—

Thermocouple Input: Extension wire must be of the same alloy as the 1
thermocouple to limit errors in reading. 2
RTD Input: A 2-wire RTD can be used by placing a jumper between 4
terminals 15 and 16 on the PCM. However, for every 1 ohm of lead wire 5
resistance, an error of up to 1.1°C (2°F) can be caused in reading. Therefore,
it is recommended that only a 3-wire RTD be used. g
Process Input: It is recommended that shielded cable used for process
inputs whenever possible to minimize the effects of external electrical 10
interference that can affect accuracy of the reading. 11
13
. N RTD E 1;
0-1V, 0-5V, 1-5V, 0-10V @_ 0-20 mA, 4-20 mA t(ﬁ TC, mV {_ : 16

16
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3.2.1.2 Event Input
The Event input accepts a digital type signal via a dry contact (switch/relay) closure. The input can also be

activated via an open collector/TTL source.

10
11

13
14
15
16

;OE

3.2.1.3 Control Outputs
Each PCM can provide up to four outputs. The output type (if present) is based upon the PCM ordering code.

Verify that the required output is supplied on the PCM prior to connecting it to the load.

Relay Outputs

Contacts rated 240VAC (30VDC), maximum 2A resistive.
Maximum 1A inductive load cos® = 0.4 (L/R = 7ms).
Minimum 100,000 operations at 20 times/minute (resistive load).

1 —— 120V/240VAC
2 —{LOAD}—= Mains Supply

10
11

O I

13
14
15
16

17
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Pulsed Voltage Outputs

Source Voltage: 5V at 30mA, current limiting resistance 66 ohms

14Vat 40mA, current limited at 70mA (recommended for driving 3 phase SSR)

[ + [1 e+ el—lLoadl—o 19y pagy
ouTi D \
-1 2 - 0 o Mains Supply
SSR
+[ 4
OUT2[ _I5
+| 7
ou-rs[ _I8
Internal Circuit
ouTa [ + ]? 5V
30mA/5V ; .
Pulsed |+
13 Voltage 33
16|  Leeeeeeee————
16

Isolated Linear Outputs

Output 1 and 2 are capable of providing linear outputs for control operation, i.e., heat/cool.

Output 3 does not provide a linear output option.

Output 4 is capable of providing a linear output for process value (PV) or set point (SP) retransmission.

+] 1
OUT‘I[_ )

4-20mA

500 ohms

N
0-20mA, — Maximum Load
N

+
ouT2 [ -5

0-10V

Minimum Load
10 K ohms

+|10
oum[_ 11

13

14

15

16

18
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Transmitter Power Supply

Output 1 does not provide a power supply option. It is for control operation only.

Outputs 2, 3 and 4 each provide options for a 5VDC/80mA, 12VDC/40mA or 20VDC/25mA power supply.

N =

ouT2 [ +

+
ouT3 [

10

+
ouT4 [

11

13

14

15

16

19
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3.2.2 High Limit Module (HLM) Connections

The MCT4 can have a maximum of one HLM board installed. The HLM must be installed after all PCM boards
in the next open slot. If only one PCM is installed, the HLM would be installed in slot 2. If a PCM is installed in
both slots 1 and 2, the HLM would be installed in slot 3. At least one PCM must be installed in the MCT4 for
proper operation.

HLM screw terminals are rated for up to 14 AWG wire and a maximum torque of 0.19 N-m.

3.2.2.1 Sensor Input
The HLM provides input type selection via DIP switch and software selections. During installation, the DIP

switch setting should be verified to ensure that it matches the type of sensor used. The DIP switch is located

on the component side of the HLM board.
@ |

DIP Switch
W:oN  []:OFF

1

aoooon

TC, RTD, mV

2
U
0-1V, 0-5V, 1-5V, 0-10v ¥ ]

|_BEEEN |

0-20 mA, 4-20 mA [ |

*0-1V and 0-5V/1-5V input types are
special order. HLM units ordered

with either input type cannot be
programmed for any other type. = @ F

Thermocouple Input: Extension wire must be of the same alloy as the 1
thermocouple to limit errors in reading. g

RTD Input: A 2-wire RTD can be used by placing a jumper between
terminals 15 and 16 on the PCM. However, for every 1 ohm of lead wire )
resistance, an error of up to 1.1°C (2°F) can be caused in reading. Therefore, 6
it is recommended that only a 3-wire RTD be used. ;

9

Process Input: Linear voltage and current inputs are NOT FM approved. It
is recommended that shielded cable used for process inputs whenever
possible to minimize the effects of external electrical interference that can 1
affect accuracy of the reading.

A

+ + RTD 15

0-1V, 0-5V, 1-5V, 0-10V {@ 0-20 mA, 4-20 mA 1 ( I TC, mV 1: e 16
= = B

20
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3.2.2.2 Event Input
The Event input accepts a digital type signal via a dry contact (switch/relay) closure. The input can also be

activated via an open collector/TTL source.

3.2.2.3 Control Outputs
The HLM provides one limit output as well as an optional programmable output. The output type is based upon

the HLM ordering code. Verify that the required output is supplied on the HLM prior to connecting it to the load.

Relay Outputs

Contacts rated 240VAC (30VDC), maximum 2A resistive.
Maximum 1A inductive load cos® = 0.4 (L/R = 7ms).

’

OP1

1
2 |—{LOAD}—= 120V/240VAC
3 |——— Mains Supply

OoP2

L L)
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Pulsed Voltage Outputs

Source Voltage: 5V at 30mA, current limiting resistance 66 ohms
14Vat 40mA, current limited at 70mA (recommended for driving 3 phase SSR)

s’
1
ort| +[2 e+ g—m—o 120V /240V
-] 3 - @ o Mains Supply
SSR
( 5
oP2| +| 6
N T 7
8
9 Internal Circuit
5V
11 I
12 30mA/5V .
13 Pulsed L+
Voltage 33
15| 1]
16

Transmitter Power Supply
Output 1 is for high/low limit operation only. Output 2 provides options for a 5VDC/80mA, 12VDC/40mA or

20VDC/25mA power supply.

5

OP2| +| 6
[7

8

9
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3.2.3 Communication Connections

The MCT4 provides an RS232/485 serial interface, 10/100 base-T Ethernet port and USB port. The serial port
and Ethernet port provide user communication options for remote monitoring and control of the MCT4. See
section 11 Communications for more information regarding their use. The USB port provides data file options
for copy/backup of internal files (see section 8.4 USB File Transfer) as well as simple import/export configuration
utilities (see section 10.7 Configuration).

The MCT4 also provides a “Master” RS485 communication connection. DO NOT wire to this connection as
malfunction of the MCT4 may occur. This is for custom OEM applications only. Contact your OEM if you have
guestions regarding its use.

Master RS485 Connector
(DO NOT Connect) —_

3.2.3.1 RS232/485 User Serial Communications

The MCT4 is equipped with a DB9 male serial port that provides both RS232 and RS45 communication options.
Only one hardware interface can be used at a time. In order to connect the MCT4 to a PC running software
such as Future Design Control’'s Envision software a cable must be fashioned according to the following
diagrams.

RS232
[= —1—\'_| |_(—|— =]
[l [m 5 mi |
| —— Cr—iF
D-sub 9-pin Female Connector Pinouts D-sub 9-pin Female Connector Pinouts
Description Pin Pin Description
Shield Cover Cover | Shield
RXD Receive Data 2 o} ﬂ ﬂ = 2 RXD Receive Data
TXD Transmit Data 3 3 TXD Transmit Data
SG  Signal Ground 5 5 SG  Signal Ground

NOTE: DO NOT use a standard null-modem cable to connect the MCT4 to a PC. Most computers do not
provide a standard serial port and a USB to serial converter must be used. Incompatibilities may exist
between the MCT4 and certain USB to serial adapters which may cause the MCT4 to malfunction
when connected using a standard null-modem cable.
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RS485

If more than one MCT4 controller is to be placed on the communication link with a PC or the distance between
the PC and the MCT4 exceed the recommended maximum of 30 feet for RS232, an RS485 converter is required
at the PC in order to utilize the RS485 connection.

e “
P P
&
e To next MCT4
La =
m :j] MCTS #2
Q |
E'E_ TOE (pfn 4
:...L-n TOA (pin 1)
©
@
f p
—P P
o
-
m :ﬂ] bACTH #1
©
[ — .
E_z_ TOB (pin 4)
;‘i TOA (pin 1)
©
&
FDC SMATOA
RS2321t0 RE485
Metwork Adapter
R5-232 |
e R
-l | Srind

NOTE: The connection requires a single twisted-pair cable that is daisy-chained from one MCT4 to the next.
When using shielded twisted-pair cable, be sure to ground only one end of the cable, preferably at the
RS232 to RS485 network adapter. Allowing any other portion of the cable shield to come in contact
with ground, or grounding both ends, will cause ground loop currents to flow in that section of the cable
which can cause communication errors.
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4 Configuring the MCT4

The MCT4 Configurator is a powerful tool that is built in to the system. It is a program that allows the OEM or
user to set up control system options for the MCT4 runtime application. This allows for on-the-spot setup of the
MCT4 without the need for external hardware and software. The user or OEM must first run the Configurator
prior to putting the MCT4 into service in order to properly setup the system for its intended use. The MCT4
Configurator provides the following functionality:

Set the control type, i.e., single loop, dual loop, cascade, etc.

Enable/disable the limit option

Configure the availability of soft alarms

Provide control loop/limit configuration settings for input type, output function, set point range, etc.
Select the type of user communications for the Modbus slave interface

‘Splash Screen’ name editing for custom OEM or user requirements

Enable/disable options for runtime menu and screen availability

Text editing for all system event and alarm names

The Configurator program does not run at the same time as the main runtime software. It can be run by exiting
the runtime software via the Offline Setup\Exit Application screen. When the “Exit application (configuration
mode startup)” option is selected, on the next power-up, the Configurator application will automatically start.

To access the Configurator:

1. From the runtime application, press the “Home” icon to make sure you are on the main view.
2. Press the “Menu” icon (monitor) and select Device and then Settings.

3. From Settings, press the “Menu” icon (monitor) and select Offline and then Offline.
Press “Yes” at the prompt to go offline.

4. From Offline, press the “Menu” icon (monitor) and select System and then Exit.

5. On the Exit Application screen, press the “Exit Application (configuration mode startup)” button.
Press “Yes” at the prompt to exit the application.

6. Once the runtime application quits and the desktop is shown (black screen with the words “System
Startup Please Wait...”), cycle power to the MCT4. Once the MCT4 finishes its boot sequence, the
Configurator application will be automatically started.

MCT4 Configuration

Select from menu items

to access desired
configuration settings.
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From the Configurator, the user or OEM can then setup all process loop controls and limit control (if installed)
as well as choose from a long list of standard features to provide in the runtime application. During setup, the
output control functions of each device can be changed, so any equipment being controlled by the outputs
should be placed in an “off” state, so that any modifications to output functions will not cause an unsafe condition
or damage to equipment.

The Configurator menu is accessed by pressing the “Monitor” icon at the top left of the screen.

Setup

Startup

Tagnames »

File 3

Startup  »

Tagnames »

Control Setup

Loop Configuration
Limit Configuration

Soft Alarm Configuration

User Communications

File v

Setup 8

Tagnames »

File 8

Setup 8

Functions
Startup View

Startup

Tagnames »

Alarm Names

Event Names

Custom Name\Address

IMPORTANT:

A

The File menu provides selections of “Exit” and “About”. The exit
function for the Configurator saves all settings and closes the
Configurator application.

The about selection displays version information for the
Configurator application and configured control devices.

The Setup menu provides access to the control setup options.
These options include the controller type (single loop, dual loop,
cascade, etc.), the process loop and limit settings, soft alarm
settings and user communications.

The Startup menu provides access to enable and disable MCT4
runtime screens/menus and set the desired startup view
selection.

The Taghames menu provides access to the text editing
functions of the Configurator which allow the event and alarm
names to be changed to match their use in the system. The
menu also provides access to edit the splash screen information
that is shown when the runtime application starts.

Once all configuration settings are made, you must select “Exit” from the File menu to exit the
Configurator prior to cycling power to the MCT4. All configuration files are written upon exiting
the Configurator. Do not cycle power prior to exiting the Configurator or settings will be lost
and the MCT4 will not operate properly once the runtime application starts.

Upon exiting the Configurator application and cycling power to the MCT4, the runtime
application will be automatically started on the next boot sequence.
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4.1 Control Setup

The Control Setup screen is accessed from the Setup menu. It allows the user or OEM to set the control type
and enable/disable limit and soft alarm options.

Control Setup

€ UL LY Single Loop M
Limit Option Not Installed v

Soft Alarms |I| {no output - GUI alarm only)

The Control Type drop down menu is used to define the mode of operation for the MCT4. The number of PCM
process loop boards required is set automatically and is dependent upon the control type selected. The

selections include:

Single Loop

Cascade

Dual Loop

Dual Loop + Cascade

Triple (Loop 3 static only)

When single loop is selected, the MCT4 will be configured as a single loop
controller. A PCM process loop control must be attached and set to a
communications address of 1 for proper operation.

When cascade is selected, the MCT4 will be configured for cascade control. In
this mode, two PCM process loop controls must be installed in slots 1 and 2 for
proper operation. See section 4.1.1 Cascade Settings for more information on
cascade operation.

When dual loop is selected, the MCT4 will be configured as a dual loop controller.
Two PCM process loop controls must be attached and set for communications
addresses of 1 and 2 for proper operation.

When dual loop + cascade is selected the MCT4 will be configured as a three loop
controller; however, loops two and three will be configured for cascade control. In
this mode, three PCM process loop controls must be attached and set for
communications addresses of 1, 2 and 3 for proper operation. See section 4.1.1
Cascade Settings for more information on cascade operation.

When ftriple is selected, the MCT4 will be configured as a three loop controller.
As the selection indicates, loop 3 operates in static mode only, i.e., it does not
operate under program control. In this mode, three PCM process loop controls
must be attached and set for communications addresses of 1, 2 and 3 for proper
operation.

The Limit Option is used to enable (Installed) or disable (Not Installed) the use of an HLM limit control board.
This option is only available for control type selections that use one or two process loop controls. It cannot be
enabled when three process loop controls are used. When enabled for the control type of single loop, the HLM
must be installed in slot 2 of the MCT4. When enabled for the control type of cascade or dual loop, the HLM

must be installed in slot 3.
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The Soft Alarms field is used to enter the number of soft alarms that will be provided on the system. A soft
alarm is an alarm without a control output. It is a software-based alarm that can be used to alert an operator
that a process has exceeded desired operating conditions. The MCT4 is capable of providing up to 10 soft
alarms. When at least one soft alarm is entered, the Soft Alarm Configuration menu item is enabled and the
mode of operation for the soft alarm(s) can be specified. See section 4.4 Soft Alarm Configuration for more
information.

4.1.1 Cascade Settings

Cascade operation is a concept in which one control loop (a.k.a. primary, outer or master) is used to drive a
second control loop (a.k.a. secondary, inner or slave). The primary loop is typically slower to respond to
changes in the process (i.e., has thermal mass) while the secondary loop directly affects the process at a rate
much faster than the primary loop. The MCT4 provides two control type selections for cascade operation which
include:

Cascade When selected loop 1 is set as the primary loop. Its set point can be set
manually by the operator in static mode as well as automatically via a
ramp/soak program.

Loop 2 is set as the secondary loop for cascade operation. It will appear as a
normal loop in the runtime application; however, its set point is directly set by
loop 1 and it cannot be set by the operator. Its set point will also not appear
under ramp/soak program entry.

Dual Loop + Cascade When selected loop 1 is a standard control loop with standard operator set
point control and ramp/soak program ability. Loop 2 is set as the primary loop
for cascade operation. Its set point can be set manually by the operator in
static mode as well as automatically via a ramp/soak program operation like
loop 1.

Loop 3 is set as the secondary loop for cascade operation. It will appear as a
normal loop in the runtime application; however, its set point is directly set by
loop 2 and it cannot be set by the operator. Its set point will also not appear
under ramp/soak program entry.

When a cascade control type is selected, additional Cascade Type selection buttons will be provided on the
Control Setup screen. The buttons are used to choose the mode of cascade operation.

Control Setup

control Type [T
Limit Option Not Installed ~

Soft Alarms {no output - GUI alarm only)

Cascade Type [ Process
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Process

Deviation

Ratio

IMPORTANT:

A\

This mode provides lower and upper set point entry fields (on the Cascade screen in the
runtime application) which are used as lower and upper range of the secondary loop. The
output of the primary loop is used to calculate a linear set point between the lower and upper
values in order to generate the set point for the secondary loop.

For example, if the primary loop is configured for heat only or cool only, it will have an output
of 0 to 100%. If the lower and upper limits entered in the runtime on the Cascade screen are
0 and 50, an output of 0 to 100% on the primary loop will generate a set point of 0 to 50 on the
secondary loop. So, an output of 50% would be a set point of 25 on the secondary loop.

If the primary loop is configured for heat/cool operation, it will have an output of -100 to 100%
where -100% is full cooling and 100% is full heating. If the lower and upper limits entered in
the runtime on the Cascade screen are 0 and 50, an output of -100 to 100% on the primary
loop will generate a set point of 0 to 50 on the secondary loop. So, an output of 0% (no heating
or cooling) would be a set point of 25 on the secondary loop.

This mode provides lower and upper set point entry fields (on the Cascade screen in the
runtime application) which are used generate a set point for the secondary loop that is offset
from the primary loop set point. The lower and upper range of the secondary loop is calculated
by adding and/or subtracting these values as offsets from the primary loop set point. As the
primary loop set point changes, the window defined by the lower and upper points automatically
changes with it.

For example, if the primary loop is configured for heat/cool operation, it will have an output of -
100 to 100% where -100% is full cooling and 100% is full heating. The cooling output of O to -
100% will apply an offset of O to the lower set point and the heating output of 0 to 100% will
apply an offset of 0 to the upper set point. With an output of 0% on the primary loop and a set
point of 25, the secondary loop set point would also be 25.

However, with a lower set point of -10, the secondary loop set point would go from 25 to 15 as
the primary loop cooling output goes from 0 to -100%. Likewise, if the upper set point is 10,
the secondary loop set point would go from 25 to 35 as the primary loop set point goes from 0
to 100%.

This mode provides a single set point entry field (on the Cascade screen in the runtime
application) which is used to generate a set point for the secondary loop according to the
primary loop process value. Typically used in flow control applications, the ratio set point is a
multiplication factor. The value entered is multiplied to the primary loop process value and the
result is used as the secondary loop set point.

For example, if the ratio set point is 0.2, with a primary loop process value of 0, the secondary
loop set point will also be 0. As the process value of the primary loop increases, the secondary
loop set point will also increase proportionally to the primary loop process value. So, with a
primary loop process value of 10, the secondary loop set point would be 2 (10 multiplied by
0.2).

When using one of the cascade control types, the control outputs of the secondary loop must
be wired to the controlled process. The primary loop is not used to directly control the process.
It is used to generate the set point for the secondary loop.

When a cascade control type is selected, the Cascade Settings menu option under the

Startup\Functions Configurator menu must be enabled in order to provide access to the
lower/upper or ratio set points in the runtime application.
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4.2 Loop Configuration

The Loop Configuration screen is accessed from the Setup menu. The screen provides access to all loop
control board settings. When the selected control type requires more than one loop control, the left/right scroll
buttons will be provided at the top right of the screen. These buttons can be used to scroll through all available
loop controls in order to view/edit settings for each.

Loop 1 Configuration {(PCM V.14)

Tagname
LOOP 1

Input Type
1 Type TfC

Input Units
Centigrade

Decimal Point
1

The model and version of the PCM installed will be shown in the scroll list header. To view all of the available
settings, simply swipe up or down on the screen to scroll through the list items. To edit a value, tap the row for
the desired item. If the entry is a simple numeric value, the number entry pad will be shown. If the item has
multiple selections to choose from, a list of individual selections for the item will be shown. For a comprehensive
list of all loop control board settings, their ranges and factory default values see appendix section A.5.1 PCM
Parameter Description.

421 Tagnhame

The Tagname entry allows the user or OEM to assign a specific name for each control loop, up to 11 characters
in length. This name will be used throughout the MCT4 runtime application and can be used to provide a more
detailed description as to the function the loop provides. Default tag names are Loopl, Loop2 and Loops3.

4.2.2 Input Type

The Input Type entry is used to select the type of sensor that will be connected to the loop control. The input
type can be a temperature input (thermocouple or RTD) or a linear input type (VDC or mA).

Press the Done button to exit screen.

Input Type Done |
J Type T/C | OFF

K Type T/C | OFF

T Type T/C | on |

E Type T/C | OFF

R Tywema T NEE
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The input type selections are mutually exclusive, i.e., selecting one input will turn all other selections off. Once
the desired input type has been selected, press the “Done” button to set the input type for the loop control board
and return to the main Loop Configuration screen.

NOTE: The PCM is equipped with DIP switches on the component side of the board. The DIP switches must

be set properly according to the input type selection made. See section 3.2.1.1 Sensor Input for details
on sensor wiring and DIP switch settings according to selected sensor type.

4.2.3 Input Units

The Input Units entry is used to select the temperature units for temperature input types (thermocouple or RTD).
If the selected input type for the loop is a linear input (VDC or mA), the Input Units entry will display the text
entry keypad allowing the user or OEM to enter specific engineering units up to 4 characters.

Press the Done button to exit screen.

Input Units Done
Centigrade | on |
Fahrenheit OFF

The input unit selections for temperature are mutually exclusive, i.e., selecting one will turn off the other. Once
the desired temperature units have been selected, press the “Done” button to set the input units for the loop
control board and return to the main Loop Configuration screen.

4.2.4 Decimal Point

The Decimal Point entry allows the input precision to be adjusted between 0 and 1 decimal digits for temperature
input types, between 0 and 2 for a 0-60mV input and from 0 to 3 for VDC and mA input types.

IMPORTANT: Once the loop control board has been configured with a specific decimal point, changing the
decimal point will require the loop control board to be reconfigured in order to maintain previous
control settings. Automatic programs, alarm set points, set point limits, input low/high scale,
etc., DO NOT automatically scale. An entry of 100.0 becomes 1000 when changing the
decimal point to zero (not 100) and must be re-entered to set the proper value.

4.2.5 Input Low/High Scale

The Input Low Scale and Input High Scale entries are used to set the input range for linear input types (VDC or
mA). The entries are not available for temperature input types since they utilize a fixed range based on the
sensor type. The input low scale value can be set from -32768 up to the high scale value minus 50. The high
scale value can be set from the low scale value plus 50 up to 32767.

NOTE: The minimum and maximum scale values are limited by the decimal point selection. For a decimal
of 0, the values are -32768 and 32767 respectively. For one decimal point, the values are -3276.8
and 3276.7. For two decimal digits, the values are -327.68 and 327.67 and for three decimal digits
the values are -32.768 and 37.767.
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4.2.6 Input Filter
The Input Filter entry is used to select the time constant used for filtering the process input.

Press the Done button to exit screen.

Input Filter Done |
0 second time constant [OFF
0.2 second time constant [OFF
0.5 second time constant | on |

1 second time constant OFF

D mmmmme Fienes e e NEE

The time constant selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired
filter constant has been selected, press the “Done” button to set the input filter for the loop control board and

return to the main Loop Configuration screen.

4.2.7 Event Input Function

The Event Input Function is used to select the desired mode of operation for the digital input of the loop control
board. The event input selections are mutually exclusive, i.e., selecting one will turn off the others. Once the
desired function has been selected, press the “Done” button to set the event input function for the loop control

board and return to the main Loop Configuration screen.

Press the Done button to exit screen.

Event Input Function Done |
None E

Automatic program run OFF
Automatic program hold [OFF
Automatic program abort [OFF
Coiliirs tramefar NEE

IMPORTANT: If the MCT4 control type is set for Dual Loop, Dual Loop + Cascade or Triple loop operation,
loop control boards 1 and 2 must be set to the same Automatic program function (if used) and

both inputs must be wired to the same control switch. If an automatic program function is
activated on only one of the loop control boards, program operation of one loop will continue

while the other will be affected by the input function selected.

The Automatic program run function is a single-shot action that will start the currently loaded program when
the event input is activated.
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The Automatic program hold function will put the currently running program into hold when the event input is
activated. The program will resume operation and return to the run mode when the input is deactivated.

The Automatic program abort function is a single-shot action that will abort the currently running program.
Note that the abort function does not work if the program is in hold. The program must be running in order for
the abort function to work.

The Failure transfer function puts the loop control outputs into failure transfer mode when the input is activated.
The output will then go to the percent output value set for failure transfer. The loop control outputs will return
to normal PID control when the input is deactivated.

NOTE: If an automatic ramp/soak program is in operation and one or both programmed control loops are
placed in failure transfer via the event input, the program will be stopped. When the event input is
then turned off and failure transfer is disabled, the loops will operate in static mode at the set point
and event output status prior to the time which the program was started.

The Automatic program advance next step function is a single-shot action that will advance the currently
running program by one step each time the event input is activated.

The Automatic program run/hold function is a combination of the automatic program run and program hold
functions. Upon first activation of the input, the currently loaded program will be started if not already running.
Deactivating the input will then cause the program to go into hold. The input must then be reactivated in order
for the program to resume operation.

The Loop status input function provides a visual indication on the Loop View screen in the runtime application.
When the input is activated, the border around the loop is highlighted blue. When the input is deactivated, the
border around the loop returns to the default dark gray color. This can be used as a means for alerting the user
of an operating condition, such as the equipment the loop is controlling is in operation.

The Alarm input function allows the event input to be used for alarm indication. When the input is activated,
the Event Input Alarm Message (see section 4.2.8) is displayed on the alarm screen in the runtime application
and the audible alarm sounds.

NOTE: The automatic program functions are not available on loop 3. Only loops 1 and 2 operate under
ramp/soak program control.

4.2.8 Event Input Alarm Message

When the event input function is set to alarm input, the Event Input Alarm Message entry allows the user or
OEM to assign the alarm message that will be shown on the alarm screen in the runtime application when the
input is activated. The alarm message can be up to 25 characters long.

4.2.9 Low/High Limit Setpoint

The low and high limit set points are used to set the minimum and maximum allowed set points that can be
entered for the loop control. These are typically set by the OEM to limit the control range to within the safe
operating range of the equipment.

NOTE: The runtime application provides additional user low and high set point limits (see section 9.3 Setpoint
Limits). These can be adjusted to further limit the allowable set point range within the band set by
the OEM low and high limit set points. By default, the user set point limits are zero. The user set
points must also be adjusted in the runtime application in order to allow proper set point entry.
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4.2.10 Output 1 Function

The Output 1 Function is used to set the mode of operation for the primary control output of the loop control
board. The output can be set for heating or cooling on/off control, time proportioning or linear control. The
output selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired function
has been selected, press the “Done” button to set the output function for the loop control board and return to
the main Loop Configuration screen.

NOTE: The output function must be set to match the type of output ordered on the loop control board. Relay

and SSRD output types are used for on/off and time proportioning control. The isolated VDC and mA
output types are used for linear control.

Press the Done button to exit screen.

Output 1 Function Done
None "OFF
Heating on-off control " OFF
Heating time proportioning | on |
Heating linear control | OFF
Cmmlime Am ~AFE ~mm sl NEE

The Heating on-off control function will turn on the output when the process value is below set point. When
the process value rises above the set point plus the on-off control hysteresis, the output will turn off.

The Heating time proportioning function uses the PID settings to cycle the output on and off according to the
percentage of heating required using the cycle time configured for output 1. For example, if the percentage of
output is 50% and the cycle time is 18 seconds, the output will repeat on/off cycles of 9 seconds each. If the
output was only 25%, the output would be on for 4.5 seconds and off for 13.5 seconds of the 18 second cycle
time.

The Heating linear control function uses the PID settings to vary the VDC or mA output from the minimum to
the maximum range of the output as a direct percentage of the heating output.

The Cooling on-off control function will turn on the output when the process value is above set point. When
the process value falls below the set point minus the on-off control hysteresis, the output will turn off.

The Cooling time proportioning function uses the PID settings to cycle the output on and off according to the
percentage of cooling required using the cycle time configured for output 1. For example, if the percentage of
output is 50% and the cycle time is 6 seconds, the output will repeat on/off cycles of 3 seconds each. If the
output was only 25%, the output would be on for 0.75 seconds and off for 5.25 seconds of the 6 second cycle
time.

The Cooling linear control function uses the PID settings to vary the VDC or mA output from the minimum to
the maximum range of the output as a direct percentage of the cooling output.

NOTE: Linear heating and cooling outputs are either 0-20mA or 0-10VDC. If a non-zero based or less than

the maximum value output is required i.e. 4-20mA or 1-5VDC, the output low/high limit values must
be set accordingly; refer to section 4.2.14 Output 1 Low/High Limit Values.
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4.2.11 Output 1 Failure Transfer

The output 1 failure transfer setting is used to set the value the output should go to if there is an input failure,
i.e., sensor break. The output can be set for bumpless (-1) operation or a fixed percentage of output (from 0 to
100%) if proportioning or linear control is selected for the output function. When failure transfer is set to
bumpless, the output will remain at its previous percentage of output until the input condition is corrected. Note
that this should not be used for extended periods of time as a runaway condition could occur if separate limit
devices are not installed to insure safe limits of operation by turning off the system should a limit be exceeded.

If the output function is set for on-off control, the failure transfer can be set to have the output turn on (1) or turn
off (0) when a sensor break occurs.

4.2.12 Output 1 ON-OFF Control Hysteresis

The output 1 on-off control hysteresis can be set when the output 1 function is set for heating or cooling on-off
control. It is used to eliminate rapid cycling of the control output by applying a safe-sided dead band to the
control output. When the control set point is exceeded, the output will turn on. The output will not turn off until
the process rises above (for heating) or falls below (for cooling) the set point by the hysteresis value.

The hysteresis can be set from a minimum of 0.1 to a maximum of 50.0 for units of degrees Centigrade and to
a maximum of 90.0 for units of degrees Fahrenheit and when a linear input type is used.

4.2.13 Output 1 Cycle Time

The output 1 cycle time can be set when the output 1 function is set for heating or cooling time proportioning
control. The cycle time can be adjusted from 0.1 to 90.0 seconds. For cycle times less than 18 seconds, it is
recommended that the loop control board be ordered with the SSRD drive output for output 1 to extend the life
of the control output.

4.2.14 Output 1 Low/High Limit Values

The output low and high limit values can be set when the output 1 function is set for heating or cooling time
proportioning or linear control. They are used to set the minimum and maximum percentage of the output range
for the installed output type.

For example, the standard range of the mA output is 0-20mA. In order to use the output as a 4-20mA output,
the low limit value would need to be set to 20% (20% of 20ma = 4ma). For the voltage output, the default range
is 0-10VDC. In order to achieve a 1-5VDC output, the low limit would have to be set to 10% (10% of 10VDC is
1VDC). The high limit would then have to be set to 50% in order cut the output span in half to get a maximum
output of 5VDC.

It is recommended that the output low limit be set for 0% when time proportioning is selected as the output
function. Otherwise, the output would continue to cycle on and off even if the control output required by the
PID value is 0%. In the case of time proportioning outputs, the cycle time is used as the range of the output. If
the cycle time were set to 18 seconds, a low limit setting of 10% would equate to a 1.8 second minimum on
time. Thus, even with the PID value calling for 0% output, the output would still cycle 1.8 seconds on and 16.2
seconds off.

4.2.15 Output 2 Function

The Output 2 Function is used to set the mode of operation for the secondary control output of the loop control
board.
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NOTE: The output function must be set to match the type of output ordered on the loop control board. Relay
and SSRD output types are used for proportioning control, alarm or event outputs. The isolated VDC
and mA output types are used for linear control.

Press the Done button to exit screen.

Output 2 Function Done
None "OFF
Cooling time proportioning EN
Cooling linear control | OFF
Alarm output | OFF
Deoveorra alavima mubmaid NEE

The output can be set for cooling time proportioning or linear control, an alarm or an event. The output
selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired function has been
selected, press the “Done” button to set the output function for the loop control board and return to the main
Loop Configuration screen.

The Cooling time proportioning function uses the PID settings to cycle the output on and off according to the
percentage of cooling required using the cycle time configured for output 1. For example, if the percentage of
output is 50% and the cycle time is 6 seconds, the output will repeat on/off cycles of 3 seconds each. If the
output was only 25%, the output would be on for 0.75 seconds and off for 5.25 seconds of the 6 second cycle
time.

The Cooling linear control function uses the PID settings to vary the VDC or mA output from the minimum to
the maximum range of the output as a direct percentage of the cooling output.

NOTE: The linear cooling output is either 0-20mA or 0-10VDC. If a non-zero based or less than the maximum
value output is required i.e. 4-20mA or 1-5VDC, the output low/high limit values must be set
accordingly; refer to section 4.2.17 Output 2 Low/High Limit Values.

The Alarm output function activates the Alarm 1 configuration settings for assigning the type of alarm logic to
apply to output 2. When the alarm condition is active, the output will turn on.

The Reverse alarm output function activates the Alarm 1 configuration settings for assigning the type of alarm
logic to apply to output 2. The output will be normally “on” when this function is selected. When the alarm
condition is active, the output will turn off.

The Event output function allows the output to be turned on and off via an automatic program or manually
through the MCT4 runtime application to act as a “soft” switch to turn system components on and off.

The DC power supply output function must be selected when the output type ordered for the loop control
board output 2 is a transmitter power supply.

4.2.16 Output 2 Failure Transfer

The output 2 failure transfer setting is used to set the value the output should go to if there is an input failure,
i.e., sensor break. The output can be set for bumpless (-1) operation or a fixed percentage of output (from O to
100%) if proportioning or linear control is selected for the output function.
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When failure transfer is set to bumpless, the output will remain at its previous percentage of output until the
input condition is corrected. Note that this should not be used for extended periods of time as a runaway
condition could occur if separate limit devices are not installed to insure safe limits of operation by turning off
the system should a limit be exceeded.

If the output function is set as an alarm, the failure transfer can be set to have the output turn on (1) or turn off
(0) when a sensor break occurs.

NOTE: The failure transfer setting is not applicable when the output 2 function is set for event or DC power
supply and does not affect output operation.

4.2.17 Output 2 Cycle Time

The output 2 cycle time can be set when the output 2 function is set for cooling time proportioning control. The
cycle time can be adjusted from 0.1 to 90.0 seconds. For cycle times less than 18 seconds, it is recommended
that the loop control board be ordered with the SSRD drive output for output 2 to extend the life of the control
output.

4.2.18 Output 2 Low/High Limit Values

The output low and high limit values can be set when the output 2 function is set for cooling time proportioning
or linear control. They are used to set the minimum and maximum percentage of the output range for the
installed output type.

For example, the standard range of the mA output is 0-20mA. In order to use the output as a 4-20mA output,
the low limit value would need to be set to 20% (20% of 20ma = 4ma). For the voltage output, the default range
is 0-10VDC. In order to achieve a 1-5VDC output, the low limit would have to be set to 10% (10% of 10VDC is
1VDC). The high limit would then have to be set to 50% in order cut the output span in half to get a maximum
output of 5VDC.

It is recommended that the output low limit be set for 0% when time proportioning is selected as the output
function. Otherwise, the output would continue to cycle on and off even if the control output required by the
PID value is 0%. In the case of time proportioning outputs, the cycle time is used as the range of the output. If
the cycle time were set to 18 seconds, a low limit setting of 10% would equate to a 1.8 second minimum on
time. Thus, even with the PID value calling for 0% output, the output would still cycle 1.8 seconds on and 16.2
seconds off.

4.2.19 Output 3 Function

The Output 3 Function selection is used to configure the loop control board output as an alarm or an event.
The output selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired
function has been selected, press the “Done” button to set the output function and return to the main Loop
Configuration screen.
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Press the Done button to exit screen.

Output 3 Function Done
None | OFF
Alarm output | OFF
Reverse alarm output OFF
Event output | on |
MW" mmnrse s ko b a]==

The Alarm output function activates the Alarm 2 configuration settings for assigning the type of alarm logic to
apply to output 3. When the alarm condition is active, the output will turn on.

The Reverse alarm output function activates the Alarm 2 configuration settings for assigning the type of alarm
logic to apply to output 3. The output will be normally “on” when this function is selected. When the alarm
condition is active, the output will turn off.

The Event output function allows the output to be turned on and off via an automatic program or manually
through the MCT4 runtime application to act as a “soft” switch to turn system components on and off.

The DC power supply output function must be selected when the output type ordered for the loop control
board output 3 is a transmitter power supply.

4.2.20 Output 3 Failure Transfer

The output 3 failure transfer setting is used to set whether the output should be on (1) or off (0) when there is
an input failure, i.e., sensor break. The setting applies to alarm output functions only.

4.2.21 Output 4 Function

The Output 4 Function selection is used to configure the loop control board output as an alarm, event or
retransmit output. The output selections are mutually exclusive, i.e., selecting one will turn off the others. Once
the desired function has been selected, press the “Done” button to set the output function and return to the
main Loop Configuration screen.

NOTE: The output function must be set to match the type of output ordered on the loop control board. Relay

and SSRD output types are used for alarm or event outputs. The retransmission VDC and mA output
types are used for process value or set point retransmit.
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Press the Done button to exit screen.

Output 4 Function Done
None | OFF
Alarm output EN
Reverse alarm output OFF
Event output "OFF
Deotramemmmit nrsesaes sralie a]==

The Alarm output function activates the Alarm 3 configuration settings for assigning the type of alarm logic to
apply to output 4. When the alarm condition is active, the output will turn on.

The Reverse alarm output function activates the Alarm 3 configuration settings for assigning the type of alarm
logic to apply to output 4. The output will be normally “on” when this function is selected. When the alarm
condition is active, the output will turn off.

The Event output function allows the output to be turned on and off via an automatic program or manually
through the MCT4 runtime application to act as a “soft” switch to turn system components on and off.

The Retransmit process value and Retransmit setpoint value functions allow the loop control board output
to retransmit the current input value or control set point to remote devices such as a chart recorder.

The DC power supply output function must be selected when the output type ordered for the loop control
board output 4 is a transmitter power supply.

4.2.22 Output 4 Failure Transfer

The output 4 failure transfer setting is used to set whether the output should be on (1) or off (0) when there is
an input failure, i.e., sensor break. The setting applies to alarm output functions only.

4.2.23 Output 4 Low/High Limit Values

The output low and high limit values can be set when the output 4 function is set for retransmit process or
setpoint value. They are used to set the minimum and maximum percentage of the output range for the installed
output type.

For example, the standard range of the mA output is 0-20mA. In order to use the output as a 4-20mA output,
the low limit value would need to be set to 20% (20% of 20ma = 4ma). For the voltage output, the default range
is 0-10VDC. In order to achieve a 1-5VDC output, the low limit would have to be set to 10% (10% of 10VDC is
1VDC). The high limit would then have to be set to 50% in order cut the output span in half to get a maximum
output of 5VDC.

4.2.24 Output 4 Retransmit Low/High Scale

The output retransmit low and high scale can be set when the output 4 function is set for retransmit process or
setpoint value. They are used to set the retransmit range of the output. The low scale value corresponds to
the output low limit value and the high scale value corresponds with the output high limit value.
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For example, if the output function is set for “Retransmit process value”, setting the low scale to -100 and the
high scale to 100, would produce a linear output between the output low limit and output high limit as the process
value varies between -100 and 100. If the output low and high limit values scaled the output to a 4-20mA signal,
as the process value varied between -100 and 100, the output would vary linearly between 4ma and 20maA.

4.2.25 Alarm (1-3) Function

The Alarm 1, 2 and 3 Functions are used to select the alarm type for outputs 2, 3 and 4 respectively if the output
function is configured as alarm or reverse alarm. The alarm selections are mutually exclusive, i.e., selecting
one will turn off the others. Once the desired alarm type has been selected, press the “Done” button to set the
alarm function for the loop control board output and return to the main Loop Configuration screen.

Press the Done button to exit screen.

Alarm 3 Function Done
Process high alarm [ on |
Process low alarm "OFF
Deviation high alarm OFF
Deviation low alarm | OFF
Dizarintinm bhamA hinb flacn: oo ees NEE

NOTE: For the following alarm descriptions, PV = process value, SV = the control set point value, ASP is the
alarm set point and AHY is the alarm hysteresis.

A Process high alarm is independent of set point. When the process value is higher than the alarm set point
(PV > ASP), a process high alarm occurs. When the process value is lower than the alarm set point minus the
alarm hysteresis (PV < ASP-AHY), the alarm is off.

A Process low alarm is independent of set point. When the process value is lower than the alarm set point
(PV < ASP), a process low alarm occurs. When the process value is above the alarm set point plus the alarm
hysteresis (PV > ASP+AHY), the alarm is off.

A Deviation high alarm is dependent upon the control set point and alerts the operator when the process value
deviates too high over the set point value. For deviation high alarms, the alarm set point is entered as a positive
value. When the process is higher than the control set point plus the alarm set point (PV > SV+ASP), a deviation
high alarm occurs. When the process value falls below the control set point plus alarm set point minus the
alarm hysteresis (PV < SV+ASP-AHY), the alarm is off.

A Deviation low alarm is dependent upon the control set point and alerts the operator when the process
deviates too far below the set point value. For deviation low alarms, the alarm set point is entered as a negative
value. When the process is lower than the control set point plus the alarm set point (PV < SV+ASP), a deviation
low alarm occurs. When the process value rises above the control set point plus alarm set point plus the alarm
hysteresis (PV < SV+ASP+AHY), the alarm is off.

A Deviation band high/low alarm sets two trigger levels relative to the control set point value. For deviation
band alarms, the alarm set point is entered as a positive value. The two alarm trigger levels are then defined
as SV+ASP and SV-ASP for the high and low alarm values. When the process value is greater than the high
alarm value (PV > SV+ASP) or less than the low alarm value (PV < SV-ASP), a deviation band alarm occurs.
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When the process value is within the high and low trigger levels by the value of the alarm hysteresis (PV <
SV+ASP-AHY and PV > SV-ASP+AHY), the deviation band alarm is off.

The End of automated program alarm is not associated with the process value or set point. The alarm is
turned on upon completion of an automatic ramp/soak program. The alarm will turn off when another program
is started, when power is cycled to the loop control board or when the “Reset” button is pressed on the Alarm
screen of the runtime application.

The Hold mode alarm is not associated with the process value or set point. The alarm is turned on when the
running program is in hold. The alarm will turn off when the program is placed back into run or the program is
stopped. Note that this “alarm” is not indicated on the MCT4 interface.

The Static mode alarm is not associated with the process value or set point. The alarm is turned on when the
loop control is in the single set point (static) mode of operation. The alarm will turn off when the loop control is
running a ramp/soak program. Note that this “alarm” is not indicated on the MCT4 interface.

4.2.26 Alarm (1-3) Mode

The Alarm 1, 2 and 3 Modes are used to select the mode of operation for outputs 2, 3 and 4 respectively if the
output function is configured as an alarm or reverse alarm. The mode selections are mutually exclusive, i.e.,
selecting one will turn off the others. Once the desired alarm mode has been selected, press the “Done” button
to set the alarm operation for the loop control board output and return to the main Loop Configuration screen.

Press the Done button to exit screen.

Alarm 3 Mode Done
Normal alarm action [ on |
Latching alarm action "OFF
Hold alarm action OFF
Latching and hold alarm action | OFF

Normal alarm action has the alarm output off in the non-alarm condition and on in the alarm condition. The
output state is inverted for a reverse alarm output.

Latching alarm action will keep the alarm output on even if the alarm condition has cleared until the alarm is
reset by the user. The output state is inverted for a reverse alarm output.

Hold alarm action prevents the alarm from activating on power up even when an alarm condition is present.
The alarm will be blocked until the alarm condition clears. Once cleared, the alarm will then operate normally
and activate when an alarm condition occurs.

The Latching and hold alarm action combines both the latching and hold alarm actions listed above.

4.2.27 Alarm (1-3) Indication

The Alarm 1, 2 and 3 Indication settings are used to select whether the alarm will be shown in the MCT4 runtime
application or be hidden from the user. This allows the OEM to configure an alarm to perform a specific control
function while preventing the user from adjusting the set point or seeing the activation state of the alarm.
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Press the Done button to exit screen.

Alarm 3 Indication Done
Hide alarm status/settings OFF
Show alarm status/settings EN

When the alarm indication is set for Hide alarm status/settings, the alarm will be removed from the MCT4
runtime application. The user will not be able to edit the alarm message or adjust the alarm set point. When
the alarm activates, there will be no indication or message on the alarm screen and the audible alarm will not
sound. The alarm operates as a “silent” alarm with no indication to the user.

When the alarm indication is set for Show alarm status/settings, the user will be able to access and change
the alarm set point and alarm message under the device settings. When the alarm occurs, the alarm message
will be displayed on the Alarm screen and the audible alarm will sound.

The indication selections are mutually exclusive, i.e., selecting one will turn off the other. Once the desired
alarm indication has been selected, press the “Done” button to set the alarm operation and return to the main
Loop Configuration screen.

NOTE: If the alarm is hidden but its mode is set for latching, the user will not have any indication that the
alarm requires manual reset. When an alarm is hidden, it is recommended that the normal or hold
mode be used so that the alarm output automatically resets when the alarm condition is no longer
present.

4.2.28 Alarm (1-3) Setpoint

The alarm set points can be set when the alarm function is set for a process or deviation type of alarm. If the
alarm indication is set to “show” the alarm status and settings, the set point will also be available in the MCT4
runtime application. If the alarm indication is set for “hide” alarm status and settings, the alarm set point will not
be available in the MCT4 runtime application and can only be changed in the Configurator.

4.2.29 Alarm (1-3) Hysteresis

The alarm hysteresis can be set when the alarm function is set for a process or deviation type of alarm. It is
used to eliminate rapid on/off cycling of the alarm output by applying a safe-sided dead band to the alarm.
When the alarm set point is exceeded, the alarm will activate. The alarm will not deactivate until the process
rises above (for low alarm) or falls below (for high alarm) the alarm set point by the hysteresis value. The
hysteresis can be set from a minimum of 0.1 to a maximum of 50.0 for units of degrees Centigrade and to a
maximum of 90.0 for units of degrees Fahrenheit and linear input types.

4.2.30 Alarm (1-3) Delay

The alarm delay is used to delay the activation of the alarm for a specified period of time. The delay is entered
in minutes and seconds and can be set with a minimum of zero (00.00) to a maximum of 99 minutes and 59
seconds (99.59).
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For non-latching alarms (normal or hold mode), the programmed time delay is activated (timing begins) when
the alarm setpoint is exceeded. The alarm delay will stop timing (and reset) if the PV = (Alarm SP — HY)
(hysteresis). If the time delay times out and alarm setpoint is still exceeded, the output associated with the
alarm will actuate.

For latching alarms (latching or latching and hold mode), the programmed time delay is activated (timing begins)
when the alarm setpoint is exceeded. When time delay starts the internal alarm circuit is latched (not output
but internal time circuit). After the delay expires, the output associated with the alarm will actuate. The alarm
delay does not stop timing when PV = (Alarm SP-HY). This means programming an alarm delay when using
the latching type of alarm acts as a “delay on” contact since the latching circuit is set immediately when the
alarm setpoint is exceeded, but the output is not actuated until the delay times out.

NOTE: The alarm delay is available on PCM loop control boards starting with V.17 firmware. Loop control
boards prior to this version must have their firmware updated in order to use the alarm delay feature.

4.2.31 Setpoint at Start of Automatic Program

The Setpoint at Start of Automatic Program entry is used to select the set point that will be used by the loop
control at the start of a ramp/soak program. The start set point selections are mutually exclusive, i.e., selecting
one will turn off the other. Once the desired starting set point has been selected, press the “Done” button to
return to the main Loop Configuration screen.

NOTE: If the MCT4 control type is set for Dual Loop, Dual Loop + Cascade or Triple loop operation, it is
recommended that both loop 1 and loop 2 be set to the same selection so that both loop controls
start an automatic ramp/soak program in the same manner to avoid operator confusion.

The PCM loop control board provides a selection for using the start set point value of a program. This

selection is not supported by the MCT4 and cannot be configured or entered for an automatic program
in the MCT4 runtime application. Only the current PV or control SP selections are supported.

Press the Done button to exit screen.

Setpoint at Start of Program Done

Current process value OFF

Current control setpoint ﬂ

The Current process value selection will cause the loop control to immediately assume the current process
value as the set point when the program is started. If the program is started on a ramp step, the program will
begin ramping the set point from the current process value to the target set point of the step. If the program is
started on a soak step, the program will hold the set point at the process value for the duration of the soak step.

The Current control setpoint selection will cause the loop control to use the current static set point when the
program is started. If the program is started on a ramp step, the program will begin ramping from the static set
point to the target set point of the step. If the program is started on a soak step, the program will hold the static
set point for the duration of the soak step.
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4.2.32 Setpoint at End of Automatic Program

The Setpoint at End of Automatic Program entry is used to select the set point that will be used by the loop
control at the end of a program. The end set point selections are mutually exclusive, i.e., selecting one will turn
off the other. Once the desired end set point has been selected, press the “Done” button to return to the main
Loop Configuration screen.

Press the Done button to exit screen.

Setpoint at End of Program Done
Final setpoint of automatic program OFF
Current control setpoint EN

The Final setpoint of automatic program selection will use the final set point value programmed on the end
step of the program as the control set point when the program reaches the end step. All events will be turned
off and the program will remain in this condition until stopped by the user. Once the program is stopped by the
user, the control set point and manual events will return to the previous static set point and event activation that
were used prior to the program being started.

The Current control setpoint selection will return the control set point and event status to the previous static
set point and event selections that were used prior to program operation once the program reaches the end
step.

IMPORTANT: If the MCT4 control type is set for Dual Loop, Dual Loop + Cascade or Triple loop operation,
both loop 1 and loop 2 must be set to the same selection so that both loop controls end the
program in the same manner or a program run error will occur. When the final set point is
used, the program remains in operation on the end step with the final set point value while the
program ends and the unit returns to static set point operation. If one loop ends while the other
remains running in the end step, the automatic program run error will occur.

4.2.33 Power Fail Recovery

The Power Fail Recovery entry is used to select the desired mode of operation of the loop control when power
is restored if an automatic ramp/soak program was running at the time power was lost. The recovery selections
are mutually exclusive, i.e., selecting one will turn off the others. Once the desired recovery mode has been
selected, press the “Done” button to set the power recovery mode for the loop control board and return to the
main Loop Configuration screen.

For additional information regarding the manner in which program recovery is achieved, see the Appendix
section A.3 Power Recovery Detail.

IMPORTANT: If the MCT4 control type is set for Dual Loop, Dual Loop + Cascade or Triple loop operation,
both loop 1 and loop 2 must be set to the same recovery setting. If the recovery modes are
set differently, program operation of one loop may continue while the other is terminated which
will cause a program run error alarm to occur as well as result in incorrect operation of the
program.
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This selection can also be made via the runtime application on the “Recovery” screen in offline
settings. The selection made in the runtime application is common to all programmed loop,
i.e., when a selection is made each control loop is set to the current selection.

Press the Done button to exit screen.

Power Fail Recovery Done

Continue automated program from last SP OFF

Continue automated program from PV [ on |

Static mode OFF

The Continue automated program from last SP selection will resume the program from where it left off with
the last set point set by the program at the time of power failure.

The Continue automated program from PV selection will resume the program using the current process value
at the time power is restored as the set point.

The Static mode selection will terminate the automated program and return the loop control to the single set
point mode of operation using the previous set point value prior to starting the automatic program. In addition,
any outputs configured as events will also be returned to their previous on/off prior to starting the program.

4.2.34 Communication Mode

The Communication Mode selection is used to specify how the loop control responds to a loss of
communications with the MCT4 base unit. The communication mode selections are mutually exclusive, i.e.,
selecting one will turn off the other. Once the desired mode has been selected, press the “Done” button to set
the communication mode for the loop control board and return to the main Loop Configuration screen.

Press the Done button to exit screen.

Communication Mode Done

Normal OFF

Safety N |

With the Normal mode selection, the loop control will continue operation according to the last command given.
When power is first applied to the MCT4, the loop control outputs will activate immediately according to the last
commands given prior to power loss.
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With the Safety mode selection, all loop control outputs will be set to their minimum output state (according to
the value set in the output low limit setting) with event/alarm outputs turning off if there is a loss in
communications with the MCT4 base unit that exceeds 60 seconds. Since the MCT4 base unit touch screen
interface provides the means for control and monitoring of loop operation, this insures that any devices
connected to the loop control outputs will be shut down/turned off until corrections can be made to restore
normal operation.

It also prevents the loop control outputs from activating when power is first applied to the MCT4 until proper
communication is established with the base unit. This prevents any devices connected to the loop control
outputs from being activated until the runtime application has started which provides the user with access to
the system through the touch screen interface.

NOTE: The failure transfer setting will override the Safety communications mode in the event that there is
also a control input failure. For example, if the output 1 low limit value is set to 10% and
communications is lost with the MCT4 base unit, output 1 will operate at a fixed output value 10%. If
the loop control input then fails and the failure transfer value is set to 20%, output 1 will then operate
at a fixed 20% output. The loop output will return to normal (PID) control operation once
communications are re-established with the MCT4 base unit and the control input is restored.

4.2.35 Monitor Only Mode

The Monitor Only Mode selection can be used to turn a control loop into a “monitor only” device, i.e., hide the
loop set point and percentage of output in the MCT4 runtime and only display the input value. This provides
an easy method for adding another input to the system for monitoring the value of a process, while also providing
additional outputs that could be used as manual events (not in a program), sensor power supply, etc.

Press the Done button to exit screen.

Monitor Only Mode Done
off Con|
On OFF
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4.3 Limit Configuration

The Limit Configuration screen is accessed from the Setup menu. The screen provides access to all limit

control settings.

Limit Configuration (HLM V.13)

Tagname
LIMIT

Input Type
K Type T/C

Input Units
Centigrade

Decimal Point
1

The model and version of the limit control attached will be shown in the scroll list header. To view all of the
available settings, simply swipe up or down on the screen to scroll through the list items. To edit a value, tap
the row for the desired item. If the entry is a simple numeric value, the number entry pad will be shown. If the
item has multiple selections to choose from, a list of individual selections for the item will be shown. For a
comprehensive list of all limit board settings, their ranges and factory default values see appendix section A.5.2
HLM Parameter Description.

4.3.1 Tagname

The Tagname entry allows the user or OEM to assign a specific name for each control loop, up to 11 characters
in length. This name will be used throughout the MCT4 runtime application. The default tag name is LIMIT.

4.3.2 Input Type

The Input Type entry is used to select the type of sensor that will be connected to the limit control. The input
type can be a temperature input (thermocouple or RTD) or a linear input type (VDC or mA).

Press the Done button to exit screen.

Input Type Done |
J Type T/C [OFF

K Type T/C | OFF

T Type T/C | on |

E Type T/C [OFF

D Tyme TiC NEe

The input type selections are mutually exclusive, i.e., selecting one input will turn all other selections off. Once
the desired input type has been selected, press the “Done” button to set the input type for the limit control and
return to the main Limit Configuration screen.
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NOTE: The HLM limit control is equipped with DIP switches on the component side of the board. The DIP
switches must be set properly according to the input type selection made. See section 3.2.1.1 Sensor
Input for details on sensor wiring and DIP switch settings according to selected sensor type.

Input type selections of 0-1V, 0-5V and 1-5V require special order HLM boards. Only the 0-10V input
selection is compatible with standard HLM units. If a 0-1V, 0-5 or 1-5V input is required, it must be
ordered accordingly. Linear inputs, current and voltage, are not FM approved.

4.3.3 Input Units

The Input Units entry is used to select the temperature units for temperature input types (thermocouple or RTD).
If the selected input type for the limit is a linear input (VDC or mA), the Input Units entry will display the text
entry keypad allowing the user or OEM to enter specific engineering units up to 4 characters.

Press the Done button to exit screen.

Input Units Done
Centigrade | on |
Fahrenheit OFF

The input unit selections for temperature are mutually exclusive, i.e., selecting one will turn off the other. Once
the desired temperature units have been selected, press the “Done” button to set the input units for the limit
control and return to the main Limit Configuration screen.

4.3.4 Decimal Point

The Decimal Point entry allows the input precision to be adjusted between 0 and 1 decimal digits for temperature
input types and between 0 and 3 for a 0-60mV input and VDC and mA input types.

IMPORTANT: Once the limit control has been configured with a specific decimal point, changing the decimal
point will require the limit control to be reconfigured in order to maintain previous control
settings. Alarm set points, input low/high scale, etc., DO NOT automatically scale. An entry of
100.0 becomes 1000 when changing the decimal point to zero (not 100) and must be re-
entered to set the proper value.

4.3.5 Input Low/High Scale

The Input Low Scale and Input High Scale entries are used to set the input range for linear input types (VDC or
mA). The entries are not available for temperature input types since they utilize a fixed range based on the
sensor type. The input low scale value can be set from -19999 up to the high scale value. The high scale value
can be set from the low scale value up to 45536.

NOTE: The minimum and maximum scale values are limited by the decimal point selection. For a decimal
of 0, the values are -19999 and 45536 respectively. For one decimal point, the values are -1999.9
and 4553.6. For two decimal digits, the values are -199.99 and 455.36 and for three decimal digits
the values are -19.999 and 45.536.

48



fd FuTureDESICN MCT4 a3

4.3.6 Input Filter
The Input Filter entry is used to select the time constant used for filtering the process input.

Press the Done button to exit screen.

Input Filter Done |
0 second time constant [OFF
0.2 second time constant [OFF
0.5 second time constant | on |

1 second time constant OFF

D mrmmmme Fienes e NEE

The time constant selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired
filter constant has been selected, press the “Done” button to set the input filter for the limit control and return to
the main Limit Configuration screen.

4.3.7 Output 1 Function

The Output 1 Function is used to set the mode of operation of the limit control output. The output can be set
for high limit control, low limit control or high/low limit control. The output selections are mutually exclusive, i.e.,
selecting one will turn off the others. Once the desired function has been selected, press the “Done” button to
set the limit output function and return to the main Limit Configuration screen.

Press the Done button to exit screen.

Output 1 Function Done |

High limit control OFF
Low limit control OFF
High/Low limit control | on |

The High limit control function will turn off the output when the process value exceeds the high limit set point.
Once the process value is below the high limit set point and the alarm is reset, the output will turn on.

The Low limit control function will turn off the output when the process value exceeds the low limit set point.
Once the process value is above the low limit set point and the alarm is reset, the output will turn on.

The High/Low limit control function will turn off the output when the process value exceeds the high or low

limit set point. Once the process value is within the high and low set point and the alarm is reset, the output
will turn on.
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NOTE: If a sensor break occurs, the PV value is driven to a value above the maximum of the selected input
type. Therefore, the limit will not go into alarm if configured for “Low limit control”. If this circumstance
creates a safety issue, it is recommended that the output be configured as a “High/Low limit control”.

4.3.8 Output 1 Hysteresis

The output 1 hysteresis is used to create a safe-sided dead band around the high/low limit set point to prevent
the alarm from being reset and then immediately reactivating if the process is hovering around the alarm set
point. In order to reset the high or low limit alarm, the process value must fall below the high limit set point or
rise above the low limit set point by the hysteresis value.

4.3.9 Lower/Upper Limit of High Setpoint

The lower and upper limits of high set point are used to set the minimum and maximum allowed value that can
be entered for the high limit alarm set point. These entry fields are active when the output 1 function of the limit
control is set to high limit control or high/low limit control. These values are typically set by the OEM to ensure
that the user can not adjust the high limit set point beyond the maximum safe operating limits of the process.

4.3.10 Lower/Upper Limit of Low Setpoint

The lower and upper limits of low set point are used to set the minimum and maximum allowed value that can
be entered for the low limit alarm set point. These entry fields are active when the output 1 function of the limit
control is set to low limit control or high/low limit control. These values are typically set by the OEM to ensure
that the user can not adjust the low limit set point beyond the maximum safe operating limits of the process.

4.3.11 High/Low Limit Setpoint

The high and low limit set points are the alarm points at which output 1 of the limit control will open when the
process value exceeds the entry. The high set point entry is available when the output 1 function of the limit
control is set to high limit control or high/low limit control and the low set point entry is available when the output
1 function of the limit control is set to low limit control or high/low limit control. The set points are also available
on the Alarm screen in the MCT4 runtime application.

4.3.12 Output 2 Function

The Output 2 Function is used to set the mode of operation for the secondary control output of the limit control.
The output selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired
function has been selected, press the “Done” button to set the output function for the limit control and return to
the main Limit Configuration screen.

NOTE: The output function must be set to match the type of output ordered on the limit control.
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Press the Done button to exit screen.

Output 2 Function Done |
None | OFF
DC power supply output | OFF
Alarm output E

Limit annunciator OFF

The DC power supply output function must be selected when the output type ordered for the limit control is a
transmitter power supply.

The Alarm output function activates the alarm configuration settings for assigning the type of alarm logic to
apply to output 2. When the alarm condition is active, the output will turn on.

The Limit annunciator function uses output 2 as a means for activating an external audible alarm. When the
limit output deactivates due to the process value exceeding the high or low limit set point, output 2 will also
activate. The output will remain activate until the reset button is pressed on the Alarm screen in the runtime
application or the remote reset is activated.

4.3.13 Alarm Function

The Alarm Function is used to select the alarm type for output 2 if the output function is configured as an alarm
output. The alarm selections are mutually exclusive, i.e., selecting one will turn off the other. Once the desired
alarm type has been selected, press the “Done” button to set the alarm function for the limit control output and
return to the main Limit Configuration screen.

Press the Done button to exit screen.

Alarm Function Done |
| on |

Process value high alarm

Process value low alarm OFF

NOTE: For the following alarm descriptions, PV = process value, ASP is the alarm set point and AHY is the
alarm hysteresis.

When Process value high alarm is selected and the process value is higher than the alarm set point (PV >
ASP), a process high alarm occurs. When the process value is lower than the alarm set point minus the alarm
hysteresis (PV < ASP-AHY), the alarm is off.
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When Process value low alarm is selected and the process value is lower than the alarm set point (PV <
ASP), a process low alarm occurs. When the process value is above the alarm set point plus the alarm
hysteresis (PV > ASP+AHY), the alarm is off.

4.3.14 Alarm Mode

The Alarm Mode is used to select the mode of operation for output 2 if the output function is configured as an
alarm output. The mode selections are mutually exclusive, i.e., selecting one will turn off the other. Once the
desired alarm mode has been selected, press the “Done” button to set the alarm operation for the limit control
output and return to the main Limit Configuration screen.

Press the Done button to exit screen.

Alarm Mode Done
Normal alarm action | on |
Latching alarm action OFF

Normal alarm action has the alarm output off in the non-alarm condition and on in the alarm condition.

Latching alarm action will keep the alarm output on even if the alarm condition has cleared until the alarm is
reset by the user.

4.3.15 Alarm Indication

The Alarm Indication entry is used to select whether the alarm will be shown in the MCT4 runtime application
or be hidden from the user. This allows the OEM to configure the alarm to perform a specific control function
while preventing the user from adjusting the set point or seeing the activation state of the alarm.

The indication selections are mutually exclusive, i.e., selecting one will turn off the other. Once the desired
alarm indication has been selected, press the “Done” button to set the alarm operation and return to the main
Limit Configuration screen.

NOTE: If the alarm is hidden but its mode is set for latching, the user will not have any indication that the
alarm requires manual reset. When an alarm is hidden, it is recommended that the normal or hold
mode be used so that the alarm output automatically resets when the alarm condition is no longer
present.
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Press the Done button to exit screen.

Alarm 3 Indication Done
Hide alarm status/settings OFF
Show alarm status/settings EN

When the alarm indication is set for Hide alarm status/settings, the alarm will be removed from the MCT4
runtime application. The user will not be able to edit the alarm message or adjust the alarm set point. When
the alarm activates, there will be no indication or message on the alarm screen and the audible alarm will not
sound. The alarm operates as a “silent” alarm with no indication to the user.

When the alarm indication is set for Show alarm status/settings, the user will be able to access and change
the alarm set point and alarm message under the device settings. When the alarm occurs, the alarm message
will be displayed on the Alarm screen and the audible alarm will sound.

4.3.16 Alarm Setpoint

The alarm set point can be set when output 2 is configured as an alarm output. If the alarm indication is set to
“show” the alarm status and settings, the set point will also be available in the MCT4 runtime application. If the
alarm indication is set for “hide” alarm status and settings, the alarm set point will not be available in the MCT4
runtime application and can only be changed in the Configurator.

4.3.17 Alarm Hysteresis

The alarm hysteresis can be set when output 2 is configured as an alarm output. It is used to eliminate rapid
on/off cycling of the alarm output by applying a safe-sided dead band to the alarm. When the alarm set point
is exceeded, the alarm will activate. The alarm will not deactivate until the process rises above (for low alarm)
or falls below (for high alarm) the alarm set point by the hysteresis value.

The hysteresis can be set from a minimum of 0.1 to a maximum of 10.0 for units of degrees Centigrade and to
a maximum of 18.0 for units of degrees Fahrenheit and linear input types.

4.3.18 Alarm Failure Transfer

The Alarm Failure Transfer is used to set the state of output 2 if there is an input failure, i.e., sensor break. The
selections are mutually exclusive, i.e., selecting one will turn off the other. Once the desired alarm failure
transfer selection has been made, press the “Done” button to return to the main Limit Configuration screen.
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Press the Done button to exit screen.

Alarm Failure Transfer Done |

Qutput goes off as unit fails | on |

Qutput goes on as unit fails OFF

The Output goes off as unit fails selection will force the output off during failure regardless of the alarm
activation status.

The Output goes on as unit fails selection will force the output on during failure regardless of the alarm
activation status.

4.3.19 Event Input Function

The Event Input Function is used to select the desired mode of operation for the digital input of the limit control
board. The event input selections are mutually exclusive, i.e., selecting one will turn off the others. Once the
desired function has been selected, press the “Done” button to set the event input function for the limit control
and return to the main Limit Configuration screen.

Press the Done button to exit screen.
Event Input Function Done |
None E

Remote reset OFF

When Remote reset is selected for the event input function, the event input will perform an alarm reset each
time the input terminals go from open to closed.

4.3.20 Display Format

The Display Format entry is used to select the normal display mode for the limit control in a non-limit condition.
The display format selections are mutually exclusive, i.e., selecting one will turn off the others. Once the desired
display format has been chosen, press the “Done” button to return to the main Limit Configuration screen.
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Press the Done button to exit screen.

Display Format Done
Display SAFE | on |
Display high limit set point | OFF
Display low limit set point OFF

When Display SAFE is selected, the Loop View and All View screens in the runtime application will display the
word “SAFE” when the limit alarm is not active. When a limit alarm is activated, the word “SAFE” will be replaced
with either the high limit set point (if the high limit alarm is tripped) or the low limit set point (if the low limit alarm
is tripped).

When Display high limit set point is selected, the Loop View and All View screens in the runtime application
will display the high limit set point regardless of the limit alarm condition.

When Display low limit set point is selected, the Loop View and All View screens in the runtime application
will display the low limit set point regardless of the limit alarm condition.
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4.4 Soft Alarm Configuration

The Soft Alarm Configuration screen is accessed from the Setup menu. The screen allows the user or OEM to
program each soft alarm up to the total number entered on the Control Setup screen. When more than when
soft alarm is programmed, the left/right scroll buttons will be provided at the top right of the screen in order to
view/edit settings for each alarm.

Soft Alarm 1 Configuration

Alarm Source Loop 1 {(LOOP 1) -
Alarm Function Process High -

Alarm Mode ’rann'lal—L|

Alarm Setpoint Hysteresis

The Alarm Source drop down menu selection lists all loops and monitor (if installed) to be chosen for the
process value to be monitored by the alarm.

The Alarm Function drop down menu selection is used to choose the type of alarm. Alarm choices include
process high, process low, deviation high, deviation low, deviation band and end of program. The deviation
alarms can only be chosen for control loops. For the limit control and loops programmed for monitor only, there
is no set point to associate with the alarm. For the end of program alarm, the alarm source is defaulted to loop
1, the alarm mode to normal and the alarm setpoint and hysteresis are disabled.

NOTE: For the following alarm descriptions, PV = process value, SV = the control set point value, ASP is the
alarm set point and AHY is the alarm hysteresis.

Process High The alarm is independent of set point. When the process value is higher than the alarm
set point (PV > ASP), a process high alarm occurs. When the process value is lower
than the alarm set point minus the alarm hysteresis (PV < ASP—-AHY), the alarm is off.

Process Low The alarm is independent of set point. When the process value is lower than the alarm
set point (PV < ASP), a process low alarm occurs. When the process value is above the
alarm set point plus the alarm hysteresis (PV > ASP+AHY), the alarm is off.

Deviation High The alarm is dependent upon the control set point and alerts the operator when the
process value deviates too high over the set point value. For deviation high alarms, the
alarm set point is entered as a positive value. When the process is higher than the
control set point plus the alarm set point (PV > SV+ASP), a deviation high alarm occurs.
When the process value falls below the control set point plus alarm set point minus the
alarm hysteresis (PV < SV+ASP-AHY), the alarm is off.

Deviation Low The alarm is dependent upon the control set point and alerts the operator when the
process deviates too far below the set point value. For deviation low alarms, the alarm
set point is entered as a negative value. When the process is lower than the control set
point plus the alarm set point (PV < SV+ASP), a deviation low alarm occurs. When the
process value rises above the control set point plus alarm set point plus the alarm
hysteresis (PV < SV+ASP+AHY), the alarm is off.
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Deviation Band

End of Program

The alarm sets two trigger levels relative to the control set point value. For deviation
band alarms, the alarm set point is entered as a positive value. The two alarm trigger
levels are then defined as SV+ASP and SV-ASP for the high and low alarm values.
When the process value is greater than the high alarm value (PV > SV+ASP) or less than
the low alarm value (PV < SV-ASP), a deviation band alarm occurs. When the process
value is within the high and low trigger levels by the value of the alarm hysteresis (PV <
SV+ASP-AHY and PV > SV-ASP+AHY), the deviation band alarm is off.

The alarm is not associated with the process value or set point. The alarm is turned on
upon completion of an automatic ramp/soak program. Once the alarm has occurred it
must be manually cleared from the Alarm screen of the runtime application.

The Alarm Mode drop down menu selection is used to choose the mode of operation for the alarm. The
selections include normal and hold.

Normal

Hold

The alarm will be activated when the alarm set point has been exceeded. The alarm
can be cleared from the Alarm screen in the runtime application once the alarm condition
is no longer met.

Prevents the alarm from activating on power up even when an alarm condition is present.
The alarm will be blocked until the alarm condition clears. Once cleared, the alarm will
then operate normally and activate when an alarm condition occurs.

The Alarm Setpoint can be set when the alarm function is set for a process or deviation type of alarm. The
alarm set point will also be available in the MCT4 runtime application.

The Alarm Hysteresis can be set when the alarm function is set for a process or deviation type of alarm. Itis
used to eliminate rapid on/off cycling of the alarm output by applying a safe-sided dead band to the alarm.
When the alarm set point is exceeded, the alarm will activate. The alarm will not deactivate until the process
rises above (for low alarm) or falls below (for high alarm) the alarm set point by the hysteresis value.
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45 User Communications

The Modbus slave interface of the MCT4 can be set to operate in one of two modes. The default setting is to
provide the standard MCT4 user interface for use with FDC’s Envision software. This selection assigns values

to the Modbus slave register table in the proper positions to allow communications between EnVision and the
MCT4.

User Communications

The user communications interface can be set to operate in either the
standard MCTB or Watlow F45/D simulation mode. The standard
WICTB selection provides compatibility with FDC's EnVision software
while the Watlow F4 selection provides limited compatibility with
Watlow's WatView software. See the User Communications

Reference Manual for details.

[ MCTB [ watlowF4s/D

The second selection configures the Modbus slave interface to simulate the communications interface for a
“Watlow F4S/D” controller. This selection assigns MCT4 control values to the corresponding register addresses
of a Watlow F4S/D controller allowing limited compatibility with Watlow’s WatView software. This provides
current users of the F4 controller and WatView software a control option for the replacement for aging F4

controllers while keeping the common software interface without the need for training on the use of different
software.

IMPORTANT: The Watlow F4S/D interface is limited to basic set point adjustment, event output control, profile
operation and single profile download using WatView’s profile editor. Attempting unsupported
functions may cause errors in the operation of WatView software and require it to be restarted.

See Appendix section A.1.3 MCT4 Simulated F4S/D Interface Option for details on the use of
the Modbus slave interface including communications settings, register addresses and their
associated values as well as the functionality of the selected interface type.

The F4S/D controller and WatView are registered trademarks of the Watlow Electric Manufacturing Company.
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4.6 Functions

The MCT4 functions are accessed from the Startup menu and allow the user or OEM to select which
screens/menu items will be enabled (shown) in the MCT4 runtime application. These functions can be used to
customize the system to meet specific requirements.

Functions

Select All Clear all

Loop Yiew
All View
Chart View

Alarm View

Al rma | Am

EELL

When functions are disabled at the Configurator level from the functions list, it will be disabled in the runtime
software by removing the menu item or disabling the field so the operator cannot select the function or edit any
corresponding settings related to the function. The following list provides the available MCT4 functions, where
to find the menu item(s) applicable to the function and a description of what it applies to.

IMPORTANT:

Disabling MCT4 functions that are not required for the application results in a system that is
clean and easy to use for the operator; however, be careful when disabling certain items.
Without access to them, there may be no way to determine if the system is operating as

required.

MCT4 Function

Runtime Menu Location

Description

Loop View

View\Loop

View loop PV, %Out, set loop set point and set fixed
percentage of output

NOTE: Without access to the loop view screen, the user
will be unable to set a fixed percentage of output for the
loop. If access to All View is also removed, user will be
unable to turn manual event outputs on and off.

All View

View\Overview

view loop PV, %Out, set loop set point

NOTE: If access to the Loop View is also removed, the
user will be unable to monitor or adjust loop operation.

Chart View

View\Chart

view and set up real time trends for loops and monitors

Alarm View

View\Alarm

Notifications

view and reset current alarms
current alarm status

NOTE: With the function disabled, the user will only be
able to access the alarm screen to reset an alarm when
the alarm occurs by pressing the flashing alarm icon.

If the alarm is latching and does not reset, the user will
be unable to return to the screen to try and clear the
alarm unless another alarm occurs to again display the
flashing alarm icon.
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MCT4 Function

Runtime Menu Location

Description

Alarm Log

View\Alarm File

view and email alarm history files

Security Settings

Security

Notifications

view/set security rights, view audit trails, user log on
view security and audit status

NOTE: If security is enabled, but system security is then
disabled through this item, the user will be unable to log
on. Default security (operator level) access will be used.
This allows audit trails to be active while hiding all user
security features.

With security menu disabled, audit trail files are
accessible via Log/USB File Utilities or temporarily re-
enable security menu to gain access to the audit files.

Automatic Program
Control/Recovery

Program
Device\Settings\Offline\Set\Recovery

Notifications

view, create, edit and run automatic ramp/soak programs
set power recovery mode

view program status

NOTE: When disabled, all program items and menus will

be removed from the runtime application. The user will
be unable to access or start programs via the interface.

Data Logging

Data\Data

Notifications

enable/disable data logging, select points for logging,
access to historical viewer, FTP and USB File utilities

view data log status, length and interval

NOTE: If data logging is set to log on program operation
or when the MCT4 starts and this menu is then disabled,
data logging will be disabled. This menu item must
remain visible in order for the built-in data logging of the
MCT4 to function.

The USB File utilities will not be accessible to copy or
delete data, alarm, audit or program files.

Data Log Viewer

Data\Chart

access to view historical data log files

Annotations

Data\View\Annotation

access to add and view operator annotations to data files

Digital Signatures

Data\View\Signature

access to view and add digital signature to data log file

File Utilities

Data\Utilities\USB

access to copy/delete alarm, audit, program and data log
files

Note: Alarm, audit and data files may be transferred via
FTP if unit is so configured.

FTP/WAN Settings

Data\Utilities\FTP/WAN

access to view/configure FTP file transfer settings

NOTE: Once the FTP is configured for Auto Backup in
the runtime application, this menu item can be disabled
and hidden from the operator so that OEM configuration
is preserved and cannot be accessed or altered. The
Auto Backup to the FTP Server would occur as
configured.

Loop Manual Mode

View\Loop

access to placing the loop in manual and setting a fixed
percentage of output

Loop PID Tuning

Device\Settings\View\Tuning

access loop tuning screen

NOTE: With loop PID tuning disabled, the user will also
lose the ability to place the loop in auto tune.

Loop Cascade Settings

Device\Settings\Set\Cascade

access cascade settings screen
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MCT4 Function

Runtime Menu Location

Description

Alarm Settings

Device\Settings\Set\Alarm

access alarm settings

NOTE: Alarms can be fully programmed in the
Configurator and hidden in the runtime by disabling this
function. The alarms will operate as programmed in the
background removing all access by the operator.

Email/SMTP Settings

Device\Settings\Email\Email

access to view/configure email settings

Communication Settings

Device\Settings\Set\Comms

Notifications

access to web server, Modbus and VNC settings

view web server and VNC status

Edit Event Names

Device\Settings\Set \Event

access to view/edit system event names

NOTE: Event names can be assigned in the runtime and
then this item disabled to prevent changes to event
names.

Temperature Units

Device\Settings\Offline\Set\Units

access to set temperature units

Input Calibration

Device\Settings\Offline\Calibrate\Inputs

access to input calibration for all loops and limit control if
installed

Import/Export Setup

Device\Settings\Offline\System\
Configuration

access import/export utility to back up current Orion-M
configuration or restore configuration from back-up file

Setpoint Limits

Device\Settings\Set\Limit

access loop set point high and low entry limits

Language

Device\Settings\Offline\Set\Language

access to set the MCT4 display language selection for
menus and online help

Exit Application

Device\Settings\Offline\System\Exit

access to the exit application screen

Loop view Manual
Operation

View\Loop — Manual Operation button

access for turning manual events on and off

Loop View Program
Operation

View\Loop — Program Operation button

access to program selection and run/hold control

4.7 Startup View

The Startup View screen is accessed from the Startup menu and allows the user or OEM to define which of the
main view screens the runtime application will display when it first starts and when the “Home” icon is pressed.

Startup View

Loop View | on |

All View [OFF
Chart View [ OFF_
Alarm View OFF
Alarrs | Am NEE

The available selections are Loop View, All View, Chart View, Alarm View and Alarm Log.
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NOTE: If the selected screen to view on startup is disabled in the MCT4 functions list, the screen will only be
available when the “Home” icon is pressed.

4.8 Alarm Names

The Alarm Names screen is accessed from the Tagnames menu and allows the user or OEM to edit the name
(alarm message) of all configured alarms. In order to access the screen, there must be at least one loop control
output configured as an alarm, one soft alarm programmed or the limit control installed.

Alarm Names
ALME1

{Loop 1 Qutput 4)
ALME2

{Loop 1 Soft Alarm)
ALMEZ

{Loop 1 Soft Alarm)

ALMEA4
{Loop 1 Soft Alarm)

The alarms will be listed in sequential order starting with any outputs programmed as an alarm on loop 1 through
loop 3 and/or the limit, and then soft alarms. The default alarm names are ALM#1, 2, 3, etc. To assist in
identifying which device/output the alarm is assigned to, the list includes the alarm source. The alarm names
will be displayed in the runtime application as the alarm description on the Alarm screen. To change the name
of an alarm, select the alarm from the list and enter the desired text up to 25 characters.

4.9 Event Names

The Event Names screen accessed from the Tagnames menu and allows the user or OEM to edit the names
of all configured event outputs. In order to access the screen, there must be at least one loop control output
configured as an event.

Event Names
EvV1

{Loop 1 Qutput 3)
EV2

{Loop 2 Cutput 3)

EV3
{Loop 2 Cutput 4)

The events will be listed in sequential order starting with any outputs programmed as an event on loop 1 through
loop 3. The default event names are EV1, 2, 3, etc. To assist in identifying which device/output the event is
assigned to, the list includes the event source. The event names will be displayed in the runtime application
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on the Manual Operation slide out, All View and program Entry screens. To change the name of an event,
select the event from the list and enter the desired text up to 9 characters.

4.10 Custom Name\Address

The Custom Name\Address screen is accessed from the Tagnames menu and is typically used by the OEM to
configure the main splash screen when the MCT4 runtime application starts. It allows the company name and
contact information to be entered and shown each time the MCT4 controller is powered up. It also allows the
name of the controller to be changed in order to adapt it to a specific product or market.

Custom Name\Address

Company FUTURE DESIGN CONTROLS
Address BRIDGEVIEW, IL

Phone 888-751-5444

Prod Name [MCTB

Enter startup screen and about information.

To edit the company, address, phone number or controller (product) name, press the field and enter the desired

text. Each field can be entered with a maximum of 24 characters that will be displayed on the splash screen
when the MCT4 starts.
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5 Basic Operation

This section is designed to help guide the user through the MCT4 touch screen interface and menu structure
in order to navigate through the various operation, monitor and setup screens and gain an understanding of
how to use them. Subsequent sections of this manual are tailored to the special features and functions of
MCT4. Consult those sections of the manual for further information and specifics on how to set up and operate
them.

5.1 OEM Configuration Options

The availability of certain menu items, screens and the functionality of MCT4 are determined by the
configuration of the loop control(s). This manual covers all available options, some of which may not be
available on your system.

If there are questions or concerns about the operation and available options on your MCT4 controller, contact your
OEM for further information. Only your OEM can address equipment related issues.

5.1.1 Loop Control Monitor Only Mode

The loop control monitor only selection in the Configurator provides an OEM with a low-cost video recorder
option to use in place of a standard circle/strip/paperless recorder. When the loop monitor only function is
enabled in the Configurator for a loop, the MCT4 automatically configures itself to remove all set point fields,
automatic ramp/soak program control options, loop tuning and set point limit access so that only the loop
process value (PV) is available for the monitor only loop.

4/6,/2017 4/6/2017
| 10:36 AM | 10:33 AM

24.2 PV

Manual Operation Manual Operation

- Loop View on single loop system - - Loop View on dual loop system -

Unlike your basic chart recorder; however, the loop controls are still functional. They can be used to control a
process if there is the need for fixed, single set point control. A loop can be programmed with a fixed set point
by the OEM, and it will then control the process in the background without the need for any user access.

The OEM can also provide events for the user to turn equipment on or off, and alarms can be configured to
alert the user to process changes.

If one control loop is required while another point is for recording only, enabling the monitor only mode on loop
2 in the Configurator will remove the set point fields, profiling operation for loop, loop tuning and set point limit
access for loop 2 only. Loop 1 will maintain all control functions including the automatic ramp/soak program
operation, while loop 2 will be shown as a monitor only point for recording purposes.
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5.2 Touch Screen Interface

The MCT4 display is split into two sections; the icon bar and main display area.

e — RO
-

Main Display —_ 24-2 PV

% 100.0| % 4.5
C C
LOOP 1 LOOP 2

Manual Operation Program Operation

Loop View Screen

The menu icon will open the main menu for navigating to the different control and
monitoring screens. Menu items will dynamically appear providing available options
based on the system area the user is in, i.e., security, data logging, setup, etc.

P\ The information (help) icon will display text-based help associated with the current
'.\w) screen. Help is available in 10 languages based on the user selection in the offline setup
N /4 ;

— of section of MCTA4.

’ R The home icon will return the user to the main view from anywhere in the MCT4
] r [ application. The main view is set by the OEM in the MCT4 configuration and can be the
— single or dual loop, chart, alarm, alarm history, event or digital 1O view.

The alarm icon will appear and flash when a new system alarm occurs. Pressing the
alarm icon will take the user directly to the alarm monitor screen in order to view and /or
reset the active alarm condition.

The left and right navigation arrows will appear on screens that provide additional
4 e information that the user can scroll to such as the loop view screens, charts or program
& entry screen in order to cycle through each step of a ramp/soak program.

NOTE: A single press of the left or right arrows will scroll program steps to the next step or screens
to the next available screen option (i.e. chart number). Pressing and holding the arrow
keys will continue the item scrolling until the last step of the program is reached or the
button is released.

IMPORTANT: Do not use any sharp or metal objects on the touch screen as they may damage the
surface. Also, be sure that hands and fingers are free from oils or chemicals which may
mar the surface of the touch screen.
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5.3 Menu Navigation

The MCT4 provides the user with the ability to select text-based menu navigation, much like the typical file
menu system of a PC, as well as an icon-based navigation system like that of a “smart” device. The user can
switch back and forth between the two from the Setup menu.

4/6/2017
_ 12:27 PM

Loop
Chart

Alarm

Program »

Device » _
Alarm File

Security » _
Overview

Data ’ Program Operation

Text Based Navigation

Overview Chart

Alarm File Settings

Touch and drag
finger across
screen to switch
between menu
pages.

Active Page
Indicator (1 of 3)

Icon Based/Slide Page Navigation

The available menu items are dependent upon the OEM configuration of MCT4. Not all of the menu items
shown may be available on your system. The following information is provided as an overview of the full
navigational menus for the MCT4.
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531 Ho

The home menu is the top level, default menu provided when MCT4 first powers on.

me Menu

Pressing the menu

(monitor) icon will display the main menu offering the selections shown below.

5.3.1.1 Text Based Home Menu

m Loop

Pragram » Chart
— | Alarm
Device _
Alarm File
Security »| /.
Overview
Data v
View ,
Program » [ aglia¥
Deiae - Status
Security »
Data y
View ,
Program »
Security »
Data 8
Configure
View Login
Pragram | Log Off
Device | Audit
Data »| Password
View ,
Program »
Device »
Security »

The View menu provides navigation to all standard view screens. These include
the Loop view, real time Chart, Alarm monitor, Alarm File and Overview control
screens.

The Program menu provides access to the automatic ramp/soak program
actions, Entry and Status views.

The Device menu provides access to the MCT4 controller settings. These
include, loop set point entry limits, alarm set points, communication settings,
email setup as well as access to offline settings for date/time, etc.

The Security menu provides access for user login, security settings and audit
trail viewing if the security system is enabled.

The Data menu provides access to data log functions, file utilities, FTP\WAN
back-up settings as well as the historical data viewer.
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5.3.1.2 Icon/Slide Page Based Home Menu

4/6/2017
1:00 PM

Overview

Aarm Fie

4/6/2017
1:01 PM

4/6/2017
1:01 PM

E:l:lnigure

Password

Settings
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Slide page 1 provides navigation to all
standard view screens. These
include the Loop and Overview,
Chart, Alarm monitor, and Alarm File.

It also provides quick access to the
MCT4 Settings and Data file functions
which include file utilities, FTP\WAN
back-up settings as well as the
historical data viewer.

Slide page 2 provides access to
program Entry and Status views.

Slide page 3 provides access to
Configure security settings, Audit trail
viewing, current User information,
user Password editing and user Login
and Log Off functions.
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5.3.2

Automatic Ramp/Soak Program Menu

The automatic ramp/soak program menu is identical to the “Home” screen menus for ease of operation. See
section 6 on Automatic Ramp/Soak Program Operation for detailed information on how to create and run

programs.

5.3.2.1 Text Based Program Menu

m Loop

Pragram » Chart
— | Alarm
Device » :
Alarm File
Security »| ™Y/ .
Overview
Data 8
View ,
Program » [lisalig¥
Deiae - Status
Security »
Data v
View ,
Program »
Security »
Data 8
Configure
View Login
Pragram | Log Off
Device | Audit
Data »| Password
View ,
Program »
Device »
Security »

The View menu provides navigation to all standard view screens. These include
the Loop view, real time Chart, Alarm monitor, Alarm File and Overview control
screens.

The Program menu provides access to the automatic ramp/soak program
actions, Entry and Status views.

The Device menu provides access to the MCT4 controller settings. These
include, loop set point entry limits, alarm set points, communication settings,
email setup as well as access to offline settings for date/time, etc.

The Security menu provides access for user login, security settings and audit
trail viewing if the security system is enabled.

The Data menu provides access to data log functions, file utilities, FTP\WAN
back-up settings as well as the historical data viewer.
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5.3.2.2 Icon/Slide Page Based Program Menu

4/6/2017 Slide page 1 provides navigation to all
1:00 PM standard view screens.  These
include the Loop and Overview,
Chart, Alarm monitor, and Alarm File.

Overview he It also provides quick access to the
MCT4 Settings and Data file functions
which include file utilities, FTP\WAN

I o back-up settings as well as the
alarm File Settings historical data viewer.

4/6/2017 Slide page 2 provides access to
1:01 PM program Entry and Status views.

Slide page 3 provides access to
Configure security settings, Audit trail
viewing, current User information,

user Password editing and user Login
Q and Log Off functions.
Configure

4/6/2017
1:01 PM

Password
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5.3.3 Device Settings Menu

The device settings menu is provided when the user selects “Settings” from the main “Device” menu. See
section 9 on Device Settings for detailed information on these settings and their use.

Text Based System Setup Menu

5.3.3.1

e Tuning
Set 3

Email »

Offline »

View | Alarm
Set j Limit
— | Cascade
Email »
_ | EBEvent
Offline »| Navigation

Comms

View »

Set 3

3 Email
Offline »| Message
View

Set s

Email »

O 3y Offline

The View menu provides navigation to the manual loop Tuning screen.

The Set menu provides access to settings Alarm set points, control loop
set point Limits, Cascade control settings, Event tagnames, Navigation
type selection and Communications options.

The Email menu provides settings for the email server to send SMS text
messages and/or emails on alarm and allows the user to compose and
send a Message to any user configured in the system.

The Offline menu provides access to the MCT4 offline setup which
provides the user with the ability to adjust the date/time, calibrate the touch
screen, configure profile power recovery options, etc.
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5.3.3.2 Icon/Slide Page Based Device Settings Menu

Slide page 1 provides access to
Navigation type, control loop set
point Limits, Alarm set points, loop
Tuning, Event tagname entry and
Email server settings and

Naviga‘aticm Messaging'
It also includes access to the
_ communications settings for the
Tuning - omms web page, VNC server and Modbus

user communications.

Email

Slide page 2 provides access to
Cascade control settings.

Cascade
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5.3.4 Offline Menu

The offline menu is provided when the user selects “Offline” from the device settings “Offline” menu. See
section 10 on Offline Settings for information on these settings and their use.

NOTE: Offline settings can only be accessed when an automatic ramp/soak program is not running and data
logging is turned off.

5.34.1 Text Based Offline Setup Menu

= Settings The View menu provides navigation back to the MCT4 device settings
- menu.
Set ’
Calibrate »
System »
The Set menu provides access to the profile power Recovery options,

View ’ temperature Units selection, NTS Clock, and Language settings.

o Recovery

Calibrate »| Units

System | Clock

Language
View , The Calibrate menu provides access to the user input calibration for the
control loop/limit inputs.
Set v
alibrate » gEig[ellje]
System »
The System menu provides access to the MCT4 Display settings,
import/export Configuration utility, About screen and Exit application
screen.
Set 3
———| Display
Calibrate » :
__ | Configuration
About
Exit
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5.3.4.2 Icon/Slide Page Based Offline Menu

Slide page 1 provides navigation
back to the device Settings menu,
Clock, Display settings, About

= MCT4 and Exit application screens,
temperature Units selection,
Settings ; Display Language, N import/export
Configuration utility and input Offset

i' '}; calibration.

About i Units

Language l::unfigur[atiun Calibrate

Slide page 2 provides access to the
automated program power
Recovery options.

Recovery
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5.3.5 Data Menu

The data log menu is provided when the user selects “Data” from the main “Data” menu. See section 8 on Data
Logging for information on these settings and their use.

5.35.1 Text Based Data Logging Menu

© Annotation The View menu provides access to the data file Annotation and digital Signature
File ,| Signature screens.
Data
Chart »
Utilities »
View The File menu provides functions for opening and deleting historical data log files.

e Open

Data Delete

Chart »

Utilities »
Vi The Data menu provides access to the main Data screen for starting and stopping
iew : : i
data logging and to the log point Assignment screen where the user can select
File \ which items are to be logged to the history file.
Data Data

Chart | Assign

Utilities »

View The Chart menu provides functions for viewing historical data files in graphical
format.

File 3

Data

Utilities »

View The Utilities menu provides access to the MCT4 file management utilities

— including USB file transfer and FTP/WAN back-up.

File 8

Data -

| UsB

Hiﬂﬁ Memory
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Icon/Slide Page Based Log Menu

4/6/2017
3128 PM

Data
Delete Annotation Signature

=2 %

4/6/2017
3128 PM

Memory

76

Slide page 1 provides access to the
main Data log screen and to the log
point Assignment screen where the
user can select which items are to
be logged.

Historical data file functions are
provided for Opening and Deleting
historical files and viewing/setting
data file Annotations and digital
Signatures.

The plot Set and Chart icons
provide access to the historical data
viewer options.

Slide page 2 provides access to the
FTP/WAN back-up settings and the
memory check utility for viewing
available system/storage memory
space.
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5.4 Notifications

The notification window is a feature that can be accessed by pressing the date/time field in the icon bar. This
window provides a snapshot of current MCT4 activity. The noatification window can be closed by pressing the
date/time field again, or is automatically closed if the Menu, Home or a navigation arrow icon is pressed.

LOOP 1 L
P¥ = 243 5P = 25.2
LOOP 2
PY¥ = 44.4 5P = 0.0

Program
Inactive /

LOoP 1 Alarm /
Inactive
Manual Operation /
Data

A user can view all notifications by touching the screen and dragging their finger up or down on the list to
scroll through all items like other lists in MCT4. The notifications include the following:

<
<«

* Loop PV and SP for each loop configured.

* Automatic program status including name of running profile.

» Active alarm status including the most recent alarm.

» Data logging status including active file name and the length and logging rate set.
* Security status including the current user.

» Audit trail active/inactive status.

* Web server active/inactive status.

* VNC server active/inactive status.

« MCT4 IP address.

* Available SD storage memory remaining.

The appearance of the items is based on the configuration of the MCT4. If data logging or security functions
are disabled in the Configurator for example, their status items will be removed from the list as well.

NOTE: The notification items do not update while the list is shown. The information shown in the list is a
snapshot of the data at the time the window was shown. Therefore, the PV or SP shown for a loop
may not be the actual values for the loop if the notification window is left open for extended periods
of time. The notification window is not available in the offline setup.

5.5 Control Loops (Single Set point Operation)

The Loop view screen provide direct viewing options for the control and monitoring of the MCT4 control loops
and limit control (if configured). The Loop screen allows the user to adjust the current loop set point (SP) and
view the process variables (PV) and percentages of output (%) for each loop.

55.1 Loop View

The Loop screen is accessed from the home “View” menu. It automatically configures itself to display from one
to three loops or up to two loops and limit control based on the configuration of the MCT4.
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Press PV value
for historical
min/max.

Press PVtagto ¥
reset historical
min/max.

Set Point Entry
— Field

-100.0

Press % tag to __—p
enable/disable
manual output.

Loop Units

Percent Output — LOOP] PO —— Loop Name

Entry Field
Manual Operation Program Operation

The set point entry field is the area where the screen can be touched in order to bring up the keypad entry
window. Using the numeric entry keypad, a hew set point can be entered. Once entered, the new set point will
be shown in the set point entry field. Adjustment of the set point is locked out if an automated ramp/soak
program is running.

IMPORTANT: When operating in single set point mode, the set point is saved in the loop control board’s
memory once every 6 minutes. If the set point is changed and power is removed prior to the
6-minute time period, when power is re-applied, the loop set point will return to the previous
value.

Insure that power remains on the unit for 6 minutes after a set point change in order to have it
power-up with the desired set point the next time power is applied.

The percent output entry field is the area where the screen can be touched in order to bring up the keypad
entry window. Using the numeric keypad, a new fixed percentage of output can be set for the loop. In order to
be able to enter a fixed output percentage, the loop must first be placed in manual output mode. This is done
by pressing the “%” tag on the screen. This feature can be removed by turning off the “Loop Manual Mode”
function in the Configurator.

The loop name and loop units, shown at the bottom of each loop (or limit), will display the tagname and units
as entered in the Configurator.

5.5.1.1 Historical Minimum and Maximum

The MCT4 monitors and stores the minimum and maximum process value reached during operation for each
loop in the system as well as the limit if configured. The current historical values can be viewed by pressing
the process value display field for the desired loop or limit.
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4/11/2017
= 9:58 AM

LOOP 2:
PV Historical Max PV = 22.3
Historical MinP¥ = 51.3

%

LGUI_ i LT L I_J.I""IJ:T

Manual Operation Program Operation

Pressing the “OK” button will close the dialog window and return to the Loop view screen. The historical values
are reset each time the runtime application is started and can also be manually cleared by pressing the “PV”
tag on the Loop view screen.

4/11/2017
_ 10:05 AM

PV Restart historical minimum and maximum 2 4 9
process value recording for LOOP 27 .

%

LGUI_ L LT L I_J.I""IJ:T

Manual Operation Program Operation

Pressing the “Yes” button in the dialog window will reset historical minimum and maximum values and default
them both to the current process value. Pressing “No” will simply close the dialog.

5.5.1.2 Manual Operation

The Manual Operation button displays a “slide out” window providing access to all events programmed for the
system. To turn each event and its corresponding output on or off, simply press the button associated with the
event. Slide the list up or down as necessary to view additional events if more are programmed than can be
displayed in the window at one time.
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Manual Operation

L2EY1 OFF

100.0 |%
C
LOOP 1 L

ol R —

NOTE: The MCT4 loop controls can provide up to 3 event outputs each (for a total of 9 events). Depending
upon the configuration of MCT4, some outputs may perform specific control or alarm functions. The
use of each output, and what it controls, is determined by the system designer. If there are questions
or concerns about the configuration and operation of your MCT4 controller, contact your OEM for
further information. Only your OEM can address equipment related issues.

The names of events are also determined by the system designer. The screen shot above is an
example. Consult section 9.3 on Event Names on how to change the names of events.

5.5.1.3 Program Operation

The Program Operation button displays a “slide out” window with all automated program operations included.
Press the desired icon for quick access to any program operation. The “Select” icon can be used to select any
program stored for quick run operations.

% @ ﬁ Pr°gr;';;ziiratio.1
PV  24.2|PV Q} @ @

Run Hold Stop

%% 100.0| % ﬁ
|

LOOP 1 L Edit Select

el ——

5.5.2 Overview Screen

The Overview screen displays all loops, the limit and events on a single screen for quick access to all system
parameters. Press any loop to access the “slide out” keypad for set point entry. Press an event button to turn
the output on and off. The Program Operation button displays the “slide out” window to access all automated
program operations. Fields located at the bottom of the Overview screen will display the current program loaded
as well as a scrolling alarm field which will cycle through any and all alarms that are active in the system.
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4/11/2017

10:14 AM
Overview Program Operation |
LOOP 1 (C)
PY = 24.2 SP = 25.2 LIy E
LODP 2 (C) T
PY¥ =51.3 5P = 33.2 AR OFF
LIMIT (C)
PY = 25.2 SAFE

Prograny: SDF

5.6 Process Monitoring

The Loop and Overview screens provide the current process values of the MCT4. In order to view the process
inputs over time, the MCT4 provides real-time charts. Four user configurable charts are provided with up to six
plot points per chart.

5.6.1 Charts

The Chart screen is accessed from the home “View” menu. The real-time charts can be configured to display
the process variable (PV), set point (SP) and percentage of output (%) of each control loop over a selectable
period of time. The vertical axis determines the range of displayed data while the horizontal axis determines
the history period. The maximum time period that can be shown in a chart is 24 hours. The MCT4 comes
standard with 4 configurable charts. Each chart includes up to 6 trend lines configurable by the user.

4/11/2017 ‘ *
= 10:25 AM

Chart 1 Labels | Set |

LOOP 1 PY = 34.1C

100.0

60.0

60.0

40.0

20.0

0.0

10:21AaM 10:23AM 10:24AM 10:25AaM

The rate at which the chart plots a new point is based on the time period to be shown. Each buffer can hold a
total of 720 readings for each of the selected channels to plot. The update rate can be calculated by the formula:
time period (in minutes) * 60 / 720. Note that for time periods less than 72 minutes, the update rate will be held
to a minimum of 6 seconds. Thus, the update rate will vary from a minimum of 6 seconds (for time periods of
72 minutes or less) up to a maximum of 120 seconds for 1440 minutes (24 hours).

The Labels button allows the user to cycle through each of the configured plot channels to determine what
each colored plot represents as well as view the current value without having to return to the Single or Dual
view screens. The left and right scroll buttons at the upper right of the screen allow the user to cycle through
each of the four available charts.
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The charts also allow you to “zoom in” on a particular area to have a more detailed look at current data. By
using your finger to select an area on the screen, the chart will zoom in on that area. To select a portion of the
plot, touch and hold the screen with your finger. Drag your finger across the graph and a box will be drawn
around the selected area. Removing your finger from the screen will cause the chart to redraw with only the
selected plot area. To return to the normal view, touch the ‘X’ or ‘Y’ axis and select zoom out to return to the
previous zoom setting or zoom normal to return to the full display.

NOTE: When a chart is zoomed in, it will not update with new information. The chart must be in normal view

mode in order to update at each time interval. The chart will return to normal automatically when
selecting a different screen to view.

5.6.1.1 Chart Setup

To configure a chart, press the “Set” button in the upper right corner of the display. The setup screen will be
shown. To assign channels to the chart, simply touch the on/off button for the desired items in the list to select
them. Select the left or right vertical axis for each item by selecting the item in the list and press the button for
the desired “Left” or “Right” axis. The left axis is the default axis selection. If none of the channels are assigned
to the right axis, the axis will not be shown on the chart.

Press the Cancel or Save button to exit screen.

Chart 1 Cancel | Save |
LOOFP 1 BV

LOOP 1 SP
LOOP 1 %Out

Left Right

_on [ OFF

Once the channel selections have been made, press the “Axis” button to adjust the time period and vertical axis

ranges of the graph.
Press the Return button to exit screen.
Axis 1 Return |
Time Period (minutes)

Left Right

Maximum 100 Maximum 100

Axis

" GEE

Minimum |I| Minimum |I|
Automatic Scale Automatic Scale

Time Period Adjusts the displayed time period for the graph. The allowable range is from 4 to
1440 minutes (24 hours).
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Maximum The maximum value sets the maximum range of the vertical access with a minimum
value of -32,760 and a maximum of 32,760.

Minimum The minimum value sets the minimum range of the vertical access with a minimum
value of -32,760 and a maximum of 32,760.

Automatic Scale When on, the vertical axis will automatically adjust its zero and span as needed to
display the selected plot channels.

Once all settings have been made, press the “Return” button to return to the channel selection screen. Press
the “Save” button to store the current channel and axis entries or the “Cancel” button to exit chart setup without
altering the current chart settings. If channel selections or the time period for the chart has changed, all current
chart data will be cleared when the new entries are saved. The chart will then begin plotting new data according
to the new settings.

5.7 System Alarms

When an alarm condition occurs, the alarm icon flashes in the MCT4 icon bar to provide a visual indication of
an alarm condition. An audible alarm will also sound if the alarm requires immediate operator attention such
as a loop communications failure or a process alarm set point has been exceeded. For more information on
adjusting the audible alarm volume, see Section 10.12.3, Alarm Volume.

NOTE: The MCT4 loop controls can provide up to 3 alarm outputs each (for a total of 9 alarms). Depending
upon the configuration of the MCT4, some outputs may perform specific control or event functions.
The use of each output, and what it controls, is determined by the system designer. If there are
guestions or concerns about the configuration and operation of your MCT4 controller, contact your
OEM for further information. Only your OEM can address equipment related issues.

For information on alarm operation, see Section 9.4, Alarm Settings.

5.7.1 Alarm Monitor

The Alarm screen is accessed from the home “View” menu. It can also be displayed by pressing the alarm icon
whenever a new alarm occurs. It displays all current and/or previously acknowledged alarms according to time
and date of occurrence. Once the alarm is reset, the alarm icon will be hidden; however, the alarm condition
may still be present.

4/11/2017
| 10:36 AM

Ala rm Reset Clear

COMPRESSOR FAIL
4{11/2017 10:36 AM

The alarm will be removed from the list when cleared by the operator by pressing the “Clear” button. Only
alarms that are not currently active in the system can be cleared from the alarm list.
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IMPORTANT: If aloop control is in manual mode or in automatic tune and the reset button is preset, the alarm
reset will terminate automatic tune or manual mode and place the loop back into normal
operation.

Upon alarm reset, if the process no longer exceeds the alarm set point, but the loop control
alarm output has not yet reset due to the alarm hysteresis, the alarm reset will ignore the alarm
hysteresis and the alarm output will immediately go to the non-alarm output state.

5.7.2 Alarm File

The Alarm File screen is accessed from the home “View” menu. It displays all alarms for any given day. The
MCT4 can store daily alarm files for a period of a year or longer (time based on storage usage for data history).
Each time an alarm occurs on the MCT4, the alarm is written to a file. Alarm file names are listed as
MMDDYYYY (where MM = month, DD = day, YYYY = year. The “Open” file button will display a dialog box
where the user can select any alarm file to view.

Alarm File ’A" Open
EVINS2

4/11/2017 10:13 AM
COMPRESSOR FAIL

4§11/2017 10:36 &AM

The send email icon % allows the user to send a copy of the currently opened alarm file to any user configured
in MCT4. When the email icon is pressed, an “Add Recipients” window will be displayed where the user can
select recipients for the file from any of the email addresses configured under the MCT4 email settings. For

information on how to add email recipients to MCT4, see the section 8.9, Email.

NOTE: If no alarms occurred on a given day, an alarm file will not be created for that day. The alarm list will
display up to 650 alarm files. If more than 650 alarm files are present, the alarm files cannot be shown
in the list and the files will have to be exported from the MCT4 in order to view them. This can be
done either via USB file utilities (see section 8.4) or FTP (see section 8.5).
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6 Automatic Ramp/Soak Program Operation

A ramp/soak program is a set of instructions (set points and events) programmed as a timed sequence of steps.
When a program is run, the MCT4 executes each step of the program automatically, in sequence, based on
the time duration and settings for each step. The MCT4 can store hundreds of programs (depending on storage
usage for data history) with up to 64 steps in each. All program step entry is located on a single screen so even
the most complex program is easy to create and edit.

Program: JUMP

*|
Step 1: Max Steps = 5 — L
Type = Ramp L1EV1 E

Time mm.ss = 0.10 L2EV1 OFF

LOOP 1 = 50.0

File Edit Insert Remove
Program Entry Screen

The pop-up “File” icon menu provides the following functions:

Program: o
stepLim| Event Hold

rype = r{ OPEN L1Eva on |
Time mm. Save L2EV1 OFF
Loop 1| Dave As

Insert Remove

New Clears all current program entries.

Open Provides file open dialog to select a program from memory.
Save Saves the current program being edited.

Save As Saves the program being edited under a new name.
Delete Deletes the current program from internal memory.

Export Export the current program to USB memory device.
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The pop-up “Edit” icon menu provides the following functions:

4/11/2017 « »
_ 10:43 AM

Program: JUMP - Hold
Step 1: Max Steps = 5 ':Clpy o
T Con

Time mm.ss = 0.10 OFF

Step Events

LOOP 1 = 50.0

Holdback Limits

Time &

re Run
Copy Copies current step data including events.
Paste Pastes previously copied step data to the current step.
Step Events Copies and pastes current step events to all following steps.

Holdback Limits  Sets holdback limit values for each loop (set once only per program).

Time Sets time for program in hh:mm or mm:ss (set once only per program).

6.1 Entering a Ramp/Soak Program

Ramp/Soak programs are created and edited from the program Entry screen. The program Entry screen can
also be accessed directly from the “Program” menu or “Program Operation” button on Loop and Overview
screens. To create an automatic ramp/soak program:

1.) From the File pop-up menu, select “New” to create a new program.

2.) Enter or delete steps by pressing the “Insert” or “Remove” icons. Steps can be added or deleted “on the fly”
as required. Inserting steps anywhere within the program will not affect steps already programmed.

3.) For each step, press any row in the loop list view to set the step type, time or loop set point. Entry is dynamic
and the interface will display a pop-up menu or slide out numeric keypad to match the type of entry pressed
in the list. Slide the list up or down to view more data like any standard smart device. Press any button in
the “Event” list to turn the event output on or off for the program step. If holdback for any loop step is required
(and programmed in holdback screen), press the “Hold” button and select the loop the step holdback.

4.) From the File menu, select “Save” to save the program.

NOTE: Programs can be saved with names of up to 16 characters long. However, the MCT4 only uses
the first 14 characters of the program name for display updates and record keeping. When naming
programs, try to keep the name limited to 14 characters in order to have the full program name
shown, or use the first 14 characters as a means of more clearly identifying the program when
more than 14 characters are used.
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6.1.1 Setting Step Type

Programs are entered as a sequence of steps which define the set point and length of time that a loop should
take to reach the set point (ramp) or remain at a set point (soak). The ramp and soak units can both be set for
hours/minutes or minutes/seconds or one can be set for hours/minutes while the other is set for
minutes/seconds. To begin editing a program step, first select the type of step by pressing the first row in the
list and make the desired selection from the step type pop-up menu.

NOTE: As the step type selection is changed, the list will update to include only the items specific to the
selected step type. This simplifies step entry by only requesting user entry for the items necessary
for proper step operation.

4/11/2017 « »
10:45 AM

Program: JUMP *
Step 1: Max Steps = 5 — L‘

Type = Ramp Ramp [rievi ﬂ
Time mm.ss = 0.10 Soak Jizvi OFF
LOOP 1 = 50.0 Jump

The Ramp selection allows the user to program each loop to ramp to a set point in a specific period of time.
Simply select ramp from the pop-up menu and then enter the loop set point(s) and time.

The Soak selection allows the user to program each loop to maintain its set point for a specific period of time.
Simply select soak from the pop-up menu and then enter the time desired to maintain the set point.

The Jump selection allows the user to jump to a previous step in the program and set the number of times
the program should execute the jump before continuing to the following step of the program.

The End selection allows the user to program the last step of the program. The end step type includes final
set points (if configured) and a cycle count entry to allow the user to enter the number of cycles the program
should repeat itself if desired.

6.1.2 Setting Step Set Points and Time

Set point entry is only provided when entering a ramp step. If “soak” is selected for the step type, the loop(s)
will remain at the previous set point for the amount of time entered for the step. The set point entered for each
control loop is used as the target set point for the step, i.e., the set point the loop control will arrive at by the
end of the step. Each set point will change independently of the other in order to arrive at the target set point
when the time left in the step reaches zero.

To enter the set point for a loop, touch the set point field for the loop and enter the desired set point. To enter
the step time, touch the time field to enter in the desired time duration. Time is entered as HH.MM or MM.SS
depending upon the selection made on the Time setup screen under the Edit icon pop-up menu. Thus, to enter
a time of 1 hour for example, you would enter a value of 1.00 for one hour and zero minutes. To enter a step
time of 30 minutes, the time entry would be made as 0.30 for 30 minutes. If the time selection was in minutes
and seconds, an entry of 1 minute and 30 seconds would be made as 1.30.
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$ @ h Ramp mm.ss
v

Program: JUMP
Step 1: Max Steps = 5

Type = Ramp

Time mm.ss = 0.10

LOOP 1 = 50.0

Cancel | Done 0 .

NOTE: A step time of zero can be entered for a step to implement an immediate set point change when
programmed for ramp. If holdback is enabled on a step, a minimum step time of 10 seconds 0.10
(mm:ss) or 1 minute 0.01 (hh:mm) is required to ensure that the holdback condition can recognize the
process change in order for holdback to operate.

6.1.2.1 Ramp/Soak Time Units Selection

The Time selection screen is accessed by selecting the “Time” menu item from the Edit pop-up menu.

Press the Return button to exit screen.

Program: TEST
Time Return |

For dual loop and three loop systems, the ramp and soak time selections both provide the option of hours and
minutes (hh.mm) and minutes and seconds (mm.ss). The selections apply to all steps of the program. The
time units can be changed at any time during program entry; however, the time entry of each step is not scaled
to the new unit selection when the change is made.

If program steps were entered in the previous selection of “mm.ss” for example, a time of one minute and thirty
seconds (1.30) will become a time entry of one hour and thirty minutes (1.30). If the time units selection is
changed, all steps must be reviewed in order to make sure the actual time length for each step is set to the
desired length.

6.1.3 Setting Step Set Point and Ramp Rate (single loop only)

For single loop systems, the time units for ramp steps on the Time setup screen under the Edit icon pop-up
menu can be set for units/hour or units/minute. If the ramp units are set for units/hour or units/minute, ramp
steps are entered as a rate of change in process units/time period. If a set point is entered for the step that
matches the set point of the previous step, the step will be skipped since the loop is already at set point.
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4/11/2017 « »
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LOOP 1 = 50.0
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File Edit Insert Remove

NOTE: A ramp rate entry is only available for single loop MCT4 systems because the length of time for the
step to complete is based upon the change in set point and the rate at which the set point is to ramp.
Ramp units of time are still available for selection on single loop systems if time entry is preferred
over rate.

6.1.3.1 Ramp Rate/Soak Time Units Selection

The Time selection screen is accessed by selecting the “Time” menu item from the Edit pop-up menu.

Press the Return button to exit screen.

Program: TEST
— Return |

For single loop systems, the ramp and soak time selections both provide the option of hours and minutes
(hh.mm) and minutes and seconds (mm.ss). In addition, the ramp time selections include units/minute (u/min)
and units/hour (u/hr). The selections apply to all steps of the program. The time units can be changed at any
time during program entry; however, the time entry of each step is not scaled to the new unit selection when
the change is made.

If a ramp step was entered in the previous selection of “u/hr” for example, a ramp rate entry of 10 degrees per
hour will become 10 degrees per minute if the ramp selection is changes to “u/min”. When time units selections
are changed, all steps must be reviewed in order to make sure the actual ramp rate or time length for each step
is set to the desired length.

6.1.4 Setting Step Events

For each step of the program, the user can select which events are to be on during the step. To edit step
events, press the “Event” button on the program Entry screen. This will display the Event list for the program
step.
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The desired event state for the step can then be set by pressing the on/off button for each event to toggle them
on and off. Sliding the list up or down will display additional events if more events are program than can be
shown in the list at one time.

Events cannot be set for the End step. During program operation, when the End step is reached, the event
outputs will return to their previous static setting (prior to starting program operation). If the loop controls are
configured for “Final SetPoint” at end of program operation, the program will remain in the end step state and
all event outputs will turn off until the user halts program operation. Upon stopping the program, the event
outputs will then return to their static settings.

NOTE: The step events must be set individually for each step. Even though a ramp/soak program may be in
operation, if the events are not set, the associated loop control output will not turn on. To make setting
step events quick and easy, the MCT4 provides the “Step Events” function from the “Edit” menu.
When selected, all event selections of the current step will be copied to all following steps.

This requires the user to only enter event selections for one step (step 1 for example), and if all
following steps use the same event selections, selecting “Step Events” from the “Edit” icon pop-up
menu will then copy the selections to all other steps of the program. This feature can be used on
any step of the program, so if event selections then change on step 5, the function can be used again
and all steps after step 5 will then have event selections of step 5 copied to them leaving steps 1-4
with the previous selections.

6.1.5 Setting Hold Events

The hold events are used to turn on the holdback option for each loop control. To edit hold events, press the
“Hold” button on the program Entry screen. This will display the Hold list for the program step.
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Pressing the on/off button for each event will toggle holdback on and off for the loop. When the hold event is
enabled, the program will automatically enter a hold condition during the step if the loop’s process value
deviates from its set point by more than the holdback limit setting for the loop.

NOTE: For proper holdback operation, a minimum step time of 10 seconds 0.10 (mm:ss) or 1 minute 0.01
(hh:mm) is required to ensure that the holdback condition can recognize the process change in order
for holdback to operate. If the step time is less than 10 seconds, the holdback condition may not be
triggered.

6.1.5.1 HoldBack Limits

The holdback limit settings are used to set the control tolerance for each loop during steps that have hold back
enabled. When the loop process variable deviates from its set point by more than the band value (above or
below set point), the program timer will stop until the process variable re-enters the hold back band. The
Holdback Limits are accessed from the Edit pop-up menu. The entries apply to every step in the program and
only need to be entered once for the program.

Press the Return button to exit screen.
Program: TEST
Holdback Limits Return |
LOOP 1

Holdback Limits SP = 1.5C

LOOP 2
Holdback Limits SP = 0.5C

The MCT4 uses “band” type holdback operations. This means the MCT4 will be in hold mode when the loop
process value is above or below the loop set point by the entered holdback limit value during step operation.
Holdback steps must have a minimum value of .10 (mm:ss) or .01 (hh:mm) for holdback to engage during the
step. A time value of 0 in a holdback step will cause the automated program to continue to the next step and
skip the holdback step.
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6.1.6 Setting Jump Steps

This feature allows the program to jump back to a previous step in order to repeat certain sections of a program.
When a jump step is entered, the program will jump to the specified “jump step” rather than continuing on to
the next step in the program. After all of the programmed jump cycles have been completed, the program will
then continue to the following step without making any further jumps.

NOTE: The MCT4 has the ability to do nested looping, i.e., allowing multiple jump steps to be programmed
throughout a program in which one jump cycle is repeated within another jump cycle. The program
Status screen will display the current cycle count; however, this is for the outer most jump step. If
nested jump loops are programmed, the cycle count of the inner jump loops is not displayed.

4/11/2017 « »
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v
Program: JUMP
Step 4: Max Steps = 5 i bod

Type = Jump

Jump To Step = 1

Cycle Count = 3

.‘

File Edit Insert Remove

To program a jump step, select jump for the step type and enter the step number that you want the program to
jump back to along with the total number of times the jump is to be made (by pressing each row in the list). A
cycle count of one indicates that no jump will be made since one cycle is completed upon reaching the jump
step.

6.1.7 Setting the End Step

All programs require that the last step is entered as an “End” step type regardless of the length (2 to 64 steps)
of the program. The end step type provides a cycle count entry which makes it easy for the operator to repeat
an entire program without having to enter a jump step. The end step cycle count can be set from 1 to 9999
cycles. An entry of 10,000 can also be made which signifies infinite looping, i.e., the program will keep repeating
itself until manually stopped by the user. Press each row in the list to make the desired entry.

4/11/2017 « »
12:31 PM

Program: JUMP
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Type = End

Cycle Count = 1

Insert Remove
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If the MCT4 is configured for automatic program final set point entry, the loop set point for each loop also will
be displayed in the list. When the program ends, the set point entered on the end step will be used as the loop
set point. The loop control will then remain at that set point until the user halts the program. Once the program
is stopped, the loop control will then return to the previous static set point (prior to the start of the program).

The MCT4 configuration also provides the option for having the loop controls return to the static mode of
operation when the program is completed. When configured to use the last control set point, the loop controls
will automatically return to the previous static set point (prior to the start of the program) when the program
ends. If there are questions or concerns about the configuration and operation of your MCT4 controller, contact
your OEM for further information. Only your OEM can address equipment related issues.

NOTE: When configured for automatic program final set point entry, MCT4 will remain in the end step until the
user manually stops the program. If any loop control outputs are configured as events, they will remain
in the off state and cannot be turned back on until the program is stopped.

6.2 Starting an Automatic Ramp/Soak Program

All automated program operating functions are accessed via the Program Operation screen. This screen can
be accessed by pressing the “Program Operation” button on the Loop view or Overview screens or by pressing
the “Run” button on the program Entry screen.

$ @ ‘ Program Operation

- Program: JUMP
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The program operation allows an operator to run, hold, stop, edit and select automatic programs. The Program
operation window will display the program loaded in the MCT4 which is ready for operation by pressing the
Run, Hold or Stop buttons. If a program is already loaded, the user can start the program without entering a
start step. This offers a quick start/stop of programs for repetitive test operations. In this case, the program
will always start from step 1.

If entering a Start Step is required (to start the program on a specific step), press the “Select” button and choose
the program from the list, then press the run button. This will display the Start Step entry.
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The start step can be adjusted up and down by pressing the right/left arrow buttons or by pressing the step
number field and directly entering the desired start step via the numeric keypad. Once the desired start step
number is entered, press the “Start” button. The program will then be transferred to the loop control(s) and
started once the transfer is complete.

To stop a program, select “Stop” from the Program Operation window. When a program is stopped, the loop
set points and events will revert back to the single set point (static mode) values that were entered prior to the
program being started. The Edit button will navigate directly to the program Entry screen so a program can be
created, edited and stored.

6.2.1 Hold/Resume Ramp/Soak Program Operation

At any time during the operation of a program, it can be manually placed into hold. This stops the program
timer; however, the MCT4 continues operation under the current step settings at the time the program was put
into hold. To pause a program, select “Hold” from the Program menu. To resume the program from the point
in which it was paused, select “Start” from the Program menu.

NOTE: The program will automatically be placed in hold if holdback is enabled for the step and the process
value of the selected loop deviates from set point by more than the holdback band. When the program
is in holdback, it cannot be resumed by pressing the Run button. The program will automatically resume
once the process value of the selected “hold loop(s)” is within the holdback band from set point.

6.3 Monitoring Automated Ramp/Soak Program Operation

The program Status view provides all information regarding the operation of the current program.

Status
Active

Step Time Remaining

1 0.04

LOOP 1 5P LOOP 2 SP
ramp up to 50.0 ramp down to 20.0

RHTEST
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The Status field indicates the current operating mode of the program, i.e., On, In Hold and Off.
The Cycles field indicates the number of cycles left to be completed for the current jump loop.
The Steps field indicates the total number of steps in the current program.

The Step field indicates the step nhumber currently being executed.

The Time field indicates the total length of time programmed for the current step.

Time Remaining is the time remaining in the current step.

The set point for each loop indicates the programmed set point for the loop that will be achieved by the end of
the step. The fields will indicate the current ramp or soak status for the loop based on the set point of the step.
If the target set point of the step is greater than the loop set point, “ramp up to” will be displayed. If the set point
is lower than the current loop set point, “ramping down to” will be displayed. If the step is a soak step or the
target set point is the same as the current loop set point, “soak at” will be displayed.

The name of the running program, or current program loaded to the MCT4 loop controls, will be shown at the
bottom center of the screen. If no program has been loaded, the field will be empty.

IMPORTANT: If the set point does not match the set point programmed for the step, check the lower and
upper set point limits for the loop (see Section 9.3 Setpoint Limits). The lower and upper limits
define the allowed operating range. If a step set point exceeds a limit, it will be coerced to the
lower or upper limit that it exceeds. This is done automatically without altering the original
program.

6.4 Common Questions About Ramp/Soak Program Operation

1. How do I start or run aramp/soak program?

To select and start a program, use the Program Operation window which can be accessed from the Loop,
Overview or program Entry screens. All start, stop, hold, edit and program select operations are available from
this window.

2. How do | know which program is running?

When a program is running, the name is displayed on program Status view screen as well as the Loop and
Overview screens. Itis also shown on the Program Operation window. The MCT4 will indicate that the program
is running when it is in operation. If a program is not running, the MCT4 will display the name of the currently
loaded program, i.e., present in memory and ready to be run.

3 Why is the program not running to the set point entered for the step?

Automatic ramp/soak program operation is limited by the lower and upper set point limits (see section 9.3
Setpoint Limits). If a program step has a set point that exceeds the lower or upper limit, the set point will be
automatically coerced to the limit it exceeds. This prevents damage to equipment or product by insuring that
the system only operates to the range entered by the user. If a program step has a set point of 100 for example,
but the upper limit is 90, when the program is run the set point will be coerced to the maximum allowed upper
limit of 90 during operation of the step.
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The original program remains unaltered, so if the user then changes the lower and upper limits to match the
range of set points within the program, the program will then operate to the programmed set points. This insures
that the operating range of the system cannot be exceeded even if a user accidentally copies a program from
another system with a greater operating range.

4 Why is Holdback not working?

In order for holdback to function, it must compare the loop process value to the loop set point. When entering
a step with a hold event on for a loop, the step time must be long enough in order for the MCT4 to compare the
loop process value to the set point to determine if it is within the holdback limit and then issue the command to
the loop control to hold the program. This process can take several seconds. If the step time is less than 10
seconds, the program can proceed to the following step prior to the MCT4 issuing the hold command. To insure
proper holdback operation, make sure the step time is minimum of 10 seconds (for minute/second time entry)
or 1 minute (for hour/minute time entry).
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7 Security

The MCT4 security model provides an administrator with the tools to add up to 30 users to the system. Each
user must have a unique ID, full name and password. Four user levels are provided which include system,
user, supervisor and administrator levels. Specific access rights can be assigned to each user level and
password aging can be implemented. Verification is provided (if enabled) for any parameters that will change
a control parameter, which could upset the process (i.e. loop set point, start/stop automated ramp/soak
programs, etc.).

Verification requires that the logged in user must log in again before the process value (at the controller) will
actually be changed. This feature is provided for extra security. The following example will make re-
authentication clearer:

A supervisor logs on the system. The supervisor then steps away from the system to take a phone call but
does not log out before leaving. If another user tries to change the control set point on any loop, the system
will require another login (by an authorized user for that level) before the control set point is actually changed.
This provides an extra level of protection to make the system more “tamper proof”.

The Security menu is accessed from the home menu and provides access to the security section of the MCT4.

Configure

Login
Log Off

Audit
User

Password

The Security menu provides the following functions:

Configure Provides access to security setup to add users, set rights and options.
Login Log on a user if security is enabled.

Log Off Log off a user if security is enabled.

Audit Allows the user to view any of the saved audit trail files.

User Shows the current user logged into the system.

Password Allows the current user to change their password.
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7.1 Adding Users

The “New” user tab provides the ability to add up to 30 users to the system. Select the type of user from the
drop-down list (System, User, Supervisor or Administrator). Press each field to add the user ID, full name and
password (no spaces allowed, 5 characters minimum and 16 characters maximum). Press the “Create” button
to add the user to the system. If the passwords do not match or the user ID is already used, the MCT4 will alert
the user and not accept the entry.

New \Users I Access I Options I

User Type

User ID Name

USERA USER A

Password Confirm Password

7.2 Viewing Users

The “Users” tab provides the administrator with the ability to view information on each user entered into the
system. Password information is not available. The user can be deleted from this tab and a new password for
each user can also be entered from this area.

K

4/11/2017
2:44 PM

USER A (USERA)
| Jser
Updated On; 471172017

MARK LAMBERT (MARKL)
Adrninistrator
Updated On: 471172017

To delete a user, select the user from the list and press the “Delete” button. Likewise, to change the password
for a user, select the user from the list and press the “Password” button.

7.2.1 New Password Entry

To change a password, select the desired user by touching the User ID in the list box and press the ‘New
Password’ button. Enter the new password and confirm the password. Press the “Accept” button to change
the password (no spaces allowed, 5 characters minimum and 16 characters maximum).
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Password \

MNew Password

]

Confirm Password

7.3 Setting User Access

The “Access” tab provides the administrator the ability to assign rights to each user level (System, User,
Supervisor and Administrator). To enable or disable specific program functions (user rights) for each user level,
select the user right from the list and press the corresponding on/off button for the user level you want to change
access rights for. If the button is set to on, user access will be enabled for the user group.

4/11/2017
| 2:45 PM

New | Users  Access letions ]

Setpoint Edit
Liser  Superyisor  Adrministrator

Events
Systern User Supervisor Adrninistrator

Manual Mode
Systern User Supervisor Adrninistrator

System Supervisor Administrator

User access for “Security” cannot be disabled for the administrator group. This is a safety feature to make sure
that any administrator with the proper user ID and password can access security. If the administrator losses
his/her ID or password, there is no “back door” to the system and it will have to be reset and reprogrammed in
order to return to normal operation.

7.3.1 Security System User Access

Shown below is a list of the available user rights, where to find the menu item(s) applicable to the user right and
a description of what it applies to. Note that the OEM configuration allows many menu items to be disabled; in
which case the menu for a specific user right may not be shown.

User Right Menu Location Description

Setpoint Edit View/Loop, Overview applies to loop controls when not running an automatic
ramp/soak program (does not apply to loop alarms)

Events View/Events applies to enable or disable manual events

Manual Mode View/Single enable or disable loop control Manual mode button

Automatic Tune View/Single enable or disable loop control Automatic Tune button

99



fd FuTureDesION

MCT4 43

User Right

Menu Location

Description

Program Operate

Program/Run, Hold, Stop actions

applies to all program control menu selections; does not
affect digital Inputs configured for same action

Recovery

Device/Settings/Offline/Set/Recovery

logic when running an automated ramp/soak program
when power lost & recovery:

Reset Alarms

View/Alarm

alarm Reset button

Clear Alarms View/Alarm; Clear button prevents alarm list view from being cleared

Chart Settings View/Chart configure plot channels, scale & time for charts

Data Data/Data applies to all data logging actions & settings

Annotation Data/View/Annotation access to add operator messages to active log file

Signature Data/View/Signature access to add digital signature to active historical data file

Open see description alarm, automatic program, audit & data files

Save see description program “save” and “save as”; note files may be copied
from system with USB file transfer utilities

Delete see description data files & automatic programs; note files may be

deleted with File Utilities

Program Edit

Program/Entry

no data entry or access to Events or Step SP/Time fields;
can't insert/delete/copy/paste step.

usB Data/Utilities/USB allows USB memory stick to copy/delete data, alarm,
program & audit trail files & to import programs

FTP/WAN Data/Utilities/FTP/WAN configure FTP client settings

Communications Device/Settings/Set/Comms configure web page, Modbus address & VNC settings

Tuning Device/Settings/View/Tuning manual adjustment of loop tuning parameters

Setpoint Limits

Device/Settings/Set/Limit

applies to loop controls (does not apply to loop/monitor
alarms)

Adjust Alarms

Device/Settings/Set/Alarm

applies to all loop and monitor point alarms

Event Names

Device/Settings/Set/Event

configure event tagnames (seen in manual Events &
program step Events)

Email Settings

Device/Settings/Email/Email Settings

configure email settings and addresses

Email Message

Device/Settings/Email/Message

access to compose & send email message

Offline

Device/Settings/Offline

access to Off-Line menu system: Units, set Clock,
Calibrate Touch, Language, Exit To Application, input
Offset, Configuration

Calibrate Touch

Device/Settings/Offline/System/Display

access to the touch screen calibration utility

Backlight

Device/Settings/Offline/System/Display

access to edit backlight settings for brightness and off
delay time

Alarm Volume

Device/Settings/Offline/System/Display

allows edit of MCT4 alarm beeper volume

Configuration

Units Device/Settings//Offline/Set/Units loop/monitor point temperature units configuration - C\F
Clock Device/Settings/Offline/Set/Clock Set Date/Time, Time Zone, DST and NTS connection
NTP Device/Settings/Offline/Set/Clock enable & choose National Time Server location
Daylight Savings Device/Settings/Offline/Set/Clock enable Daylight Savings Time (DST)

Language Device/Settings/Offline/Set/Language Select help language

Security View/Security/Configure applies to Security Setup

Configuration Device/Settings/Offline/System/ access to import/export setup files of MCT4

Default Configuration

Device/Settings/Offline/System/
Configuration; Reset Default
Configuration button

function to clear system configuration and reset all to
blank (default) state for reconfiguring

Exit (run mode)

Device/Settings /Offline/System/Exit;
“Exit application. (automatic mode
startup).” button

prevents MCT4 application from being stopped

Exit to Configurator

Device/Settings /Offline/System/Exit;
“Exit Application. (configuration mode
startup).” button

prevents MCT4 application from being stopped and
access to the MCT4 configurator application

Cascade

Device/Settings //Cascade

Set cascade settings when cascade control enabled.

Calibrate Inputs

Device/Settings /Offline/Calibrate

Provides user offset calibration or full calibration of all
MCT4 inputs.
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7.4 Setting Security Options

The security “Options” tab provides the administrator the ability to set the global security options.

Security i Verification

ool ol B

Password Aging Days Log Off Time Period {(minutes)

[ o ] [ o ]

Security is the global setting that turns the MCT4 security system on or off. The security system must be
enabled for the audit trail to be enabled.

Audit is a global setting that turns the audit trail on or off. When the audit trail is turned on, all user actions are
written to a daily log.

When enabled, Verification requires that the logged in user must log in again before the entry value will actually
be changed.

The Password Aging Days field is a global for all users. Password aging starts from the day the user is
entered into the system. The value can be set from 0 to 365 days. A value of zero disables password aging.

NOTE: When using password aging and the password expires for a user, the user will be required to change
their password before access to the system is permitted. A user can change their password at any
time (even if aging is not used) by selecting “Password” from the main security menu.

The Log Off Time Period (minutes) field is a global for all users. The log off time begins once a user logs into
the system. If the user does not perform any actions within the specified time, the system will automatically log
the user out. User actions are defined as any action that requires a process change, i.e., changing a SP,
changing an alarm description, etc. Any field protected by security settings of the MCT4 are user action fields.
The log off time can be set from 0 to 1440 minutes (24 hours). A value of zero disables the auto log off feature.

NOTE: If a user begins an action such as changing a set point, but does not complete the task and leaves
the numeric keypad shown, the system will log the user out if the log off time elapses. However, since
the keypad is still shown, the set point change can still be completed as the task had already begun.
In this case, if a user then enters a new set point, the audit trail will record the change under the user
that was previously logged in, but since the user was automatically logged out while the keypad was
shown, the user will be required to log in to access the set point again.

7.5 Audit Trail

The audit trail viewer is accessed by selecting “Audit” from the Security menu. It displays all user actions that
affected the system for any given day. The MCT4 can store daily audit files for a period of a year or longer
(time based on storage usage for data history).
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Each time a user takes an action that affect the operation of the system (changing a set point, start/stop data
logging, changes an alarm set point, etc.), the action is written to a file. Audit trail file names are listed as
MMDDYYYY (where MM = month, DD = day, YYYY = year. The “Open” file button will display a dialog box
where the user can select any audit file to view.

NOTE: If no actions occurred on a given day, an audit file will not be created for that day.

4/11/2017
= 2:51PM

Audit File m Open

Device Manager System Startup
Dievice Manager
2fzajz0l7  10:18 AM

Alarm: Reset
Device Manager
2f2af2017 10:18 AM

Alarm: Clear
Device Manager
22ai0 1M:18 AM

Each action recorded to the file includes the date/time it occurred as well as the user (if logged in) that made
the change. If no user is logged in, the user will be listed as “Device Manager”, which is the default user account
for the MCT4 system.

The send email icon 2% allows the user to send a copy of the currently opened audit trail file to any user
configured in the MCT4. When the email icon is pressed, an “Add Recipients” window will be displayed where
the user can select recipients for the file from any of the email addresses configured under the MCT4 email
settings. For information on how to add email recipients to the MCT4, see the section 9.9, Email.
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8 Data Logging

The MCT4 data logging features are accessed via the home ‘Data” menu item. The system data logging
provides the ability to select individual points for logging, view data log files and start/stop logging operations.
The logging ability of MCT4 provides an easy-to-use, convenient method to obtain electronic data without the
need for additional data acquisition equipment.

The Data Log menu provides navigation to the following functions:

e Annatation View menu
File ,| Signature Annotation: Allows the user to insert a notification into the currently
. running log file or view all annotations associated with the
Data currently loaded historical data file.
— Signature: Allows the user to digitally sign a file to prevent data
Chart tampering and view all digital signatures associated with the
Utilities » currently loaded historical data file.
View File menu
Open: Opens a history file for review.
= Open Delete: Allows the user to delete the currently loaded history file.
Data » Delete
NOTE: The “Delete” log file function does not affect data from a
Chart » file that is running, only the current data log file loaded
— for review.
Utilities »
View Data menu
— Data: Displays main data log screen with status of logger.
File Assign: Allows the user to select what variables are to be logged.
Data Data
Chart | Assign
Utilities »
View » Chart menu
- Set: Selection of data file points and time period for history review.
File 8 Chart: Plots historical data after time and points are selected.
Data
a Set
Utilities »| Chart
View Utilities menu
Eil USB: Allows the user to access file utility functions.
e FTP/WAN: Provides access to the automatic file back-up settings.
Data - Memory: Displays memory capacity remaining on MCT4.
| UsSB

NWE Memory
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8.1 Selecting Points for Logging

In order for the data logging function of the MCT4 to operate, the user must first select what variables are to be
logged to the data file. To choose which points are to be logged, select “Assign” from the Data menu.

4/11/2017
= 3:00 PM

Assign Save
LOOP 1 PV
LOOP 1 SP
LOOP 1 %0Qut
LOOP 2 PV

EHHHHL

LoD D D

Press the on/off button for each item to toggle it on/off. When on, the variable will be logged to the data file.
When selections are completed, press the “Save” button to save the point selection to memory. New selections
will not take effect until the Save button is pressed.

8.2 Starting/Stopping Data Logging

The MCT4 logs data to its SD card. Current data for each variable is written to the log at a fixed interval based
on the settings entered in the “Length” and “Interval” fields. File names are automatically generated using
MMDDYYYY-HHMMSS format (where MM = month, DD= day, YYYY = year, HH = hour, MM = minutes, SS =
seconds). To use a specific file name, touch the “File Name” field and enter the desired name (up to 16
characters). When a file name is entered, the file will be saved as FileName_MMDDYYYY-HHMMSS.

Length{days)

File Name TESTE0S

ID#1 ABC ID#2

Start Program Fixed Interval

OFF OFF

The data logger also provides two entry fields, ID#1 and ID#2, which allow the user to enter in information
specific to the file such as a batch and/or lot number to identify product that may be associated with the new
data file. These entries will be saved with the data log file for later identification.

The ID#1 and ID#2 fields are also used to identify the MCT4 when DataWeb is active (see section 8.5
FTP/FileWeb/DataWeb Interface). When the DataWeb feature is in use, the ID#1 and/or ID#2 entries are used
to identify a specific MCT4 from many units that may be sending data to the same database. The ID#1 and
ID#2 fields also allow the user to search for only the data specific to a single unit in the remote database. The
entries in these fields should be unique to each MCT4 connected to the server.
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If more than one MCT4 utilizes the same entries, the data from all units with the same ID’s will be combined
under the one ID in the database. This will render the data unusable as there will be no way to split the data
between the different units and know which data points are from each unit. If this does occur; however, the
MCT4 will still have a local copy of the data stored to the local data log file(s). This provides a backup copy of
the data just in case the ID numbers of more than one unit are identical.

The Length (days) field sets the length of a data file in number of days. It can be set for 1 to 31 days. Once
the selected number of days has elapsed, a new data file will be created and logging will continue in the new
file.

The Interval (secs) field is used to set the rate at which points are written to the log file which equates to the
sample rate in seconds. When the “Fixed Interval” option is turned on, the logging interval will be automatically
set to record at minute intervals based on the number of days set for the file. If the file is set for 1 day in length,
the logging rate will be at 1-minute intervals. If the file is set for 7 days, then the logging rate will be every 7
minutes. This keeps the data file size manageable and able to be viewed by the MCT4 data viewer.

The log interval can be manually set to any rate between 1 and 1860 seconds in any combination with the
number of days before a new file is started. To do this, turn off the “Fixed Interval” option and enter in the
desired logging rate in seconds.

NOTE: Logging at shorter intervals allows the MCT4 to capture fast changing processes, but the data files can
become extremely large. Files that exceed the capability of the MCT4 data viewer (>520KB in size)
will have to be extracted from the MCT4 using a USB memory stick or FTP file transfer in order to be
viewed remotely on a PC.

Files larger than the 520KB limit will not be automatically, digitally signed by the MCT4. If the files are
to be digitally signed, this must be done manually by extracting the files and using the FDC data viewer
program running on a remote PC.

To manually start data logging, press the “Data” button. Any time logging is enabled, the indicator on the Data
button will be illuminated. To stop data logging, press the Data button again. Data logging can also be started
automatically by turning on the “Start” or “Program” option.

The Start option automatically turns data logging on whenever the MCT4 is first powered on. This action
simulates that of a standard chart recorder.

The Program option is a convenient method for gathering information that pertains only to the operation of an
automatic ramp/soak program. When selected, the MCT4 will turn the data logger on at the beginning of a
program and off once the program is completed. This eliminates the need to scan through extensive data
records to find the specific information you are looking for from a particular time period.

NOTE: The MCT4 will automatically use the program name as the filename for the log file (up to 14

characters). This provides a simple identifier for log files that pertain only to automatic program
operation. Any entry made in the File Name field will be ignored.

The Email icon next to the data log on/off button allows the user to select the currently open data file and email
the file to any user that has been setup to receive emails from the MCT4.

The Disk icon next to the Email icon allows the user to save the currently opened data file to a USB memory
device connected to the MCT4.
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€C O N T R O L S

8.2.1 Calculating Log File Size

The MCT4 saves the log file in a text-based format (.csv), so the amount of memory consumed for each reading
is dependent upon the number of digits required to accurately display the value (1 byte per character). This
optimizes memory usage but also makes calculating an exact file size difficult. To obtain a worst-case
approximation of the resultant file size, use the following formula:

File Size (Bytes) = (64 + LD) * number of readings in the file

Where:
LD (loop data) = 7 * number of points selected for logging

Example
MCT4 with three loops of controller data (PV, SP, %0ut selected) for each loop (total of nine points).

Logging set at one second interval running for a duration of one day.

LD: 7*9=63
number of readings in file: 60 secs/min * 60 mins/hr * 24 hrs/day = 86400

File Size (Bytes) = (64 + 63) * 86400 = 10,972,800

An MCT4 logging nine points of data at a one second interval will consume a maximum of 11MB of memory
per day. With an SD memory card size of 8GB, the MCT4 can log data for approximately two years before
the SD memory card is full.

8GB = 8,000MB (total memory card space) / 11MB (per day) = 727 days (1.9 years)

NOTE: Available memory space on the SD card is also affected by the number of ramp/soak programs, alarm
files and audit trail files that are stored. The quantity and size of these files will reduce the memory
space available for logging. Regular file maintenance is recommended in order to ensure adequate
space remains available for the logging of data.

8.3 Reviewing Historical Data

Historical files can be opened and viewed using the historical viewer. In order to view a historical data file, it
must first be opened by selecting “Open” from the File menu. Once the file has been opened, the MCT4 can
automatically plot the first eight channels of the historical data file or the user can choose to cancel the plot and
select which channels should be plotted as well as adjust the specific time period to plot.

NOTE: The open historical data file list will display up to 650 files. If more than 650 log files are present, the
files cannot be shown in the list and the files will have to be exported from the MCT4 in order to view
them. This can be done either via USB file utilities (see section 8.4) or FTP (see section 8.5).

8.3.1 History Plot Setup

The history plot setup allows the user to select any time frame (zoom in/out) from the historical data file as well
as select up to six channels of data to plot. To edit the settings for the historical plot, select “Set” from the Chart
menu.
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4/11/2017
3:10PM
Chart Settings
LOOP 1 PV ot
LOOP 1 SP o
LOOP 1 Out ol
Axis ”"‘ft R'gt

Any point from the data file can be selected along with the vertical axis to be used for each channel to be plotted.
Select channels from the list by turning them on or off and use the “Left” and “Right” axis buttons to assign the
selected item to the left or right axis for the plot range. To adjust the period of time to plot from the data file,
press the “Time” button.

Press the Return button to exit screen.

File {(start/end) Reurn |

File Date Start
3/17/2017 11:35:07 AM

File Date End
3/17/2017 11:37:25 AM

='

The start and end dates for the currently loaded file will be shown with time in hours, minutes and seconds.
The “File Date Start” and “File Date End” sliders are used to select a time span for historical viewing. Once the
desired start and end times have been set, press the “Return” button to return to the Chart Settings screen.

8.3.2 Plotting Historical Data

The history Chart plots the data from the currently opened history file according to the selections made under
chart setup. If a file has not been opened or data points have not been assigned to a plot, the MCT4 will alert
the user to correct the problem. The ‘X’ and ‘Y’ axis scales are set to auto scale based on current values for
each plot channel so no user action is required.

The historical graph provides the same zoom feature as the real-time charts so the user can zoom in on a

particular area of the historical plot by dragging their finger across the screen to draw a rectangle around the
desired plot area.
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Press the Return button to exit screen.

Chart Legend | Return |

Start: 4/11/2017 - End: 4/11/2017

86.25

b65.25

44.25

23.25

2.25

-18.75

04,11 3:30PM 04,12 12:00AM

Pressing the “Legend” button will provide the user with channel information by displaying the names of the
selected plot channels, which axis they are associated with and the color used to display the plot channel.
Pressing the button again will toggle the display back to the historical chart.

Press the Return button to exit screen.

Chart Legend | Return |

LOOP 1 PV LOOP 2 5P
Left Axis Left Axis
LOOP 1 5P
Left Axis

LOOP 1 Out
Left Axis

LOOP 2 PY
Left Axis

NOTE: When pressing the Legend button to toggle between the historical chart and the legend screen, it may
take several seconds for the chart to become visible depending on the size of the data file and number
of channels selected to plot.

When finished viewing the historical chart, you must press the “Return” button to exit the historical
data viewer and return to the main data log screen.
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8.4 USB File Transfer

The “Utilities” section of the MCT4 interface provides all the functionality required for retrieving files and
maintaining the internal SD memory card. The internal SD card should not be removed from the MCT4
interface. Any change to SD directory structure (moving or deleting files with a PC) may cause the MCT4
interface to stop operating and a new SD card will need to be ordered. Never move or delete the directories
unless using the provided MCT4 file utilities functions.

NOTE: The data log files, programs, alarm log and audit trail directories are saved to the internal SD card
(not the USB memory stick device) plugged into the MCT4 interface. Never unplug the SD card when
MCT4 is powered up or loss of data may result.

The USB file transfer screen allows the user to copy or erase files from the internal SD card. Complete file
directories for all MCT4 file types can be copied to the USB memory stick and erased from the internal SD card.
The current status for file functions is displayed for the operator during copy/delete operations. The MCT4 also
allows automatic programs to be imported from the USB memory stick. Programs must be exported from
another MCT4 device to the memory stick first, before this function can be used. The MCT4 will look for
“Program” directories on the memory stick for import and alert the user if none exist.

NOTE: All file transfer functions can be used while data logging is running. If the operator needs to back up
or delete files from the system, a large number of files could take considerable time to backup and
delete from memory. The file transfer screen will be locked during file transfer so plan the timing
appropriately when access to other screen functions is not required.

When data logging is running, the current data log file will not be copied or deleted while using the
file transfer functions. This protects the current file and makes sure that the data file is complete
before being copied and cannot be deleted from memory while it is still in operation.

Copy

Copy/Delete
Import

Note: Memory stick must be inserted for file transfer

To Copy files, insert the USB memory stick into the USB port. Select the file type you wish to copy from the
“Export Type” drop down menu. Available file selections are Program, Alarm, Audit and Data files. Once the
selection is made, press the “Copy” button. All related files will be copied to the USB memory stick with progress
status displayed to user.

To Copy/Delete files from internal memory, insert the USB memory stick into the USB port. Select the file type
you wish to copy and erase from the MCT4 internal memory by selecting it from the “Export Type” drop down
menu. Available file selections are Program files, Alarm files, Audit trail files and Data files. Once the selection
is made, press the “Copy/Delete” button. All related files will be copied to the USB memory stick and then
deleted from the MCT4 with progress status displayed to user.
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The Import file function allows automatic ramp/soak program files to be copied from the USB memory device
to the MCT4. A dialog box will appear listing the available program directories on the USB memory stick.
Program directory names exported from the MCT4 are in the format ‘Programs_mm-dd-yyyy-hh-mm-ss’.

NOTE: The USB memory stick must be inserted into the USB port for any of the file utility operations to function.
It is recommended to only use memory sticks certified by Future Design Controls for use with the MCT4.
Future Design Controls has tested and validated these memory devices for proper operation and
performance.

Due to manufacturing variations in the USB memory sticks, it may take a few seconds up to 30 seconds
for the MCT4 to recognize the device when it is plugged in. Allow sufficient time for the device to be
recognized before attempting any file utility operations or the MCT4 will indicate a file transfer/memory
stick error.

When files are being copied to the USB storage device, a directory for each file type will be created to store the
copied files. The directory structure is as follows:

Program files directory:  Programs_mm-dd-yyyy-hh-mm-ss

Alarm files directory: Alarm Files_mm-dd-yyyy-hh-mm-ss
Audit files directory: Audit Files_mm-dd-yyyy-hh-mm-ss
Data files directory Data Files_mm-dd-yyyy-hh-mm-ss

The purpose for using the date and time as part of the directory name, is to make sure the user can track the
date and time of the file transfer. If a user transfers a file type more than once in a single day, the files will be
grouped logically by time.

When accessing the data files saved to the USB memory stick, the data files will be in “.csv” format. These
files can be opened directly with Microsoft Excel or any program that opens a comma separated file format.
You can copy or empty the “Data Files™ directory by simply plugging the USB device into a PC’s USB port. The
device then becomes like any removable disk attached to the computer and can be manipulated once plugged

into the PC.

The FDC Data Viewer program is a free Windows accessory program that allows users to view, plot and print
data files and is available from Future Design Controls or any manufacturer that markets the MCT4 product. It
is required when using the digital signature feature of MCTA4.

IMPORTANT: Once files are deleted from the MCT4 storage devices, they are gone and cannot be retrieved.
DO NOT edit, move or delete any other files from the internal SD memory card unless using
the MCT4 file utilities. The MCT4 will not operate properly if the file/directory structure is
altered.

8.4.1 Recommend File Maintenance

A quick note about file storage; data and setup files (programs, data files, alarm log and audit trail files) need
some maintenance every now and then. After a period of time, storage devices fill up and files require backup
or file deletion when no longer needed. The Microsoft WinCE platform allows for a maximum of 999 files per
directory when all the files begin with the same 8 characters. Alarm and audit files are recorded by date (one
per day) with the format of MMDDYYYY (where MM = month, DD = day, YYYY = year) so there is essentially
no limit to the number of files other than available storage area.

Data log files however, could reach the maximum based on the number of files created per day and if the
logging on Program is enabled or a file name is specified by the user. If data logging is manually started or
activated on system Startup and only 1 file is created per day, there will be no effective file limit since the first
8 characters of the file name are the date, like that of alarm and audit files.
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If a file name is specified or logging on Program operation is enabled, each file will begin with the same prefix.
Thus, multiple files can begin with the same 8 characters this limiting the maximum number of files that can be
stored. At a frequency of 3 per day, 7 days a week for example, the maximum 999 files would be reached
within one year. It is recommended that a quarterly maintenance schedule be adopted to copy and delete all
data files from the MCT4 through either the USB file transfer or FTP backup utilities to prevent the maximum
file number from being reached.

If the maximum number of files is reached, the MCT4 will display the alarm message “Data file error. SD card full
or missing.” and data logging will be disabled. Note that there is still sufficient memory space on the SD card;
however, due to the maximum number of files being reached, no more files can be placed in the data log folder.
Regular backup and removal of files from the MCT4 will prevent this from occurring.

It is also highly recommended to backup and delete alarm and audit files as well. While it is possible to store
years of files, the time it will take to copy the files once the time has come, could take hours due to the large
number of files. The MCT4 file browser is also limited to a total of 650 files. If the number of alarm files or audit
files exceeds the 650 file limit, you will be unable to open and view alarm or audit files on the MCT4. They will
have to be exported via USB or FTP in order to be viewed.

More frequent backups will also require less time to perform. The speed at which files can be transferred is
more dependent on the number of files than the size of the files. A fewer number of large files takes less time
than a large number of small files.

8.5 FTP/FileWeb/DataWeb Interface

The FTP/WAN screen allows the user to configure automatic back-up of all data files contained in the MCT4
memory to a user designated FTP or secure FileWeb site (https://). When enabled, the MCT4 will automatically
back up all data log files, alarm files and audit trail files at 2:00AM each day. With the optional delete files
selection, the MCT4 will then automatically delete the files from its internal memory after back up. This will
maintain MCT4 memory automatically, so that continuous data logging can be performed without filling up the
available memory space.

The MCT4 also offers a DataWeb LAN/WAN/Cloud interface. This allows the MCT4 to transfer data directly
into a server's data base rather than using file-based data solutions. The DataWeb interface provides the
transfer of secure (https://), real time data which can be shared and viewed across networks for real time
manufacturing data systems interface.

NOTE: Setting up an FTP site on your network may require authorization and/or assistance from your network
administrator. Contact your network administrator for proper settings and authorization from your
network server (if required) to allow the MCT4 to connect to the designated FTP site.

FTP / WAN Start | Save |

FTP =

User PSWRD Server

Automatic Transfer Delete internal files when
Port (2:00AM) done

111



fd FuTureDESICN MCT4 a3

The Type drop down is used to select the FTP/WAN interface. Choices are FTP, FileWeb and DataWeb.

The IP Add field is used to enter the IP address of the FTP/FileWeb/DataWeb site that MCT4 is to interface
with.

The User field allows you to enter a user name for site access. When the MCT4 connects to the
FTP/FileWeb/DataWeb site, the user name will be used to identify the connection. If a security login is required
(FileWeb/DataWeb always require security credentials), the proper user name will have to be entered in this
field. If security is not used (FTP only), this field can be left blank (blank for anonymous login using FTP only).

The PSWRD (password) field is used in conjunction with the user name field and is for entering a password so
the MCT4 can access the site. If security is not used (FTP only), this field can be left blank (blank for anonymous
login using FTP only).

The Server field is used to enter the directory information where the files are to be backed during FTP/FileWeb
operation. This field is not used during DataWeb interface selection. When the connection occurs, the MCT4
will place the historical data files in the “Sever” field directory structure when using FTP/FileWeb interfaces.
The MCT4 will automatically create an “Alarms” directory and an “Audit” directory within the specified server
directory for backup of the alarm files and audit trail files. The “Sever” field for FTP and FileWeb must match
the directory structure setup at the server.

For example, if FTP is used and the “root” path at the server is “Files”, in order for the MCT4 files to be
transferred to this directory, the “Sever” field must contain the text “Files”. If there is a directory inside of the
server root “Files” directory named “unit1775” and the files are to be transferred to this directory, the “Server
field must contain the text “Files/unit1775”. The FTP operation will error and the transfer will not be completed
if the “Server” field is not entered properly or does not match the FTP server configuration.

NOTE: For FileWeb operation, the Server field is optional and can be left blank. It can be used to enter
additional directory information (if desired) on where the files are to be stored. By default, the MCT4
is hard coded to store files on the specified server in the “\Files\user name\” directory. If an entry is
made in the Server field, the resulting path would be “\Files\user name\server\”.

When the Automatic Transfer (2:00AM) option is turned on, the MCT4 will perform an automatic backup of all
historical data files, alarm files and audit trail files contained in its internal memory to the designated
FTP/FileWeb site. Note that if data logging is currently active, the active file will not be copied. When the
DataWeb interface is used, real time data is transferred to a database rather than transferring actual files so
this option is not used and is disabled.

When the Delete internal files when done option is turned on, the MCT4 will delete all data log files, alarm
files and audit trail files within its memory after completing the backup to the FTP site. Note that if data logging
is currently active, the active file will not be deleted. When the DataWeb interface is used, real time data is
transferred to a database rather than transferring actual files so this option is not used and is disabled.

Once all settings have been made, press the “Save” button to save the settings so that on the next power-up,
the entries will be maintained. The “Start” button can be used at any time to perform a manual data backup
using FTP or FileWeb interfaces. If the files already exist on the FTP/FileWeb site, they will be overwritten on
each subsequent backup. If the FTP/FileWeb site is down, or the MCT4 is not connected to the network, a
local alarm message on the Alarm screen will indicate a transmission failure.

NOTE: Typically, FTP/FileWeb Server connections use case sensitive alpha-numeric characters for the User
name, Password and Server directory. Contact your network administrator for proper settings.
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8.5.1 More About FTP, FileWeb and DataWeb Interfaces

FTP servers (File Transfer Protocol) have been around for many years and can be installed on local or network
machines. The FTP server allows a client (MCT4) to transfer files to the FTP server once installed. This allows

for manual and automatic backup of data from the MCT4.

MCT4 Field Setup

FTP Server Setup

Type = FTP

FTP server setup for passive operation (see Appendix section
A.2 FTP, FileWeb, DataWeb Requirements/Installation for
additional information).

IP Add = XXX.XXX.XXX.XXX

Actual IP address of FTP server

User = userName

Actual user name for login if authentication used.

Password = userPassword

Actual password for login if authentication used.

FTP server setup with a root directory named “myFTP”. The
FTP server directory path must exist and match the MCT4
setup for proper operation. If there is an additional directory
within the “myFTP” root directory, its name would be appended
to the path. (i.e. myFTP/Files if a “Files” directory inside the
myFTP server root directory is the target for transfer).

Server = myFTP

Port = 21 Port used at MCT4 and open at FTP server.

NOTE: Make sure proper permissions are set at the FTP server for access/creation of directories and
read/write access. Also check root directory structure at Server to identify the actual root that was
created for the files since there can be additional layers created by the server and displayed in the path.

The FileWeb interface allows the MCT4 to transfer its files to a web site for download which can then be viewed
using a standard web browser. This interface provides the user the ability to setup a web site to store files for
local or global access without installing an FTP server. The MCT4 supports https:// (secure) transfer of files.

MCT4 Field Setup FileWeb Server Setup

FileWeb server setup (see Appendix section A.2 FTP, FileWeb,

Type = FileWeb DataWeb Requirements/Installation for additional information).

IP Add =

https://fdctuil.com/FDDataService.sve Actual named address of FileWeb server/service.

User = userName Actual user name for login at FileWeb server (required).

Password = userPassword Actual password for login at FileWeb server (required).

The FileWeb server/service must be configured with a root
“Vfiles\” directory in order to use the MCT4 FileWeb feature. The
MCT4 is hard coded to transfer files to the “files” directory in the
root of the server. If the Server field also contains an entry (i.e
optionalPath), the resulting path would be “\files\optionalPath\”.
If the directory does not exist, it will be created at the server by
the MCT4 based on the permissions settings at the server.

Server = optional path

Port = not used
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NOTE: Make sure proper permissions are set at the FileWeb server for access/creation of directories and
read/write access. Also check root directory structure at Server to identify the actual root that was
created for the files since there can be additional layers created by the server and displayed in the path.

The DataWeb interface allows the MCT4 to transfer data to a web data base service using MySQL and Microsoft
IIS as a web platform. The MCT4 can interface directly to a local or Web data base (Cloud) thereby allowing
access to any system globally without any special “client” applications required to view the data. This allows
the MCT4 to share data with local or global manufacturing systems by storing data directly to a manufacturing
database. The MCT4 supports https:// (secure) transfer of data.

MCT4 Field Setup DataWeb Server Setup
FileWeb server setup (see Appendix section A.2 FTP,
Type = DataWeb FileWeb, DataWeb Requirements/Installation for

additional information).

IP Add =

https://fdctuil.com/EDDataService.sve Actual named address of DataWeb server/service.

Actual user name for login at FileWeb server (required).
This is the directory where the database structure will
reside on the server. The MCT4 will use this directory
path for sending data to the database.

Password = userPassword Actual password for login at DataWeb server (required).

The directory where the database exists uses the
userName as the default location for data storage.

User = userName

Server = not used

Port = not used

Data logging screen entries:
Used as the unit identifiers by the remote database in
ID#1 = unit specific identifier order to store the data sent from the MCT4. At least one
ID#2 = unit specific identifier field must contain an entry and should be unique to any
other MCT4’s that connect to the same server database.

(see section 8.2 Starting/Stopping Logging)

NOTE: An IT professional with experience is required for DataWeb server setup. Future Design Controls does
not support server-side programming or setup but can offer 3 party resources to assist with or handle
complete server-side projects.

The DataWeb interface does not transfer complete files for backup like the FTP and FileWeb interfaces. The
DataWeb interface transfers records in real time based on the log setup interval at the MCT4. When logging is
started at the MCT4, data will begin transfer to the server-side site. Data will be transferred to the server at the
beginning of logging (one record) with additional records transferred based on the rate that the MCT4 data log
interval is set for.

If the data log interval rate is set for 60 seconds, the MCT4 will populate the database with a single set of
records (PV, SP, %0Out determined by data log/server setup) once every 60 seconds. If the data log interval
rate is set for 120 seconds, the MCT4 will populate the database with a single set of records (PV, SP, %0ut
determined by data log/server setup) once every 120 seconds. Data log intervals can be set as fast a 1 second
since buffering is used at the MCT4 for faster data log rates, but in this case the database would receive a total
of 60 records once per minute (one record per second). Buffering for rates faster than 1 minute is used to
reduce access/overhead at the server side while still maintaining 1 second date/time stamps for database
record keeping.

114



fd FuTureDESICN MCT4 a3

8.5.2 FileWeb/DataWeb Server Components and Requirements.

While the actual server-side development is more involved than this manual will cover, component overview
and installation is covered in section A.2 of the Appendix.

Web Development Support:

Future Design Controls does not support or develop custom server-side web solutions. We can offer 3rd party
resources to assist customers in these development requirements.
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8.6 FDCULtil.com Web site for FTP, FileWeb and DataWeb Testing

The FDCULil web site is a Future Design Controls http/https site that allows customers to create a free account
and test the FTP, FileWeb and DataWeb interfaces offered on the MCT4. The site automatically deletes files
every hour since this is a test site only and cannot be used for permanent web storage of files or data. The site
allows customers to fully test and verify that data is being transferred properly from the MCT4 device to the
FDCautil site, thereby providing everything needed to test the MCT4 and the Internet connection without requiring
additional software or development. This allows the customer to test the interface and pick which type of data
transfer is the best for operations.

Access the Web Site and Create an Account:

To create a free account, go to the following link: https://fdcutil.com/FDDataWeb/

Login - Future Design Controls - FT X =+

- C @ 6] https://fdecutil.com/FDD

Fut"’“‘L”lH'Ecournuls e

Paperless Recorders

Files FTP Files Configurations Database Map Customers  Administrators Logout

Login

Username

Password

Don't have a username? Please sign up here: Sign Up

[© 2018 - Future Design Controls | (888).751 5444 | csr@futuredesigncontrols.com

Click on the “Sign Up” link. Enter your name, company name, email address and password. Note that your
email address will not be used for solicitation purposes. It is used to send an account verification email. The
email sent requires no confirming information; it only verifies that a real user got the email before activating the
account. Although FdcUtil.com is a no-charge site, important user data is encrypted for additional protection.
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Sign Up - Future Design Controls - X =+

o Q 6] https://fdcutil.com/FDC
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Paperless Recorders

Files FTP Files Configurations Database Map Customers  Administrators Logout

Sign Up

Name

Company Name
Email Address
Username
Password

Confirm Password

[© 2018 - Future Design Controls | (888).751.5444 | csr@futuredesigncontrols.com

Once you have created and verified your account, you can log in to the website. Once logged in, the main
FDCULtil website will be displayed with tabs for Data (DataWeb), Files (FileWeb), FTP Files (FTP) and
Configurations. These tabs can be clicked on and will display data after transfer from the MCT device. Every
hour, the data will be deleted from each section (except for Configurations) or the data can be manually deleted
using the “Delete” link on each page.
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FTP Files Page:

The FTP files page, accessible from the “FTP Files” menu item, lists the files in the customer's FTP data
directory. These are only the files in the customer’s directory, not all uploads. The user can delete the files from
this page.

He EM Yew Mgty Bockmwks Jooks Heb = =101 x§

FIP Fles - Futre Desgn Controls . X +

S (€& 0Oa fdoutd.com . : B 9 3 R 4 =

FTP Files Configurations Database Map Justome Administre

Paperiess Recorders

2.20-2017 ava C \FTPSypTest Auan06-29-2017 aud Doanioad

© 2017 - Future Design Controls | (888) 751 5444 | csr@uturedesigneontrols. com

FTP sample setup using FDCutil.com:

To setup the MCT for use with the FDCutil.com FTP server, contact Future Design Controls technical support
for FTP access. The FTP section of FDCutil.com is used for tech support (pass/fail) testing only when validation
if required at a customer site (customer site not working for some reason). This is due to the user-based security
in the FileWeb/DataWeb interfaces not included in the FTP services.

After FTP access is given by FDC technical support, press the “Save” button to complete the setup on the MCT
FTP/WAN screen. Press the “Start” button to begin a manual transfer of files from the MCT to the FDCutil.com
site. Login to the FDCutil.com site to view the FTP files by pressing on the FTP files link on the page (or press
FTP link if already logged into FDCutil.com).
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Data Files Page (FileWeb):

The data files page, accessible from the “Files” menu item, lists the files in the customer’s data directory. These
are only the files in the customer’s directory, not all uploads. The user can delete the files from this page.

FUTURE q
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Paperiess Recorders - - -—

FileWeb sample setup using FDCutil.com:

To setup the MCT4 for use with the FDCutil.com FileWeb server, go to the FTP/WAN screen on the MCT4 and
enter the following data into the screen fields. Make sure to replace the “custName” and “custPassword” text
below with the actual user name/password entered during the FDCutil.com signup process.

Type = FileWeb

IP Add = https://fdcutil.com/FDDataService.svc
User = custName

Password = custPassword

Server = optional

Port = not used

Press the “Save” button to complete the setup on the MCT4 FTP/WAN screen. Press the “Start” button to begin

a manual transfer of files from the MCT4 to the FDCutil.com site. Login to the FDCutil.com site to view the FTP
files by pressing on the Files link on the page (or press Files link if already logged into FDCutil.com)
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Database Data Page (DataWeb):

Once logged in, the customer will be shown the Data page. If data has been uploaded to the database, the
“Device ID” drop-down menu will contain the list of units (according to the ID#1 and/or ID#2 entries as made on
the Data logging screen).

Data - Future Design Controls- FO' X+
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Delete De

ID1: GB-MCT41, ID2: 88888
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To view the data, select the desired unit from the list and click the “Get Data” button below the Device ID menu.
The data available between the Start Date and End Date will be displayed.

Data - Future Design Controls - FD' X+
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Paperless Recorders

Data Files FTP Files  Configurations Date ap Customers  Administrators Logout
Search Device IDs: Search
Device ID: [ID1:MCT-GB, ID2: 155PL |Start Date 02i26/2019 04:38:39 EndDate 02/26/2019 04:43:15 Data Range Column [ TEMPERATURE PV | Low Data Range High Data Range
Get Data

Delete Device Data

Username: Device Manager

m TEMPERATURE PV TEMPERATURE SP TEMPERATURE Out HUMIDITY PV | HUMIDITY SP | HUMIDITY Out |HI-LIMIT PV
100 40 -100

2/26/2019  04:38:39 751 405 725 78
2/26/2019  04:38:40 751 492 100 726 502 100 776
2/26/2019 043841 751 545 100 726 502 100 776
2/26/2019 043642 751 592 100 726 64 100 776
2/26/2019  04:3843 751 692 100 728 688 100 778
2/26/2019  04:38:44 751 748 100 728 e 100 e
2/26/2019  04:38:45 751 799 100 726 az 100 77
2/26/2019 043846 751 899 100 726 868 100 77
2/26/2019  04:38'47 751 946 100 726 958 100 777
2/26/2019  04:3848 751 100 100 728 100 100 77
2/26/2019  04:38:49 751 86 -100 728 93 -100 e
2/26/2019  04:38:50 751 79 -100 726 78 -100 77
2/26/2019  04:38:51 751 7 -100 726 71 -100 777
2/26/2019  04:3852 752 56 -100 726 63 -100 777
2/26/2019  04:3853 752 49 -100 727 48 -100 77
2memain o4 a 2 a1 100 2 a1 100 hd

The start and end dates can be altered by simply clicking on the fields to display only data from a specific time
frame. When the specified time period is entered, press the Get Data button to refresh the data table. The
Data Range Column selection and Low/High Data Range fields can also be used to search for data points that
fit within the specified range.
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The available data can also be viewed in graph format. Hover the mouse over the Data tab and selections for
Trend and Table will be provided.

Data - Future Design Contrals- FO' X =+
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Get Data

Delete Device Data

Username: Device Manager

Once Trend is selected, choose the desired unit from the Device ID menu. Place a check next to each available
point you want to plot and click the Update Chart button. A trend plot according to the chosen plot points and
time range will be displayed along with the corresponding data table below.
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M TEMPERATURE PV M TEMPERATURE SP M TEMPERATURE Out MHUMIDITY PV EHUMIDITY SP I HUMIDITY Out MHI-LmiT Py Update Chart

Data Trend
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Date/Time TEMPERATURE PV | TEMPERATURE SP | TEMPERATURE Out | HUMIDITY PV | HUMIDITY SP | HUMIDITY Out | HI-LIMIT PV
2/26/2019 04:38:39 751 405 100 725 40 -100 776
2/26/2019 04:38:40 751 492 100 726 50.2 100 7786
2/26/2019 04:38:41 751 545 100 726 59.2 100 778

NOTE: Once you access the Data Table or Data Trend Chart page, the default start and end times are based
on the available data at the server. If an MCT4 is actively sending data, you must manually set the
end time to a future date so that each time you refresh the page via the Get Data or Update Chart
buttons, the page is updated with the latest data sent from the MCT4.
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DataWeb sample setup using FDCutil.com:

To setup the MCT4 for use with the FDCutil.com DataWeb server, go to the FTP/WAN screen on the MCT4
and enter the following data into the screen fields. Make sure to replace the “custName” and “custPassword”
text below with the actual user name/password entered during the FDCutil.com signup process.

Type = DataWeb

IP Add = https://fdcutil.com/FDDataService.svc
User = custName

Password = custPassword

Server = empty (no characters)

Port = not used

ID#1 = unique identifier of your choice

ID#2 = unique identifier of your choice

Press the “Save” button to complete the setup on the MCT4 FTP/WAN screen. Next, navigate to the Data
logging screen. Make entries in the ID#1 and/or ID#2 fields. These entries should be unique to the MCT4 and
not duplicates of any other MCT4 you may have connected to the site. Once logging is started at the MCT4,
data will begin transfer to the “Data” section of the server-side site. Data will be transferred to the server at the
beginning of logging (one record) with additional records transferred based on the rate that the MCT4 data log
interval is set for.

If the data log interval rate is set for 60 seconds, the MCT4 will populate the database with a single set of
records (PV, SP, %0Out determined by data log/server setup) once every 60 seconds. If the data log interval
rate is set for 120 seconds, the MCT4 will populate the database with a single set of records (PV, SP, %0ut
determined by data log/server setup) once every 120 seconds. Data log intervals can be set as fast a 1 second
since buffering is used at the MCT4 for faster data log rates, but in this case the database would receive a total
of 60 records in 1 minute (one record per second). Buffering for rates faster than 1 minute is used to reduce
access/overhead at the server side while still maintaining 1 second date/time stamps for database record
keeping.

8.7 Annotation

The Annotation screen allows the user to add messages to the running data file and view any messages
currently associated with a loaded historical data file.

4/11/2017
| 4:45 PM

Annotation Save

DOOR OPEN
4112017  4:45 PM

Cievice Manager

BATCH MOD
4112017  4:45 PM

Cievice Manager

When a historical data file is loaded, the Annotation screen will display any messages that were written to the
file. The date, time, user name and description of the data file annotation is shown. Note that the currently
running data log file can be opened as a historical data file, and the current annotations for the running file will
be shown.
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To add an annotation to the running log file, touch the “Entry” field at the bottom of the screen and enter the
message (up to 16 characters maximum). Press the “Add” button and the message will be added to the current
log file. If the running log file was opened as the historical log file, the annotation will be shown immediately on
the screen as it is added. If logging is not currently running, the entry field will be disabled.

8.8 Add\View Digital Signatures

The Signature screen allows the user to add digital signatures to historical data log files and view any digital
signatures currently associated with the loaded historical log file.

Signature Verify Save

Data file end
4/11/2017 4:45 PM
Iser; Device Manager

BATCH PASSED
4/11/2017 4:46 PM
Jzer: Device Manager

When a historical data file is loaded, the Sighature screen will display any signatures currently associated with
the file. To verify a digital signature and insure that the data file has not been altered, touch the signature in
the list box and press the “Verify” button. The MCT4 will compare the signature to the log file to see if any
alterations to the data have been made. The MCT4 will then indicate if the signature is valid or not.

If the signature is valid, the historical data file is intact and has not been altered. If the signature is invalid, the
data has been altered at some time after the signature was assigned to the file. For data integrity, the MCT4
automatically signs a data file when logging is stopped; however, this only occurs if the “Auto Interval” is
selected on the Log screen. If a different logging interval is used, the MCT4 will not automatically sign the file
and it must be signed by a user.

To add a digital signature to the historical log file, touch the “Entry” field at the bottom of the screen and enter
in the comment line for the signature (up to 16 characters maximum). Press the “Add” button and the signature
will be added to the log file. The signature includes the date and time of the signature, the user name and
comment line. If a user is not logged into the system, the default user name “Device Manager” will be entered
as the user.

NOTE: The Signature screen is not available if security is disabled. The MCT4 security module must be
enabled in order to digitally sign data log files. See Section 7, Security.
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9 Device Settings

This section covers the use of extended controller features that enhance the functionality of the system. To
gain access to the MCT4 setup options, select “Settings” from the home Device menu.

The Device Settings menu provides navigation to the following functions:

< Tuning
Set v
Email
Offline »

View | Alarm

Set MLl
Cascade

Email »

_ | Event

Offline | Navigation
Comms

View

Set ,

a Email
Offline »| Message
View »

Set v
Email »
O Offline

View menu
Tuning:

Setup menu
Alarm:

Limit:
Cascade:
Event:
Navigation:

Comms:

Email menu
Email:
Message:

Offline menu

Offline:

Provides access to manual loop tuning.

Provides access to the alarm set points/message entry.
Sets minimum/maximum set points allowed for each loop.
Provides access to the cascade control set points.

Allows the user to edit names used to describe events.
Allows the user to choose text based or icon based/slide
page navigation menus.

Allows user to set MCT4 communication settings.

Provides access to the MCT4 email system manager.
Allows the user to send an email message to users
entered in the system.

Provides access to offline system settings.
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9.1 Tuning

The loop Tuning screen allows for manual and automatic tuning of the MCT4 control loops. Tuning parameters
should only be manually adjusted by skilled users familiar with proportional control. Improper settings can result
in control loop instability and equipment damage. The loop automatic tune function is the recommended method
of loop tuning. If the control response achieved after performing an auto tune does not provide the desired
control response, then minor adjustment of the tuning parameters may be done manually to obtain the desired
response.

PY =34.3C  SP=38.0C
Prop Band

150.0
TI (secs) 100.0
50.0

TD (secs)

Cooling PB: -50.0

-100.0

Dead Band

10:00:16 11016

The available tuning parameters are dependent upon the loop configuration. If programmed for heat or cool
only control, then the available parameters will be PB (proportional band), Tl (integral time period) and TD
(derivative time period). If the loop is configured for heat/cool operation then two additional parameters for
Cooling PB (cooling proportional band) and Dead Band (heat/cool dead band) will be provided.

The tune screen also provides a live real time chart for monitoring the control response of the control loop while
adjusting tuning parameters. The chart is fixed at a 10-minute time period and updates once per second.

Pressing the Set button allows the user to adjust the loop set point without having to leave the tuning screen in
order to observe the control response.

Pressing the AT button allows the user to activate/deactivate the loop auto tuning feature. When auto tune is
active, the indicator on the button will be illuminated. In addition, the process value of the loop on the Loop
view screen will flash while auto tune is active. This allows the user to activate auto tune and then return to the
main Loop view screen to observe system operation while being informed of the loop auto tune status.

9.1.1 Heat or Cool only P (or PD) Control

When a loop is programmed for heat or cool only control, it is possible to set the integral time to zero in order
to eliminate reset action. A “PB Offset” field will then be shown for entering a manual reset value to correct for
the control offset that will occur once the loop has stabilized. The offset entry is measured in percent with a
range of 0-100%.

Once the process has stabilized, if the process value is lower than the set point by 5° for example, and 20.0 is
used for the proportional band, that is equal to an offset of 25%. Thus, the PB offset would be increased by
25% to compensate for the set point offset in the process. Note that automatic tune is disabled for P or PD
control. In order to perform an auto tune, the integral time would have to be set to a value greater than zero.
P or PD control is not precise for processes with changing load conditions and will require frequent adjustments
of the offset. The PID control mode should be used because it automatically does this.
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9.1.2 Heat/Cool (Bimodal) Control

When a loop is programmed for heat/cool operation, the values of the Cooling PB and Dead Band affect the
way the heat and cool outputs work together to control the process.

The Cooling PB is measured in % of the proportional band with a range 50-300. Set cooling PB to 100% to
begin and examine the cooling effect. If cooling action should be enhanced then decrease the cooling band. If
cooling action is too strong then increase the cooling band. The value of the cooling proportional band is related
to the heating proportional band and its value remains unchanged throughout any auto tuning procedures.

NOTE: The adjustment of the Cooling PB is also related to the cooling media used. When air is used as the
cooling media, it is recommended that the Cooling PB be setto 100%. For oil, a typical setting to use
for the Cooling PB is 125%. If water is used as the cooling media then adjust the Cooling PB to 250%.

The adjustment of Dead Band is more dependent upon system requirements. If more positive values of dead
band (greater dead band) are used, an unwanted cooling action can be avoided but an excessive overshoot
may occur. If more negative values of dead band (greater overlap) are used, an excessive overshoot can be
minimized but an unwanted cooling action may occur.

Dead band is adjustable in the range of -36.0% to 36.0 % of the heating proportional band. A negative dead
band value provides an overlap between heating and cooling action in which both outputs can be active at the
same time. A positive dead band value provides a dead band area in which neither output is active around set
point.

9.2 Alarms

The alarm screen allows the user to edit the alarm set points and alarm messages that will be displayed on the
alarm screen should the alarm be activated.

Alarm Settings

Alarm &1 Loop1 Process High

Delay (MM.SS) sp | 100.0
Alarm
Message ALM=1

Alarm &2 Loop2 Process High

Delay (MM.SS) sp [ 100.0
Alarm
Message ALMS2

The alarm numbers, Alarm #, identify the alarms currently shown on the screen along with the alarm description
which contains the loop hame that the alarm is assigned to as well as the alarm type. The left and right scroll
buttons at the upper right of the screen will be shown if more than two alarms are available so that the user can
access each alarm by pressing left or right to go to the previous or next alarm.

The alarm Delay (MM.SS) and SP (set point) fields allow the user to enter the alarm delay (in minutes and
seconds) and the set point at which the alarm is to activate. The alarm type and alarm hysteresis are defined
by the OEM in the MCT4 configuration and cannot be changed. Only the alarm delay and set point can be
changed by the user.
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NOTE: The End of Program alarm type does not have a set point; however, a delay can be set in order to
delay the activation of the alarm for a specified time after the program ends.

Alarm delays are only on PCM models beginning with V.17 firmware. If the PCM does not support
alarm delays, the alarm delay field will not be shown.

The Alarm Message is the text naotification that appears on the Alarm screen when the alarm activates. This
message can be edited (up to 25 characters maximum) so that the alarm message more accurately describes
what the alarm means.

NOTE: The MCT4 supports a total of 9 hardware + 10 software alarms for a total of 19 alarms. The MCT4
loop control boards can provide up to 3 alarm outputs each for a total of 9 alarms (when three PCM’s
used or two PCM’s and HLM limit control). Software alarms activate no hardware electrical outputs
when energized and are for display only including audible alarm and email operation.

Depending upon the configuration of the MCT4, some PCM board outputs may perform specific
control or event functions. The use of each output, and what it controls, is determined by the system
designer. If there are questions or concerns about the configuration and operation of your MCT4
controller, contact your OEM for further information. Only your OEM can address equipment related
issues.

9.2.1 Limit Alarms

If the limit option is installed, the high and low limit alarm set points and alarm (output 2) set point will be provided
depending upon the configuration of the limit control. All limit alarm set points are locked in addition to system
security settings if configured. In order to change a limit-alarm set point, the field must first be unlocked.

Alarm Settings

Alarm &1 Loop1 Process High

Delay (MM.SS) sp [ 100.0
Alarm
Message ALM~E1

SP | 100.0
(Locked)
ALME2

When the alarm is locked, the “Alarm Message” description will be replaced with “(Locked)”. Pressing alarm
set point entry field will display a dialog indicating that the field is locked. In order to unlock a limit-alarm set
point, press and hold the alarm set point field. After approximately 4 seconds, the “(Locked)” descriptor will be
replaced with the standard “Alarm Message” text. When this occurs, stop pressing on the screen and the
numeric keypad will be shown. A new alarm set point can then be entered.

Alarm &2 LIMIT High Limit

”

After a period of 1 minute (if no further edits are made to limit alarm set points) or upon leaving the Alarm
screen, the limit set points will automatically be relocked. The process will then have to be repeated to make
another change.

127



fd FuTureDESICN MCT4 a3

9.3 Setpoint Limits

The set point Limit screen allows for the adjustment of the minimum and maximum operating set points allowed
to be entered for the control loops. These limits can be used to prevent operators from entering a value that
exceeds the survivability limits of equipment or product being manufactured, reducing the risk of property
damage.

4/17 /2017 « »
_ 2153 PM

Setpoint Limits

LOOP 1 (C)

Lower Limit

Upper Limit

Enter the desired set point limits by touching the “Lower Limit” and “Upper Limit” entry fields and enter the
desired values using the numeric keypad.

IMPORTANT: The operation of automatic ramp/soak programs is limited by the lower and upper limits. If a
program was created or imported from another MCT4 system with set points that exceed the
current lower and/or upper limits, when the program is run, the program step set points will be
coerced to the lower or upper limit that it exceeds. This protects the equipment or product
being manufactured from being subjected to values that exceed current set point limits.

The minimum and maximum values for the lower and upper limits are defined by the OEM
limits set in the MCT4 configuration. The MCT4 prevents the user from entering set point limits
outside of these configuration values. Consult your OEM or equipment installer regarding the
maximum set point limits permitted for your system.

9.4 Cascade

The Cascade settings screen allows for the adjustment of the cascade low and high or ratio set point. It is
available on systems programmed for the Cascade or Dual Loop + Cascade control type in the Configurator.

NOTE: The implementation of cascade control and its mode of operation is application specific and
determined by the system designer. The MCT4 provides process, deviation and ratio control modes.
The cascade control mode is defined by the OEM in the MCT4 configuration. If there are questions
or concerns about the configuration and operation of your MCT4 controller, contact your OEM for
further information. Only your OEM can address equipment related issues.

9.4.1 Process Cascade Mode

This mode uses the low and high set points as the upper and lower range for the secondary loop set point. The
percentage of output of the primary loop is converted to calculate a linear set point between these two values.
The Process Low and Process High values are limited to the minimum and maximum values for the lower and
upper set point limits of the secondary loop as defined by the OEM in the MCT4 configuration.

The process mode has the benefit of maximum change rates by allowing the secondary loop set point to go to
absolute limits. This allows the process to achieve set point as quickly as possible but does so at the cost of
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stability. If the process has a large lag time, the control may oscillate uncontrollably once the process reaches
set point because of the large overshoot. In most cases, deviation is the recommended selection.

Prcoess High

9.4.2 Deviation Cascade Mode

This mode uses the low and high set points as the upper and lower range to generate a set point offset for the
secondary loop set point relative to the primary loop set point. The secondary loop set point is calculated by
adding these values as offsets from the primary loop set point. As the primary loop set point changes so does
the window defined by the set points.

The deviation mode has the benefit of limiting the maximum and minimum overshoot that the secondary loop
can exhibit relative to the desired primary loop set point. This allows the system to be fine-tuned to the minimum
amount of overshoot required to obtain the desired set point.

9.4.3 Ratio Cascade Mode

This mode provides a single set point which is used to calculate the secondary loop set point according to the
primary loop process value. This is typically use din blending applications where the flow rate of the primary
fluid is monitored and controlled via the primary loop, and the secondary loop is to add a fractional amount of
another substance to the mix.

As the primary flow changes, the secondary loop set point will adjust according to the ratio multiplier in order to
maintain the proper mixture.
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5/2/2017
= 11:37 &AM

Cascade

Ratio

9.5 Event Names

The Event names screen allows the user to change the names of the system events in order to describe what
function they perform. The event names are limited to nine alphanumeric characters.

5/2/2017
= 12:16 PM

Event Names
EvV1
{Slot 1 Output 3)
EV2
{Slot 2 Output 3)

EV3
{Slot 2 Output 4)

To change the name of the event, select the event by touching its current tag name in the list. Press the “Edit”
button and enter the new tag name using the alpha-numeric keypad and press “Done” when finished. The new
name will then appear in the event name list box and will be used throughout all MCT4 screens wherever the
event is shown.

9.6 Navigation

The MCT4 provides both text-based PC style menus and icon based/slide page navigation menus similar to
today’s “smart” devices. The user can select either type at any time from the Navigation screen. Press the
button for the desired menu type to make the selection. The choices are mutually exclusive, so when one
selection is made, the other will be de-selected. The button indicator for the active selection will illuminate to
show the current selection.
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Navigation

| Menu Navigation
[ Icon Navigation

9.7 Communication Settings

The “Comms” screen provides settings for the Modbus serial and TCP interfaces as well as the web server and
VNC interfaces. It also provides the MCT4 IP address, which is required for using the Modbus TCP, VNC and
web server interfaces. For more information regarding the use of the MCT4 data communications interfaces,
see Section 11, Communications.

7/30/2018
_ 9:08 AM

Modbus Address
YNC Address
YNC Device Name

YNC Password

IP Address 192.168.1.2

T

The Modbus Address and Parity settings are used to configure the serial interface for user communications.
Valid addresses are 1 to 247. The parity setting is only available for the standard MCT4 interface and allows
the serial port to be set for Even, Odd or no parity (None). If the MCT4 is configured to provide the simulated
Watlow F4S/D communications interface, the parity selection will not be provided.

The Modbus Address is also used to specify the unit ID for Modbus TCP communications. Modbus TCP
communications is provided over the Ethernet interface on port 502.

The VNC Address and Password set access rights to the MCT4 VNC server. Valid addresses are from 0 to
255. The VNC password selection defines the connection mode for the server. The selections are “None” and
“VncAuth” which requires users to enter the password when connecting to the MCT4 over the VNC interface.

IMPORTANT: When multiple MCT4 controllers are connected to a single router (DHCP server), it is imperative
that each MCT4 have a different VNC address. If multiple MCT4 controllers have the same
VNC address, network errors may result causing the VNC server to shut down or cause the
MCT4 to “lock-up” and become non-responsive requiring the unit to be power cycled in order
to return to normal operation.
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The VNC Device Name field is used to enter a name (up to 35 characters) that can better identify the MCT4 to
users logged into the VNC interface. The name entered here will be used on the VNC header window on a PC,
so that if multiple VNC clients are open to different systems, each one can be identified.

The VNC Password field is used to enter the password (up to 20 characters) that a user must enter for the
VNC interface to connect to MCT4 if the VNC password is enabled.

The IP Address field is a static field that provides the IP address of the MCT4 which is required for connecting
over the VNC, web and Modbus TCP server interfaces. See the following section 9.7.1 Ethernet Settings for
more information on how to adjust the device IP and other LAN information.

The Www. (web server) pushbutton is used to enable or disable the web server interface.

The VNC server pushbutton is used to enable or disable the VNC server interface.

The Ethernet button is used to access the Ethernet settings screen.

NOTE: Any changes made to the above settings must be saved in order for them to take effect. When changes
are completed, press the “Save” button. In order for any changes to the VNC server to take effect,

power must also be cycled to the MCT4. The new VNC settings will only take effect when MCT4 first
boots up. Serial communication and web server settings take effect immediately upon save.

9.7.1 Ethernet Settings

The “Ethernet” screen provides settings for the network interface of the MCT4. It is accessed by pressing the
Ethernet button on the Communications screen.

Press the Cancel or Save button to exit screen.

Ethe rnet Cancel | Save |

DHCP u MAC: 0O 0A D5 01 60 38

IP Address

Subnet Mask 255.255.255.0

Default Gateway 192.168.0.1

DNS Servers 192.168.0.1 205.171.2.26

The MAC address field displays the media access control address (physical address) of the MCT4. This is a
unique identifier for the network hardware of the MCT4 and cannot be changed. Itis for informational purposes
and may be required by your network administrator when connecting the MCT4 to your network.

The DHCP button is used to turn automatic addressing on and off. By default, the MCT4 is shipped with the
DHCP setting on. This means the MCT4 will be assigned an IP address by the network router. When on, the
entry fields will be disabled, but will display current connection information used by the MCT4. In order to enter
a static address, press the button to turn it off.

To set the static network address, enter a valid IP Address, Subnet Mask and Default Gateway. The DNS
Servers are not required, but typically the IP address of the network router is entered to provide one. Consult
your network administrator for the proper values. The IP address must not be a duplicate of any other address
on the network or the interface will not operate correctly. The entry fields except IPV4 addressing format only.
The MCT4 does not except IPV6 addressing.
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NOTE: When DHCP is on and the MCT4 is disconnected from the network, the entry fields on the Ethernet
screen will continue to display connection information based on its last valid connection for diagnostic
purposes. The IP address on the main Communications screen (or shown in the notifications list)
always displays the current address used by the MCT4. If the IP address on the Communications
screen displays the loop-back address of “127.0.0.1” then no connection is present.

When DHCP is off, the IP address on the Communications screen will always display the user entered
static IP address regardless of connection status. It does not indicate whether a valid network
connection is present or not.

9.8 Email

The MCT4 email server has the ability to send alarm messages to email and SMS addresses. Up to 30
addresses can be programmed into the system. Each one can be configured to receive emails, SMS text
messages or both. When an alarm occurs, MCT4 will send an alert to the specified address for each user in
the list. The email settings are accessed by selecting “Email” from the setup “Email” menu.

9.8.1 Email Address Entry

Select the “New” tab to add new email addresses to the system. For each entry, enter the recipient’'s Name,
Email Address and/or SMS Number (up to 50 characters each). Turn on the Email Alarm and/or SMS Alarm
options to specify which addresses the alarm messages are to be sent to. Press the “Create” button to add the
user to the list.

New \Addresses | settings |

Name SMS Number

0123456789@phone.com

Email Address e
lambert@mycompany.com

Email Alarm u SMS Alarm

NOTE: The SMS address is specific to the service provider. Each service provider has their own unique
address; however, the phone number is always the “name” for the address entry. There are internet
sites with this information that cover most of the providers, or when in doubt, contact your service
provider for the proper address format.

9.8.2 Email Addresses

Selecting the “Addresses” tab allows the user to view the list of email addresses entered in the MCT4. Each
entry will be shown with the notification method and address associated with it (email/SMS). To delete a user,
touch the name of the user in the list box and press the “Delete” button. This will permanently remove the user
from the list.
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4/17 /2017
4:05 PM
New i

mike lambert
larnbert@rmycompany .com

larry kimball
Ermnail On Alarm: kimbal@myco.com
SMS On Alarm: 5124123655@phone. com

9.8.3 Email Settings

The “Settings” tab provides access to the email server configuration, which is how the MCT4 is able to connect
and send email messages over its Ethernet connection. Each field may have up to 50 characters.

Login

Password

Subject

WTCB Device
LS

The Login field is used to enter the login name required by the MCT4 to log in to your company’s mail server.
You can use your login if one is not set up specifically for the MCT4 on your network. Contact your network
administrator for assistance.

The Return Address is the address given for the MCT4 on your company’s mail server. The MCT4 does not
accept email messages; however, this field is required for proper email delivery for security/anti-spam purposes.
If using your personal login name, you can also use your personal email address if one is not set up specifically
for the MCT4 on your network. Contact your network administrator for assistance.

The Password field is used for entering a password, if required by your network server, to send email. Contact
your system administrator for assistance.

This SMTP Address field is for entering the address of the email server used for sending emails. This must be
a valid mail server for which the above settings allow MCT4 access. Contact your system administrator for
assistance.

This Subject field is used to enter a subject line for emails and/or SMS text messages. It can be used to provide
an identifier to the recipients of the alarm message to know which chamber it is coming from.
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NOTE: Itis recommended to put some form of entry in this field. It can be left blank; however, many firewalls
and spam filters will filter out messages without subject lines. That may prevent recipients from
receiving the email. It can also be useful for identifying a particular unit on the factory floor.

The Port field is used to set the port number that will be used on the device for email operations. For non-
secure connections (no SSL/TLS) port 25 is the default. If SSL/TLS is used, port 587 is usually the standard
port selected.

The SSL/TLS button is used to enable or disable Secure Socket Layer (SSL) and Transport Security Layer
(TLS) functionality. These protocols are used to provide an authenticated connection between servers and
clients as well as encrypt information between the two. This provides a more secure environment for email
information with many public email services only allowing SSL/TLS connectivity.

Once all settings have been made, be sure to press the “Save” button to begin using the new values and store
them, so that on the next power up, the settings will be retained. The body of the email/SMS text message will
contain the description of the alarm condition as it would appear on the alarm screen. If the mail server is down,
or the MCT4 is not connected to the network, the message will not be sent and a local alarm message on the
Alarm screen will indicate a transmission failure.

9.8.4 Email Message

MCT4 provides the user with the ability to send short email messages to users configured in the MCT4 email
server. To send a message, select “Message” from the device settings, Email menu.

Email Message

Press the “Compose” button to create a brief message using the keypad (up to 100 characters). When you are
finished entering the message, press the “Done” button. The completed message will then be shown in the
message window. Press the “Send” button to select the email recipients you wish to receive the message and
send the message.
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10 Offline

The Offline settings do not include the OEM setup of the MCT4. Refer to the documentation provided by your

OEM regarding the MCT4 configuration. In order to enter offline setup, automated ramp/soak program

operation and data logging must be manually stopped.

NOTE: Upon entering offline setup, all loop control outputs, event outputs and alarm outputs will be set to their
corresponding OFF state. Power supply and retransmission outputs will continue to operate normally.
Upon returning to the online mode, the outputs will be returned to normal operation. Limit outputs are

not affected.

The offline menu provides navigation to the following functions:

Set v
Calibrate »

System

View ,

Recovery

Calibrate »

System

Units

Clock

Language

View 3

Set ’

Inputs

System »

View

Set v

Calibrate »

Display
Configuration
About

Exit

View menu
Settings:

Set menu
Recovery:
Units:
Clock:
Language:

Calibrate menu

Offset:

System menu
Display:
Configuration:
About:

Exit:

Navigation back to the device settings menu.

Settings for profile power recovery action.
Setting for temperature units.

Settings for system date and time
Settings for menu and help language text.

Settings for loop input offset calibration.

Access to display calibration and backlight settings.
Access to MCT4 import/export utility.

View current firmware/software version numbers.
Exit MCT4 application and access to the

MCT4 configurator.
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10.1 Power Recovery

The Power Recovery setting allows the user to select how the system should restart in the event of a power
failure while an automatic ramp/soak program was running. When power is restored, the MCT4 will perform
the selected recovery action. To set the power recovery action, push the recovery mode button for the desired
setting to select it as the power-up state. The selections are mutually exclusive to one another, i.e., only one
can be selected at a time. As a new selection is made, the previous setting will be automatically turned off.

Recovery

[ Continue from SP || Continue from PV
| Static Mode

Select start mode on electrical fail.

Select Continue from SP to have the MCT4 resume the program from where it left off on loss of power. The
set point ramp will continue from the set point value at the time of power interruption.

Select Continue from PV to have the MCT4 resume the program from where it left off on loss of power. The
set point ramp will continue from the current process value of the loop and not the last set point value.

Select Static Mode to have the MCT4 default to single set point operation on power-up. The program will be
stopped and the loops will control to the last static set point entry.

NOTE: When a program is NOT running and a power down/up sequence occurs, the MCT4 will return with
the same set points and system events active as when the power was lost.

See Appendix section A.3 Profile Recovery Detail for a more detailed explanation and
examples of program recovery operation.

10.1.1 Recovery Interval

During program operation, the current program progress is stored in memory on each step change and at 6-
minute intervals during step operation. During static set point operation, the current control set point is also
stored in memory every 6 minutes.

For program operation, this results in a possible recovery error of up to 6 minutes. For example, a program is
running and enters step 2 which is a ramp step from 0 to 100 degrees in 10 minutes. If power is lost at 5
minutes into the step and “Continue from SP” is the selected recovery mode, when power is restored the
program will begin operation from the beginning of step 2 with a set point of 0. It will not resume operation from
50 degrees at 5 minutes into the step.

If the power is lost at 8 minutes into the step (2 minutes remaining), the program will continue from the last save
point which was 6 minutes into the step (4 minutes remaining) with a set point of 60 degrees. For soak steps
the set point remains a constant and time remaining is the only variable. So as with the ramp step, the time
remaining in the step will continue from the last save point.
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When in static set point operation, if the set point is changed and power is immediately cycled, the loop control
will resume operation when power is restored from the previous set point, not the one just entered. The save
interval is from power up, so when a new set point is entered, it could be saved within seconds or take up to 6
minutes for it to be saved. In order to ensure that the system powers up with the desired set point, maintain
power to the MCT4 after a set point change for at least 6 minutes before removing power.

10.2 Degrees C/F Units Selection

The MCT4 can display temperatures in either degrees Centigrade or Fahrenheit. To change the temperature
display units, select “Units” from the offline Set menu.

Units

Select units of measure for temperature
readings

[ Centigrade | Fahrenheit

Press the button for the desired temperature units to make the selection. The choices are mutually exclusive
so when one selection is made, the other will be de-selected.

NOTE: When changing display units, ramp/soak program set points will not be converted between units.
Separate programs are required for each temperature range. Operating the MCT4 with programs
that have been written using alternate units could cause property damage or personal injury.

10.3 Clock Settings

The system date and time is adjusted from the “Adjust Time” tab under the Set/Clock menu. The current date
and time will be displayed in the thumb wheels as shown below.

:Adjust Time

ime Options l Davlight]

Save
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To make adjustments, scroll each time wheel to adjust the month, day, year, hour, minutes, seconds and
AM/PM selection. Once all adjustments have been made, press the “Save” button to set the system clock to
the date and time entered.

10.3.1 Time Options

Select the “Time Options” tab to configure the time zone and national time server clock settings. If the MCT4
is connected to the internet, these settings can be used to have the MCT4 automatically synchronize its time
with one of the nationally provided time servers.

Adjust Time Daylight ]

Time Zone Eastern Standard Time v

VTP Server
Name,/ IP 192.168.0.102

Current Time 9/19/2013 9:34:39 AM

NTP Service Enable u

To enable the national time server, select your time zone and which time server you wish to use from the drop-
down menu selections. Turn on the “NTP Service Enable” option and press the “Save” button. The MCT4 will
then synchronize its time with the selected national time server at 2:00AM each day.

If the MCT4 is not connected to the internet, a local alarm message will be shown on the alarm screen; “NTP
Failure. Check cable and server” to indicate that the time server could not be located.

10.3.1.1 Local Time Server Settings

If an active internet connection is not available, or company policy prohibits internet access, the MCT4 can be
configured to use a local time server instead of one of the national time servers. To configure the use of a local
time server, select “local” from the NTP server list. When selected, the “Name/IP” entry field will be shown.
The computer name or IP address of the computer running the local timer server on the LAN can then be
entered. The MCT4 will then contact the local computer in order to synchronize time.

NOTE: The steps required to configure and provide NTP service from a computer on the LAN is outside the

scope of this manual. Contact your network administrator for assistance.

10.3.2 Daylight Savings

Select the “Daylight” tab to configure daylight saving time options. The daylight savings time options allow the
user to set the start date and end date for daylight savings time.

NOTE: If the NTS time server setting is enabled, and the selected time zone uses daylight savings time,
daylight savings must be properly configured and enabled or the clock will not show the correct time.
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Adjust Time I Time Options

February | 10 12012 October
March |11 (2012} November

April 12 {2014 December

Daylight Savings Enable M

If your locale utilizes daylight savings time, set the start and stop dates for daylight savings and turn on the
“Daylight Savings Enable” option. Press the “Save” button to store the settings. MCT4 will then automatically
update its clock for daylight savings time.

10.4 Language

The Language screen is used to select the language for all of the online help, menus and most static display
fields. Note that the keypad will remain in English, so all user text entry will still be in the English language.

Language Save
English [ on |
French OFF
German OFF
Italian | OFF
B Acc

Available language selections include:
Chinese Simplified
Chinese Traditional
English

French

German

Italian

Japanese

Korean

Portuguese
Russian

Spanish

NN N N N NN

DISCLAIMER: English is the default language for the MCT4 control system. All other language selections provided through translation from the
English language. FDC does not guarantee the accuracy or validity of alternative language selections and shall not be liable for any damages or
losses, whether direct, indirect, incidental, special, consequential or any other damages for misinterpretation of other languages. FDC offers a free,
PC based application which allows the end user or OEM to create the translation files for the desired language selection. The translation files can
then be copied to the MCT4 control system in order to provide a more accurate or desired translation.
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10.5 Calibration

Each MCT4 loop control and limit control is calibrated at the factory before shipment; however, they can be
recalibrated in the field with the use of proper calibration equipment. The user calibration offset provides the
means for the end user or OEM to simply apply an offset to the factory calibration. Typical reasons for applying
this offset may include the need to match a particular reference standard, to match the calibration to a particular
transducer or sensor or to remove long term drift in the factory set calibration.

To access calibration, select “Inputs” from the Calibrate menu. When more than one loop and/or the limit control
is installed, the left/right navigation arrows will be provided at the top right of the screen. This allows the user

to scroll through each available loop and limit if installed.

E O &

LOOP 1 Calibrate

Perform User Calibration Offset

Perform Manual Calibration

Allow a minimum 30 minute warm-up period BEFORE performing
calibration.

Press the Perform User Calibration Offset button to access the settings for applying an offset to the loop or
limit factory calibration. This is the recommended method of calibrating the inputs for users without special
calibration equipment and is suitable for most applications.

Press the Perform Manual Calibration button to begin the factory calibration procedure for the selected loop
or limit input. This option is NOT recommended for users with limited calibration experience. Special high
accuracy equipment is required to properly calibrate the inputs to factory standards. Improper calibration could
render the device inoperable and require it to be sent back to the factory for repair.

Prior to performing any calibration procedure, read the documentation carefully and understand the steps

required to perform calibration. The loop and limit controls must be powered for a minimum of 30 minutes prior
to performing calibration in order to ensure that they have warmed up and are at normal operating temperature.

Required calibration sources:

Thermocouple Input: 0 — 100mV and K-Type source + 0.005% accuracy
RTD Input: 0 — 3000hm source + 0.005% accuracy

Voltage Input: 0 — 10VDC source + 0.005% accuracy

Milliamp Input: 0 — 20mA source + 0.005% accuracy
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10.5.1 Loop Calibration Offset

The calibration offset provides a two-point offset; a low point offset and a high point offset. The two-point offset
constructs a straight line (linear calibration) between the two points. To insure greatest accuracy, it is best to
calibrate with the two points at the minimum and maximum operating ranges for the system.

Displayed
value <—User
_ _ 1 Offset Calibration
Desired high L(introduced
point value .- --t----—------ X
) ) Factory
High point - == q-=======-—>">¢~------ Calibration
calibration
Low point }/ introduced
calibration- 1 === s = >t = c === == -=-
Desired lowq>~<-—-#A=-—-—-—--------+ ) e
point value = Input signal

To begin calibration, send the low signal input to the loop control. If the process value does not match the
reference signal, adjust the low point offset so that the process value matches the reference input signal. Press
the button to switch to the high point offset and then apply the high signal input to the loop control. Adjust the
high point offset if necessary in order to make the process value match the reference signal.

Press the Done button to exit screen.

LOOP 1 Calibrate

Apply low scale input signal.
Adjust low point offset until the

. process value is equal to the
Low Point OffSE't desired value.

Process Value 20.2

Press to Display/Adjust
High Point Dffset

Once the high point offset has been adjusted, press the button to switch to the low point offset and again apply
the low signal input to the loop control input. If the process value does not match the reference signal, adjust
the low point offset again so that the process value matches the reference input signal. Again, press the button
to return to the high point offset and apply the high signal input to the loop control. Adjust the high point offset
if necessary in order to get the process value to match the high reference signal. This process may have to be
repeated several times depending upon the amount of offset applied. Each time the low or high offset is
adjusted, it can affect the opposite end of the calibration curve.

If the known calibration error of the loop input is the same at both the minimum and maximum operating range
of the system, i.e., a linear offset, you can simply enter the difference between the reference signal and process
value for both the low point offset value and high point offset value. If both the low and high point offsets match,
it shifts the calibration curve thus applying the value of the low/high point offset equally across the entire range.

For example, if the range of operation is -50.0 to 350.0 degrees and the error between the reference signal and
the process value is 0.7 at both the low and high range resulting in process values of -49.3 and 350.7, simply
enter the value of -0.7 for both the low and high point offset. This will shift the curve equally at both ends of the
curve so the resulting process values will be -50.0 and 350.0.

Once the calibration offset is complete, press the “Done” button to return to the main Calibration screen.
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10.5.2 Limit Calibration Offset

The calibration offset provides a single point shift. If the limit control is used for high/low operation and the error
differs from one end of the calibration curve to the other, the shift value can be used to split the difference
between the two. This will make the error equal at both ends of the curve or it can be used to shift it to reduce
error at one end of the curve; however, it will also increase the error at the opposite end of the curve.

Press the Done button to exit screen.

LIMIT Calibrate

acc \f: Apply desired input signal and
Process Value adjust the PV Shift {offset) until

. the process value is equal to the
PV Shift (offset) |I| desired value.

To begin calibration, apply the desired reference signal to the limit control input. Adjust the PV Shift value to
achieve the desired process value. Once the calibration offset is complete, press the “Done” button to return
to the main Calibration screen.

10.5.3 Manual (Factory) Calibration

The manual calibration procedure is a two-step process for RTD and linear inputs and a three-step process for
thermocouple inputs. Each step of the calibration procedure can be skipped which provides the user with a
means to exit manual calibration without actually altering the calibration coefficients of the loop or limit control.

CAUTION: Performing manual calibration will replace the factory calibration coefficients with new values.
If calibration is performed incorrectly, it could introduce a large input error resulting in
A dangerous operating conditions if not detected or render the device inoperable requiring that it
be sent back to the factory for repair. Prior to calibrating each coefficient, it is recommended
that the current value be recorded. The calibration coefficients can be manually entered so if
the calibration process fails, the previous values can be re-entered returning the unit to its

previous operational state.

10.5.3.1 Thermocouple Input Calibration

When the loop or limit control input is configured as a thermocouple input, pressing the “Perform Manual
Calibration” button on the main Calibration screen will begin the thermocouple calibration procedure. The
procedure is a three-step process and begins by calibrating the zero of the A to D converter.

To calibrate the input low coefficient, connect the millivolt source to the input terminals of the loop or limit control.
Adjust the source signal to OmV and allow several seconds for the source signal to stabilize. Record the current
calibration coefficient value. Press the “Calibrate” button to calibrate the input low coefficient. A dialog will be
shown indicating the new coefficient is being calculated. DO NOT alter the source signal during the process.
Once complete, the dialog will close and the new coefficient value will be shown.
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Press the Next button to continue.

LOOP 1 Calibrate

Step 1 of 3: Connect millivolt c:alibra_tiun
source to thermocouple input
e terminals and apply 0.0mY
ADLO Coefficient 825 signal. Wait 5 seconds to allow
signal to stabilize and press
Calibrate button.

If the new coefficient value is -1999 or 1999, the calibration failed. Check the source connections and insure
the proper signal is applied. Press the Calibrate button to repeat the process or press the coefficient
display/entry field and enter the previous coefficient value recorded to return the loop/limit back to its previous
state. To skip the input low coefficient calibration or to proceed to the next step after calibration has been
performed, press the “Next” button.

Step 2 of the procedure is calibrating the span of the A to D converter. To calibrate the input high coefficient,
connect the millivolt source to the input terminals of the loop or limit control. Adjust the source signal to 60mV
and allow several seconds for the source signal to stabilize. Record the current calibration coefficient value.
Press the “Calibrate” button to calibrate the input high coefficient. A dialog will be shown indicating the new
coefficient is being calculated. DO NOT alter the source signal during the process. Once complete, the dialog
will close and the new coefficient value will be shown.

Press the Next button to continue.

LOOP 1 Calibrate

Step 2 of 3: Connect millivolt c:allbra_tlun
source to thermocouple input

. terminals and apply 60.0mY
ADHI Coefficient signal. Wait 5 seconds to allow

signal to stabilize and press

Calibrate button.

If the new coefficient value is -1999 or 1999, the calibration failed. Check the source connections and insure
the proper signal is applied. Press the Calibrate button to repeat the process or press the coefficient
display/entry field and enter the previous coefficient value recorded to return the loop/limit back to its previous
state. To skip the input high coefficient calibration or to proceed to the next step after calibration has been
performed, press the “Next” button. The final step of the procedure is calibrating the cold junction.

To calibrate the cold junction, a K-Type thermocouple is required. Connect the K-Type thermocouple source
to the input terminals of the loop or limit control using K-Type thermocouple wire. Adjust the source signal to
0C and allow several seconds for the source signal to stabilize. Record the current calibration coefficient value.
Press the “Calibrate” button to calibrate the cold junction. A dialog will be shown indicating the new coefficient
is being calculated. DO NOT alter the source signal during the process. Once complete, the dialog will close
and the new coefficient value will be shown.
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Press the Next button to continue.

LOOP 1 Calibrate

Step 3 of 3: l::unnec:? K—t'?'pe thermocouple
calibration source to

. thermocouple input terminals
CILO Coefficient 25.25 and apply 0.0°C. Wait 5 seconds
signal to stabilize and
press Calibrate button.

If the new coefficient value is -5.00 or 40.00, the calibration failed. Check the source connections and insure
the proper signal is applied. Press the Calibrate button to repeat the process or press the coefficient
display/entry field and enter the previous coefficient value recorded to return the loop/limit back to its previous
state. To skip the cold junction calibration or to complete the calibration procedure, press the “Next” button.

Once the calibration steps have been completed, connect a calibration source matching the type of input
configured for the loop/limit control. Adjust the reference signal to the low and high end of the operational range
to verify that the process value matches the reference signal within the accuracy limits for the input type.

Press the Done button to exit screen.

LOOP 1 Calibrate

Calibration complete. Apply
configured input type and verify
process value is reading
correctly within limits of
accuracy.

Process Value 24,9

Once the input has been verified to display the proper value according to the input reference signal, reconnect
the control sensor to the loop/limit control and press the “Done” button. This will return to the main Calibration
screen.

10.5.3.2 RTD and Linear Input Calibration

When the loop or limit control input is configured with an RTD or linear input, pressing the “Perform Manual
Calibration” button on the main Calibration screen will begin the calibration procedure for the configured input
type. The procedure is a two-step process and begins by calibrating the zero of the A to D converter.

To calibrate the input low coefficient, connect the resistance source (for RTD input), voltage source (for voltage
input) or milliamp source (for current input) to the input terminals of the loop or limit control. Adjust the source
signal to 100 ohms (for RTD input), OVDC (for linear voltage input) or OmA (for current input) and allow several
seconds for the source signal to stabilize. Record the current calibration coefficient value.
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Press the “Calibrate” button to calibrate the input low coefficient. A dialog will be shown indicating the new
coefficient is being calculated. DO NOT alter the source signal during the process. Once complete, the dialog
will close and the new coefficient value will be shown.

Press the Next button to continue.

LOOP 2 Calibrate

Step 1 of 2t Connect resistance calibration
P source to RTD input terminals
e and apply 100 ohms. Wait 5
RTDL Coefficient seconds to allow signal to

stabilize and press Calibrate
button.

If the new coefficient value is -1999 or 1999, the calibration failed. Check the source connections and insure
the proper signal is applied. Press the Calibrate button to repeat the process or press the coefficient
display/entry field and enter the previous coefficient value recorded to return the loop/limit back to its previous
state. To skip the input low coefficient calibration or to proceed to the next step after calibration has been
performed, press the “Next” button.

Step 2 of the procedure is calibrating the span of the A to D converter. To calibrate the input high coefficient,
adjust the resistance source to 300 ohms (for RTD input) or 20mA (for current input). If calibrating a voltage
input, adjust the voltage source to 60mV for 0-60mV input, 1VDC for 0-1VDC input, 5VDC for 0-5/1-5VDC input
or 10VDC for 0-10VDC input. Allow several seconds for the source signal to stabilize. Record the current
calibration coefficient value and press the “Calibrate” button. A dialog will be shown indicating the new
coefficient is being calculated. DO NOT alter the source signal during the process. Once complete, the dialog
will close and the new coefficient value will be shown.

Press the Next button to continue.

LOOP 2 Calibrate

Step 2 of 2 Connect resistance calibration
P source to RTD input terminals

e and apply 300 ohms. Wait 5
RTDH Coefficient seconds to allow signal to

stabilize and press Calibrate

button.

If the new coefficient value is -1999 or 1999, the calibration failed. Check the source connections and insure
the proper signal is applied. Press the Calibrate button to repeat the process or press the coefficient
display/entry field and enter the previous coefficient value recorded to return the loop/limit back to its previous
state. To skip the input high coefficient calibration or to complete the calibration procedure, press the “Next”
button.
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Once the calibration steps have been completed, adjust the reference signal to the low and high end of the
operational range to verify that the process value matches the reference signal within the accuracy limits for

the input type.
Press the Done button to exit screen.

LOOP 1 Calibrate
Y Calibration complete. Apply
Process Value configured input type and verify

process value is reading
correctly within limits of
accuracy.

Once the input has been verified to display the proper value according to the input reference signal, reconnect
the control sensor to the loop/limit control and press the “Done” button. This will return to the main Calibration
screen.

10.6 Display Settings

The Display screen provides access to the touch screen calibration utility, back light settings and alarm volume

adjustment.

Display

Calibrate Touch Back Light

Alarm Yolume
Alarm Test

The Alarm Volume adjusts how loud the internal alarm buzzer of the MCT4 will be when activated under an
alarm condition. The volume can be set from 0 (off) to 100. To edit the alarm volume, touch the entry field and
enter the desired volume level. To test the buzzer, press the “Alarm Test” button.

10.6.1 Calibrate Touch

After extended use and many hours of operation, it may be necessary to recalibrate the touch screen of the
MCT4. A typical sign that the screen may be out of adjustment, is inaccurate responses when attempting to
press buttons, check boxes or adjust fields on the display. The calibration utility is provided in order to re-adjust
the screen when this happens.
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To begin the calibration process, press the “Calibrate Touch” button. An alert message will appear stating that
the application will be disabled to perform the calibration procedure. Press “Yes” to continue.

The application will be disabled. Yes
or No?

The calibration utility will start and crosshairs will appear on the screen. At each crosshair position, touch the
screen at the center of the crosshairs. Repeat this for each position in order to set the calibration. The
calibration requires five points, the center and four corners.

NOTE: It is recommended that you use your finger rather than a stylus when calibrating the screen. The
touch response will be more fluid after calibrating it with your finger.

Carefully press and briefly hold stylus on the center of the target.
Repeat as the target moves around the screen,

+

Once complete, the calibration utility will provide a notification message that the new calibration settings have
been measured and to touch the screen to register the new calibration data; just touch anywhere on the screen
to close the window and return to the MCT4 application to resume normal operation.
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New calibration settings have been measured.
Touch the screen to register saved data.

10.6.2 Backlight Settings

The backlight settings allow the user to adjust the screen brightness as well as set a time period for dimming
the backlight after a period of inactivity which can extend the life of the display. To adjust the backlight settings,
press the “Back Light” button. An alert message will appear stating that the application will be disabled to enter
the backlight settings, press “Yes” to continue.

Select the “Backlight” tab from on the Display Properties window. Press the “Advanced...” button to access the
settings for the backlight.

NOTE: The checkboxes on the Backlight tab for “Automatically turn off backlight while on battery power” and
“Automatically turn off backlight while on external power” have no effect on backlight operation and
should be left unchecked.

Display Properties

}Backgroupql Appearance | Backlight I

)

o To save battery life, you can adjust when the backlight
- automatically shuts off.

[] Automatically turn off backlight while on battery power:
Turn off after |15 second

of continuous idle time. | Advanced...

The brightness of the display during operation is set by adjusting the “Run” slider. The default setting is 100.
The “User Idle” slider is used to adjust the brightness of the display during periods of inactivity. The default
setting is 5. Use caution when adjusting the “Run” slider. It is possible to set the brightness to zero (0), in
which case the screen will go black and you will be no longer able to see the settings. Should this occur, it is
possible to tap the screen in the general area of the run slider. If you tap the screen in the proper position of
the slider, it can set the slider to make the screen visible again. Itis recommended that the slider not be adjusted
below 20.

When adjusting the “User Idle” slider, the screen will temporarily adjust to the setting of the slider as you move

it. If you choose a value of zero (0), the screen will go black. However, once you lift your finger, the screen will
return to the “run” brightness level after a couple seconds.

149



fd FuTureDESICN MCT4 a3

Erightngss ————  Timer
_\(5?_: s I Switch state to User Idle:
<5 i =]
[ Switch state to System Idle:
Lser Ide = |Never j
|

Ok ‘ Cancel ‘

To enable the backlight dimming function, use the “Switch state to User Idle” drop-down menu and select a
time period for no activity at which the screen should dim. The delay time can be set at fixed intervals from 1
minute up to 30 minutes. To disable the dimming feature, select “Never”.

Once all settings are complete, press the “OK” button and then press the “OK” button at the top right of the
“Display Properties” window to return to the MCT4 application and begin normal operation.

10.7 Configuration

The Configuration utility allows the user to back up the entire configuration of the MCT4 and save it to a file for
“safe keeping” in case of system damage due to a lightning strike, etc. The utility also allows the MCT4 to be
configured with a push of a button by selecting from a list of preconfigured setups that could be created and
saved on a USB memory device or remote server for loading a configuration to a new MCT4 system.

IMPORTANT: Do not import configuration files that are not intended for use with the current hardware
configuration of the MCT4 as unexpected operation may result.

Configuration et |[cloud =
T

Reset default configuration

Import File Loaded:

By default, the import/export procedure is set to operate via USB. To perform import/export operations from a
remote server, use the drop-down menu to select “Cloud”. When “Cloud” is selected, a “Set” button will appear
to the left of the drop-down menu. Pressing the button will display the Cloud setup screen where the remote
server settings can be entered (See section 10.7.1 Cloud Server Settings). The settings only need to be entered
once as they can be saved and used for any future import/export operations.

When the Export button is pressed, the MCT4 configuration data will be written to the USB memory device or
remote server. The export file function will use the name entered in the text field to the right of the export button
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and create a directory on the memory stick with that name, to contain the configuration data. The filename can
be entered with up to 10 characters which permits multiple configurations to be identified and saved for later
retrieval. The export files will be saved to a directory with a name format of “MCT4_filename_mm-dd-yyyy-hh-
mm-ss” to identify the configuration according to the date and time it was created. This prevents multiple
configuration files with the same name from overwriting previous files. It also allows the user to identify a
backup of the MCT4 so that it could be reconfigured to a previous date if multiple back-ups are created.

If the export is being sent to a remote server, a single file is created with the format of “MCT4_filename_mm-
dd-yyyy-hh-mm-ss.ccg”. The file is encrypted and automatically signed with a digital signature in order to
protect it and prevent alteration of the file. Should a file be tampered with, it would fail the import, thus protecting
the MCT4 from accepting a bad configuration file.

The Import button is used to configure the MCT4 according to the currently loaded configuration file. To load
a configuration file, the USB memory device must first be inserted into the USB port (or the remote server has
to be properly configured and the MCT4 connected to the internet when Cloud is selected). When the Load
Configuration button is pressed, a list of available configuration files from the memory stick (or remote server)
will be shown. Select the desired file from the list and press “Open” to load the file. Once the file is loaded, the
import process can be started. Pressing the “Import” button will begin the process. When the import is
complete, you must cycle power to the MCT4 in order for the new configuration data to be loaded into runtime
memory for proper operation.

The Reset default configuration button can be used to clear the current MCT4 configuration and reset the
system back to default values. This function clears all user and/or OEM configuration values and returns the
system to an “as new” factory state allowing the system to be configured from scratch. This function is provided
as a means to start over in the event that the system configuration has been altered to an unknown state and
is not operating properly, and a known good configuration is not available to import. Rather than go through
every setting of every feature to try and determine where the configuration error exists, this allows the system
to be cleared so that it can be reconfigured from a clean slate.

NOTE: The configuration functions do not affect the VNC server configuration. The enable state, VNC
address, device name and password fields must be manually changed as these settings are specific
to each device and must be set independently for proper VNC server operation over a network.

The network settings, i.e., DHCP/ Static IP address settings and control loop set points are also not
saved to the configuration file. These settings must be done manually.

10.7.1 Cloud Server Settings

The “Cloud” screen provides settings for the remote configuration FileWeb server. The screen is accessed by
pressing the “Set” button on the Configuration screen. Note that the “Set” button is only shown when “Cloud”
is selected for the import/export configuration location.

Press the Cancel or Save button to exit screen.

Cloud Cancel | Save |

IP Address

Server

User Name

Password
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The IP Address field is used to enter the |IP address of the remote server site that MCT4 is to interface with.

The User Name field allows you to enter a user name for site access. When the MCT4 connects to the site,
the user name will be used to identify the connection. The user name is required for FileWeb access.

The Password field is used in conjunction with the user name field and is for entering a password, so the MCT4
can access the site. A password is required for FileWeb access.

The Server field is used to enter additional directory information for the server (if desired) where the files are to
be stored during import/export operation. The field can be left blank. By default, the MCT4 is hard coded to
store files on the specified server in the “\configs\user name\” directory. If an entry is made in the Server field,
the path would be “\configs\user name\server\”.

MCT4 Field Setup FileWeb Server Setup

IP Address =

https://fdctuil.com/FDDataService.svc Actual named address of FileWeb server/service.

The FileWeb server/service must be configured with a root
“\configs\” directory in order to use the MCT4 cloud
import/export feature. The MCT4 is hard coded to transfer
configuration files to the “configs” directory in the root of the
server. This results in a typical file path of “\configs\userName\”.
If the Server field also contains an entry, the resulting path
would be “\configs\userName\Server\”.

Server = optional path It is recommended that this field be left blank for the majority of
users to insure all configuration files are stored in the base
“configs” directory. When loading a configuration for import,
only the files in the specified directory will be available for
selection. If a configuration file was stored to a location
specified by the Server field and the proper entry is not known,
the user will be unable to select the proper configuration file for

import.
User Name = userName Actual user name for login at FileWeb server (required).
Password = userPassword Actual password for login at FileWeb server (required).

NOTE: Make sure proper permissions are set at the server for access/creation of directories and read/write
access. Also check root directory structure at the server to identify the actual root that was created for
the files since there can be additional layers created by the server field and displayed in the path (see
Appendix section A.2 FTP, FileWeb, DataWeb Requirements/Installation for additional information).

10.7.2 Importing an OEM Default Configuration

The “Reset default configuration” button loads a predefined configuration stored in memory on the MCT4. The
factory configuration is “blank” meaning it will reset all attached loop control boards and limit control to the FDC
factory defaults. All user and/or EOM configuration settings will be cleared which will require the user to
reconfigure the entire device for the intended application.

For OEM manufacturers, the MCT4 provides a means of importing a default factory configuration. If an end
user happens to make configuration changes that affect operation, or to insure the system is configured properly
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to OEM specifications while providing customer support, the OEM configuration can be stored in the MCT4 and
will be installed when the “Reset default configuration” button is pressed.

Hidden Import Factory
Defaults Button

Configuration

00

Load Configuration
Reset default configuration

Import File Loaded:

To import a factory default configuration, insert the USB memory device containing the desired configuration
file. Next to the “Home” icon is a hidden button. Tap the location repeatedly 10 times within a period of 4
seconds. A dialog will be shown prompting to copy a configuration as factory defaults. When “Yes” is selected,
the open file screen will be shown. Select the desired configuration file and press the “Open” button to import
the file as factory defaults.

NOTE: Importing a factory defaults file does not affect the current configuration of the unit. This only imports
a configuration file as the factory defaults file.

10.8 About MCT4

The “About” MCT4 screen provides operating system version nhumbers for the currently installed firmware and
software of both the MCT4 HMI and loop control boards and limit device. This information should be recorded
prior to any service request so that proper assistance can be provided for your control model.

FUTURE DESIGN CONTROLS
BRIDGEVIEW, IL
888-751-5444

MCT4

Copyright Future Design Controls 2004

CE Met ¥ersion 6.0 CE Image: ¥er. 1.27_FDC
HMI ¥Yersion 0.3.0 CE BSP: Yer. 1.30_FDC
Loop 1: PCM ¥.14 / Loop 2: PCM ¥.14 / Limit: HLM ¥.13

10.9 Exit Application

The “Exit” Application screen allows the user to quit the MCT4 runtime software and return to the CE.Net
operating system. This operation is NOT recommended with the exception of users who are in charge of system
configuration due to the danger of editing or removing files by accident.
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Exit Application

Exit application. {(automatic mode startup).

Exit application. {configuration mode startup)

The automatic mode startup option will return the MCT4 to normal operation on the next power up.

The configuration mode startup option will start the MCT4 Configurator program on the next power up so that
the user can access control loop and MCT4 configuration settings.
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11 Communications

This section provides instructions on how to use the MCT4 communication interfaces. As a standard, the MCT4
is equipped with both an Ethernet interface and an RS232/485 serial interface for user communications.

11.1 Ethernet Communications

The MCT4 provides several options for remote control and monitoring over the Ethernet communications
interface. The web server interface provides a monitor only connection, while the VNC server and Modbus
TCP interfaces allow a user to manipulate and control the MCT4 remotely. The VNC interface allows the user
to view and observe operation of the MCT4 display directly on their PC screen while the Modbus TCP interface
allows the user to manipulate MCT4 operation via other devices and/or software capable of Modbus TCP
communications.

NOTE: In order to use Ethernet communications, the MCT4 must be properly connected to a network. To
connect the MCT4 to a network, connect the touch screen’s Ethernet port to your network using a
standard CAT5 cable connection. Note that after connecting the network cable, it may be necessary
to cycle power to the MCT4 in order for it to obtain a valid IP address.

11.1.1 Guide to Smart Networking Practices

The expansion of Ethernet onto the industrial floor has brought forth a new realm of possibilities from the
gathering of information to the inherent control of equipment from anywhere around the world. The flexibility
and convenience that this provides makes it a very desirable feature for new equipment. The MCT4 provides
this ability, but there are considerations that must be taken by the end user to protect their equipment and
investment.

Just like placing a personal computer on the internet opens it up to outside attack, placing your MCT4 on a
network poses the same risk. The first thing to remember is this: The most likely cause of problems is not a
hacker trying to sabotage your equipment, but more often to be related to the ubiquity of PCs with Ethernet
cards, the ease with which your own co-workers can “hang stuff on the network”, and careless or nonexistent
internal security measures. Accidental problems are more common than deliberate ones.

Allowing anyone access to the MCT4 by placing it on the office LAN, also opens the door for accidental
shutdown, damage to equipment, loss of data, lost time, etc. This is possible even by the most well-intentioned
co-workers. Thus, there are several steps that should be taken to minimize this risk.

The first is to never mix your office LAN with your control LAN. The control LAN should be a separate network
that consists of your MCT4 controller(s) and possibly any other equipment that you may have that is related to
the operation of the system. It should be separated from your office LAN by a firewall, or at minimum, a bridge
or router. A control network and a business network have two entirely different purposes and their interaction
should be closely controlled.

It is also unwise to assume that any Ethernet capable devices themselves have any security features at all.
The MCT4 VNC server only provides minimal single-password based security access. Separating the control
LAN from the office LAN using a firewall would increase security and only allow control access that is based on
a combination of IP source address, destination address, and port number. This is by no means completely
“hacker-proof”, but it should keep the well-meaning co-workers out.

Another hazard is connecting consumer “plug and play” devices to your control LAN. A printer for example,
might flood the network with traffic in a “broadcast storm” as it tries to self-configure or advertise its presence
to all nodes on the network. Faulty devices, for example defective NIC cards, can transmit large amounts of
bad packets (i.e., runts, which are abnormally short Ethernet frames) into your network. Using switches instead
of hubs will limit the effect of such problems.
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The most commonly overlooked source of problems is cabling. Not all cables are created equal. Electrical
noise generated by factory equipment or other electrical equipment in the area, could easily corrupt transmitted
data over the network and cause devices to “lock up” or shut down the VNC server, both of which then require
the MCT4 to be shut down and restarted to clear the problem.

Select the right cable for the environment. Shielded twisted pair (STP) cable is naturally more noise immune
and is preferable to unshielded twisted pair or UTP in noisy situations. STP should have at least 40dB CMRR
and less than 0.1pF capacitance unbalance per foot. Ground STP cable, making sure the ground is connected
only at one end. CAT5 STP patch panels normally provide a grounding strip or bar. Hubs and switches don’t
provide grounding, use cables.

It's wise to be pessimistic about a cable’s ability to reject noise from 230 VAC and 460 VAC power lines and
electrically “noisy” equipment in the area. Capacitance imbalance in cables greater than 70pF per 100m can
introduce harmonic distortion resulting in bit errors. The cost of cable is quite small compared to total equipment
cost, so if you're looking to save money, this is not a place to do it. Choose a well-designed cable to minimize
bit-error rate after installation, and that will give faster throughput with fewer glitches.

11.1.1.1 The MCT4 and Network Security

When most people think of security, they think of anti-virus programs and continuous operating system updates
to insure their system is running with the “latest-and-greatest” software. For consumer devices, this is well and
good, but when it comes to industrial devices not so much. How many times has an update to the OS caused
an issue with an existing program that for now some reason is not working correctly or crashes inexplicably.
How about an anti-virus program updating its threat definitions and now sees an application as a potential threat
and blocking it from operating? To have this occur on a control device could be catastrophic to a process. So
how does the MCT4 address these concerns while still providing threat protection?

The MCT4 software validation uses a specific OS version and revision number as part of the validation
process. WInCE is not the same as Win7, 10, etc. and does not support automatic updates since the OS must
be installed in a specific portion of memory using a cable or SD with the device present. The OS layout is also
specific to the hardware on the device. FDC has never had an update to the OS unless the hardware changed
on our units which required a driver (mostly third party) for the new hardware. This also provides stability since
this is an industrial device that provides specific functionality without most of the “overhead” of the OS’s that full
PC’s run.

Most security issues arise from browsing or opening an email attachment that carries harmful code. The MCT4
dos not support the addition of anti-virus software: however, the MCT4 does not have a browser or an email
server to receive emails or attachments. The FTP, FileWeb and DataWeb interfaces are also client based only.
They transmit files and data to remote servers, but do not receive.

The MCT4 writes data to a web page in memory that can be accessed by an external browser. This is a read
only web page (from the remote browser) that contains process values, set points, event and current program
data only. The internal web page data is written over with real time data every 30 seconds. The MCT4 does
not read any data from its internal web page so any corruption of the web page would not affect MCT4
display/control operations. There are no passwords or sensitive data sent from the remote browser to the
“read only” web page.

A virus to attack Windows CE would be difficult, but not impossible. Every Windows CE device is different (by
manufacturer), so not an easy standard to write the virus against. The virus would need to be built for Windows
CE and the CPU that the MCT4 runs, and the storage device doesn't have a standard name. There might be
industrial devices that run anti-virus on their CE devices; however, FDC is not aware of any. As the saying
goes, the best defense is a good offense. It is best to design a “smart network” to prevent intruders from gaining
access in the first place than to try and fend them off once they are already in the door.
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11.1.2 Using the Web Server

The MCT4 web server allows a user to remotely monitor operations anywhere via a PC’s standard web browser.
When enabled, the web server provides a detailed status page of the current operating conditions. The web
server can be enabled and disabled by pressing the web server (Www.) button on the communications screen
(select “Comms” from the Device\Settings\Set menu).

7/30/2018
= 9:08 AM

Modbus Address Parity Even -

VYNC Address Pswrd None v

YHC Device Name MCT4

YHC Password

IP Address 192.168.1.2

T

You must use the assigned IP address to access the MCT4. The IP address is shown on the communications
screen and is also included in the notifications list. Write down the IP address so you will have it later to enter
into your web browser.

NOTE: Contact your network administrator prior to enabling the web server of the MCT4. Company policy may
prohibit the use of web servers for security reasons. Future Design Controls is not responsible for the
use of, nor makes any claims as to the security of the web server interface over your network. The use
of the web server is the responsibility of the end user.

To access and view the MCT4 web page, enter the following link in your PC’s browser address window:
http://"IPaddress”/MCT.html.  Using the IP address from the sample screen, the entry would be:
http://192.168.1.2/MCT.html. The following example is typical of the MCT4 web page appearance. The web
page updates automatically every 30 seconds and provides information on each individual control loop,
ramp/soak program status, alarm status and system event status.
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/2 Untitled Document - Intemet Explorer. optimized for Bing and MSN =]k

@—j—\v IE http://192.168.1.2/mct html j @ || X ﬁﬁ::_:-‘: B~

%5~ B - =0~ Page~ Safety~ Took~ igh-~

-

7 Favorites /& Untitled Document |

FUTURE DESIGN CONTROLS - MCT4
BRIDGEVIEW, IL - 888-751-5444

CONTROL DATA

|LooP 1 PV = 26.9 5P = 24.0
|LooP 2 PV =76 5P = 5.4
[LIMIT PV = 32 |SAFE
AUTOMATED PROGRAM
|Program Name hESTZ
|Program Status |Inactive
|Cycles Remaining 7
[Total Steps 4
|Current Step |1
|5tep Time Running |1.DO
|Remaining Step Time |1.DO
|LOOP 1 Target SP 24.0
|LOOP 2 Target SP 5.4
SYSTEM ALARMS

SYSTEM EVENTS

[Evi |OFF
[Ev2 |OFF
[Ev3 |OFF
Done [ T[T T [ | eme [Fa - [w00e -

11.1.3 Using the VNC Server

The MCT4 VNC server allows a user to remotely monitor and control MCT4 by directly viewing and manipulating
the touch screen over the network. You must use the assigned IP address and VNC port number to access
MCT4. The IP address is shown on the communications screen and is also included in the notifications list.
Write down the IP address and port number so you will have it to enter into your VNC viewer.
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There are many VNC viewers available for both PC and tablet use. Due to the ever-changing market and
availability of such applications, it is not possible to test them all for compatibility or provide assistance for their
use with the MCT4. It is the responsibility of the end user to test the chosen VNC client for compatibility with
the MCT4 prior to putting the unit into service. If the VNC client viewer has compatibility issues with the MCT4,
it can cause the VNC server to stop responding and/or shut down requiring power to be cycled to the MCT4 in
order to reboot the system and restart the server.

Future Design Controls has tested and recommends the use of RealVNC’s viewer. It has been tested for
compatibility with the MCT4 and a free version can be obtained from http://www.realvnhc.com/ for PC/MAC use.
RealVNC does offer a version for the iPad that can be obtained through the App Store for a small fee. The App
Store also offers a free VNC client called Remotix for the iPad. It has also been tested for compatibility with
the MCT4.

NOTE: Contact your network administrator prior to enabling the VNC server of the MCT4. Company policy
may prohibit the use of VNC servers and/or viewers for security reasons. Future Design Controls is
not responsible for the use of, nor makes any claims as to the security of the VNC server interface over
your network. The use of the VNC server is the responsibility of the end user.

11.1.3.1 Recommended VNC Viewer Settings (PC/MAC)

This section applies to setup of the recommended RealVNC viewer for PC/MAC. These settings have been
tested and evaluated in order to provide the best performance and quickest response to user input when using
the VNC viewer with the MCT4. After installing the VNC viewer software, it is recommended that the following
changes be made to the default viewer settings.

To begin, start the VNC viewer. Click on the “Options” button in order to open the VNC Viewer - Options
window. Click on the “Advanced” button at the bottom left of the window in order to show the advanced setup
options.

T vNC Viewer [ %]

VNC® Viewer VE
VNC Server: I j
Encryption: ILet WMC Server choose j

On the Display tab, make sure the scaling is set to “No scaling” and the checkbox for “Adapt to network speed
(recommended)” is checked.
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VNC Viewer - Options |

Display |Ir1|:u..|ts | Connection | Printing | Expertl

—Scaling
i+ Mo scaling
" Seale to window size

™ Custom scaling

I 100 x | 100 Percent j

¥ | Freserve SEEEEE Fati

[ Full screen mode
[~ Enable toolbar
¥ Adapt to network speed (recommended)

Eest compression Best quality

W Use these settings for all new connections

Basic... | 0K I Cancel

Next, select the Inputs tab and deselect all entries except for “Enable mouse input” and “Rate-limit mouse move

events”. The “Inputs:” drop down selection box will automatically change to “Custom” when the settings are
made.

VNC Viewer - Options |

Display Inputs ICnnnectinn | Printing | Expertl

[ Enable keyboard input

™| Eass special keys ditectiy bo YHE Server
[¥ Enable mouse input
™ Enable 3-button mouse emulation
V¥ Rate-imit mouse move events
[ share dipboard with VNC Server
™ Enable file transfer
[ Enable chat

Menu key: In':'nE vI

¥ Use these settings for all new connections

Basic. .. | Ok I Cancel

Proceed to the Expert tab. Scroll down the list of settings until you find the “PreferredEncoding” and
“Protocol3.3” options. Set the preferred encoding to Hextile and the Protocol 3.3 option to true. Verify that the
“Use these settings for all new connections” checkbox at the bottom of the window is checked and click the OK
button. This will set the selections to the default start settings for the VNC viewer.
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VNC Viewer - Options |

Displayl Inputs | Connection | Printing Expert I

Name | Value | ;I
Menukey

Monitor

MR.UEntries 20
PointerCornerSnapThreshold 30

Poi entlnterva

PreferredEncoding

ProxyServer

ProxyType

ProxyllserMame

RelativePtr False
ScalePrintOutput True
Scaling Mone
SecurityMotificationTimeout 2500
SelectDesktop

SendKeyEvents False
SendPointerEvents True LI
Carvari”ufTavt =

¥ Use these settings for all new connections

Basic. .. | Ok I Cancel |

11.1.3.2 Recommended VNC Viewer Settings for Tablets

The VNC clients for tablets have been found to offer limited flexibility for use with the MCT4. Most clients have
default settings requiring security to be enabled on the server in order to connect. If you have trouble connecting
with a VNC viewer through an iPad, iPhone or even an Android based phone, start by enabling the security on
the MCT4 VNC server and be sure to enter those settings in the client viewer.

Color and encoding options can also affect the connectivity. If the client offers the option, leave color and
encoding options to “automatically detect” or “server decides”. If the client is still unable to connect, try default
encoding of Hextile and set the color option to limited colors such as 256-bit color. Future Design Controls
does not write or create VNC clients (3rd party software), so final selection of client and testing is the end user
responsibility. The following settings are provided as an example for the Remotix client for the iPad. When
adding an MCT4 server to the Remotix client, use the following settings. Note that the VNC server in the MCT4
must have security enabled in order for this client to connect.

Connection Type: VNC

Host/IP: IP address of MCT4

Port: VNC address of MCT4 (56900 = 0, 5901 = 1, efc...)
Use SSH Tunnel: Off

VNC Authentication: VNC Password

VNC Password: VNC password of MCT4

VNC Server Type: AutoDetect
Operating System: Windows
Preferred Encodings: Hextile
Color Depth: 16 bits
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11.1.3.3 Accessing the MCT4 through a VNC Viewer

The following examples are based on the use of the RealVNC viewer for PC/MAC. Once the default settings
have been entered, just enter the IP address and port number for the MCT4 and click the “Connect” button to
access the MCT4 over the network.

Intranet Example: If the IP address assigned is 192.168.3.5 and the configured VNC Address is 1, from the
PC’s VNC Viewer address field, enter '192.168.3.5:1’ to access the device (address 1 relates to port 5901,
address 2 to port 5902, etc., which is the port opened by the VNC server in order to allow communications with
the MCT4 over the network).

VNC® Viewer VE
[ leR=T v 0197, 168, 3. 5: 1 j

Encryption: |Let WMC Server choose j

Internet Example: Internet connection usually requires a qualified network System Administrator. Typically, a
permanent IP address and specific port address are assigned to the MCT4; support on this action is beyond
the scope of this guide. Consult your network system administrator for assistance in setting up an Internet
connection.

If the IP address of the LAN is 69.216.64.69 and the configured VNC Address is 1 (port 5901 has been opened
and assigned to this specific MCT4 controller), from the remote PC (outside of the site Servers LAN), in the
VNC Viewer address field enter ‘69.216.64.69::5901° to access the device (5901 relates to address 1, 5902 to
address 2, 5903 to address 3, etc., note the double colon).

VNC® Viewer E
WMC Server: j
Encryption: |Let WMC Server choose ﬂ

NOTE: The IP address shown on the communications screen of the MCT4 is the local LAN address and
would not typically be used for an Internet connection.

Security Example: If the VNC server password is enabled on the MCT4 for either example above, upon
pressing the “Connect” button to make the connection, the VNC viewer will prompt for the proper password.
The connection will only be established once a valid password is entered.
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B VNC Viewer - Authentication E

n WMNC Server: 1921653501
v Username: I

Passwaord: I seeee

0K I Cancel

Once the connection is established, the current MCT4 display will be shown on your desktop. The image will
be a duplicate of what is on the MCT4. As you manipulate the screen, the display of the MCT4 will also be
manipulated so that any local operator will be able to see what is happening and vice versa.

MBEmMcTe -0l x|

34.2 PV 40.9 PV 24.8
SAFE
100.0| % 19.3

C N C
LOOP 1 LOOP 2 LIMIT

Manual Operation Program Operation

Multiple instances of the VNC viewer can be started on your PC. By running multiple viewers, you can have
access to multiple MCT4 controllers right from your desktop. The heading of each VNC viewer window will use
the “WYNC Device Name” entry for the header. By entering a unique name for each MCT4, you can identify each
VNC connection and know which system you are accessing.

The VNC viewer is meant to be used for short term control access to the MCT4. It is not meant for long term
monitoring of system operation. If long term monitoring access is desired, use the built-in web server of the
MCT4 or a PC with FDC software to monitor and control the MCT4 over its serial communications port. The
web server interface and PC software is designed for long term monitoring and status updates.

Due to the nature of VNC operation, and for security reasons, the VNC viewer connection should not be left
open on your desktop. The viewer connection should be opened in order to perform the necessary control
and/or status check of system operation, and then closed once the task is complete. Accidental manipulation
of the control or erroneous network activity could cause connection problems over the VNC interface and result
in the VNC server shutting down and requiring the MCT4 to be restarted in order to regain access.

NOTE: Some viewers may also contain additional features for file transfer and other high-level functions.
These functions are NOT compatible with the MCT4. Any attempt to use them may cause the MCT4
VNC server to malfunction and require power to be cycled in order to reboot the system. All viewers
should be used ONLY to monitor and manipulate the MCT4 as if you were standing directly in front of
the unit and touching the screen.

11.1.4 Using Modbus TCP/IP Communications

The MCT4 Modbus TCP server interface allows a user to remotely monitor and control the MCT4 via another
device or software application compatible with Modbus TCP/IP protocol. The acronym TCP stands for
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Transmission Control Protocol while IP stands for Internet Protocol. These protocols are used together and
handle the transfer of data over the internet. When Modbus information is sent using these protocols, the data
is passed to the TCP layer where additional information is attached and then passed to the IP layer. The IP
layer then places the data in a packet (or datagram) and transmits it.

Like the MCT4 Modbus serial interface, the TCP interface is always active; however, rather than using the
Modbus Address on the communications screen as the slave address, the MCT4 IP address is used as the
slave address. In order for Modbus TCP communications to function, the Master (or Client in Modbus TCP)
establishes a connection with the Slave (or Server) using the IP address. In this case, the server is the MCT4.
The MCT4 waits for an incoming connection from the client, and once a connection is established, the MCT4
then responds to queries from the client until the client closes the connection.

In order for a client to establish a connection with the MCT4, the following settings must be used by the client:

IP address (of slave) = MCT4 IP address as displayed on the Communications screen
Unit Identifier = MCT4 Modbus Address as displayed on the Communications screen.
Port Number = 502

NOTE: The implementation and/or use of a Modbus TCP client is outside the scope of this manual. For
additional information regarding Modbus TCP/IP protocol there are many resources available online
(http://www.modbus.org/specs.php) or consult the documentation provided with your client software
application.

For a list of supported functions and data available over the Modbus TCP interface, see Appendix
section A.1 Modbus Communications.

11.2 Serial Communications

The MCT4 serial interface uses Modbus RTU protocol. Any device used to communicate with the MCT4 over
the serial interface must use this protocol. The interface can be configured to operate in either standard MCT4
mode or a simulated Watlow F4S/D mode.

7/30/2018
9:08 AM
v
Modbus Address Parity m
WVNC Address Pswrd lm

YHC Device Name MCT4

YHC Password

IP Address 192.168.1.2

T

When configured for the standard MCT4 interface, the communication address and parity can be set on the
Web/Modbus/VNC. All other communication settings are fixed. The port settings of the device used to
communicate with MCT4 must be set to match in order for the communications to take place.

Address: 1-247 (user selectable)
Baud Rate: 9600

Data Bits: 8

Stop Bits: 1
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Parity: None, Odd, Even (user selectable)

When configured for the simulated Watlow F4S/D interface, only the communications address can be set. The
parity setting is hidden and defaulted to “None” in order to be compatible with WatView software or other devices
used to communicate with a Watlow F4S/D controller. The port settings of the device used to communicate
with MCT4 must be set to match the standard F4 settings as follows:

Address: 1-247 (user selectable)
Baud Rate: 19200

Data Bits: 8
Stop Bits: 1
Parity: None

The Modbus address is used to identify the MCT4 on the serial link. When a multi-drop connection is used,
each controller on the link must have a different address so that each one can be identified separately. If two
or more MCT4 controllers have duplicate addresses, communications with those controllers will fail because
they will each try to respond to the same message. For single MCT4 connections, the address only needs to
match that of the commands being sent from the host device.

IMPORTANT: See Appendix section A.1 Modbus Communications for details on the available data and
functions supported when using either the MCT4 or simulated Watlow F4S/D interface as

functionality of the Watlow FA4S/D interface is limited to features compatible with the MCT4
controller.

The F4S/D controller and WatView are registered trademarks of the Watlow Electric Manufacturing Company.
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12 Alarm Codes and Troubleshooting

This section provides explanations of standard MCT4 alarms to help in diagnosing and resolving the alarm
conditions. Note that the information provided here covers standard alarms only, and not alarms configured by
the OEM. If you are unable to diagnose a problem through the use of this guide, contact your OEM for further
assistance.

Some of the troubleshooting procedures may require access to live circuitry. Dangerous
A accidental contact with line voltage may be possible. Only qualified service personnel should

be allowed to perform these procedures.

Alarm Monitor Description

Explanation/Corrective Action

“tagname” A to D converter failure

(error code 40) Indicates that the analog to digital converter in the loop or
limit control indicated by “tagname” has failed. Return to factory for repair or
replace.

If the MCT4 is running a ramp/soak program when this alarm occurs, the
program will be terminated if it occurs on either loop 1 or loop 2. If the alarm
occurs on loop 3, the program will continue operation.

Auto tune failed for “tagname”.

(error code 26) Indicates that auto tune was unable to execute properly for
the loop control indicated by “tagname”. Verify that PB >0 and TI>0 before
starting auto tune. Try manual tuning instead of auto tuning if the process
has a very slow response.

“tagname” cold junction failure

(error code 30) Indicates that the cold junction compensation in the loop or
limit control indicated by “tagname” has failed. Return to factory for repair or
replace.

Communications error with “tagname”.
Check cable.

Communication error occurred between the MCT4 base unit and installed
PCM/HLM indicated by ‘tagname”. Verify that the PCM/HLM is properly
installed in the base unit. Replace PCM/HLM card.

Data file error. SD card full or missing.

Indicates that data logging could not be started or has been stopped due to
an issue in accessing the SD memory card. This will occur if the memory
card does not have any remaining memory space available or the maximum
number of files has been reached in the data log directory. Use the USB file
utilities or FTP to backup (copy) and delete data files from the MCT4 in order
to free up memory.

Verify that an SD card is properly inserted into the MCT4. Replace SD card.

“tagname” EEPROM failure

(error code 29) Indicates that the memory in the loop or limit control indicated
by “tagname” has failed. Return to factory for repair or replace.

Email Error! Check cable or server

down.

Indicates that the MCT4 was unable to send an alarm message through the
mail server. Verify that the MCT4 is properly connected to the network and
that the email settings and addresses are valid.
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Alarm Monitor Description

Explanation/Corrective Action

FTP! Check cable or server down.

Indicates that the FTP back-up attempt of the data files failed. Verify that the
MCT4 is properly connected to the network and that the FTP settings are
valid.

If the MCT4 is not connected to a network, disable the FTP data back-up to
prevent this alarm from occurring.

Memory Error Please check SD card.

Indicates that the SD card cannot be accessed when checking available
memory space. Verify that an SD card is properly inserted into the MCT4.
Replace SD card.

NTP Ping Failed. Check Cable.

Indicates that the MCT4 was unable to synchronize its clock with the selected
time server. Verify that the MCT4 is properly connected to the network and
the selected time server is accessible.

If the MCT4 is not connected to a network, disable the NTS clock to prevent
this alarm from occurring.

“tagname” outputs 1 and 2 incorrectly
configured.

(error code 4) Indicates that the control loop configuration for the loop control
indicated by “tagname” is not valid and must be corrected to clear the alarm.
Check and correct setup values of output 2, PB, Tl and output 1. If output 2
is required for cooling control, the control should use PID mode (PB > 0, Tl
> 0) and output 1 should use reverse mode (heat action), otherwise, don't
use output 2 for cooling control.

Program run error. “Loop 1” and “Loop
2” are not synchronized.

Alarm applies to dual and triple loop MCT4 systems only and indicates that
the running program (in each loop control) is operating with a difference of
more than 1 minute between the programmed steps.

NOTE: This alarm does not affect program operation. In order to clear the
alarm, the program will have to be stopped. If the alarm will not clear, but
the program indicates it is off, select “Stop” from the Program menu and then
try to clear the alarm again.

The timing accuracy of the MCT4 loop controls is +30 seconds per month.
This may cause one loop control to execute the program slightly faster than
the other. For programs with long term operation, weeks or months, one loop
may get significantly ahead of the other causing it to begin its next ramp or
soak step ahead of the other affecting product or test results.

Verify that the program end set point configuration for each loop is set to the
same function. Verify that the event input functions (if used) are configured
for the same function when program control functions are used.

SD card damaged or missing.

Indicates that the SD card cannot be accessed for USB file transfer. Verify
that an SD card is properly inserted into the MCT4. Replace SD card.

SD card filled. Please use USB file
transfer.

Indicates that a file was unable to be written due to lack of available free
space on the memory card. Use the USB file utilities or FTP to backup (copy)
and delete alarm, audit and data files from the MCT4 in order to free up
memory. Can also occur if the SD card is missing/not properly inserted.
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Alarm Monitor Description Explanation/Corrective Action

“tagname” sensor break Check sensor wiring for the loop or limit control indicated by ‘“tagname”.
Verify lead connections. If sensor requires power, verify power to sensor.

If the MCT4 is running a ramp/soak program when this alarm occurs, the
program will be terminated if it occurs on either loop 1 or loop 2. If the alarm
occurs on loop 3, the program will continue operation.
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Appendix

A.1 Modbus Communications

The MCT4 utilizes Modbus as its standard protocol and offers both Modbus RTU serial and Modbus TCP forms.
This section provides information on the supported functions and data available over the Modbus interface. It
is assumed that the user is already familiar with Modbus protocol and has a basic understanding of its
implementation and use. For additional information and support, modbus.org (http://modbus.org/tech.php)
provides an abundance of technical documents, standards and support applications.

Listed below are a few of the more common software packages that claim to support Modbus protocol. This
list is provided as informational only. Contact the software manufacturer for more information on applying their
software.

LabView by National Instruments Wonderware by Wonderware SpecView by SpecView Corporation
11500 N Mopac Expwy 26561 Rancho Pkwy. South 13409 53 Ave NW

Austin, TX 78759-3504 Lake Forest, CA 92630 Gig Harbor, WA 98332

Phone 800-683-8411 Phone 949-727-3200 Phone 253-853-3199
http://www.natinst.com http://www.wonderware.com http://www.specview.com

A.1.1 Supported Function Codes

Modbus bases its data model on a series of tables, each of which defines a particular range of values. In the
case of the MCT4, all data is contained within the Holding Register data table. This means that all
communication transactions between the MCT4 and the master (client) are performed using three command
types. These include Read Holding Registers, Write Single Register and Write Multiple Registers.

Function Codes
code (hex)
Read Holding Registers 03 03
16 bits
access | Write Single Register 06 06
(word)
Write Multiple Registers 16 10

Function code 03 (read holding registers) is used to read the contents of a contiguous block of data registers
from the MCT4. The request from the master specifies the starting register address and the number of registers.
The response message from the MCT4 contains the value of each register requested (two bytes per register).

Function code 06 (write holding register) is used to write to a single data register in the MCT4. The request
from the master specifies the address of the register to be written and the value. The response message from
the MCT4 is an exact duplicate of the sent message (if completed successfully).

Function code 16 (write multiple registers) is used to write to a contiguous block of data registers in the MCT4.
The request from the master specifies the starting register address to be written, the number of registers to
write and two bytes of data for each register. The normal response message from the MCT4 returns the function
code, starting address and quantity of data registers written.
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A.1.2 MCT4 Data Registers (Standard Interface)

Some of the values contained in the MCT4 register base contain bit-oriented values. This means that each bit
of the word indicates an on/off status for a specific setting or condition. In handling these values, it is
recommended that the word be converted to its binary equivalent.

By converting the value to its binary equivalent, it produces a Boolean array of true [bit on (1)] and false [bit off
(0)] values. This allows each bit to be examined individually. In the same manner, creating a Boolean array of
16 bits produces an equivalent hexadecimal value that can be sent to the MCT4 in order to set a control register.

For the purpose of this manual, parameters defined as bit oriented will have the function of each bit associated
with the bit’s index number in the data word. The index number is equal to that of a typical array function.
Thus, an index number of zero, selects the first bit in the word (LSB). An index number of 1 selects the second
bit in the word, and so on. This helps eliminate offset selection errors that may occur when coding software
and using array functions to select which bit in the word that is required for examination.

Data Register {1 word = 16 hits)

- 0000000000000

00O
Bitl5 “V
Bit1l4

Bitl3
Bit12
Bitl1l
Bit10
Bitd
Bitd
Bit7
Bita
BitS
Bit4
Bit3
Bit2
Bitl
Bitd

L5B

—
i}
|=
145}
o

Adhere to the following lists of registers and their allowable data ranges. DO NOT attempt
to write to any other register number than those listed. DO NOT write to registers that are
for options your controller does not have. Failure to adhere to this requirement can result
in erratic control and/or damage to equipment.

All register numbers are listed in relative values. To convert to absolute values, add 400001.
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A.1.2.1 Control Registers

Data Range

isglrsefsr Parameter Description *A *B . .*C
Type Low High Unit
0  (0x0000) System Offline/Busy Status R *Bl "Bl -
1 (0x0001) Alarm Reset R/W 0 1 -
2 (0x0002) Automatic Program Out of Sync Alarm R 1 -
3 (0x0003) Loop Communication Alarm Status R *B2 *B2 -
4 (0x0004) Loop Control Error Status R *B3 *B3 -
5  (0x0005) Process Alarm Status R *B4 *B4 -
6  (0x0006) Process Alarm Status R *B4 *B4 -
7 (0x0007)
8  (0x0008)
9  (0x0009) Control Loop Manual Override R/W *BS *BS -
10  (OX000A) Control Loop Autotune Activation R/W *B6 *B6 -
11 (0x000B) RESERVED — DO NOT write to register
12  (0x000C) System Events R/W *BY *B7 -
13 (0x000D)
14  (0xOO0OE) Automatic Program Start Step Number R/W 1 64 -
15  (Ox000F) Automatic Program Operating Status RIW *B8 B8 -
16 (0x0010) Program Name Characters 1 & 2 R *BY *B9 -
17 (0x0011) Program Name Characters 3 & 4 R *B9 *B9 -
18 (0x0012) Program Name Characters 5 & 6 R *B9 *B9 -
19  (0x0013) Program Name Characters 7 & 8 R *B9 B9 -
20 (0x0014) Program Name Characters 9 & 10 R *B9 *B9 -
21 (0x0015) Program Name Characters 11 & 12 R *B9 *B9 -
22 (0x0016) Program Name Characters 13 & 14 R *B9 *B9 -
23 (0x0017) Current Program Step R 1 64 -
24 (0x0018) Total Number of Steps R 1 64 -
25 (0x0019) Total Time of Step R 0 99.59 -
26 (0x001A) Time Remaining in Step R 0 99.59 -
27 (0x001B) Cycles Remaining for Current Jump Loop R 1 10000 -
28  (0x001C)
29  (0x001D)
30 (0xOO1E)
31 (0x001F) Loop 1 Target Setpoint for Current Step R -32768 | 32767 *C1
32 (0x0020) Loop 2 Target Setpoint for Current Step R -32768 | 32767 *C1
33 (0x0021)
34 (0x0022)
35 (0x0023) Loop 1 Process Variable (PV) R -32768 | 32767 €1
36  (0x0024) Loop 1 Setpoint (SP) RW | -32768 | 32767 *C1
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Register . P ata * Range *C
Address Parameter Description A B : .
Type Low High Unit

37 (0x0025) Loop 1 Percent Output (%Out) R/W -100.00 100.00 %
38  (0x0026) Loop 1 Operational Status R *B10 *B10 -
39 (0x0027) Loop 1 Error Code R *B11 *B11 -
40 (0x0028) Loop 2 / Limit Process Variable (PV) R *B12 *B12 *C1
41  (0x0029) Loop 2 Setpoint (SP) RIW | -32768 | 32767 *C1
42  (0x002A) Loop 2 Percent Output (%Out) R/W -100.00 100.00 %
43 (0x002B) Loop 2 / Limit Operational Status R *B10 *B10 -
44 (0x002C) Loop 2 / Limit Error Code R *B11 *B11 -
45  (0x002D) Loop 3/ Limit Process Variable (PV) R *B12 *Bl12 *Cl1
46  (0X002E) Loop 3 Setpoint (SP) R/W | -32768 | 32767 €1
47  (Ox002F) Loop 3 Percent Output (%Out) R/W -100.00 100.00 %
48 (0x0030) Loop 3 / Limit Operational Status R *B10 *B10 -
49  (0x0031) Loop 3/ Limit Error Code R *Bl1 *B11 -
50 (0x0032)
51  (0x0033) Alarm 1 Setpoint R/W *B13 *B13 *Cl
52  (0x0034) Alarm 2 Setpoint R/W *B13 *B13 *Cl
53  (0x0035) Alarm 3 Setpoint R/W *B13 *B13 *Cl
54  (0x0036) Alarm 4 Setpoint R/W *B13 *B13 *Cl
55 (0x0037) Alarm 5 Setpoint RIW *B13 *B13 *C1
56 (0x0038) Alarm 6 Setpoint R/W *B13 *B13 *Cl
57 (0x0039) Alarm 7 Setpoint RIW *B13 *B13 *C1
58  (0x003A) Alarm 8 Setpoint R/W *B13 *B13 *Cl
59 (0x003B) Alarm 9 Setpoint R/W *B13 *B13 *Cl
60 (0x003C) Alarm 10 Setpoint R/W *B13 *B13 *C1
61 (0x003D) Alarm 11 Setpoint R/W *B13 *B13 *Cl
62 (OX003E) Alarm 12 Setpoint RIW *B13 *B13 *C1
63  (0X003F) Alarm 13 Setpoint R/W *B13 *B13 *Cl
64  (0x0040) Alarm 14 Setpoint R/W *B13 *B13 *Cl
65 (0x0041) Alarm 15 Setpoint R/W *B13 *B13 *Cl
66 (0x0042) Alarm 16 Setpoint R/W *B13 *B13 *Cl
67 (0x0043) Alarm 17 Setpoint R/W *B13 *B13 *Cl
68  (0x0044) Alarm 18 Setpoint R/W *B13 *B13 *Cl
69  (0x0045) Alarm 19 Setpoint R/W *B13 *B13 *Cl
70  (0x0046)
71 (0x0047) Loop 1 Input Units R *Bl4 *Bl4 -
72 (0x0048) Loop 2 / Limit Input Units R *B14 *Bl4 -
73 (0x0049) Loop 3/ Limit Input Units R *Bl4 *Bl4 -
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Notes:

*A R/W Specifies readable / writable data, R specifies read only data and W specifies a write only control
value.

*B The range of certain parameters are dependent upon system options. Consult the following range

tables for information regarding the use of these parameters.

Reading bit-oriented parameters
The value contained in these parameters is dependent upon the combination of “on” bits (1). Therefore, only
the individual status of each bit has meaning, not the value of the parameter.

Setting bit-oriented parameters

The value that must be written to these parameters is dependent upon the combination of “on” bits. Therefore,
it is necessary to know the current value of the parameter before setting it so that only the bit status you want
to update is changed. Otherwise, sending a value derived from only the bit you wish to set will turn off all other
functions related to the other bits in the parameter.

*Bl
Parameter D I The status of this register should be used for information only, as a means
escription C . :
Value of determining if the system is ready for operation.
0 MCT4 is Online
1 Offline/Program Download in Progress
*B2
Parameter D ioti Note: If a bit is on, check the corresponding loop / limit communication
Value escription wiring/settings to determine the cause for the alarm.
Bit0 Loop 1 Communications Error For Bit1 and Bit2, the device associated with the error is dependent upon
Bit1 Loop 2 / Limit Communications Error the system configuration. If the MCT4 is a single loop control with the
limit installed, Bitl will represent an error code on the limit control. If the
Bit2 Loop 3/ Limit Communications Error MCT4 has two control loops configured, Bitl will represent an error on
- ; - loop 2 while Bit2 represents an error on the limit control.
Bit3 — Bit15 Not Assigned

*B3
Parameter Description Note: If a bitis on, check the corresponding loop / limit operational status
Value register to determine the cause for the alarm.

Bit0 Loop 1 Control Error . . . . . .
P For Bitl and Bit2, the device associated with the error is dependent upon
Bitl Loop 2 / Limit Control Error the system configuration. If the MCT4 is a single loop control with the
- — limit installed, Bit1 will represent an error code on the limit control. If the
Bit2 Loop 3/ Limit Control Error MCT4 has two control loops configured, Bitl will represent an error on

loop 2 while Bit2 represents an error on the limit control.

Bit3 — Bit15 Not Assigned
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*B4
Parameter Description
Value
Bit0 Alarm 1 Active
Bitl Alarm 2 Active
Bit2 Alarm 3 Active
Bit3 Alarm 4 Active
Bit4 Alarm 5 Active
Bit5 Alarm 6 Active
Bit6 Alarm 7 Active
Bit7 Alarm 8 Active
Bit8 Alarm 9 Active
Bit9 Alarm 10 Active
Bit10 Alarm 11 Active
Bit11 Alarm 12 Active
Bit12 Alarm 13 Active
Bit13 Alarm 14 Active
Bit14 Alarm 15 Active
Bit15 Alarm 16 Active
Pa\r/e;rlr:zter Description
Bit0 Alarm 17 Active
Bitl Alarm 18 Active
Bit2 Alarm 19 Active
Bit3 — Bit15 Not Assigned
*B5
Pa\r/aarlzeeter Description
Bit0 Loop 1 Manual Mode
Bitl Loop 2 Manual Mode
Bit2 Loop 3 Manual Mode
Bit3 — Bit15 Not Assigned
*B6
Pa\r/zrlw:;ter Description
Bit0 Loop 1 in Auto Tune
Bitl Loop 2 in Auto Tune
Bit2 Loop 3 in Auto Tune
Bit3 — Bit15 Not Assigned

Note: Alarms 1 through 16 are indicated in register 5. The number of
alarms available in the system is dependent upon the configuration.

Note: Alarms 17 through 19 are indicated in register 6. The register will
be used to indicate alarm active status only when more than 16 alarms

are configured.

Note: When loop is in manual mode, the loop percentage of output can
be set by writing to the corresponding loop percent output register.

Note:

Auto tune may not be available depending upon the loop

configuration. If auto tune operation is not available, the bit for the loop

will automatically turn off after being set.

When auto tune completes normally, the bit for the loop will automatically
turn off indicating that tune is complete. To terminate an auto tune in

progress, turn off the bit for the desired loop.
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*B7
Parameter Description Note: Not all system events may be available on your system. Event
Value names and functions are defined by system configuration. Consult your
BitO Event 1 system documentation or contact your OEM for information on event use.
Bitl Event 2
Bit2 Event 3
Bit3 Event 4
Bit4 Event 5
Bit5 Event 6
Bit6 Event 7
Bit7 Event 8
Bit8 Event 9
Bit9 — Bit15 Not Assigned

*B8
Parameter Description
Value P
0 Automatic Program Start (On)
1 Automatic Program Hold
2 Automatic Program Halt (Off)
*B9
Parameter High Order Low Order Description See the ASCIl character chart in
Value Byte Byte Section 3.1 for the character
representation of these values.
Range Low 32 32 Program Name Character (ASCII Table) P
Range High 126 126 Program Name Character (ASCII Table)
Example

Read command of registers 16 to 22 from the MCT4 returns the following values:

Register Values: 0x74 53 0x72 6F 0x20 65 0x65 54 0x74 73 0x20 20 0x20 20
ASCII Equivalent: t S ro e e T t s

Assemble the ASCII characters in order from low to high byte starting with register 16 in order to assemble the
automatic program name: “Store Test”. Note that null characters are not used in the program name. A space
(0x20) will be used is used in place of a null character to maintain the 14-character name length if the program
name is not 14 characters long.
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*B10
Parameter Description Note: The “alarm active” and “event on” status bits cannot be used for
Value L A
determining alarm or event status. The alarm and event activation are
Bit0 Program Run Mode / Limit Oul based upon loop configuration. To monitor alarm and event status, use
- . registers 5 and 12 respectively.
Bitl Program Hold Mode / Limit Out2
: ) For limit controls, only Bit0 and Bitl are used. The bits represent the
Bit2 Static Mode active state of the limit output. When the bit is on (1), the output is on.
Bit3 Auto Tune Mode When the bit is off (0), the output is off. Under normal conditions Bit0 will
- be on indicating a non-limit condition. The status of Bitl is dependent
Bit4 Manual Mode upon the alarm configuration of output 2.
Bit5 Off Mode
Bit6 Failure Transfer
Bit7 Automatic Program Ramp Up
Bit8 Automatic Program Ramp Down
Bit9 Automatic Program Soak
Bit10 Alarm 1 Active
Bit11 Alarm 2 Active
Bit12 Alarm 3 Active
Bit13 Event 1 On
Bit14 Event 2 On
Bit15 Event 3 On
*Bll
Parameter Description
Value P
0 No Error
4 lllegal Setup Values
10 Comm Error — Bad Function Code
11 Comm Error — Register Out of Range
14 Comm Error — Write Read Only Data
15 Comm Error — Out of Range Data
25 Holdback Time Out
26 Auto Tune Error
27 Input Type Requires Calibration
29 EEPROM Error
30 Cold Junction Failure
39 Sensor Break
40 A to D Failure
*B12 ) ] ]
Note: The process value for loop controls is read directly as a short, i.e.,
Parameter Range Low | Range High a 16-hit signed integer with the range of -32768 to 32767.
Value
_ For the limit control, the process value is read as an unsigned integer,
Loop PV 32768 32767 i.e., a 16-bit unsigned integer with a range of 0 to 65535. In order to
Limit PV -19999 45536 convert the value read to the actual process value, subtract 19999 from
the value read from the limit control. This results in a value of -19999 to
45536.
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*B13
Parameter Input Range Range Note: The alarm set point value for loop controls is read/written directly
Value Units Low High as a short, i.e., a 16-bit signed integer with the range of -32768 to 32767.
Deg C -18000 18000 For the limit control, the alarm set point value is read/written as an
Loop Deg F 32768 32767 unsigned integer, i.e., a 16-bit unsigned irjteger With_a_range of 0 to
Alarm SP 65535. In order to convert the value read/written to the limit control to the
Process -32768 32767 proper display value, subtract 19999 from the value read or add 19999 to
the value prior to writing it. This results in a value within the overall range
Deg C -11280 25120 of -19999 to 45536.
Limit
Alarm SP Deg F -19999 45536
Process -19999 45536
*Bl4 _ . . .
Parameter Note: When the loop or limit input type is linear (process units), the units
Value Description of measure are based on the OEM configuration.
0 Centigrade
1 Fahrenheit
2 Process Units

*C1l The units of measure and range of a loop or limit control is dependent upon the configuration of the
input and/or the units of temperature selection (Celsius or Fahrenheit) of the MCT4. The decimal point
position for the loop or limit input is an implied value based on the configuration of the input. Thus, a
register value of 345 can represent an actual process value of 345, 34.5, 3.45 or 0.345 depending upon
the decimal point configuration of the loop or monitor input.

A.1.2.2 Automatic Program Reqisters

The automatic program parameters are a separate group of registers that are used to load programs into the
MCT4. The manner in which the program steps are configured and sent to the MCT4 is specific and must be
followed exactly.

Each program step consists of 14 data registers. The program must be written one step at a time, using a
multiple write command (0x10) to write the data for all 14 registers at once. This allows programs to be stored
as two-dimensional arrays, of which code can be written to simply index through the array step-by-step and
transmit the program file to the MCTA4.
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The first 14 registers of the program contain specific settings related to the program. These include
hold back limits, ramp units, dwell units, the program name and the length of the program (number of
steps).

Register o Pata . Range o
Address Parameter Description D E . .
Type Low High Unit

100  (0x0064) Hold Back Limit Loop 1 w *El *El PV
101  (0x0065)
102  (0x0066) Ramp Units W *E2 *E2 -
103  (0x0067) Dwell Units w *E3 *E3 -
104  (0x0068) Hold Back Limit Loop 2 w *E1 *El PV
105 (0x0069)
106  (Ox006A) Total Number of Steps w 1 64 -
107  (0x006B) Program Name (Chars 1 & 2) W *E4 *E4 -
108  (0x006C) Program Name (Chars 3 & 4) W *E4 *E4 .
109  (0x006D) Program Name (Chars 5 & 6) w *E4 *E4 .
110  (Ox006E) Program Name (Chars 7 & 8) w *E4 *E4 -
111  (Ox006F) Program Name (Chars 9 & 10) w *E4 *E4 .
112 (0x0070) Program Name (Chars 11 & 12) W *E4 *E4 -
113 (0x0071) Program Name (Chars 13 & 14) w *E4 *E4 .

The following 14 registers of the automatic program contain the data for step 1 of the program.

] Data Range .
Register Parameter Description *D *E F
Address . .

Type Low High Unit
114 (0x0072) Step Number* W 0 63 -
115  (0x0073) Step Type w *ES *ES -
116  (0x0074) Ramp Target Setpoint Loop 1 \W -32768 32767 PV
117  (0x0075) Ramp Time or Ramp Rate w 0 5999 -
118  (0x0076) Event Selections 1, 2, 3 W *E6 *E6 -
119  (0x0077) Holdback Type Loop 1 w *E7 *E7 -
120  (0x0078) Dwell Time W 0 9999 -
121  (0x0079) Jump Step \W 0 63 -
122  (0x007A) Jump Cycles w 1 9999 -
123  (0x007B) Final Setpoint Loop 1 w -32768 32767 PV
124  (0x007C) Ramp Target Setpoint Loop 2 W -32768 32767 PV
125  (0x007D) Event Selections 4, 5, 6 W *E8 “E8 -
126  (OX007E) Holdback Type Loop 2 w E7 *E7 -
127  (0x007F) Final Setpoint Loop 2 w -32768 32767 PV

*The Step Number must be offset by 1 when writing step data to the MCT4. Steps 1-64 will be sent with the
step number as a value of 0-63 (-1 offset).
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All remaining steps of the program follow the same format and data structure as is represented for step
one above. Up to the following 882 registers are used to contain the additional step data of the program
as required for steps 2 through 64. Since few if any programs will contain the maximum of 64 steps, it

is only necessary to write the step data for the number steps used in the automatic program.

128 (0x0080) — 141 (0x008D)
142 (0X008E) — 155 (0X009B)
156 (0x009C) — 169 (0xO0A9)
170 (OXO0AA) — 183 (0x00B7)
184 (0x00B8) — 197 (0x00C5)
198 (0x00C6) — 211 (0x00D3)
212 (0x00D4) — 225 (0X00E1)
226 (0X00E2) — 239 (OX00EF)

Program Step 2 Data Registers
Program Step 3 Data Registers
Program Step 4 Data Registers
Program Step 5 Data Registers
Program Step 6 Data Registers
Program Step 7 Data Registers
Program Step 8 Data Registers
Program Step 9 Data Registers

through

996 (0X03E4) — 1009 (0X03F1)

Notes:

Program Step 64 Data Registers

*D W Specifies write only data.

*El
Parameter Temperature | Temperature Process
Value Units °C Units °F Units
Range Low 0 0 0
Range High 565 999 999
*E2
Parameter Description Note: DO NOT use ramp units of units/minute or units/hour on a dual
Value loop system. Since step time is defined by the ramp rate and the change
0 Hours and Minutes in set point, the program will get out of sync between each loop causing
an automatic program run error.
1 Minutes and Seconds
2 Units/Minute
3 Units/Hour
*E3
Parameter Description
Value P
0 Hours and Minutes
1 Minutes and Seconds
*E4 See note *B9 in Section 5.1 for information on the range of this parameters.
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*ES
Parameter Description Note: Th_e last step of an automatic program must be an end step. If the
Value last step is not an end step, the program will not run correctly and/or a
0 Ramp program download error will occur and the program will not operate.
1 Soak
2 Jump
3 End
*E6
Parameter L Note: The available system events are based on the configuration of the
Value Description MCT4. Only event outputs configured on loops 1 and 2 can be controlled
- via the program. Any events configured to loop 3 outputs will not function
Bit0 Event 1 during program operation.
Bitl Event 2
Bit2 Event 3
Bit3 — Bit15 Not Assigned

*E7
Parameter Description
Value P
0 Holdback Disabled
3 Deviation Band Holdback
*E8
Parameter _ Note: The available system events are based on the configuration of the
Value Description MCT4. Only event outputs configured on loops 1 and 2 can be controlled
- via the program. Any events configured to loop 3 outputs will not function
Bit0 Event 4 during program operation.
Bitl Event 5
Bit2 Event 6
Bit3 — Bit15 Not Assigned

*F The unit PV means that the unit of the parameter is the same as the unit of PV (the loop configuration).

Use caution when loading an automatic program to the MCT4. You must insure that the decimal
point scaling and units of measurement in the program match the loop configuration. Loading
a program with a temperature set point of 80 will result in a control temperature of 8.0°F if the
MCT4 control is in degrees Fahrenheit with a decimal resolution of 1 for the loop control.
However, if the MCT4 is set for degrees Centigrade with a decimal resolution of O for the loop
control, it will result in a control temperature of 80°C (176°F).
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A.1.2.3 Starting an Automatic Program

Automatic programs are sent to the MCT4 in a step-by-step process. The download sequence must be followed
in proper order and must complete without errors to be valid. If a write error is detected during the transfer of
a program from a PC to the MCT4 (no response from MCT4 or NACK returned), the program download must
be aborted and restarted.

The MCT4 is automatically placed into program transfer mode when the first group of registers containing the
program specific data is sent (registers 100-113). The MCT4 then begins looking for the number of steps of
the program to be sent as was set in register 106. As each step is received, it increments the count. Once all
steps have been received, the MCT4 downloads the program to the loop control program memory. During this
transfer, register O will be set to 1 to indicate that the process is taking place. Once the register value returns
to zero, the automatic program is ready to be started.

If an error occurs during the transfer process from the PC to the MCT4, the program transfer process should
be stopped at the PC. The data sent to the MCT4 was either corrupted in transmission or not received properly.
It is not possible to resend the failed step because it is not known if any of the previous data was received by
the MCT4 properly. On the transmission error, the MCT4 will enter a 15 second timeout process. At the end
of the timeout period, the buffer will be cleared and the program can be resent. In order to ensure that the new
download begins properly, induce a 20 second wait period on the host PC after the failed transmission attempt
to ensure that enough time has elapsed.
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Starting a Program

Is the
program
already
loaded?

\ 4

Set program start

NO —p

-20 second pause —
(MCT4 clears program buffer)

A

Send program to the MCT4 one step
at a time with a minimum 1 second
pause between write commands:

Send program data — 100 thru 113
- 1 second pause -
Send step 1 data — 114 thru 127
- 1 second pause -
Send step 2 data — 128 thru 141
-1 second pause -

Send last step data

Write error
during
program
download?

NO

|

YES

step. 14=(1-64)

y

Set program to run.
15=0

Done

-1 second pause -
(MCT4 begins program download)

YES

MCT4 online?
0=0
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A.1.3 MCT4 Simulated F4S/D Interface Option

The MCT4 simulated Watlow F4S/D interface mode allows the MCT4 to appear as a Watlow F4 controller to
Watlow’s Watview software. This allows the MCT4 to be placed on an existing serial communication link with
other F4 controllers already communicating with WatView or another software package. This eliminates the
need for users already familiar with their existing software to learn another software package in order to
communicate with the MCT4. It also allows for the replacement or upgrade of older, individual F4 controllers
without having to implement a complete changeover.

This section targets the functionality provided by the MCT4 F4S/D interface, and not the specifics on how to
interface with a Watlow F4AS/D controller. It is assumed that users who choose to use this interface mode are
already familiar with or have an existing F4 installation and wish to continue its use while integrating the MCT4
into that installation base. For specifics on how to communicate with a Watlow F4 controller or to obtain the full
list of communications registers, see the Series FAS/D User's Manual available from Watlow’s website
(http://www.watlow.com/-/media/Documents/User-Manuals/f4pe-E.pdf).

A.1.3.1 F4S/D Supported Control/Monitoring Data Registers

The following table of data registers represents active (functional) data registers for the F4 interface that are
used by the MCT4 for control/monitoring. While the MCT4 provides the full register base of a Watlow F4S/D to
insure compatibility with WatView, many of the registers are non-functional. The purpose of the interface is to
allow control/monitoring and not configuration/setup of the MCT4.

Data Range «C
Register Address Parameter Description *A *B

Type Low High Unit
100  (0x0064) | Input 1 Value, Status R -32768 | 32767 *C1
101 (0x0065) | Input 1 Error, Status R *Bl *Bl -
102 (0x0066) | Alarm 1, Status R *B2 *B2 -
103 (0x0067) | % Power Output 1A, Status R 0 100.00 %
104  (0x0068) | Input 2 Value, Status R -32768 | 32767 *C1
105 (0x0069) | Input 2 Error, Status R *Bl *Bl -
106  (0x006A) | Alarm 2, Status R *B2 *B2 -
107 (0x006B) | % Power Output 1B, Status R 0 100.00 %
108  (0x006C) | Input 3 Value, Status R -32768 | 32767 *C1
109  (0x006D) | Input 3 Error, Status R *Bl *Bl -
111 (0x006F) | % Power Output 2A, Status R 0 100.00 %
115 (0x0073) | % Power Output 2B, Status R 0 100.00 %
200  (0x00C8) | Operation Mode, Status R *B3 *B3 -
300  (0x012C) | Set Point 1, Value R/W | -32768 | 32767 *C1
302  (0x012F) | Alarm Low Set Point and Deviation, Alarm 1 R/W *B4 *B4 *Cl
303  (0x0130) | Alarm High Set Point and Deviation, Alarm 1 R/W *B4 *B4 *Cl
305 (0x0131) | Autotune Channel 1 R/W *B5 *B5 -
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Data Range “C
Register Address Parameter Description *A *B

Type Low High Unit
311 (0x0137) | Clear Error 1, Key Press Simulation w *B6 *B6 -
312 (0x0138) | Clear Alarm 1, Key Press Simulation w *B6 *B6 -
313 (0x0139) | Silence Alarm 1, Key Press Simulation w *B6 *B6 -
319 (0x013F) | Set Point 2, Value R/W | -32768 | 32767 *C1
321 (0x0141) | Alarm Low Set Point and Deviation, Alarm 2 R/W *B4 B4 *Cl
322 (0x0142) | Alarm High Set Point and Deviation, Alarm 2 RIW *B4 *B4 *Cl
324 (0x0144) | Autotune Channel 2 R/W *BS *BS -
330 (0x014A) | Clear Error 2, Key Press Simulation W *B6 *B6 -
331 (0x014B) | Clear Alarm 2, Key Press Simulation w *B6 *B6 -
332 (0x014C) | Silence Alarm 2, Key Press Simulation w *B6 *B6 -
602 (0x025A) | Set Point Low Limit, Analog Input 1 R -32768 | 32767 *C1
603 (0x025B) | Set Point High Limit, Analog Input 1 R -32768 | 32767 *C1
606 (0x025E) | Decimal Point, Analog Input 1 R 0 3 -
608 (0x0260) | Process Units, Analog Input 1 R *B7 *B7 -
612 (0x0264) | Set Point Low Limit, Analog Input 2 R -32768 | 32767 *C1
613 (0x0265) | Set Point High Limit, Analog Input 2 R -32768 | 32767 *C1
616 (0x0268) Decimal Point, Analog Input 2 R 0 3 -
618 (0x026A) | Process Units, Analog Input 2 R *B7 *B7 -
901 (0Ox006F) °F or °C, System R 0 1 -
1205  (0x04B5) | Guaranteed Soak Band, Channel 1 RIW *B8 *B8 *Cl
1209  (0x04B9) | Resume a Profile, Key Press Simulation w *B6 *B6 -
1210  (0x04BA) | Hold a Profile, Key Press Simulation W *B6 *B6 -
1212  (0x04BC) | Guaranteed Soak Band, Channel 2 RIW *B8 *B8 *Cl
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Data Range “C
Register Address Parameter Description *A *B

Type Low High Unit
1217  (0x04C1) | Terminate a Profile, Key Press Simulation w *B6 *B6 -
2000 (0x07D0) | Digital (Event) Output 1, Condition R/W 0 1 -
2010 (0x07DA) | Digital (Event) Output 2, Condition R/W 0 1 -
2020 (0x07E4) | Digital (Event) Output 3, Condition R/W 0 1 -
2030 (0x07EE) | Digital (Event) Output 4, Condition R/W 0 1 -
2040 (0x07F8) | Digital (Event) Output 5, Condition R/W 0 1 -
2050 (0x0802) | Digital (Event) Output 6, Condition R/W 0 1 -
2060 (0x080C) | Digital (Event) Output 7, Condition R/W 0 1 -
2070 (0x0816) Digital (Event) Output 8, Condition R/W 0 1 -
3100 (0xOC1C) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 1 (10 characters) R -
3109  (0x0C25)
3110 (0x0C26) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 2 (10 characters) R -
3119  (0x0C2F)
3120 (0x0C30) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 3 (10 characters) R -
3129  (0x0C39)
3130 (Ox0C3A) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 4 (10 characters) R -
3139  (0x0C43)
3140 (0x0C44) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 5 (10 characters) R -
3149  (0x0C4D)
3150 (OxO0CA4E) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 6 (10 characters) R -
3159  (0x0C57)
3160 (0x0C58) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 7 (10 characters) R -
3169  (0x0C61)
3170  (0x0C62) *B9 *B9
-thru- -thru- Name, Digital (Event) Output 8 (10 characters) R -
3179  (0Ox0C6B)
3200 (0x0C80) *B9 *B9
-thru- -thru- Name, Alarm 1 (10 characters) R -
3209  (0x0C89)
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Data Range C
Register Address Parameter Description *A *B

Type Low High Unit
3210 (0x0C8A) *B9 *B9
-thru- -thru- Name, Alarm 2 (10 characters) R -
3219  (0x0C93)
3500 (OxODAC) *B9 *B9
-thru- -thru- Name, Profile 1 (10 characters) R -
3509 (0xODB5)
4100 (0x1004) Profile Number, Current Status R 1 1 -
4101 (0x1005) | Profile Step Number, Current Status R 1 64 -
4102  (0x1006) | Profile Step Type, Current Status R *B10 *B10 -
4111 (0x100F) | Digital (Event) Output 1, Current Status R 0 1 -
4112 (0x1010) | Digital (Event) Output 2, Current Status R 0 1 -
4113 (0x1011) | Digital (Event) Output 3, Current Status R 0 1 -
4114 (0x1012) | Digital (Event) Output 4, Current Status R 0 1 -
4115 (0x1013) | Digital (Event) Output 5, Current Status R 0 1 -
4116 (0x1014) | Digital (Event) Output 6, Current Status R 0 1 -
4117 (0x1015) | Digital (Event) Output 7, Current Status R 0 1 -
4118 (0x1016) | Digital (Event) Output 8, Current Status R 0 1 -
4119 (0x1017) | Hours Remaining, Ramp/Soak Step R 0 99 -
4120 (0x1018) Minutes Remaining, Ramp/Soak Step R 0 59 -
4121 (0x1019) | Seconds Remaining, Ramp/Soak Step R 0 59 -
4122  (0x101A) | Set Point Channel 1, Current Profile Status R -32768 | 32767 €1
4123  (0x101B) | Set Point Channel 2, Current Profile Status R -32768 | 32767 €1
4126 (0x101E) | Jump Count, Current Profile Status R 1 10000 -

Notes:

Parameter descriptions with designations of “analog input 17, “analog input 27, “analog input 3”, etc. refer to
MCT4 data values for loop 1, loop 2 or loop 3. The limit control, if installed, is not compatible with the Watlow
communications interface. Its process value and alarm set points are not accessible.

Parameter descriptions with designations of “alarm 1” and “alarm 2” refer to the first to alarms configured in the
MCT4 that are loop alarms. The limit control, if installed, is not compatible with the Watlow communications
interface. Its process value and alarm set points are not accessible. If an alarm in the MCT4 is configured to
the limit device, it will be skipped and the next alarm is series that is configured to a loop will be used. For
example, if alarms 1 and 2 are configured to the limit device, and soft alarms 3 and 4 are configured to loops 1
and 2, the soft alarms will be used for alarms 1 and 2.

The MCT4 can provide up to 9 events. The Watlow communications interface only supports events 1 through
8.
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*A R/W Specifies readable / writable data, R specifies read only data and W specifies a write only control
value.
*B The range of certain parameters are dependent upon system options. Consult the following range

tables for information regarding the use of these parameters.

*Bl
Parameter Description
Value
0 No error
5 Indicates loop input sensor trouble
*B2
Parameter Description
Value
0 No alarm
1 High alarm
2 Low alarm
*B3
Pa\r/zmitef Description
0 Profile off
1 Profile Pre-run
2 Profile Run
3 Profile Hold
*B4
Parameter Deviation Process
Value Alarm Alarm
Range Low -18000 SP Low
Range High 18000 SP High
*B5
Parameter Description
Value
0 Auto tune off
1 Auto tune on
*B6

Note: The MCT4 can provide up to 19 alarms depending upon
configuration; however, the Watlow F4 is only equipped with two alarms.
Thus, only the MCT4 alarms 1 and 2, if configured, are able to be
monitored.

Note: The profile “pre-run” value is used to indicate that the MCT4 is
either offline or downloading a profile to the loop control boards.
Therefore, do not attempt to write a profile to the MCT4 or perform control
actions while the profile mode is in “pre-run”.

Note: Auto tune may not be available depending upon the loop
configuration. If auto tune operation is not available, auto tune will
automatically turn off after being set. The Watlow F4 contains multiple
PID sets which can be tuned while the MCT4 supports only one (PID Set
1).

Key press simulation values accept a write of any data value to perform their action.
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*B7
Pa\r/ameter Description
alue
0 Temperature
3 Process units
*B8
Parameter | Temperature | Temperature Process
Value Units °C Units °F Units
Range Low 1 1 1
Range High 555 999 999
*B9

Range limited to standard printable ASCII characters [0-9], [A —Z], etc.

*B10
Parameter Description
Value P
1 Ramp Time
3 Soak
4 Jump
5 End

*C1l The units of measure and range of an input is dependent upon the configuration of the input and/or the
units of temperature selection (Celsius or Fahrenheit) of the MCT4. The decimal point position for the
input is an implied value based on the decimal point selection for the input. Thus, a register value of
345 can represent an actual process value of 345, 34.5, 3.45 or 0.345 depending upon the decimal
point configuration of the input.
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A.1.3.2 F4S/D Supported Profile Step Data Registers

The following table of data registers provides the list of all data registers associated with downloading profiles
to a Watlow F4S/D. Not all of the F4S/D functionality is provided by the MCT4, so registers that are shown
“grayed out” in the list represent those functions NOT supported by the MCT4 automatic program operation.

The MCT4 is compatible with the profile editor of WatView or any other software that follows the proper
sequence for downloading profiles to an F4. When a profile is downloaded to the MCT4, it will automatically
ignore the non-supported functions so a special profile editor is not required. For the proper method of
downloading profiles to an F4 controller, reference the Profile Programming Procedures in section 7,
Communications, of the Watlow F4S/D User Manual.

Data Range “F
Register Address Parameter Description *D *E

Type Low High Unit
4000  (0xOFAO0) | Profile Number R/W 1 1 -
4001  (0xOFA1) | Profile Step Number W 1 64 -
4002  (0xOFA2) | Profile Edit Action w *El *El -
4003  (OxOFA3) | Profile Step Type W *E2 *E2 -

4009  (OxOFA9) | Autostart/Ramp/Soak Time (hours) w 0 99 F1
4010 (0XOFAA) | Autostart/Ramp/Soak Time (minutes) W 59 *F1
4011  (0XOFAB) | Autostart/Ramp/Soak Time (seconds) w 0 59 *F1

4030  (OXOFBE)
4031  (OXOFBF)
4032  (OXOFCO)
4033  (0XOFC1)
4034  (0XOFC2)
4035  (0XOFC3)

Event Output 1, Ramp/Soak Steps

Event Output 2, Ramp/Soak Steps

Event Output 3, Ramp/Soak Steps

Event Output 4, Ramp/Soak Steps

Event Output 5, Ramp/Soak Steps

2|z |
o|lo|o|o|o|o

Event Output 6, Ramp/Soak Steps
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Register Address

Parameter Description *D *E

4044  (0XOFCC) | Ramp Set Point Channel 1, Ramp Time Step W -32768 | 32767 *F2
4045 (0xOFCD) | Ramp Set Point Channel 2, Ramp Time Step w -32768 | 32767 *F2
4048  (0xOFDO) | Guaranteed Soak Channel 1, Ramp/Soak Steps w 0 1 -
4049  (0xOFD1) | Guaranteed Soak Channel 2, Ramp/Soak Steps W 0 1 -
4051  (0xOFD3) | Jump to Step, Jump Step W 1 64 -
4052  (0xOFD4) | Jump Repeats, Jump Step \W 1 999 -
4061 (0xOFDD) | End Idle Setpoint Channel 1, End Step W -32768 | 32767 *F2
4062 (OxOFDE) | End Idle Setpoint Channel 2, End Step w -32768 | 32767 *F2
Notes:

The MCT4 supports up to 9 events, but only events configured to loops 1 and 2 can be controlled by the profile.
If events are configured to loop 3, they cannot be controlled via a profile

*D R/W Specifies readable / writable data and W specifies a write only control value.
*El
Pa\r/arl’neter Description Note: The MCT4 only supports the create profile and start profile
alue commands. When a value of 1 is written to the register, the MCT4 is
1 Create profile placed in profile receive mode in which all following write commands are

Start profile

*E2

Parameter
Value

Description

1

Ramp time

3 Soak
4 Jump
5 End

seen as profile data. Once the end step is detected, the profile receive
mode will end.

When a value of 5 is written to the register, the MCT4 will start the
currently loaded profile if it is not already running.

Any other non-supported command will be ignored.

Note: The MCT4 does not support the ramp rate step type. DO NOT
send profiles to the MCT4 with steps programmed for ramp rate or
unexpected operation may occur.
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*F1 The MCT4 automatic program steps are entered locally using a time range of hours/minutes or
minutes/seconds. The MCT4 cannot be programmed with step times of hours/minutes/seconds.
Therefore, when programming remotely via an F4S/D profile editor, all ramp type steps and soak type
steps must be programmed in either hours/minutes or minutes/seconds. The MCT4 will then select the
proper range time range for ramp/soak steps when downloading to its loop control boards based on
the maximum time programmed in any of the steps of that type in the profile.

For example, if all ramp steps have time entries of only minutes and seconds, the MCT4 will select time
units of minutes/seconds for the profile ramp steps. However, if a ramp step is programmed with a
non-zero entry for hours, all ramp steps will operate on a time base of hours and minutes. Any ramp
steps that were then programmed with a minutes/seconds entry will ignore the seconds and only use
the minutes. This may cause unexpected profile operation so be sure to program all profile ramp/soak
steps accordingly.

*F2 The units of measure and range of an input is dependent upon the configuration of the input and/or the
units of temperature selection (Celsius or Fahrenheit) of the MCT4. The decimal point position for the
input is an implied value based on the decimal point selection for the input. Thus, a register value of
345 can represent an actual process value of 345, 34.5, 3.45 or 0.345 depending upon the decimal
point configuration of the input.

A.1.3.3 Limitations of Program Download/Operation (IMPORTANT - Please Read!)

The section covers the rules of use when sending F4S/D based profiles to the MCT4 controller. These rules
must be followed in order to insure proper profile operation especially when using the Profile Editor tool of
WatView software. WatView’s operation cannot be altered to comply with the manner in which the MCT4
operates, so it is up to the end user to ensure that profiles are created and sent to the MCT4 properly.

Sending Profiles to the MCT4

The Watlow FA4S/D controller is capable of storing up to 40 profiles with up to 256 steps. The MCT4 stores
profiles differently, therefore, only one profile (profile 1) can be sent to the MCT4 at a time. If another profile is
sent, it overwrites the previous profile.

When using the WatView Profile Editor, DO NOT attempt to “read profile image from controller”. Selecting this
function will cause WatView to get stuck in an infinite loop and the program will have to be shut down manually
and possibly require a reboot of the PC. The MCT4 does not support the read of a profile from its memory.
Only profile download is supported.

Thus, when using WatView software or other profile editing software made for the F4, profiles must be stored
on the PC as separate profile images with each containing a single profile. That single profile can then be
downloaded when required. Note that profiles cannot exceed 64 steps. If a profile exceeds 64 steps (including
the end step), the download will fail without notice to the user and the previous profile will remain loaded in
memory on the MCT4.

Also, due to limitations of WatView software, the profile name shown on control and status screens in WatView,
do not reflect the actual profile name currently running in the MCT4. If a user were to select and run a profile
locally at the MCT4, the name field data registers of the serial interface are updated to show the correct profile
name; however, WatView does not read them and update its display fields dynamically. It only uses the names
of the profile image currently loaded in WatView for the controller. Thus, the user must be sure that when a
profile is downloaded or started from WatView, that the local MCT4 interface displays the correct profile name
to insure the desired profile is running.
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When a profile is sent to the MCT4 over the serial interface, upon receiving the last step, the MCT4 must then
download the profile to its loop control boards. During this process, the operating mode register (200) will
indicate a pre-run status (1) for the profile. When the profile state returns to profile off (0), the download is
complete and the profile can be started.

Setting Proper Step Times

Ramp rate steps are not supported by the MCT4, even if configured as a single loop controller (F4S). Thus, all
profiles must be programmed with ramp time steps. In addition, the MCT4 ramp/soak steps must be configured
in hours/minutes or minutes/seconds only. Steps cannot be programmed with an entry of
hours/minutes/seconds.

In order for the MCT4 to run the profile correctly, it automatically configures itself to use the best time format
based on the programming for all ramp and soak steps. For example, if all ramp steps have only entries for
minutes and seconds (all hour entries are 0), the MCT4 will select minutes/seconds for the ramp step time
format. However, if a single ramp step has a non-zero entry for hours, it will use the hours/minutes status
registers for operation. This causes any steps that were configured with only minutes and seconds, to discard
the seconds entry and only use the minutes. This can cause unexpected profile operation.

It is then necessary to insure that when a profile is created using the Profile Editor of WatView, that all ramp
steps use the same entry fields for time and all soak steps use the same entry fields for time. That means that
if any step of your profile must operate for at least 1 hour, you will have to use hours/minutes for all other steps
of that type. Any entries for seconds will be ignored. Note that a step time of O can be entered under any
circumstance, so if you have to use the hours/minutes range and a step time of 1 minute is too long, you can
enter O.

Setting Final Setpoints
If the MCT4 is configured to end its automatic program with a final setpoint, you must set the F4 end step type
to idle. This then allows you to set the idle setpoints of the end step in the WatView Profile Editor. If you do
not do this, the setpoints default to their low limit value and the system will assume these setpoints upon the
end step of the program.

Starting A Profile

When starting a profile, there is no need to set the profile number as the MCT4 has only one profile loaded and
available for run at a time. It is then only necessary to send the step to start the profile on (4001 = 1 to 64)),
and then set the profile to run (4002 = 5).

The F4S/D controller and WatView are registered trademarks of the Watlow Electric Manufacturing Company.
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A.2 FTP, FileWeb, DataWeb Requirements/Installation

A.2.1 Introduction

The following describes the system requirements and components for the FDC Cloud service and website. The
FDC cloud service provides the ability to upload data from FDC devices to cloud storage for backup and/or
further analysis. The website provides the ability to verify data, uploads, and to manage users.

A.2.2 System Overview

There are four server components; the data transfer service (FDDataService), the website (FDDataWeb), the
FTP server, and a MySQL database. FDDataService and FDDataWeb are Microsoft .Net services, and use
Microsoft Internet Information Services (IIS) as a web platform. The MySQL (Can be SQL, Oracle, etc.)
database stores user configuration information as well as providing cloud data storage if desired.

A.2.3 System Requirements

A Microsoft Windows server is required, with the following minimum capabilities:
o Windows Server 2008 or greater
e 2 GB RAM or greater
e 2 Cores or greater
o 40GB Storage or greater (this will vary depending on the user’s expected uploads)
o .Net framework version 4.5 or greater
e MySQL 5.6 or greater

The server should be setup to provide the web server role.

A.2.4 FDC Cloud “Server” Services

Future Design Controls does not provide direct support or hosting services; however, third party support is
available from our partner Mooseworks Software which can provide:

1. Complete site and installation without hosting charges (includes FDC site with custom banner, site
setup, all code/data model definitions and manual). User provides the server and hosting
credentials including domain name and https certificate.

2. Purchase of #1 above with hosting using Amazon Web Services (AWS). AWS T2 small server with
30GB storage. User provides the domain name and https certificate. Support cost on a yearly
basis.

3. Purchase of #1 above with no hosting but support of client server at customer facility or customer
selected location. Support cost on a yearly basis for web service and application.

4. DIY documentation — interface/data model definitions and server setup directions. DIY experience
recommendations include installation and configuration of web servers, web services, SQL
language and HTML/.NET code. Support packages for DIY documentation can be purchased in 5,
10 and 25 hour increments.

e Custom development services:
o Fixed pricing available for well-defined systems.
o Time and material options available for less defined, continuous engagements.

For more information please see the MCT Cloud Services document or contact FDC support for assistance.
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A.3 Profile Recovery Detail

The following will provide a detailed explanation of program recovery operation for the MCT4.
Program Power Recovery
1. Static Mode

When power is cycled the program will be terminated. The current control set point and manual events
will return to the previous static set point and event activation that were used prior to the program being
started.

2. Continue From SP

When power is cycled the program will resume operation in the same step with the same event
activation and step time that were present at the time of power interruption. The accuracy of time
recovery will be from the beginning of each step and every 6 minutes into the step. The set point;
however, is dependent upon step type.

a. When recovery occurs on a ramp step, the set point and time remaining in the step will return
to the values at the last save interval. If less than 6 minutes into the step, the step will resume
from the beginning of the step. If more than 6 minutes into the step, the step will return to the
last 6 minute interval that elapsed (from the beginning of the step) and resume from the set
point and time remaining at that moment the save occurred.

b. When recovery occurs on a soak step, the time remaining in the step will return to the last save
interval. If less than 6 minutes into the step, the step will resume from the beginning of the
step. If more than 6 minutes into the step, the step will return to the last 6 minute interval that
elapsed (from the beginning of the step) and resume from the time remaining at that moment
the save occurred.

The set point will return to the programmed soak set point, i.e., the set point of the previous
ramp step in the program. If a program is started on a soak step, the set point is defined by
the “setpoint at start of automatic program setting.” However, on recovery, the set point is
defined by the programmed set point which may be different from the original soak set point at
the start of the program.

Example: A program is started on step 2 which is a soak step. The “current control setpoint”
(static set point) is chosen as the starting program set point. If the static set point is 25, the
program will begin and soak at the set point of 25. On power recovery, the set point will go to
the set point defined by the program, so if step 1 of the program is a ramp to 50, the set point
will be 50 on power recovery and the program will finish the remainder of the soak time with a
set point of 50.

3. Continue From PV
When power is cycled the program will resume operation in the same step with the same event
activation that was present at the time of power interruption. The set point and time remaining;

however, are dependent upon step type.

a. When recovery occurs on a ramp step, the program will resume with the control set point equal
to the current process value.
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i. If the process value has not exceeded the target set point for the ramp step, the time
remaining will be dependent upon the programmed ramp rate and the difference
between the process value and the target set point of the step. If ramp time units are
used, i.e., MM.SS or HH.MM, the ramp rate is calculated by using the difference
between the set point of the previous step and the set point of the current ramp step
divided by the step time to get a rate of change in units/time.

Example: A program is started on step 3 which is a ramp step to -50 in 10 minutes.
The “current control setpoint” (static set point) is chosen as the starting program set
point. If the static set point is 25, the program will begin and start ramping the set point
from 25 to the target set point of -50 over a period of 10 minutes (a ramp rate of
7.5/minute). On power recovery, if the process value is -3, the control set point will be
set to -3.

The program will then begin ramping from -3 to the target set point of -50. The time
remaining for the ramp is then be determined by the programmed ramp rate. If step 1
of the program is a ramp to 50, and step 2 is a soak at 50, the programmed ramp rate
was from step 2 at 50 to step 3 of -50 in 10 minutes. That is a total of 100 over a period
of 10 minutes which is a ramp rate of 10/minute. Since the difference between the
process value and target set point is 47, the time remaining will be 4 minutes and 42
seconds. Thus, the program will continue ramp step 3 from -3 to -50 over a period of
4 minutes and 42 seconds.

Note that when starting on step 1 of a program which is a ramp step, the previous set
point will be the set point as defined by the “setpoint at start of automatic program”
selection.

ii. If the process value has exceeded the target set point for the programmed ramp step,
i.e., the programmed ramp was increasing the set point to 50 and the process value is
>50 or the ramp step was decreasing the set point down to -50 and the process value
is < -50 on power recovery, the time remaining for the step will be the time remaining
at the last save interval. If less than 6 minutes had elapsed into the step at the time of
power loss, the step time will be the original time remaining from the beginning of the
step. If more than 6 minutes into the step, the step will return to the last 6 minute
interval that elapsed (from the beginning of the step) and resume from the time
remaining at that moment the save occurred. The program will then ramp from the
current process value to the target set point of the step over the remaining time.

b. When recovery occurs on a soak step, the time remaining in the step will return to the last save
interval. If less than 6 minutes into the step, the step will resume from the beginning of the
step. If more than 6 minutes into the step, the step will return to the last 6 minute interval that
elapsed (from the beginning of the step) and resume from the time remaining at that moment
the save occurred.

The set point will return to the programmed soak set point, i.e., the set point of the previous
ramp step in the program. If a program is started on a soak step, the set point is defined by
the “setpoint at start of automatic program setting.” However, on recovery, the set point is
defined by the programmed set point which may be different from the original soak set point at
the start of the program.

Example: A program is started on step 2 which is a soak step. The “current process value” is
chosen as the starting program set point. If the process value is 37, the program will begin and
soak at the set point of 37 matching the process value. On power recovery, the set point will
go to the set point defined by the program, so if step 1 of the program is a ramp to 25, the set
point will be 25 on power recovery and the program will finish the remainder of the soak time
with a set point of 25.
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A.4 MCT4 Base Unit Specifications

Technical Specifications

Description Details

Size 4.3"

Resolution (W X H in pixels) 480 x 272
Display type TFT, Wide touch Screen
Colors 65,536

Touch screen Type Resistive analog
Active display area (W X H mm) 95 X 54

MTBF back light at 25 0C 30,000 hrs.
Backlight LED

Brightness Adjustment Yes

Screen Saver Yes

Language Fonts Yes

Main Hardware

Description Details
Processor, CPU speed ARM Cortex-A8, 1Ghz
Flash Memory(ROM) 128 MB
SDRAM(RAM) 256 MB
Operating system WinCE 6.0

Real Time Clock Yes

Buzzer Yes

SD card slot Yes
Communication Ports/Interfaces

Description Details

RS232C / RS485, DB9 Male 1

Ethernet 10/100 Mbps, RJ45 1

USB Host 1

RS485, screw terminal 1

General Specifications

Description Details

Rated Voltage

110/220 VAC (24 VDC)

Power supply

90-250 VAC (11-26 VDC)

Rated Current

0.8A AC (3.27A DC)

Power Consumption 36VA (15W)
Outer dimensions (W X H XD mm) 122 X 100 X 134
Mounting depth (mm) 123

Panel cut (W X H mm) 91+ X 91+

Protection IP66/NEMA 4X front, IP20 housing and terminals
Front bezel, housing Plastic, plastic

Installation Panel Mount

Net Weight (Kg) 0.65
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Standards, Certificates and Approvals

Description Details

UL approval UL 61010-1 and CSA C22.2 N0.61010-1-12
Low Voltage Directive 2014/35/EU

EMC Directive 2014/30/EU

Requirements for Emission

EN 61326-1:2013

Tick mark for Australia

AS/NZS CISPR 11:2004

FCC

FCC Part 15, Subpart B, Class A

NOTE:

Base Standards for EMC & Safety

The table above shows the approvals that may be available.

Description

Details

Electrostatic discharge

IEC 61000-4-2: 2008

Radiated radio-frequency electromagnetic fields

IEC 61000-4-3: 2006 + A1:2007 + A2:2010

Electrical fast transient/burst

IEC 61000-4-4: 2012

Surge

IEC 61000-4-5: 2014

Conducted disturbances induced by radio-
frequency fields

IEC 61000-4-6: 2014

Power frequency magnetic field

IEC 61000-4-8: 2009

Voltage dips, short interruptions and voltage
variations

IEC 61000-4-11: 2004

Emission from Electromagnetic
fields

CISPR 11:2009 + A1:2010 Class A

Harmonics Current

IEC61000-3-2:2014

Voltage Fluctuation and Flicks

IEC61000-3-3:2013

Requirements for Safety

EN61010-1:2013

Protective class

Description

Details

Standard enclosures

IP 66/NEMA 4X (Front), IP20 housing and terminals

Operating conditions

Description Details

Temperature 0C to + 50C

Relative Humidity 10% to 90%, no condensation
Altitude 2000 meters maximum

Pollution Degree 2

Sinusoidal vibration conforming to 10 to 58Hz: 0.75mm amplitude

IEC 60068-2-6 58 to 150Hz: 1g loct/min. 10 sweeps
Shock conforming to IEC 60068-2-29 3 shocks per direction 11ms 10g

NOTE:

In temperatures below 0°C, the response time of liquid crystal display becomes slower and color of

the display will be darker than normal. Do not operate in ambient temperature less than 0 C.
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LCD specifications

Description Details
Touch operations 1,000,000 times using R 0.8 Polyacetal stylus with
force 2509

Vibration test

10-55 Hz, Stroke: 1.5mm, 2 hrs. for each direction of
X, Y, Z

Shock test

100G, 6ms, +/- X, +/- Y, +I- Z,
3 times for each direction

Typical viewing angle

Vertical (up/down), 50° / 70°
Horizontal (left/right), 70° / 70°

Transport & Storage conditions

Description Details

Temperature -20C to + 60C

Relative Humidity 10% to 90%, no condensation
Altitude 2000 meters maximum

Sinusoidal vibration conforming to IEC 60068-2-6

5to 16.8 Hz: 3.5 mm amplitude
16.8 to 150 Hz: 2g loct/min. 40 sweeps

Shock conforming to IEC 60068-2-29

3 shocks per direction 11ms 15¢g

WARNING:

A\

Cancer and Reproductive Harm: This warning is intended to address certain Prop 65
chemicals that may be found in Future Design Controls products. These products can expose
you to chemicals including lead and lead compounds which are known to the State of California
to cause cancer, birth defects or other reproductive harm.
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A.5 PCM/HLM Module Specifications

*INPUT SPECIFICATIONS: OQUTPUT SPECIFICATIONS:
Trve Range YTy R — Relay Rating:  2A/240 VAC, life cycles 200,000 for resistive load
3 12001000 T wic 2.2 Matens Pulsed Voltage:  Source Voltage 5V @30ma, current limiting resistance 66 ohms
{184 F 1832 F) Source Voltage 14V@40ma, current limited at 70mA
K 200C 1370 ¢ 420 2.2 Mahms Linear Qutput (PCM):
(azaFanng Resolution: 15 bits
T &?’gg;g% wat L2 Matms Output Regulation: 0.02% for full load change
: e 2t 22 Wates Output Settling Time: 0.1 sec. (stable to 99.9%) Isolation
{148 F 1652 F) Breakdown Voltage: 1000 VAC
B acig0c #2 C{2001520 ) 2.2 Mokms Temperature Effect: +/- 0.01% of span per degree C
(82F 3308 F) Analog Retransmission (PCM):
R e et L2 iakms Dutput Signal: 420 mA, 0-20 mA,
5 DC17678C ac 2.2 Mahms i 0- ‘;fwc' 1- SVGG, 0 - 10VDE
[F2FA214F) Resolution: 15 bits
1] 250C 1300 C At 2.2 Mabms Accuracy: +/-0.05% of span +/-0.0025%/ C Load
(416F 2372 F) Resistance: 0 - 500 chms (for current output)
L {_‘iz"g ‘F’j“?é‘ﬁ} H2C 2.2 Malara 10K ohms minimum (for voltage output)
c YT ETS Py Output Regulation: 0.01% for full lead change
(32F 4109 F) Output Settling Time: 0.1 gec. {stable to 99.9%)
p DC1395C W0 29 Makms Isolation Breakdown Voltage: 1000 VAC min. Integral
32F 23R Linearity Error: +/-0.005% of span
PT100 {D1H) {.‘23;;]51?3;31% HoAC 1.3 biokens Temperature Effect: +/-0.0025% of span per degree C
PT10G (15 <200 €600 HadC 1.3 Kahms Salural?an Lo 0 mA {or 0VDC) .
(328 F1112F) Saturation High: 22.2 mA (or 5.55VDC, 11.1VDC min)
v &mi T0mY +0.05% 2.2 Makms Linear Qutput Range: 0-22.2mA (0-20mA or 4-20mA)
w ERyPe— T PpT— Valts DC: 0-5.55VDC (0 - 5VDC, 1- 5¥DC)
v RETRE +/0.05% 302 Kahme 0-11.1VDC (0- 10VDE)
CONTROL FUNCTION (PCM):
Resolution: 18 bits Control Action:  Direct and reverse
Sampling Rate: 5 times / secand

Maximum Rating: -2VDC minimurm, 12VDC maximum
(1 minute for mA input)
A1.5uv/ C for all inputs except maA input
A3.0uV/ G for mA input
Sensor Lead Resistance Effect:
T/C: 0. 2uV/ohm
3-wire RTD: 2.6 C/ohm of resistance
difference of two leads
2-wire RTD: 2.6 C/ohm of resistance
sum of two leads
Sensor Break Responding Time:
Within 4 seconds for TC, RTD and mV inputs,
0.1 second for 4-20 mA and 1 - SVDC inputs.
Burn-out Current: 200 nA
Common Mode Rejection Ratio (CMRR): 120dB
Hormal Mode Rejection Ratio (NMRR): 55dB
Sensor Break Detection:  Sensor open for TC, RTD and mV inputs,
Sensor short for RTD input
below 1 mA for 4-20 mA input,
below 0.25VDC for 1- SVDC input,
unavailable for other inputs.
Optical isolation; 1500V~ (zc) minimum, between
input signals and power supply circuit.

Temperature Effect:

Electrical Isolation:

Proportional Band:
Temperature:
Linear Input:
Reset (Auto): 0to 3600 seconds
Rate (Derivative): 0 to 900.0 seconds
PB Offset: 0to 100%
Dual PID Heat/Cool (bimodal):
Cool Proportional Band
Proportional Deadband
Time Proportioning Cycle Time:
0.1 to 90 seconds
On-0ff { Alarm Hysteresis (PCM/HLM):
0.1 to 50C (0.7 to 90.0F)

EVENT INPUT SPECIFICATIONS:
Logic Low:
Logic High:

APPROVAL STANDARDS:
UL felL:
EM:
EMC:
RoHS:
FM (HLA):

0.1 10 500C (0.7 ta 900F)
0.110900.0

50 to 300% of heat PB
+36.0% to +#36.0% of heat PB

=10V minimum, 0.8Y maximum
2% minimurm, 10V maximum

UL 61010C-1

EM 61010-1 (IRC-1010-1)

EMC 61326

RoHS 2.0 Compliant, W.E.E.E.

FM temperature limit switch - indicating

When subject to the necessary field calibration, the MCT4 is suitable for use in Nadcap applications in all furnace classes as

defined in AMS2750E clause 3.3.1.
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A.5.1 PCM Parameter Description

Parameter
Notation

Parameter Description

Range

Default
Value

SP

Controller (Static Mode)
Set point value

Low: SPLO
High: SPHI

77F

ASP1

Set point for alarm 1

Low: -32768
High: 32767

18 F

ASP2

Set point for alarm 2

Low: -32768
High: 32767

18 F

ASP3

Set point for alarm 3

Low: -32768
High: 32767

18 F

INPT

Input sensor selection

Jtype T/C

K type T/C

E type T/C

B type T/C

R type T/C

Stype T/C

N type T/C

L type T/C

Ctype T/C

P type T/C

PT 100 ohms DIN curve

PT 100 ohms JIS curve
4-20 mA linear current input
0-20 mA linear current input
0-60 mV linear millivolt input
0-1V linear voltage input
0-5V linear voltage input
1-5V linear voltage input
0-10V linear voltage input

UNIT

Input unit selection

Degree C
Degree F
Process

Fahrenheit

DP

Decimal point selection

No decimal point
1 decimal digit

2 decimal digits
3 decimal digits

No
decimal
point

INLO

Input low scale value
(linear inputs only)

Low: -32768
High: INHI - 50

INHI

Input high scale value
(linear inputs only)

Low: INLO + 50
High: 32767

100
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Parameter
Notation

Parameter Description

Range

Default
Value

FILT

Input filter

0 second time constant
0.2 second time constant
0.5 second time constant
1 second time constant
2 second time constant
5 second time constant
10 second time constant
20 second time constant
30 second time constant
60 second time constant

0.5 second

EIFN

Event input function

None

Automatic program run

Automatic program hold

Automatic program abort

Failure transfer

Automatic program advance next step
Automatic program run/hold

Loop status input

Alarm input

None

SPLO

Low Limit of Set Point

Low: -32768
High: SPHI

OF

SPHI

High Limit of Set Point

Low: SPLO
High: 32767

1000 F

OuUT1

Output 1 Function

None

Heating on-off control
Heating time proportioning
Heating linear control
Colling on-off control
Cooling time proportioning
Cooling linear control

None

O1FT

Out 1 Failure Transfer

BPLS (bumpless transfer)

0.0 ~ 100.0% to continue output 1
control function as the unit fails

OFF (0) or ON (1) for alarm or event
output.

O1HY

Output 1 ON-OFF
Control Hysteresis

Low: 0.1
High: 90.0 F (50.0 C)

0.2F

CcyCi

Output 1 cycle time

Low: 0.1
High: 90.0 sec.

18.0

OP1L

Low Limit Value for Output 1

Low: O
High: 100.0%

OP1H

High Limit Value for Output 1

Low: O
High: 120.0%

100

PB

Proportional Band #1

Low: 0.0
High: 900.0 F (500.0 C)

18 F
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Parameter
Notation

Parameter Description

Range

Default
Value

TI

Integral Time #1

Low: O
High: 3600 sec.

100

TD

Derivative Time #1

Low: 0.0
High: 900.0 sec

25.0

OFST

Offset value for proportional
control (TI must = 0)

Low: O
High: 100.0 %

25.0

OouT2

Output Function 2

None

Cooling time proportioning
Cooling linear control
Alarm output

Reverses alarm output
Event output

DC power supply output

None

O2FT

Output 2 Failure Transfer

BPLS (bumpless transfer)

0.0 ~ 100.0 % to continue output 1
control function as the unit fails

OFF (0) or ON (1) for alarm or event
output.

Ccyc2

Output 2 Cycle Time

Low: 0.1
High: 90.0 sec.

18.0

CPB

Cooling Proportional Band

Low: 50
High: 300%

100

DB

Heating - Cooling Deadband

Low: -36.0
High: 36.0%

OP2L

Low Limit Value for Output 2

Low: O
High: 100.0 %

OP2H

High Limit Value for Output 2

Low: O
High: 120.0 %

100

OuUT3

Output 3 Function

None

Alarm output

Reverse alarm output
Event output

DC power supply output

None

O3FT

Output 3 Failure Transfer

OFF: Output off as unit fails
ON: Output on as unit fails

OFF

ouT4

Output 4 Function

None

Alarm output

Reverse alarm output
Event output

Retransmit process value
Retransmit setpoint value
DC power supply output

None

O4FT

Output 4 Failure Transfer

OFF: Output off as unit fails
ON: Output on as unit fails

OFF
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Parameter
Notation

Parameter Description

Range

Default
Value

OP4L

Low Limit Value for

Low: O
High: 100.0 %

0

OP4H

High Limit Value for

Low: O
High: 120.0 %

100

REL4

Retransmission Low Scale
Value for Output 4

Low: -32768
High:32767

OF

REH4

Retransmission High Scale
Value for Output 4

Low: -32768
High:32767

100 F

ALF1

Alarm 1 Function

(when alarm is selected
under OUT1 Function)

Process high alarm

Process low alarm

Deviation high alarm
Deviation low alarm

Deviation band high/low alarm
End of automated program
Hold mode

Static mode

Deviation
high alarm

A1IMD

Alarm 1 Operation Mode

Normal Alarm action

Latching alarm action

Hold alarm action

Latching and hold alarm action

Normal
alarm
action

A1HY

Alarm 1 Hysteresis

Low: 0.1
High: 90.0 F (50.0 C)

02F

ALF2

Alarm 2 Function

(when alarm is selected
under OUT2 Function)

Process high alarm

Process low alarm

Deviation high alarm
Deviation low alarm

Deviation band high/low alarm
End of automated program
Hold mode

Static mode

Deviation
high alarm

A2MD

Alarm 2 Operation Mode

Normal Alarm action

Latching alarm action

Hold alarm action

Latching and hold alarm action

Normal
alarm
action

A2HY

Alarm 2 Hysteresis

Low: 0.1
High: 90.0 F (50.0 C)

0.2F

ALF3

Alarm 3 Function

(when alarm is selected
under OUT3 Function)

Process high alarm

Process low alarm

Deviation high alarm
Deviation low alarm

Deviation band high/low alarm
End of automated program
Hold mode

Static mode

Deviation
high alarm

A3MD

Alarm 3 Operation Mode

Normal Alarm action

Latching alarm action

Hold alarm action

Latching and hold alarm action

Normal
alarm
action
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Parameter Parameter Description Range Default
Notation P 9 Value
. Low: 0.1
A3HY Alarm 3 Hysteresis High: 90.0 F (50.0 C) 0.2F
Set Point Value Current process value (PV) Current
STAR : control
at Start of Program Controller set point (SP) ;
setpoint
Set Point Value Final set point of program Current
END ' control
at End of Program Current control setpoint ;
setpoint
Continue program from last SP Static
PFR Power Fail Recovery Continue program from PV
. mode
Static mode
A.5.2 HLM Parameter Description
Parameter I Default
Notation Parameter Description Range Value
. o . Low: HSPL
HSP1 High Limit Setpoint 1 High: HSPH 110 F
- . Low: LSPL
LSP1 Low Limit Setpoint 1 High: LSPH OF
. Low: -19999
SP2 Setpoint 2 value for output 2 High: 45536 110 F
Jtype T/C
K type T/C
E type T/C
B type T/C
R type T/C
S type T/C
N type T/C
L type T/C
Ctype T/C
INPT Input sensor selection P type T/C J
PT 100 ohms DIN curve
PT 100 ohms JIS curve
4-20 mA linear current input
0-20 mA linear current input
0-60 mV linear millivolt input
0-1V linear voltage input
0-5V linear voltage input
1-5V linear voltage input
0-10V linear voltage input
Degree C
UNIT Input unit selection Degree F Fahrenheit
Process
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Parameter Parameter Description Range Default
Notation P 9 Value
No decimal point
. . . 1 decimal digit No
RESO Decimal point selection . . decimal
2 decimal digits oint
3 decimal digits P
INLO Input low scale value Low: -19999 0
(linear inputs only) High: INHI
Input high scale value Low: INLO
INFiI (linear inputs only) High: 45536 100
. Low: -360.0 F (-200.0 C)
SHIF PV shift (offset) value High: 360.0 F (200.0 C) 0.0
0 second time constant
0.2 second time constant
0.5 second time constant
1 second time constant
FILT Input filter 2 second time constant
5 second time constant 0.5 second
10 second time constant
20 second time constant
30 second time constant
60 second time constant
High limit control S
OouT1 Output 1 Function Low limit control High limit
; o control
High/Low limit control
. Low: 0.1
O1HY Output 1 Hysteresis High: 18.0 F (10.0 C) 0.2F
o . . Low: -19999
HSPL Lower Limit of High Limit SP High: HSPH OF
o . . Low: HSPL
HSPH Upper Limit of High Limit SP High: 45536 1000 F
. . Low: -19999
LSPL Lower Limit of Low Limit SP High: LSPH OF
. . Low: LSPL
LSPH Upper Limit of Low Limit SP High: 45536 1000 F
None
ouT2 Output Function 2 DC power supply output None
Alarm output
Limit annunciator
Alarm Function
. Process value high alarm Proces_ss
ALFN (when alarm output is Process value low alarm value high
selected under OUT2 alarm
Function)
. Normal Alarm action Normal
ALMD Alarm Operation Mode . . alarm
Latching alarm action action

205




fd FuTureDesION

MCT4 43

Parameter _ Default
Notation Parameter Description Range Value
. Low: 0.1
ALHY Alarm Hysteresis High: 18.0 F (10.0 C) 0.2F
Output off as unit fails Output on
ALFT Alarm Failure Transfer Output on as unit fails as unit
fails
Normal Alarm action
. Latching alarm action N(leraI
A2MD Alarm 2 Operation Mode Hold alarm action :Cat\iror?]
Latching and hold alarm action
: None
EIFN Event Input Function Remote Reset None
Display SAFE .
. . S . Display
DISP Display Format Display high limit setpoint
: e X SAFE
Display low limit setpoint
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A.6 Power Supply Specifications

DIN Rail Mount Power Supply Specifications

hiodel 24V DT partpart PS5R-VD24
(Owtput Capacity BOW
Rated Input Vaitage 100 to 240V AC
lS'nge-prasemo-wm‘ [Vaoltage range: BS to 264V AL/100 1o 3708 DC} |Load = BO% at 100-108v OC)
Frequancy S0/E0 Mz
100V AC 134
Input Currant (Typ.)
230V AC 0.BA
8 mnshCuret(p)  IDOVAC 184
T MelSCooodsert)  pagV AL L)
170V AC 0.5mA max.
Loskage CUTEnt oy 1.0mA mex.
Efficiency [Typ.) 100W AC BEY
{at rated output? 230V AC B5%
. 100VAC —
Power Factor (Typ.) 20V AL .
Rated Vioitaga/Cumant 24\V/2 57
Adjustable Voftage Aanga +10%
Drtpurt Holding Time 100V AC 13ms
Mgl iatEedonl] — gony Ap 105ms
Start Tima fat raizd input and auipe B00 ms max
Risa Tima (at rtesinpel and st 200ms max.
_ Input Fluctuation 0.4% max.
é Load Auctation 1.0% max.
= Temparatura Change 0.05%/C max_[-10 to +55°C |
5 % ppmax [F510-10°T
= ppmax -5 0 -10°T]
=
= fippia . .
fincluding noise) 156 ppme il o 470)
1% p-p max_ [0 to 455°C)
[verrument Protection 105% min. [sarto reset)
Operation Indicator LED {gr=en)
% Between input and output terminels 3,000 AL, 1 minute
"«E Betwezn input and ground termingls 2,000V AL, 1 minuta
=
a4
I Betwesn ouput and gound E=mings SO0V AL, 1 minute
§ i Between input and output tasmimals:  100MC min. (500 OC megger|
Inedation Ressiznce Between input nd ground terminals: 1 D08 min. (S00¥ OC megger]
Dperating Temperature” [No Freezing] —75 to+70°C
Operating Humidity [no condensation] 70 1o 30% AH
Storage Temperature (Mo freazing) -25 1 +75°C
Storage Humidity ino condensation] 70 1o 30% AH

10 tn B5H2, amplliuge 0.37EmM, 2 ROUS 2ach In 3 e

Vitwation Aesistance witen uzed with BNLG end cips|

Shock Resistance 300 mys” (30G). 3 times sachin & directions
Expected Life® B years minimum |at the rated inpart, 50% Ioad, opareting temperatura +40°C, standard mounting direction)
EM ENE1204-1 [Class B]
EMC
BMS ENE1204-3 (indiestrial|
z ULSDE [Listing), L1310 Class 2, ANSIASA- 121200
e CSA C22.2 No, 107.1, 213,223 ENGOSI-1, ENGOT7R
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Other Stendard SEMI FAT [at 206V AL input only)
Degree of Pratection IPZ0 (ENBOSZ4

Dimenions imm] 95H = 36W = 1080

W¥eight [approx ) 260g

Termiral Screw M35

*At normal temperature end humidity unless otherwise specifiad.

Mote 1: OC input valtage is not subject to eafaty standerds. When using on DC input, cornect a fuse to the input tarminal for DC nput protectian.
Mote 3= Under steble state.

Mote 3- PEEA-VEDG (5Y DC/2.04) is 10W {Up to 3.04 at Ta= 0 to 40°C. Not subject to safety standards abowe 2.00.)

Mote 4: Ses the output derating curvas.

Mote & Calculation of the expected life is besed on the actual life of the aluminum elactralytic capacitor. The expectad life depends on oparating conditions

Operating Temperature vs. Qutput Current
Conditions: Natural air cooling (Operating temperature is the temperature around the switching power supply.)

5-M15
Screw
PS5R-VD24 10,10, Terminal 108
100y
! Mounting E —_ —
i B ' o L f R o
— fF Input Voltage: slele =
= nf 85-100V AC
E o . Mounting B, C, D
£ sopH--4---------- - | =
5 alk ' , Bl H % H = =
= af . Mounting A
g nf ! Mounting F
S o]
0 1 LN LN i L i
H) 3 -0 0 W0 M 30 40 S0 &0 T A OO_ L -
. 4 n
Operating Temperature ["C) _%_I 18
Input Voltage vs. Output Current Ta=25°C Overcurrent Protection Characteristics
LU : 100 —
. / : L
— BF ' — e
£ nf : 2 e
Eof s s L
S : % N =
o 8 ' = i B
5 al . i 5 =
(=5 ' ' i i "
5 4F : -] I =
(=TT'N S ' = f [
0 H : b =
{ACW) B5 100 4 .
(0c) 100 140 Input Voltage (V) 20 0 —
1] 100 105 and owver
Output Current (%)
Operating Temperature Approved by Safety Standards
UL508, CSA C22.2 No.107.1, ANSI/ISA12.12.01, ENG0950-1, EN50178
Mounting A  MountingB  MountingC  MountingD  MountingE  Mounting F
55 40 40 40 45 K]
Up
il
: E=h
Mounting A Mounting B Mounting C Mounting D Mounting E Mounting F
[Vartical, standard) [Upright) [Right side up) {Laft side up) [Upside down) {Downward)
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Open Frame Power Supply Specifications

L i -

Ratad Input Voltage 100 to 2400 AC
Voitaga Range (Nota 1] BE to 254V AC /125 to 375V DC
Fragquency 47 to 63 Hz
Input Cumant 1.34 max
Inrush Current at 116V AC 304 max.
mput | 1 - gE°C
Leakage Currant 1.5mA max.
Efficiancy (Typ) E —
{230V AC at input/rated 12V 8%
output] L'} %
Rated Voltage,/Cumant 4\ 238
Adjustable Violtaga Range +10%
) 23 ms typ. {100V AL)
Dutput Holding Time &0 ms minimum (Z30V AC)
Start Time 1000 ms max. {230V AC input, ratad output)
. 30 ms max.
fisa Tima {230V AC input, rated output]
Input Fluctuation 0.5% max.
Dutput [wervoltage Fluctuation 5V £2% max 12V 24V +1% max.
Temperature Fluctuation 0.04% / °C max. [-10 to +45°C)
5 —20to-10°C -
] =
3 &
Z o8
22 0w0C 24V 300mV max.
=3
B
= | PS3X-B. C: Oto +50°C
PSIX-D, 0, E:0 to+45°C 24V 150 ma.
E“ (Owarmurment Protaction 105% min. (auto resat) [Note 2)
=
;Ef% Overvoitage Protection Intermittent operaticn or output off at 115% min. (Note 3)
=
[
EE Dperation Indicator oreen LED
ég Betwean input and output tarminals 3000V AC. 1 minute
Eg Betwean input and ground terminals 2000V AL, 1 minute
o Betwesan output and grownd tarminals 500V DC, 1 minute
. . 100ME minimum, 500V DC magges
R {batwaen input and output terminals, batwaan input and ground terminals)
. =100 +70°C
Oparating Tamperature [0 freazing, see output darating)
Dparating Humidity 20 i 85% RH [no condensation)
Storaga Temperatura —40 o +B5°C {no freezing]
Storaga Humidity 10 to 95% RH (no condensation)
Vibration Resistanca 10 to 55 Hz, 20m/s’ constant, 2 hours aach in 3 axas
Shock Resistance 200m/s”, 1 shock each in 3 axes
EME EMI EMRS0ZZ Class B
EM3 ENGBDZ4
Safety Standards IEC/ENG0950-1, ULB09S0-1, CSA CZ2.2 No. 60950-1
Dimansions [H = W = O] (mm} 8ZH = 35W = 590
Waight {zpprax.| 240g
Terminal Screw M15

MNote 1: Sea “Dutput Currant vs. Input Violtapa™ characteristics naxt page. Not subject to safaty standards. When using DC input, connact a fusa to the input taminal for DC input protection.
Note 2 Ovarload for 30 saconds or longer may damaga the intarnal alamants.
Nota 3: One minute after the output has bean tumed off, turm on tha AC input again.
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Operating Temperature vs. Dutput Current {Derating Curves)
Conditions: Matural air cooling (operating temperature is the temperature around the power supply)

PSIX-D Dimensions (mm)

100 - F
aa / =
an : g
H T erminal
gl Cover & ﬁ;
= 60~ .E .
§ o L -
S0k -~
a0
§20 B Mo| Deph 2510 e 2
© 19 - AL mmam A =
i I 1 1 1 1 i 1 1
-10 a 13 20 aa &0 50 Lo m
Operating Tamparatuna (*C) 18.0 740
o] [=] (] :" o
| = 7] @
= EE —
PEIX-DNZ, -024 2-M3 (Deph 25
PEIX-005, -012, -024 1 4,10 FrfTh AT,
Output Current vs. Input Voltage (TA = 25°C) Overcurrent Protection Characteristics
PE3X-0
1 = 10
- / -
z @[ i i g
E ) S ey E
§or E § P10
€ ml i :
S wt | g H
Baf | i 5- E
3 =f | i
[0
a i ] 8 1 1
&8 100 2 o 10 1om
Input Voltage (VAC) Output Currert (%)

Operating Temperature by Safety Standards

UL/ENEOS50-1 Up
Power Supplias

Mounting A, B T
PEIN-D24 45°C

Mounting A Mounting B
{standard)
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A.7 Power-On Delay Relay Specifications

[GE1A-C10HA110]

UL, c-LL Listed
c IS Fila No. Fe5006

TUY Rheinland 48
Specifications
24V AC/DC
Rated Operating Violtage | 100 to 120V AC
Z20to 240V AC 2
AC: 8510 110%
Voltage Tolerance 0C- 90 10 110%
i 240V AC/SA
Contact Rating 24V DC/5A
Contact Form DPOT or SPOT+ instantaneous SPOT
Repeat Error 41 2% +10msec maximum .
Violtage Error +0.5% +10msec maximum — " o
Temperature Error +3% maximum | —1 |__
Setting Errar +10% maximum =
Reset Time 0.1 sec maximum
Insulation Resistance 100ME minimum (500 DC megger)
. ; Between power and output terminals: 1,500 AC, 1 minute
Dielectric Strength Between contact circuits: 750V AC, 1 minute E
L . Damape limits: Amplitude 0.75mm, 10 to 55 Hz
B Operating extremes: Amplitude 0.5mm, 10 to 55 Hz
Shock Resistance Damage limits: 500m;s® {Approx. 50G) — —
24V AL type: 1.6 VA UU Ju =i
i $u
24V DC type: 1.0W - ¥
GE1A-B = '
110V AC type: 3.8 VA
Power 220V AC WDB: TTVA 44 8
Consumption 24V AC type: 2.0 VA .
24V DC type: D.8W ‘
GE1A-C tw
110V AC type: 3.5 VA T
(][ =)
720V AC type: 8.0 VA I{.f :’& ‘h; @
Electrical Life 100,000 operations minimum (at full rated load] | @Fai0 | 3
Mechanical Life 10,000,000 operations minimum \u_ e
Operating Temperature | —10 1o +55°C (without freezing) I

Operating Humidity 35 10 85% RH [without freezing) !
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kem Terminal Bumber | Operation
Set Time ‘ - -
Power 2-71Bp
Dehyed ‘5-81}303 .(N[:l |
Contact 6-5150 (NG
PO ER
Indicator
ouT

8-Pin Screw Terminal (SR2P-06)

1 255 when .
a8 | i ) Terminal
- {:“ Usingvgl DlN Ra” (BAA) Arrangement
T PR M35 Screw 2-54.2 Mounting Hale :
| < (M4 screw hole

1 6750\ U | i
@ Wﬂg 070 " = T:E— 4 = $

| e | .U } 0]

\ 49max. _, , | _ 5Smin,

0 B Mounting 18 il ‘ g3.6min.
¥ il 22 7.9max.
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A.8 Ordering Specifications

Enter a number in each box which corresponds to the specifications desired when ordering the MCT4 with PCM and/or HLM modules.

MCT4 - -

Software Type ----
01: MCT4 (SD-4M4)
XX: Special Order Code

Power Input
4 90-250VAC 50/60Hz
5 11-26VAC/DC

Module Type Slot 1
0: None
Pxxxx: Process Control Module (PCM Matrix)

Module Type Slot 2
0: None

Pxxxx: Process Control Module (PCM Matrix)
Hxxx:  High Limit Module (HLM Matrix)

Module Type Slot 3
0: None
Pxxxx: Process Control Module (PCM Matrix)

Hxxx:  High Limit Module (HLM Matrix)
Documentation

0: None

C: CD

u: USB Memory Stick

Special Order Code
00: None
XX: Special Order Code

Part number examples:

MCT4-014-P1111-P1111-H111-000

MCT4 with 2 process control modules
and a high limit module. Standard
software. 90-250VAC 50/60HZ. Each
process control module (slot #1 and #2)
is equipped with 4 relay outputs. Slot 3
has a high-limit module installed
equipped with 2 relay outputs. No special
order code.

MCT4-AB5-P3311-H111-0-000

MCT4 with 1 process control module and
a high limit module. Special software
code “AB”. 11-26VAC/VDC. PCM#1
module equipped with 4-20mA in outputs
1 and 2 and relays in outputs 3 and 4. Slot
2 has a high limit module installed with 2
relay outputs. Slot 3 is empty and not
used. No special order code.
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MCT4-014-P1111-0-0-0AN

MCT4 with 1 process control module.
Standard software. 90-250VAC 50/60
HZ. Process control module (slot #1) is
equipped with 4 relay outputs. Slot 2 and
3 are empty and not used. “AN” special
order code.
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PCM MATRIX

Enter a number in each box which corresponds to the hardware required when ordering the Process Control Module (PCM).

P PCM Modules can be
Installed in slots 1, 2 or 3

OUTPUT1 ----------------- 4
0: None

1: Relay 2A/240VAC (Form A)

2: Pulsed voltage to drive SSR, 5V/30mA

3: 0-20mA/4-20mA isolated output (OM99-3)

4: 0-10V isolated output (OM99-5)

C: Pulse voltage to drive SSR, 14V/40mA (OM99-7)

OUTPUT 2 ----------— e - !
0: None

1: Relay 2A/240VAC (Form A)

2: Pulsed voltage to drive SSR, 5V/30mA

3: 0-20mA/4-20mA isolated output (OM99-3)

4: 0-10V isolated output (OM99-5)

7: Transmitter power supply 20VDC/25mA (DC99-1)

8: Transmitter power supply 12VDC/40mA (DC99-2)

A: Transmitter power supply 5VDC/80mA (DC99-3)

C: Pulse voltage to drive SSR, 14V/40mA (OM99-7)

OUTPUT3 --------------——————- o - '
0: None

1: Relay 2A/240VAC (Form A)

2: Pulsed voltage to drive SSR, 5V/30mA

7: Transmitter power supply 20VDC/25mA (DC99-1)

8: Transmitter power supply 12VDC/40mA (DC99-2)

A: Transmitter power supply 5VDC/80mA (DC99-3)

C: Pulse voltage to drive SSR, 14V/40mA (OM99-7)

OUTPUT 4 ----------- - e e e e e — - - 4
0: None

1: Relay 2A/240VAC (Form A)

2: Pulsed voltage to drive SSR, 5V/30mA

3: Retransmit 0-20mA/4-20mA (OM99-3)

4: Retransmit 0-10VDC (OM99-5)

7: Transmitter power supply 20VDC/25mA (DC99-1)

8: Transmitter power supply 12VDC/40mA (DC99-2)

A: Transmitter power supply 5VDC/80mA (DC99-3)

C: Pulse voltage to drive SSR, 14V/40mA (OM99-7)

PCM Modules support Universal Analog Signal Inputs T/C-RTD, mA and VDC.
Hardware configuration is via board DIP switch.
Default hardware configuration is T/C-RTD
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HLM MATRIX

Enter a number in each box which corresponds to the hardware required when ordering the High Limit Module (HLM).

Signal Input* --------------- -

1: Thermocouple: J,K, T, E, B,R, S,N, L, C, P,
PT100 DIN, PT100 JIS, 0-60mV

2: Voltage 0-1VDC

3: Voltage 0-10VDC

4: Current 0-20mA (4-20mA)

5: Voltage 0-5VDC (1-5VDC)

OUTPUT 1 -----——mmmmmmmomme o

0: None

1: Relay 2A/240VAC (Form C)

2: Pulsed voltage to drive SSR, 5V/30mA

C: Pulse voltage to drive SSR, 14V/40mA (OM99-7)

OUTPUT 2 - ----— - mm oo mm e

0: None

1: Relay 2A/240VAC (Form C)

2: Pulsed voltage to drive SSR, 5V/30mA

7: Transmitter power supply 20VDC/25mA (DC99-1)
8: Transmitter power supply 12VDC/40mA (DC99-2)
A: Transmitter power supply 5VDC/80mA (DC99-3)
C: Pulse voltage to drive SSR, 14V/40mA (OM99-7)

HLM Modules can be installed in:
- Slot 2 for 1 loop system
- Slot 3 for 2 loop system

HLM signal input order codes #1, #3 and #4 are hardware configurable via DIP switch. Recalibration is required
when switching between signal input types. HLM modules ordered with signal input order code #2 or #5 cannot

be reconfigured.

* HLM configured with Signal Inputs 0-60mV, 0-1VDC, 0-5V/1-5DC, 0-10VDC or 0-20/4-20mA are NOT FM approved.
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Control System Options (ordered separately as needed)

Power Supply (input 100-240VAC / Output 24VDC)
DIN Rail Mount:  PS5R-VD24 60W power supply (2.5A)
Open Frame: PS3X-D24AFG 50W power supply (2.2A)

Note: Either of the above will power the MCT4 (24VDC power option)

System Reset Timer
GE1A-C10HA110/SR2P-06 Reset Timer and socket (DIN RAIL)

Note: Timer is recommended for proper restart on 24VDC powered units due to power fluctuations in power
supply outputs that can occur during momentary power interruptions (<500ms).

USB Memory Stick
UDF115-8GB 8GB High Capacity USB Memory Stick (3VDC)

Replacement SD Memory Card
SD-4M4 8GB High Capacity SD Memory Card (preloaded with MCT4 application software)

Printed Operators Manual (available online at www.futuredesigncontrols.com/MCT4)
Part Number (MCT4 4.3 User Manual.pdf)
MCT4 4.3 User Manual

USB Cables & Accessories
WPUS-BAX-05M USB panel mount adapter
WPCVR-USB USB waterproof IP67 cover (for above)

Replacement Terminal Blocks

Power Input Part #: 10343-1203A-01-10
COM2 Part #: 10343-1202B-10-00
PCM Part #: 10343-1216B-03-00
HLM Part #: 10343-1216B-10-00

Retaining Screws (used to secure PCM/HLM in MCT4 base unit)
Part #: 10483-00300400701, M3 x 4 screw (package of 4)
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A.9 Support and Warranty Information

SOFTWARE VERSIONS FOR FDC- MCT4 Control System

The software version levels for the MCT4 Control system can be viewed in the offline system setup, from the
System menu; select “About”. Both the HMI (Human Machine Interface — color touch screen) and loop/limit
control firmware and software versions will be displayed.

FUTURE DESIGN CONTROLS
BRIDGEVIEW, IL
888-751-5444

MCT4

Copyright Future Design Controls 2004

CE Met ¥ersion 6.0 CE Image: ¥er. 1.27_FDC
HMI Yersion 0.3.0 CE BSP: Yer. 1.30_FDC
Loop 1: PCM ¥.14 / Loop 2: PCM ¥.14 / Limit: HLM ¥.13

When obtaining replacement parts or to get assistance for setup and/or troubleshooting purposes, it is important
to have this information available to insure that your request is processed properly and in a timely manner. It
is recommended that this information be written down and kept in a readily accessible location along with this
manual, so that it is available when required.

CE Net Version: CE Image Version:
HMI Version: CE BSP Version:
Loop 1 Version: Loop2 /Limit Version: Loop3 /Limit Version:

The CE Net version of the HMI, and firmware versions of the loop and limit controls of the
A MCT4 control system are proprietary and only available directly from Future Design Controls.

Using similar or like components obtained from a source other than Future Design Controls
will cause unexpected operation and/or malfunction of the MCT4 control system. Any
attempts to do so will be at the user’s own risk and void any and all claims or warranties with
Future Design Controls.

In addition, installing Future Design MCT4 software on hardware not obtained directly from
Future Design is a violation of the software license agreement. See the Future Design
Software License agreement on the following page. By installing and/or using the MCT4
Control System, you are accepting the terms of the software license.
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FUTURE DESIGN SOFTWARE LICENSE - For FDC MCT4 Controller

Future Design Controls Windows CE based MCT4 software (listed as “SOFTWARE” in this document) is
protected by copyright laws and international copyright treaties, as well as other intellectual property laws and
treaties. The SOFTWARE is licensed at no charge to the end user when all components, including but not
limited to the MCT4 base unit, PCM and HLM modules are purchased from Future Design Controls. All
ownership and rights remain with Future Design Controls.

I. LICENSE GRANT. This LICENSE grants you the following rights:

A. You may use Future Design’s SOFTWARE with Future Design Controls products or products marketed by Future Design
Controls only. Products are considered Future Design Controls products (and products marketed by Future Design
Controls) when the sale or shipment originates from our main headquarters in Bridgeview, IL or one of our authorized office
locations. Products purchased from Future Design Controls distributors or OEM's with brand labels other than Future
Design controls are not considered Future Design Controls products and cannot be used with Future Designs SOFTWARE.
Using Future Design's SOFTWARE with any other manufacturer (or distributor) of hardware is a violation of this license and
applicable copyright laws. The SOFTWARE is considered in "use" when it is installed into permanent or temporary memory
(e.g. MCT4, or other storage device)

B. Solely with respect to electronic documents included with the SOFTWARE, you may make a copy (either in hardcopy or
electronic form), provided that the software is not resold without the knowledge and acceptance of terms by Future Design
Controls.

II. TITLE; COPYRIGHT.

All title and copyrights in and to the SOFTWARE (including but not limited to any images, photographs, animation, video,
audio, music, text and "applets" incorporated into the SOFTWARE), the accompanying printed materials, and any copies of
the SOFTWARE are owned by Future Design Controls or its suppliers. The SOFTWARE is protected by copyright laws
and international treaty provisions. Therefore, you must treat the SOFTWARE like any other copyrighted material, except
that you may either (A) make one copy of the SOFTWARE solely for backup or archival purposes or (B) install the
SOFTWARE on each system purchased from Future Design Controls (MCT4) provided you keep the original solely for
backup or archival purposes. You may not copy the printed materials accompanying the SOFTWARE.

[ll. ADDITIONAL RIGHTS AND LIMITATIONS.

A. Reverse Engineering, De-compilation, and Disassembly: You may not reverse engineer, decompile, disassemble or
modify the SOFTWARE (MCT4 application software).

B. No Separation of Components. The SOFTWARE is licensed as a single product and the software programs comprising
the SOFTWARE may not be separated for use on any hardware not supplied by Future Design Controls.

C. Rental. You may not rent or lease the SOFTWARE.
D. Software Transfer. You may NOT transfer any of your rights under this LICENSE.

E. Termination. Without prejudice to any other rights, Future Design Controls may terminate this LICENSE if you falil to
comply with the terms and conditions of this LICENSE. In such event, you must destroy all copies of the SOFTWARE and
agree not to modify/distribute the software or download to any hardware not purchased from Future Design Controls.

F. The selection, application and use of Future Design products and/or software is the sole responsibility of the purchaser
or end user. No claims will be allowed for any damages or losses, whether direct, indirect, incidental, special or
consequential. In addition, Future Design reserves the right to make changes without notification to purchaser or user to
materials or processing that do not affect compliance with any applicable specification. Future Design Controls makes no
warranties when using Future Design Controls SOFTWARE system.
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Software Usage Note:

The selection, application and use of Future Design Controls products and/or software is the sole
responsibility of the purchaser or end user. No claims will be allowed for any damages or losses,
whether direct, indirect, incidental, special or consequential.

In addition, Future Design Controls reserves the right to make changes without notification to
purchaser or user to materials or processing that do not affect compliance with any applicable
specification. Future Design Controls makes no warranties when using the MCT4 system.

Warranty:

Future Design Controls products described in this book are warranted to be free from functional defects in
material and workmanship at the time the products shipped from Future Design Controls facilities and to
conform at that time to the specifications set forth in the relevant Future Design Controls manual, sheet or
sheets for a period of one year after delivery to the first purchaser.

Future Design Controls products are warranted to be free from functional defects in materials and workmanship
at the time the products shipped from Future Design Controls facilities and to conform at that time to the
specifications set forth in the relevant Future Design Controls manual, sheet or sheets for a period of one year
after delivery to the first purchaser for use.

There are no expressed or implied Warranties extending beyond the Warranties herein and above set forth.
Limitations: Future Design Controls provides no warranty or representations of any sort regarding the fitness of
use or application of its products by the purchaser. Users are responsible for the selection, suitability of the
products for their application or use of Future Design Controls products.

Future Design Controls shall not be liable for any damages or losses, whether direct, indirect, incidental, special,
consequential or any other damages, costs or expenses excepting only the cost or expense of repair or
replacement of Future Design Control products as described below.

Future Design Controls sole responsibility under the warranty, at Future Design Controls option, is limited to
replacement or repair, free of charge, or refund of purchase price within the warranty period specified. This
warranty does not apply to damage resulting from transportation, alteration, misuse or abuse.

Future Design Controls reserves the right to make changes without notification to purchaser to materials or
processing that do not affect compliance with any applicable specifications.

Return Material Authorization:

Contact Future Design Controls for Return Material Authorization Number prior to returning any product to our
facility:

‘ C O N T R O L S
7524 West 98th Place — Bridgeview, IL 60455 — Phone 888.751.5444 — Fax 888.307.8014

http://www.futuredesigncontrols.com
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