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Warning Symbol
This document contains notices that you should observensure your safety, as well as to protect
the product and connected equipment. These notices are highlighted in the manual by a warning
triangle and are marked as follows.
The danger symbol indicates that death or severe personal injury may resulpérpro
precautions are not taken. Do not proceed beyond a Warning symbol until the indic
conditions are fully understood and met.

Preface

Original equipment manufacturer reserves the right to change information available in this
document withoutnotice. The manufacturer is not liable for any damages incurred to
equipment/personal during installation or use of equipment as explained in this document. User
must acquire sufficient knowledge & skills before using equipment in the application and &illo
the local standards & regulations to meet safety requirements.

Copyright

The documentation and the software included with this product are copyrighted 2016 by Brainchild
Electronic Co. Ltd. All rights are reserved. Brainchild Electronic Co.,dexie® the right to make
improvements in the products described in this manual at any time without notice.

No part of this manual may be reproduced/copied/translated or transmitted in any form or by any
means without the prior written permission of Brahitd Electronic Co., Ltd. The information we
supply is believed to be accurate and reliable as of this printing. However, we assume no
responsibility for its use.

Safety Information in this Manual
Notes, cautions and warnings appear throughout this banliraw your attention to important
operational and safety information.

7 ! NOTE YINJ & | &aK2NI YSaalr3asS (2 fSNILI &2dz G2
T | CAUTIOB | LJJSF NBR SAGK AYTF2NXIO0A2Yy GKFG A& AYL]
insuring performance.

7 ! WHWRNING | LILIJSIF NB GAGK AYTF2NNIOGA2Y GKFEO A& AYL
equipment from damage. Pay very close attention to all warnings that apply to your
application.

This symbol (an exclamation point in a triangle) precedes a general CAQTION
A WARNING statement.
A This symbol (a lightning bolt in a lightning bolt in a triangle) precedes an electric
hazard CAUTION or WARNING safety statement.
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Technical Assistance

If you encounter a problem with your MCT controller, review allafr configuration information

to verify that your selections are consistent with your application: inputs; oistpalarms; limits;

etc. If the problem persists after checking the above, you can get technical assistance by email your
request to service@lainchild.com.tw

Please have the following information available:

17 /2YLX SGS az2RSt 1 Q& FYRk2NJ {SNAIf |1 Qa F2NJ/ 2
17 /2YLIX SGS {2F0s6I NS 2SNEAZ2Y | Q&
T All Configuration Information

1  All User Manuals

Software Usage Note:

¢tKS aStSOGA2YY LK AOIGAZ2Y YR dzaS 2F . NI AyOK.
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, Brainchildeserves the right to make changes without notification to purchaser or user
to materials or processing that do not affect compliance with any applicable specification.
Brainchildmakes no warranties when using the MCT system.

Warranty:

Brainchild products described in this book are warranted to be free from functional defects in
material and workmanship at the time the products shipped from Brainchild facilities and to
conform at that time to the specifications set forth in the relav&rainchild manual, sheet or
sheets for a period of one year after delivery to the first purchaser.

NI AYyOKAf RQa LINBPRdzOGA IINB 6FNNIYGSR G2 0SS FNB
workmanship at the time the products shipped from Brainchildlitées and to conform at that
time to the specifications set forth in the relevant Brainchild 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 beyontMaeanties herein and above

set forth. Limitations: Brainchild 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 th@roducts for their application or use of Brainchild products.

Brainchild shall not be liable for any damages or losses, whether direct, indirect, incidental, special,

and consequential or any other damages, costs or expenses excepting only the costresap
repair or replacement of Brainchild products as described below.
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Brainchild sole responsibility under the warranty, at Brainchild option, is limited to replacement or
repair, free of charge, or refund of purchase price within the warranty pempedi§ed. This
warranty does not apply to damage resulting from transportation, alteration, misuse or abuse.

Brainchild reserves the right to make changes without notification to purchaser to materials or
processing that do not affect compliance with applicable specifications.

Return Material Authorization:
Contact Brainchild for Return Material Authorization Number prior to returning any product to our
facility:

Contact Information

Head Office & Factory

Brainchild Electronic Co. Ltd.

209Chongyang Road, Nangang Dist., Taipei 11573, Taiwan
Tel: +8862-2786:1299

Fax: +88&-27861395

Website:www.brainchildtw.com

Email: sales@brainchild.com.tvgervice@brainchild.com.tw

The MCTUser Manual is copyrighted by Brainchild Electronic Co. Ltd., © 2019, all rights reserved.

Revision History

Version Description Date

UMMCT401EN v 4 x |nitial Release Dec29, 2023

UMMCTO1C EN Vv1.0.01 | x namd illustration Mar-12, 2024
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1 Introduction
1.1 What is the MCT?

The MCT system combines all of the features of a loop controllerlingthcontrol,

video/chart recorder and data logging system into a single/intuitive display device. Email
(supporting SSL/TLS), SMS (text messaging), FTP, FileWeb, DataWeb (fiteph@tostas for
automated data backup and web database interface) and remote viewing/control (via Web
server/VNC server) are standard with the MCT and can be accessed via LAN/WAN using a PC,
tablet or smart phone device.

Thea/ ¢ LINE GARSA K anOMNoES yYO2AY2INS NIR2IdEDS s AGK adl yR
interface features for multloop OEM control applications. All loop configuration and runtime

dzZa SNJ | 00Saa IINB O2yFA3IdzZNI 6fS G GKS RS@OAOS
ability to configureruntime features (screen availability, menus, language, etc...) to easily
customize the system for their requirements. These configurations can be imported/exported

to any other MCT device for setup (from scratch) within minutes.

Individual, high perforrance 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 each (nine total) and full auto tune functionality with high resolution
universalprocess inputs.

The MCT also provides the ability to connect a remote, smart IO module that provides up to an
additional eight inputs for process monitoring. The inputs can be configured as any
combination of thermocouple, voltage and current, alwdfich can be viewed from the MCT
display as well as logged to the MCT data file.
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1.2 Features

Each of the MCT loop control boards provide a single digital input that can be programmed as
an automatic program control input, input alarm or input status (vidoap 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 switckecalled events or be programmed to act as system
alarm outputs. When single or dual loop control is used, the HLMImghcontrol board can

be installed, providing a single interface for all loop control and limit functions from one
display.

The MCT an 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 aiM(@ie
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 chartdoy time frame within the data
FAESQa G20t GAYS NIy3aSo

The built in Ethernet functionality includes a Web Server to provides access to all MCT data
(view only), a VNC interface for remote control and monitoring and an NTS clock, all available

via a localIntranet connection (wired or wireless), or the World Wide Web using standard
d2FG6FNB tA1S aAONR&A2FGQa LYGSNYySaG 9ELIX 2 NBN

The MCT provides a rich set of tools for control interaction and process monitoring. The

interface provides various loop, chartaem, automated program status as well as historical
RFGFZ FEFNY €23 YR FdzZRAG GNFXYAf OASgad ¢KS
LINE GARAY3 |y Slhaeée G2 dzasS a{YINI 5SOA0S¢ Ayl

The MCTcaa Gt 2NBE 20SNJ I &SFNDa ¢g2NIK 2F RFEGF 2y A
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 incliRled F
backup utility.

The MCT protects system access with adewuel 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 teeet regulatory requirements.
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Accessibility

x ¢2dzOK &aONBSYys da{YI NI 5SJA-tobrd EDidisBapd Ay 0 SNF |
x  Built in configuration software; no external software or PC required

x  Email, SMS, FTP, FileWeb, DataWeb, VNC and Web functioreldgrst

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

x  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 & intuibuei
access from anywhere in the system to Navigation, Help and configured Home view.
| 2YS ONAy3Ia GKS dzaSNI o6l O] G2 GKS aeaidsSy al 2
the following standard views:
x  Loop view: includes PV & SP digital display, PV minfaiBx% Output, AutManual,
event, profile access and more.
x  Overview: all loops, profile and event status
x  Chart view: (trend up to the last 24 hours from system RAM) supporting 4 trends with up
to 6 values per trend
x  Alarm view or Alarm File
Help offerscontent 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

x  Supports up to 30 users over four uggoups with access to 40+ functions restricted by
user group.

x  Supports password aging and verification.

x  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
x  Up to three loops
x  Start: via touch screen or Event input
x  Profile Name: 1&haracter naming convention
x  Global Profile Configuration:
e Start from PV or static SP
& Guaranteed Soak & Ramp band
& Power Fail / Recovery: Continue from last SP v&l\feor static mode.
x  Profile Segments: (maximum of 64)
x  Guaranteed Soak & Ramp per step
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Events: up to 9 events per step (3 events per loop)

Jump-To Step: configurable per step

Profile End Alarm

Configurable Profile End Logic:

& Current (Static) Control SP: getint and eventtatus prior to profile start is loaded
at end of profile

e Final SP of profile with all events off

e Last step of profile SP and events are hheen profile stops

Alarms

X

Up to 19 alarms including 10 soft configurable to PCM & HLM, u@lar® outputs per

PCM and HLM up to 2 alarm outputs.

Loop* Alarm Types: Process High & Low, Deviation High & Low, Deviation Band and Event

Input.

* PCM configured as Monitor Input (no PID control) configurable only with process and

event input alarms.

Alarm Mode:

& Normal or Hold (on startip Hold mode will not activate if in alarm condition and
arm once out of alarm condition).

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

e Alarm outputs configurable as latching or nlatching.

Data Acquisition

X

X

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 edemand, on system boot or profile rangmak start/end.

Data Lognterval: 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 ugerenter specific information such as a batch and/or lot
information that is associated with the data file.

Operator Comments/Events: Unlimited operator comments/events linked to each file
File Type: Data Log files are saved in .csv format.

Digital Signaires: Automatic system as well as user entered signatures.

Historical Data Viewer: View data log fi les on the display. Chart issaated on an X & Y
axis for time and units.

Pagel5



B’ﬂiﬂ‘hi’d MCT MultiLoopController User Manual

x  Meets the requirements for:
& CFR21Partll
& AMS2750E

Event Inputs
x  PCM / HLMeach have 1 event input configurable for one of the following functions.
& PCM: Profile Run/Abort, Hold/Resume, Run/Hold, Failure Transfer (Outputs), Alarm
Input (indication only) and Loop Status Input
& HLM: Remote Reset

Math/Logic
x  Up to 20 configurablenath/logic equations.

e Math equations allow calculations to be performed on any of the process values.
Results are displayed on the Overview screen and can be selected for
logging/trending.

e Logic equations can be assigned to event outputs allowing the otmpurn on/off
based on user defined conditions.
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2 Installation

All MCT components are pteaded with all operating software and firmware before leaving the
factory so it is ready to install when you receive it. Before begininistgllation, completely read
through this section as well as the following sect{8nPower and Wiringp gain an
understanding of the entire installation process. Consider the installation carefully. Plan the
power, signal and control wiring before talling the MCT. Also consider the cabinet space,
hardware dimensions, environmental conditions and use good wiring practices to minimize
problems that may occur due to electrical interference.

WARNING:

e To avoid potential electric shock and otleizards, all mounting andiring for the
MCT must conform to the National Electric Code (lMB€bther locally applicable
codes.

e Special expertise is required to install, wire, configure and operatel@ie
controller. Personnel without such expertiselddaot install wire or operate the
MCT.

CAUTION

e Prevent metal fragments and pieces of wire from dropping insidédhsing of the
MCT. If necessary, place a cover over the unit dumstgllation and wiring. Ingress
of such fragments and chips megusea fire hazard, damage or malfunction of th
device.

& When handling the MCT PCM and HLM series control boardstapses ESD
(electro static discharge) handling procedures to predamiage to board
components.

e Locate the MCT and away from AC powerfonaviring and sourcesf direct heat
output such as transformers, heaters or large capaesystors.

2.1 Enclosure Guidelines
The MCT must be installed correctly for reliable operation. The MCT controller is designed for
installation within a suitablenclosure. Do not install the MCT 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 e the MCT.

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 emissionafraffecting MCT operation.
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2.1.1Locating the MCT

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 tveeen 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
YAYAYdzY aSLINFGAZ2Y 2F né 0SS YFIAYGlFIAYSR F2N
accommodate atlea i dé OoHoOoNYYV O6SKAYR (GKS FTNRYyG 27

Proper clearance must also be maintained above, below and on both sides of the MCT to
Ffft2¢ F2NIKSIHG RAZAALI GAZ2Y FyR (2 FIFOALAGLE

2.2 Environmental Considerations

Donot subject the MCT to operating temperatures below 0°C (32%F) or above 50°C (122F).
Minimum and maximum relative humidity levels are limited between 10% and 90% (non
condensing). The MCT touch is to be used indoors ®hby.unit should not benstalled

where fast temperature variations may occur as this can cause condensation of water vapor
on the device.

The MCT should not be exposed to excessive dust, dirt, salt, direct sunlight or shock and
vibration. Do not operate the MCT controller in area where chemicals or flammable

gases are present. Permitted storage temperature extremes for the MCT control system are
limited to-10°C (14%F) an®0°C (140F).
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2.3 Mounting Dimensions

The MCTs supplied with four mounting clips. All four clipsist 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 ovghten 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. 4.837 in.
.
{10.8 mm) (122.85 mm)

4.803 in. 4,407 in.

- e —
(122 mm) (111.95 mm)
oan L N Y o — -}
oD OO CoCOO ]
o oDoOoOoooo
3.937 in. I:I @ |:| oo
(100 mm)
o= OO0
oo oooooo
oo oo ooOo J
oo OO CoCOO
3.62 to 3.65 in. . -— Mounting Clip
92 to 93 mm) T ’
B
o 12 N e — O — O — - |
Panel Cutout = Y e Yo Yo Y e Yo I

(= o J e e s e s

3.62 to 3.65 in. 4.449 in. D oo o

Panel

1
l\H\\\\H\\\I\ IR

) 02 to 93 mm) {113 mm)
Thickness oD ooO
0.375 in. maximum oCcOoOOoOo O
9.5 mm)
[ N o } oCcOoOoOOoOoOo O J
oo ocooocoo
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2.3.1MCT Process Loop/Limit Controls

One PCM control board is required for each process control looph EGM must be

installed in sequential order beginning with slot 1 up through slot 3. Only one HLM limit
board can be installed in the MCT. The HLM must be installed after all of the PCM cards in
the next open slot. For a single loop MCT, a PCM wiilidtalled in slot 1 and the HLM in

slot 2. For a dual loop MCT, PCM cards will be installsibts 1 and 2 while the HLM will

be installed in slot 3.

SD slot

I ®
i -
He Power Supply
m USB port [j] LAN, Ethernet (R145)
° (-]
Future expansion port 30 DB9, Male R5232/485
(DO NOT connect) o Communications port
-]

Slot 1 Slot 2 Slot 3
(PCM only) [PCH/HLM] [PCM/HLM]
] & =
= MCT4 Bus Terminal Connection
— {right side up)
Removable =
Wiring —_——
Terminal B
PCM/HLM Board
DO NOT remove or install PCM/HLM cards while
D @ the MCT4 is under power or damage to the MCT4
or PCM/HLM board may result.

The MCT will not operate properly without the SD card installed into the SD card slot on the
o0l 2F GUKS dzyAd o ¢KS {5 OFNR Aaz22iNSf 2 RS
2LISNY A2y O ¢tKS at2d 2y GKS o6FO1 2F GKS Ay
one direction. The card is pirestalled for your convenience. If tbard 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.
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2.4 Smart IO Monitor Module

The Smart series SEAIU(H) remote I/O module provides the option of addingli
monitor input points to the MCT. Each input is individually configurable for an array of
different thermocouple, voltage and current types. The staiwhe module provides a
wide input power range of 280VDC and an operating temperature range2&to 70°C ¢
13 to 158%F). Humidity limitations range from 5 to 95% foomdensing.

Unit:mm
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2.5 Expansion IO Module

108.5

-—

13.15

et T

17 _15.65 21.05_ 9

9 2365

The expansion 1/0O module provides the option of adding an additional 16 digital inputs and
14 digital outputs to the MCT. The inputs and outputs can be utilized as alarms, events, or
for any number of uses within math/logic functions. The expansion IQuiemperates on
24VDC power and within an operating temperature range86fto 75°C {22 to 167F).

Humidity limitations range from 10 to 90% noondensing.

The inputs have a voltage range of28VDC (24VDC nominal). The outputs are transistor
(NPN) with an operating range of30VDC with maximum of 0.15A per output (10mA
minimum).

NOTE:

The MCT supports a maximum of 9 program events and 16 total system events. Any
combination of loop outputs and expansion module outputs can be configured as
program/manual only events up to the maximums noted. All outputs can be utilized as
math/logic only outputs.

44.9 £ 44.9
. 316 _ 133! = 128 o 133 _ 318 _

19.75

i

-

—

459

95.35
108.5

69

~11833
108.5

OUTPUT
[

I : 1
WH M I MW D4l 4241 M 45 GNDVIN

|
Lo =7 @!"’i 1

26.25

—

—
-

19.75

19

-
-

925 _| | 54,75 i 5475 1] ‘ 9.25

SIDE VIEW FRONT VIEW SIDE VIEW

44.9

(00 OO0 OO0 OO0 00 OO0 00 OO0
=S
= men e

~
=

128

BOTTOM VIEW Unit: mm
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3 Power and Wiring

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

WARNING:

CE

Turn off power before startingstallation, removal, wiringnaintenance and
inspection of the MCT controller. Failure to turnpiiver may cause electric shocl
create a fire hazard or cause damagethe MCT.

& Emergency stop and interlocking circilttlSTbe configured outsidef the MCT. If
such circuits are made through the MCT, failurthefMCT may cause
uncontrollable operation, damage to equipmentaccidents.

CAUTION

e This section presents recommended installation practiceperakdures. Since no
two applications aredentical, theseecommendations should be considered as
guidelines. The systedesigner should be aware that devices in control systems
could fail andhereby create an unsafe condition.

e Electrical interference in an operator interface can lead to equipstart up,

which could result in property damage and/or physical injarthe equipment
operator.

If the application requires an operator or attendant, you shouldware that this
potential safety hazard exists and take appropriptecautionsConsult NEMA ICS
3-304 for more information regardingafety for the installation of solid state
programmable control devices.

3.1 Power Requirements
The MCT can be ordered to operate from either2Z6VAC/VDC or 9P50VAC (4b63Hz)
supply. Power draws fdyoth power options is 36VA, 15W maximum. Do not power the MCT
controller and highly inductive loads or input circuitry to other equipment with the same
power source used for the MCT.

For 1126VAC/VDC models of the MCT, it is recommended that a time-dalaglay be
installed in the power supply wiring to the MCT. This will prevent rapidfbaycling of the
MCT during browsout or momentary power interruptions. Rapid power cycling to the MCT
can cause damage to the electronics and/or loss of data. THE5O0UAC model of the MCT
does not require this poweon delay relay. The internal power supply protects the circuitry
from rapid power cycles.
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3.1.1Installing the PowefOn Delay Relay

Due to the rate at which AC/DC power supplies reach their nominal suplihge 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 MCT. This allows the power supply output
voltage to reach its nominal value prior to connecting the NICITS output terminals.

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 ensure that the MCT is turned off/on at
the proper times and prevent malfunctiondahcan be caused by rising or falling voltage at
the power supply output during power interruption.

NOTE:
It is recommended that the time delay relay be set for a minimum period of 3 seconds.

AC Power Source

o e
Oiowen GE1A o ©

GE1A-C LN ®
Delayed DPDT
{$ b ey ! ACI/DC Power
! o

Supply

E

3r-
e
;I 2 - =W
3 & i
)

MCT
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3.2 Connecting to the MCT
Power connections should be madsing 14 AWG copper conductors rated for at least 90°C
OYFEAYdzY 6ANB &AT S I mu 1'2D0O® ¢2 YIS | Ozy:
of the wire, turn the connector screw counterclockwise until the gap is wide open, insert the
wirealltheg I @ Ay X FyR Gdz2NYy GKS aONBg Oft2016AaSsS dz
N-m).

NOTE:

Upon application of power, if the MCT does not come on within 2 seconds, remove power.
Check wiring to ensure proper connections and try to power up againteénal fuse will
LINE@SyYy G REFEYF3IS F2NJ 20SN) @2f GF3S O2yRAGAZ2YAT

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

Pin Description
Earth Ground
L2 1 & Earth
£ 2 Neutral
L1 —e S
fiiso 3 Line

Note: Orange color terminal supplied for AC

DC Power, 11-26 V AC/DC

Pin Description
Earth Ground
17 1 & Earth
L1+ —= 2 DC-
fuse 3 DC+

Note: Green color terminal supplied for DC
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3.2.1Process Control Module (PCM) Connections

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

PCM screw terminals are rated for up to 14 AWG wire and a maximum torque of 0-49 N

3.2.1.1Sensor Input
The PCM providesumniversal 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 = @& II
WoN  []:0FF =
—
—
i 2 —
TC, RTD, mV B O
0-1V, 0-5V, 1-5V. 0-10V 0l O
0-20 mA, 4-20 mA 0w g |
\zm“
O[El—

Thermocouple Input:Extension wire must be of the same alloy as 7
the thermocouple to limit errors in reading. >
RTD Input:A 2wire RTD can be used by placing a jumper betweer 4
terminals 15 and 16 on the PCM. However, for eveshrh of lead S
wire resistance, an error of up to 1.1°C (2°F) can be caused in rea =
Therefore, it is recommended that only axdre RTD be used. 8

Process Input:lt is recommended that shielded cable used for 10
process inputs whenever possible to minimike effects of external 11

electrical interference that can affect accuracy of the reading.

13

‘ . RTDO 1;

0-1V, 0-5V, 1-5V, 0-10V C@_ 0-20 mA, 4-20 mA r@ TC, mvV t{_ : 16
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3.2.1.2Event 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/3adlrce.

10
11

13
14
15
16

El

. S—

4

3.2.1.3Control Outpus

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 rate®40VAC (30VDC), maximum 2A resistive.

al EAYdzY mM! AYyRdzOGAGS t2FR 0248 I non oO6[ Kw
Minimum 100,000 operations at 20 times/minute (resistive load).

120V/240VAC
2 —{LOAD}— Mains Supply

10
11

e

13
14
15
16
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Pulsed Voltage Outputs
Source Voltage5V at 30mA, current limiting resistance 66 ohms
14Vat40mA, current limited at 70mA (recommended for driving 3 phase

SSR)
[+ 1 o+ e}—Lload}—o 129y a0y
ouT1 =i g
-1 2 13- g/—— o Mains Supply
SSR
+1 4
OUT2[ -5
+| 7
oura[ _[8
Internal Circuit
ouT4 [ ] 1(1) 5V
30mA/5V ! a3
Pulsed k3
13 Voltage 33
15] 9 02000 kemsssasad
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 iscapable of providing a linear output for process value (PV) or set point (SP)

retransmission.

—

-+_
+ 0-20mA, Maximum Load
Load
R [ _[2 ] 4-20mA = 500 ohms
+

+| 4 Minimum Load
ourz[__ 5 0-10v [Load| {0 K ohmis

[o ] BN

+110
ouu[_ 11

13
14
15
16
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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\&CEC/80mA, 12VDC/40mA or 20VDC/25mA

power supply.

+| 4
ours [ + [ 2
ouT3 [ #| T

+110
oum[_ 1

13
14
15
16

3.2.2High Limit Module (HLM) Connections

The MCT 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 weuidthlled in

slot 3. At least one PCM must be installed in the MCT for proper operation.

HLM screw terminals are rated for up to 14 AWG wire and a maximum torque of 0-19. N

3.2.2.1Sensor Input

The HLM provides input type selection via DIP switchsarfidvare 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.
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W:on [ ]:0FF —
 — |
—
1 2 —
TC,RTD, mV | RN
0-1V,0-5V,1-5v,0-10v* | ] | W
0-20 mA, 4-20 mA H B ~

*0-1V and G5V/1-5V input typesare
special order. HLM units ordered with
either input type cannot be programmed

for any other type.

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

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

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

=
0-1V, 0-5V, 1-5V, 0-10V @ 0-20 mA, 4-20 mA 1 ( lI' TC, mV ‘:
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3.2.2.2Event 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.

3.2.2.3Control Outputs

TheHLMprovides one limit output as well as an optiomabgrammable 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 inductivé 2 R 02& I nédén 6[kw [ TYaAaoLd

Y

&
Bl Efl:
O O (3] [} 12 O

OP1

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

Y

OP2

&

Pulsed Voltage Outputs
Source Voltage5V at 30mA, current limiting resistance 66 ohms
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14Vat 40mA, current limited at 70mA (recommended for driving 3 phase
SSR)

1
opt | +[ 2 e+ @—iLoad—o 120y 40y
3

\— _:9)_ %—o Mains Supply
SSR
( 5
OP2| +| 6
-1 7
8
9 Internal Circuit

11
30mA/5V
12 Pulsed K

I+

Voltage 33
14 6v——%AF————:
151 == 0 heesesegeseg
16

Transmitter Power Supply
Output 1 is forhigHow limit operation only.
Output 2 provides options for a 5VYDC/80mA, 12VDC/40mA or 20VDC/25mA power supply.

5

OP2| +| 6
[_7

8

9
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3.2.3Communication Connections

The MCT provides an RS232/485 serial interface, 10/100 b&tkernet port and USB port.
The serial port anéthernet port provide user communication options for remote
monitoring and control of the MCT. See section 11 Communications for more information
regarding their useThe USB port provides data file options for copy/backup of internal files
(see section 8 USB File Transfer) as well as simple import/export configuration utilities
(see section 10.7 Configuration).

¢KS a/¢ fa2 LINRPOARSAE | adal aiSNE w{nyp 0O2Y
connection as malfunction of the MCT may ocdthis is r custom OEM applications only.
Contact your OEM if you have questions regarding its use.

Master RS485 Connector
(Smart 10 Module)
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3.2.3.1RS232/485 User Serial Communications

The MCTs 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 MCT to a PC running software such as Envision software a cable must be
fashioned acording to the following diagrams.

RS232
= ——-L—\v__] L_'(-L—— =)
0 m 3 mi (]
Sl ] et
D-sub 9-pin Female Connector Pinouts D-sub 9-pin Female Connector Pinouts
Description Pin Pin Description
Shield Cover ﬂ Cover | Shield
RXD Receive Data 2 4—10 £ 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 Aoibdem cable to connect the MCT to a PC. Most computers do
not provide a standard serial port and a USB to serial converter must be used.
Incompatibilities may exist betwed¢he MCT and certain USB to serial adapters which may
cause the MCT to malfunction when connected using a standarthodiém cable.
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RS485

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

To next MCT4

L o

MCT4 #2

TD3 (pin 4)
TDA (pin 1)

= MCT4 #1
- D3 (pin 4)
(m TDA (pin 1)
FDC SNATDA
RS232to RS485
Network Adapter
RS22 | TDA

PC <:> ZQ 1bB  Shield

NOTE:

The connection requires a single twis{ealr cable that is daisghained from one MCT to

the nex. When using shielded twistgmhir 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 cansedjioop
currents to flow in that section of the cable which can cause communication errors.
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3.3 Connecting to the Smart 10 Monitor Module
Power connections should be made using minimum 18 AWG copper conductors (maximum
GANB aAl S I' mn !'2DO0OO® ¢2 YIS I O02yySOUAz2ys:
wire, turn the connector screw counterclockwise until the gap is wide open, itisewvire all
0KS gl & Ay>X FyR GdzNYy GKS aO0ONBg Of2016AaS dzy

O88

Power Supply
+10V 1o +48VDC \ =

The communication connection to the MCT requires a single twigéadcable. When using
shielded, twisteepair cable, be sure to ground only one end of the cable, preferatilye
module. 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 the cable which can cause
communication errors.

MCT RS485
Master Connection [] (,.} D+
™1 - U D+ Modbus Node
TX2 - | Address Sefting Rotary
159 | & Switch

[]@4 D-

In order for the MCT to be able to conunicate with the monitor module, the

communications address must also be properly set. To do this, remove the cover located on
the bottom of the module to access the rotary switches. Adjust both rotatory knobs to a value
of 1. Replace the cover aftene settings have been made.

IMPORTANT

See section 4.16 Smart IO Communication Utility to complete the monitor card installation
process. This utility must be run in order to set the proper communication parameters in the
monitor card prior to use.
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3.3.1SensoWiring
Each input of the Smart series monitor module can be configured for a variety of

thermocouples, voltage and current ranges. Thermocouple typesinclude J, K, T,E, R, S, B
and N. Voltage ranges include +100mV, +500mV, +1V, +5V, +10V, 0~100M\0~50
0~1V, 0~5V and 0~10V. Current ranges include +20mA, 4~20mA and 0~20mA.

NOTE:
When the input is to be used for a current input, the slide switch for the input must be set to
current mode. For thermocouple and voltage inputs, the slide switchbraisst for voltage

mode.
Channel 0 Mode
Switch
Voltage Mode Current Mode
\E \E Channel 7 Mode
Switch

Terminal Assignment

Voltage Input

00-

Current Input

00+
D
00-

04- mA
05+ ~_
05-
@
06- Thermocouple Input
07+ {
07- D
00+
Y
00 _'>
E TiC
g M

D OO D
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3.4 Connecting to the Expansion 10 Module
Power and 10 connections should be made using minimum 18 AWG copper conductors
OYFEAYdzY 6ANB &AT S T wmn !'2D0OO® ¢t2 YIF1S I 02
of the wire, turn the connector screw counterclockwise until the gap is wide dpsert the
GANB |ff (GKS gFe& AyzZ IyR (Gdz2Ny GKS aONBg Of 2

OOOODOOODOOOODODD OO

23 30 D29 20 10 18 17 35 45 14 43 12 %% 0 O B

L INPUT — ] 24VDC

20 - 26V DC) i !
) POMNER ; b
O STaTu $

T8
” > u

Ce[§ 7
88

i

OUTPUT
(€ Sini)

32 33 4 35 3637 38 39 40 49 42 43 44 45 GND VIN

o0 00 0O OO0 OO OO OO OO

—

The communication connection to the MCT is made via thgnxonnector on the right side of

the expansion module. Connectors are provided withtpigleads (TX1=grayX2=orange).

[SIR t8y3iGK A& dmyé FyR OFy 068 SEGSYRSR AT
recommended that shielded, twistepair cable is used.

RS485 CH3
{ 51 T ok TF
| | F | 1 l]

L
=
=
-
{

| 24V GND ™ GND |
+- |5V 5 in ’
1 = T e -
| e - |
| c k- i
MCT. RS485 | , : 1
Master Connection = -1 T
TX1 - 3 2
T2 - Right Side View
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4 Configuring the MCT

The MCT Configurator is a powerful tool that is built in to the systemalfoprogram that allows

the OEM or user to set up control system options for the MCT runtime application. This allows
for on-the-spot setup of the MCT without the need for external hardware and software. The user
or OEM must first run the Configurator pritm putting the MCT into service in order to properly
setup the system for its intended use. The MCT Configurator provides the following functionality:

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

Configure theavailability of soft alarms

Configure the availability of monitor points

Configure the availability and enter math/logic equations

Provide control loop/limit configuration settings for input type, output function, set point
range, etc.

T Provide monitor poitbiconfiguration settings for input type, zero, span, etc.

1  Select the type of user communications for the Modbus slave interface

7 W{LXIFIaK {ONBSYyQ yIYS SRAGAY3I F2N) Odzad2yY h9
1

1

= =/ =4 4

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 Se@pE A i ! LILX A OF GA 2y & ONB
applicationd O2 Y FAIdzNIF G A2y Y2RS adl NI dzLJ-dp, telLJi A2y A&
Configurator application will automatically start.

To access the Configurator:

1. CNRBY (UKS NHzyGAYS | LILX AOIFGA2Yy S LINBaa GKS al
view.

2. Pressth@taSydz AO2y O6Y2yAl2NDL FyR a4StSOG 5S@A0:
3. CNRY {SG0Ay3asz LINBaa GKS dGaSydz A02Y O0Y2Yy A
t NBaa a,Saé¢ d GKS LINRBYLI G2 32 2FFtAySo
4. CNRY hFTFEAYS>T LINBaa GUKS aGaSydzZnEiD2y O6Y2yAl:
5. hy GKS 9EAG ' LI AOFGAZ2Yy aONBSysz LINBaa GKS

button.

t NBaa a,Sa¢ Fid GKS LINRBYLIG G2 SEAG GKS | LILIX .
6. Once the runtime application quits and the desktop is shown (black screen with the words

G{eadNdiLd t £ SFasS 2FAGXe0r 080fS LIRoSN (G2 0

sequence, the Configurator application will be automatically started.

Page39



Brain‘hild MCT MultiLoopController User Manual

_

MCT Configuration
Select from menu items

to access desired
configuration settings.

A

¢CKS /2y FAIdz2NI 62N YSydz Aa | O0OSaaSR o0& LINBaaAy.

Exit TheFileY Sy dz LINR JARSa &St SOGAz
The exit function for the Configurator saves all settings a
closes the Configurator application. The about selection
displays version information for the Configurator
application and cofigured control devices.

Setup »| About

Options Loop Address Utility
Startup  »| Smart IO Comms Utility

Tagnames »

It also includes selections for accessing the Loop Addres
Utility and Smart IO Comms Utility for use in setting up a
connecting to B42 loop controls and the remote monitor
module.

Contol Setup TheSetupmenu provides access to the control setup

File 3 _ options. These options include the controller type (single
Loop Configuration loop, dual loop, cascade, etc.), the process loop and limi
Limit Configuration settings, soft alarm settings, monitor point settings and

Options | Monitor Configuration math/logic equation entry.

Startup  »| Soft Alarm Configuration

Tagnames »| Math/Logic Configuration

TheOptions menu provides access to Cascade Control,

File i Expansion IO and Event Timer configuration settings.
Setup >

Optio Cascade Control

Startup »| Expansion IO

Tagnames »| Event Timer
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File » TheStartup menu provides access to enable and disable
Setup ) MCT runtime screens/menus and set the desired startup
Obti view selection.
ptions »
artup Functions
Tagnames » Startup View
File : TheTagnamesnenuprovides access to the text editing
e functions of the Configurator which allow the event and
BERIpE alarm names to be changed to match their use in the
Startup [ Alarm Names system. The menu also provides access to edit the splas
Event Names screen information that is shown when the runtime
application starts.
Custom Name\Address P

From the Configurator, the user or OEM can then set up all process loop/limit controls, monitor
points (if installed) as well as choose from a long list of standard features to provide in the

runtime application. During setup, the outpobntrol functions of each device can be changed,

a2 lFye SldALYSYyd 6SAy3a O2yiNRffSR o0& (KS 2dzi
modifications to output functions will not cause an unsafe condition or damage to equipment.

A IMPORTANT

Oncet £ f O2yFTAIdzNI GA2Y aSGidAay3aa I NB YIRS
exit the Configurator prior to cycling power to thECT All configuration files are
written upon exiting the Configurator. Do not cycle power prior to exiting the
Configuator or settings will be lost and tHdCTwill not operate properly once the
runtime application starts.

Upon exiting the Configurator application and cycling power taMia, the runtime
application will be automatically started on the next bgetjuence.
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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 select
the control type, and set the number of soft alarms, monitor points and math/logic equations.

Control Setup

control Type  [FYTE Loop + Limit

Soft Alarms No Output - GUI Alarm Only

Monitor Points SIO-8AIU(-H) Smart 10 Module

Math/Logic ' Outputs Off on Input Error

TheControl Typedrop down menu is used to define the mode of operation for fWeT The
number of PCM process loop boards required is set automatically and is dependent upon the
control type selected. The selections include:

Single Loop When single loop is selected, tMCTwill be configured as a single loop
controller. A PCM process loop control must be inserted into slot 1 for proper
operation.

Single Loop + | When single loop + limit is selected, thkCTwill be configured as a single loop
Limit controller with limit. A PCM process loop control must be inserted into slot 1 ¢
an HLM limit board must be inserted into slot 2.

DualLoop When dual loop is selected, thdCTwill be configured as a dual loop controller.
Two PCM process loop controls are required and must be inserted into slots :
2 for proper operation.

Dual Loop + When dual loop is selected, tdMCTwill be configured as a dual loop controller
Limit with a limit. Two PCM process loop controls are required and mustdeetéd in
slots 1 and 2 with an HLM limit board inserted into slot 3 for proper operation.

When three loop is selected, thdCTwill be configured as a three loop
controller. Three PCM process loop controls are required and must be inserte
into slots 1 2 and 3 for proper operation.

Three Loop
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TheSoft Alarmsfield is used to enter the number of soft alarms that will be provided on the
system. A soft alarm is an alarm without a physical control output. It is a softveesed alarm

that can be used to alert an operator that a process has exceeded desired ogecanditions.
TheMCTis capable of providing up to ten 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 4.5 Soft Alarm Configuration fornfaraation.

TheMonitor Pointsfield is used to enter the number of monitor points that will be provided
on the system. Th#CTis capable of providing up to eight monitor points via the external
Smart 10 module. When at least one monitor point is enteted Monitor Configuration
menu item is enabled and the input(s) can be defined. See section 0

Monitor Configuration for more information.

TheMath/Logicfield is used to enter the number of math/logic equations that are to be used.
TheMCTis capable bproviding up to 20 user configurable equations. When at least one
math/logic equation is entered, the Math/Logic Configuration menu item is enabled and the
equations can be entered. See section 4.6 Math/Logic Configuration for more information.

TheOutputs Off on Input Erroselection button is used to disable logic outputs of all
configured logic equations if any input to the system is in a fault condition. This includes all
loops, limits and monitor points. The selection is a global selection, medraffgcts all logic
equations even if they do not use the specific input that is in an error condition.

4.2 Loop Configuration
The Loop Configuration screen is accessed from the Setup menu. The screen @osédes
to all loop control board settings. Whehe selected control type requires more than one
loop control, the left/right scroll buttons will be provided at the top right of the scre€hese
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
LCOP 1

Input Type
1 Type TC

Input Units
Centigrade

Decimal Point
1
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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 itenithle entry is a simple numeric value, the
number entry pad will be shown. If thiem 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, theiranges and factory default values ssgpendix sectiorfA.5.1 PCM

Parameter Description

4.2.1TagName

The Tagnamentry 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 throughoust@@&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 Loop3.

4.2.2Input Type

The Input Typentry 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
D Tywma TiE NACE

The input type selections are mutually exclusive, i.e., selgaire input will turn all other

aSt SOlAz2ya 2FF0 hyOS (GKS RS&AANBR AyLlzi e
set the input type for the loop control board and return to the main Loop Configuration

screen.
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NOTE:

The PCM is equipped witHP 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.

4.2.3Input Units

The Input Unitentry 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 keypalibwing 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 selectedapre KS G52y S ¢
button to set the input units for the loop control board and return to the main Loop
Configuration screen.

4.2.4Decimal Point

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

A IMPORTANT
Once the loop control board has been configured with a specific decimal point, chal
the decimal point will require the loop control board torbeonfigured 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 be
1000 when changing the decimal point to zero (not i@ must be reentered to set
the proper value.
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4.2.5Input 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 scalalues are limited by the decimal point selection. For a
decimal of O, the values ar82768 and 32767 respectively. For one decimal point, the

values are3276.8 and 3276.7. For two decimal digits, the values3#@.68 and 327.67

and for three decimladigits the values are82.768 and 37.767.

4.2.6Input 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

0 second time constant
0.2 second time constant
0.5 second time constant

1 second time constant

2 e A Firme ~AmebanE

Done

OFF

OFF

OFF

NEE

The time constant selections are mutually exclusive, i.e., selecting one will turn off the
20 KSNA ® hyOS (GKS RSAANBR FAEGUSNI O2yail yi
the input filter for the loop control board and return to the main Loop Configuration screen.
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4.2.7 Event Input Function

The Event Input Function is used to selectdesired 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
0KS G52y S¢ 0 deéntiidpyt futicBon fr3hé loap Kodtroldoard and return to
the main Loop Configuration screen.

Press the Done button to exit screen.

Event Input Function Done
None [ on |
Automatic program run |OFF
Automatic program hold |OFF
Automatic program abort OFF
Cailiira Franefar NEE

TheAutomatic program run/abortfunction will start the currently loaded program from
step 1 if not already running, upon activation of the input (an ofbnh transition).
Deactivating the input (an on to off transition) will stop the program if it is currently running.

TheAutomatic program hold/resumdunction will place a currently running program into
hold when the event input is activated (an off to on transition). The program will resume
operation and return to the run mode when the input is deactivated (an on to off transition).

TheFailuretransfer 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 imput
deactivated.

NOTE:

If an automatic ramp/soak program is in operation and the loop is under program control,
placing it in failure transfer via the event input will cause the program to be placed into hold.
When the event input is then turned off aradl@ire transfer is disabled, the program will

KFIgS G2 0SS Ylydzatteé NB&adzYSR 60é& SAGKSNI I as
Program Operation window.
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TheAutomatic program run/holdfunction will start the currently loaded program from step
1if not already running, upon first activation of the input (an off to on transition).
Deactivating the input (an on to off transition) will then cause the program to go into hold.
The input must then be reactivated in order for the program to resume dpsra

ThelLoop status inpufunction 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 lodjpimes 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.

TheAlarm inputfunction allows the event input to be used for alarm indioatiWhen the
input is activated, the Event Input Alarm Message/Annotation (see following section 4.2.8)
is displayed on the alarm screen in the runtime application and the audible alarm sounds.

TheData logging annotatioriunctions allows the event inpub be used to write an
annotation (operator event) to the running data log file. When the input is activated, the
Event Input Alarm Message/Annotation (see following section 4.2.8) is written to the data
file.

TheMath/logic input only function allows the event input to be used as an input for
math/logic equations only. See section 4.6 Math/Logic Configuration for more information.

NOTE:

In order for the alarm and annotation input functions to operate properly, the input must be
activated for at least five seconds. If the input is not activated for the minimum time period,
the input status may not be captured and the alarm or annotation will not be posted. In
order for the input to reset and capture the next input status, the input migs remain off

for at least five seconds.

Thelnitialize ramp rate setpoint to PWunction is utilized in conjunction with the loop ramp

rate option (see section 4.2.36 Ramp Rate Operation). When ramp rate operation is enabled
for the loop, activaihg the input (off to on transition) will reset the current loop set point to

the PV value. The loop set point will then continue ramping from the current PV value to the
ramp rate target set point according to the programmed ramp rate.

TheRamp rate holdunction utilized in conjunction with the loop ramp rate option (see
section 4.2.36 Ramp Rate Operation). When ramp rate operation is enabled for the loop,
activating the input will pause the set point ramp and hold the loop set point at its current
value Deactivating the input will allow the loop set point to continue ramping from its
current value to the ramp rate target set point according to the programmed ramp rate.
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TheActivate SP2unction enables a secondary set point for the loop (see secti24@.

Setpoint 2). When activated, the current loop set point is overridden and the configured SP2
value is used as the loop set point. When the input is deactivated, the loop set point returns
to the previous user entered set point

NOTE:

When SP2 is activated, it will override the loop set point even if an automatic ramp/soak
program | in operation. When the input is deactivated, the loop set point will return to the
set point as determined by the running program at the time the inputastivated.

4.2.8 Event Input Alarm MessagAnnotation

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 applicatiowhen 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 allseted
points that can be entered for the loop control. These aredglly 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 fulihetrthe allowable set point range

within the band set by the OEM low and high limitset poiBisdefault, the user setpoint

limits are zero. The user set points must also be adjusted in the runtime application in order
to allow proper set point entry.

4.2.100utput 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 selemtis are mutually exclusive, i.e., selecting

2yS gAff GdaNYy 2FF (KS 20KSNEO® hy0S G4KS RS
button to set the output function for the loop control board and return to the main Loop
Configuration screen.
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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 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
Coelimem e ~FE e dee] NEE

TheHeating onoff control function will turn on the output when the process value is below
setpoint. When the process value rises above the set point plus thefaontrol
hysteresis, the output will turn off.

TheHeating time proportioningfunction useshe 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 gcles 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.

TheHeating linear controfunction uses the PID settings to vary the VDC or mA output from
the minimum b the maximum range of the output as a direct percentage of the heating
outpuit.

TheCooling onroff 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 theffocontrol
hysteresis, the output will turn off.

TheCooling time proportioningunction 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 perecgage 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.
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TheCooling linearcontrol 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 eithe2@nA or 810VDC. If a nemerobased or

less than the maximum value output is required i-20MA or 15VDC, the output low/high

limit values must be set accordingly; refer to section 4.2.14 Output 1 Low/High Limit Values.

4.2.110utput 1 Failure Transfer

The output 1 failure transfer settgnis 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 bumplgssperation or a
fixed percentage of output (from O 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 couldr acseparate

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 owff control, the failure transfer can be set to have the
output turn on (1) ortturn off (0) when a sensor break occurs.

4.2.120utput 1 ONOFF Control Hysteresis

The output 1 oroff control hysteresis can be set when the output 1 function is set for
heating or cooling off control. It is used to eliminate rapid cycling of the contraiput

by applying a safsided 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 thetlyesis 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.

4.2.130utput 1 Cycle Time

The output 1 cycléme 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.
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4.2.140utput 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 controllhey 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-BOA. In order to use the output as
a 420mA output, the low limit value would need to bet$o 20% (20% of 20ma = 4ma).

For the voltage output, the default range isLOVDC. In order to achieve &¥DC 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 thetput 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 outputequired 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,
evenwith the PID value calling for 0% output, the output would still cycle 1.8 seconds on
and 16.2 seconds off.

4.2.150utput 2 Function

The Output 2 Function is used to set the mode of operation for the secondary control
output of the loop control board.

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 | oN |
Cooling linear control OFF
Alarm output | OFF
Deosrorea alares sbeaak NEE
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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.

hyOS (GKS RSAANBR TFTdzy OlA2y KI atogeSyutpatSt SOG S
function for the loop control board and return to the main Loop Configuration screen.

TheCooling time proportioningunction uses the PID settings to cycle the output on and off
according to the percentage of cooling required usingdiele 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 6125 seconds of the 6 second cycle time.

TheCooling linear controfunction 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 coolig output is either @OmA or 610VDC. If a nerero based or less than the
maximum value output is required i.e20mA or 15VDC, the output low/high limit values
must be set accordingly; refer to section 4.2.17 Output 2 Low/High Limit Values.

TheAlarm 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.

TheReverse alarm outpufunction activates the Alarm 1 configuratioatings for assigning
0KS GeLlsS 2F% FEFNY €23A0 G2 LY & G2 2dziLldzd
function is selected. When the alarm condition is active, the output will turn off.

TheEvent outputfunction allows the output to be turnedroand off via an automatic
program or manually through the M@zy G A YS | LILIXE AOF GA2y (2 I Of
system components on and off.

TheDC power supplyutput function must be selected when the output type ordered for
the loop control boardutput 2 is a transmitter power supply.

TheManual event output onlyfunction is similar to the Event output function above as it

allows the output to be turned on manually through tMCTruntime application to act as a
Gaz2¥aé agAiGOK (2 GdzNYy aeadsSy O2YLRySyla 2y
controlled via an automatic program which allows the output to be controlled separately
regardless of program operation.
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TheMath/Logic event output onlyfunction allows the output to be controlled only by a

logic equation (See section 4.6 Math/Logic Configuration). The output will not be accessible
GKNRdzZAK GKS NHzyGAYS FLILX AOFGAZ2Y & | aGaz27Fia:
selectons.

4.2.160utput 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 bumplgsgperation or a
fixed percentage of output (fror 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 notused 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 faduransfer 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.

4.2.17C0utput 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 tmwyrol board be ordered with

the SSRD drive output for output 2 to extend the life of the control output.

4.2.180utput 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 orinear control. They are used to set the minimum and maximum
percentage of the output range for the installed output type.
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For example, the standard range of the mA output-BOA. In order to use the output as
a 420mA output, the low limit value wdd need to be set to 20% (20% of 20ma = 4ma).
For the voltage output, the default range isLOVDC. In order to achieve &¥DC 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% 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 thecontrol 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 minimurmen Thus,

even with the PID value calling for 0% output, the output would still cycle 1.8 seconds on
and 16.2 seconds off.

4.2.190utput 3 Function

The Output 3 Function selection is used to configure the loop control board output as an

alarm or an event. Theutput selections are mutually exclusive, i.e., selecting one will turn
2FF (KS 20KSNBRO® hyOS (KS RSaAANBR FTdzyOlAzy
the output function and return to the main Loop Configuration screen.

Press the Done button to exit screen.

Output 3 Function Done
None | OFF
Alarm output | OFF
Reverse alarm output OFF
Event output [ on |

DWW msnrmrr miimisde bk NEE

TheAlarm outputfunction 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.

TheReverse alarm outputunction activates the Alarm 2 configuration settirfgs assigning

GKS GeLls 2F FEFNY €23A0 G2 FLWX & G2 2 dziLidzi
function is selected. When the alarm condition is active, the output will turn off.
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TheEvent outputfunction allows the output to be turned on andfafia an automatic
program or manually through the M@zy G A YS F LILJXE AOQF GA2y (2 I Of
system components on and off.

TheDC power supply outputunction must be selected when the output type ordered for
the loop control board outpuB is a transmitter power supply.

TheManual event output onlyfunction is similar to the Event output function above as it

allows the output to be turned on manually through tMCTruntime application to act as a
Gaz2Fd¢e agAlGOK (G2 (Gdz2Ny adaeaidSy O2YLRySyda 2y
controlled via an automatic program which allows the output to be controlled separately
regardless of program operation.

TheMath/Logic evern output only function allows the output to be controlled only by a

logic equation (See section 4.6 Math/Logic Configuration). The output will not be accessible
OKNRdzZAK (GKS NMHzyGAYS LXK AOFGAR2Y & | aaz¥id
selections.

4.2.200utput 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.

4.2.210utput 4 Furction

TheOutput 4 Function selection is used to configure the loop control board output as an

alarm, event oretransmit output. The output selections are mutually exclusive, i.e.,

selecting one will turn off the others. Once the desired function has been sd|gutess

0KS a52ySé¢ odzilizy G2 aSi GKS 2dziLdzi Fdzy OG A
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 " pone |
None OFF
Alarm output _on |
Reverse alarm output OFF
Event output OFF
Datrancmit mes walia ACE

TheAlarm 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.

TheReverse alarm outpufunction activates the Alarm 3 afiguration settings for assigning
GKS GeLls 2F FEFNY €23A0 G2 FLWLX & G2 2 dziLidzi
function is selected. When the alarm condition is active, the output will turn off.

TheEvent outputfunction allows the outputa be turned on and off via an automatic
program or manually throughthe M@zy G A YS F LILIXE AOF GA2y (G2 I Of
system components on and off.

TheRetransmit process valuand Retransmit setpoint valudunctions allow the loop
control boad output to retransmit the current input value or control set point to remote
devices such as a chart recorder.

TheDC power supply outputunction must be selected when the output type ordered for
the loop control board output 4 is a transmitter powarpply.

TheManual event outputonly function is similar to the Event output function above as it

allows the output to be turned on manually through tMCTruntime application to act as a
GazFiée agAl0O0OK (2 GdzNy aeadSy tpozanhdegSy da 2y
controlled via an automatic program which allows the output to be controlled separately
regardless of program operation.

TheMath/Logic event output onlyfunction allows the output to be controlled only by a

logic equation (See section 4.6 Math/Logic Configuration). The output will not be accessible
OKNRdzZAK GKS NHzyGAYS FLILX AOFGA2Y +a | aaz27Fa:
selections.
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4.2.220utput 4 Faure 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.

4.2.230utput 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 standdmrange of the mA output is-BOmA. 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 isX®VDC. In order to achieve &¥DC 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.

4.2.240utput 4 Retransmit Low/High Scale

The output retransmit low and high scale can bewhen 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 hidimit value.

C2NJ SEIF YL ST AT (GKS 2dziLizi Fdzy OlAazy Aa &asi
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 variesaeen-100 and 100. If the

output low and high limit values scaled the output to-2@mA signal, as the process value

varied between100 and 100, the output would vary linearly between 4ma and 20maA.

4.2.25Alarm (1-3) Function

The Alarm 1, 2 and 3 Function®g aised 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 alarmtyped 0SSy aSf SOGSRX LINK&aa (GUKS a52ySé
the loop control board output and return to the main Loop Configuration screen.

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.
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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
Dizarizbinm banA hiab e aloees NEE

AProcess high alarris 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 alam set point minus the alarm hysteresis (PV <@&¥FY), the alarm is off.

AProcess low alarnis 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 iseabove t
alarm set point plus the alarm hysteresis (PV > ASP+AHY), the alarm is off.

A Deviation high alarms 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 controlset 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+A@8#Y), the alarm is off.

A Deviation low alarmis dependat upon the control set point and alerts the operator

when the process deviates too far below the set point vaka. deviation low alarms, the
alarm set point is entered as a negative value. When the process is lower than the control
set point plus thealarm set point (PV < SV+ASP), a deviation low alarm occurs. When the
process value riseabove 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 alarnsets two trigger legls 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 a#dS8\Mor the high and low alarm
values. When the process value tisaer than the high alarm value (PV > SV+ASP) or less
than the low alarm value (PV <®&P), 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+ASRHYand PV >SASPAHY), the deviation band alarm is off.
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4.2.26Alarm (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 arenutually exclusive, i.e., selecting one will turn off the others. Once the
RSEAANBR FfIFNY Y2RS KIFa 0SSy aSt SOG4SRI LINBa.
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 actionhas the alarm output off in the nealarm condition and on in the
alarm condition. The output state is inverted for a reverse alarm output.

Latching alarm actionvill 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 actionprevents the alarm from activating on power up even when an alarm
condition is present. The alarm will be blocked until the alarm conditiorrsle@nce
cleared, the alarm will then operate normally and activate when an alarm condition occurs.

ThelLatching and hold alarm actiocombines both the latching and hold alarm actions
listed above.

4.2.27Alarm (13) Indication

The Alarm 1, 2 and 3 Indicatigettings are used to select whether the alarm will be shown
in the MCTruntime 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 poinbr 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 [ on |

When the alarm indication is set féfide alarm status/settingsthe alarm will be removed

from the MCTruntime 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
2y GKS IfIFNY aONBSy IyR (KS | dzRAGT & Alf fSIYNo¥
alarm with no indication to the user.

When the alarm indication is set f&how alarm status/settingsthe 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 resage 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.
hyOS (G4KS RSAANBR It NY AYRAOFGAZ2Y sekthea 0SSy
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 recodedehat the
normal or hold mode be used so that the alarm output automatically resets when the alarm
condition is no longer present.

4.2.28Alarm (1-3) Setpoint
The alarm set points can be set when the alarm function is set for a process or deviation
type of & | NI @ LT GKS FfFNY AYyRAOIFGAZ2Y Aa asSia i
point will also be available in tHdCTruntime application. If the alarm indication is set for
GKARS: IfFNY aidlidza FyR aSdiobgB®maMCH KS | £ | NJ
runtime application and can only be changed in the Configurator.
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4.2.29Alarm (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 cyclofghe alarm output by applying a
safesided 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 spbint by the hysteresis valug@he 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.

4.2.30Alarm (1-3) Delay

The alarm delay is useéd 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).

For nonlatching alarms (normal or hold moyeéhe 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 &MY) (hysteresis). If the time delay times out and alarm setpoint
is still exceeded, the outp 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 setpamexceeded. When the 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 $PY¥) This means programming an alarm delay when using the
flr00KAY3 Gel)lsS 2F FEFNY OGa a | aRStle 2y
immediately when the alarm setpoint is exceeded, but the output is not actuated until the

delay times out.

4.2.31Setpoirt 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., selexj one will turn off the other. Once the desired starting

aSi LAYyl KIFra 0SSy aStSOGSR: LINBaa (GKS as52
Configuration screen.
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Press the Done button to exit screen.

Setpoint at Start of Program Done

Current process value OFF

Current control setpoint E

TheCurrent process valuselection 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.

TheCurrent control setpointselection will cause the loop control to use the curretaitis

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 thecstati point for the
duration of the soak step.

4.2.32Setpoint 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 selearensutually
exclusive, i.e., selecting one will turn off the other. Once the desired end set point has been

A 2 4 oA

A4St SOGSRXY LINBFaa (0KS a52ySé¢ odzidz2y G2 NIBG dzNJ

Press the Done button to exit screen.

Setpoint at End of Program Done |

Final setpoint of automatic program | "oFF
Current control setpoint ﬂ
Setpoint and events of last step OFF
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TheFinal setpoint of automatic progranselection will us the final set point value
programmed on the end step of the program as the control set point when the program
reaches the end ste@ll events will be turned off and the program will remain in this
condition until stopped by the user. Once the progranstopped 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.

TheCurrent control setpointselection will return the control set point @nevent status to
the previous static set point and event selections that were used prior to program operation

once the program reaches the end step.

The Setpoint and events of last stepelection will leave the control set point and event
status at the values set in the last step of the program prior to the end step. If the program
is stopped prior to completing normally, the control set point and event status will remain

at the currentvalues of the step the program was stopped on.

4.2.33Power 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
powerwas lost. The recovery selections are mutually exclusive, i.e., selecting one will turn

2FTF GKS 20KSNBR® hyOS

iKS RSAANBR NBEO2JSNE

to set the power recovery mode and return to the main Loop Configuration scree

NOTE:

This selection is common to all loops and can also be made via the runtime application on
GKS GwSO20SNE¢ aONBSYy Ay 2FFftAyS aSadiay3aao
which program recovery is achieved, see the Appendix secBoRrogram Recovery Detail.

Press the Done button to exit screen.

Power Fail Recovery
Continue automated program from last SP
Continue automated program from PV

Static mode

Done

OFF

OFF
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TheContinue automated program from last Sfelection will resume the program from
where it left off with the last set point set by the program at the time of power failure.

TheContinue automated program from P$election will resume the program using the
current process value at the time power is restored as the set point.

NOTE:

If continue from PV is selected and the recovery occurs on a ramp step, the ramp rate can be
affected. If only one loop is under prag control, the time remaining in the step will be
recalculated in order to maintain the ramp rate that was programmed for the step based on
the current PV value and the target set point of the step. However, if two or three loops are
under program contr all loops operate under a common time base. Since the PV and

target set point of each loop vary, the time is not recalculated and each loop will continue
ramping from its current PV value to its target set point in the time remaining. This could
resultin a significant change in ramp rate for the remainder of the step.

TheStatic modeselection will terminate the automated program and return the loop
O2yGNRBf G2 GKS aAay3atsS asSa LRAydG Y2RS 2F 2LJ
selection fa the loop.

4.2.34Communication Mode

The Communication Mode selection is used to specify how the loop control responds to a

loss of communications with thiRICTbase unit. The communication mode selections are
mutually exclusive, i.e., selecting one will tuffi the other. Once the desired mode has

0SSy aSft SOGSRX LINKaa GUKS a52ySé¢ odzidzy G2
board and return to the main Loop Configuration screen.

Press the Done button to exit screen.

Communication Mode Done

Normal OFF

Safety [ on |
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With the Normal mode selection, the loop control will continwgeration according to the
last command given. When power is first applied to B€T, the loop control outputs will
activate immediately according to the last commands given prior to power loss.

With the Safetymode selection, all loop control outputs lbe 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 i€ Tbase unit that exceeds 60
seconds. Since thdCTbase unit touch seen interface provides the means for control and
monitoring of loop operation, this ensures 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 théoop control outputs from activating when power is first applied to the
MCTuntil 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 ha 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 tidCTbase unit, output 1 wilbperate 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 communicationseare-established with thé1CTbase unit and the
control input is restored.

4.2.35LoopMode
The Loop Mode selection is used to set the behavior of the loop and how the operator can
AYOGSNI OG g6AGK Al hyOS (GKS RSaANB&toy2RS KI -
return to the main Loop Configuration screen.

IMPORTANT

Loops that are to be used under program control (Program Ramp/Soak mode) must be set in
2NRSNE A ®PSPI mXH Xo OnlyoFStatic Onlg &l fallowirdy lo&pS rustialgo a 2
be set to either Monitor Only or Static Only.
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Press the Done button to exit screen.

Loop Mode Done |

Program Ramp/Soak _on |
Monitor Only OFF
Static Only OFF

TheProgram Ramp/Soaknode is the default selection. It allows the loop to be controlled
by an automatic ramp/soak program as well as by the operator in the static (single set point)
mode when a program is not running.

TheMonitor Only selection turn the loop into a monitorgint in which the loop set point

and percentage of output in thBICTruntime are hidden so only the process value is shown.
This provides an easy method for adding another input to the system for monitoring the
value of a process, while also providing aidaial outputs that could be used as events,
sensor power supply, etc. The loop will not appear under the time/set point entry list when
entering a ramp/soak program; however, any outputs of the loop programmed as events
will be able to be selected in throgram and/or controlled manually by the operator.

TheStatic Onlyselection turns the loop into a single set point control only. It will appear as
a standard control loop; however, it will not appear under the time/set point entry list when
entering a amp/soak program; however, any outputs of the loop programmed as events
will be able to be selected in the program and/or controlled manually by the operator.

TheHiddenselection hides the loop values (PV, SP and %Out) in the runtime. It will appear
as f the loop is not installed. However, the event input and event outputs can be configured
to provide additional 10 for the system. The loop event outputs (outputs 2, 3 and 4) will be
able to be selected in the program and/or controlled manually by the ajperand the

event input can be used for program control, as an alarm input or for data log annotation.

NOTE

When the loop is hidden, a jumper must be installed across the process input terminals to
prevent the input from being in an alarm condition. Etleyugh the loop is not shown in the
runtime, the input of the loop control is still functional. It is also recommended that the input
type be set to the linear-Q0V. This will ensure that an input error will not occur.
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4.2.36 Ramp Rate Operation

The RamRate Operation selection is used to enable single set point ramping for the loop.
This allows the user to adjust the rate at which the system responds to a set point change. It
can be used to reduce thermal shock to a product by controlling the rate ofgehia

temperature for example, when going from one set point to another. Once the desired

A ¥ s A ~

Y2RS KIFa 0SSy aStSOGSR: LINBaa (GKS a52ySé¢ o

screen.

Press the Done button to exit screen.
Ramp Rate Operation Done |
Disabled _on |
Ramp in Ufmin OFF
Ramp in Ufhr OFF

TheDisabledselection turns ramp rate operation off. When ramp rate is not enabled, the
loop act as a single set point control, meaning that as each set point is entered, the system
will attempt to achieve and control to that set point as quickly as possible.

TheRamp in U/min selection enables ramp rate operation. When enabled, limits of entry
can then be configured (see following sections) for the minimum and maximum rate of
change the set point is permitted to make in units per minute. The user is then provided
fields of entry on the set point Limits screen (see section 9.3 Setpoint Limits) in the runtime.
This allows the user to adjust the rate at which the set point will ramp from the current
process value to each set point entered.

TheRamp in U/hrselection embles ramp rate operation. When enabled, limits of entry can
then be configured (see following sections) for the minimum and maximum rate of change
the set point is permitted to make in units per hour. The user is then provided fields of entry
on the set wint Limits screen (see section 9.3 Setpoint Limits) in the runtime. This allows
the user to adjust the rate at which the set point will ramp from the current process value to
each set point entered.
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4.2.37Ramp Rate Down Low/Upper Limit

The ramp rate down lovand upper limit entries are used to define the minimum and
maximum ramp rate the user can set for the rate of change of the loop set point under
ramp rate operation when the set point is below the current process value. The low limit
can be set from 0 uf the upper limit. The upper limit can be set from the low limit value

up to 5000 for units of degrees Centigrade or 9000 for units of degrees Fahrenheit or linear
inputs.

NOTE

The minimum and maximum scale values are limited by the decimalgadéttion. For a
decimal of 0, the values are3D00°C (@9000%F). For one decimal point, the values are 0.0
and 500.0°C (0.0 and 900.0F). For two decimal digits (liner inputs), the values are 0.00 and
90.00 and for three decimal digits the values ared0.and 9.000.

4.2.38Ramp Rate Up Low/Upper Limit

The ramp rate down low and upper limit entries are used to define the minimum and
maximum ramp rate the user can set for the rate of change of the loop set point under
ramp rate operation when the set point is logv the current process value. The low limit

can be set from 0 up to the upper limit. The upper limit can be set from the low limit value
up to 5000 for units of degrees Centigrade or 9000 for units of degrees Fahrenheit or linear
inputs.

NOTE

The minimurmand maximum scale values are limited by the decimal point selection. For a
decimal of 0, the values are3D00°C (@000%F). For one decimal point, the values are 0.0
and 500.0°C (0.0 and 900.0F). For two decimal digits (liner inputs), the values @an@.0
90.00 and for three decimal digits the values are 0.000 and 9.000.

4.2.39Setpoint 2 Format
Whentheevall Ay LJdzi 2F (GKS 221 Aa aSad F2N G6KS a
Event Input Function) the set point 2 format selection will be active. This selection allows
the user to choose the format of set point 2 and how the value is applied. Onckegired
F2NXIG KIFIa 0SSy aStSOGSRX LINBFaa (G(KS a52ySé
screen.
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Press the Done button to exit screen.
Setpoint 2 Format Done |
Actual _on |

Deyviation OFF

TheActual selection means that set point 2 will be an actual set point value, i.e.,
temperature for example. When the event input is then activated, the value entered for set
point 2 (see following section) will be used as the loop set point, overriding the ¢ursen
entered or operating program set point. When the event input is deactivated, the loop set
point will then revert back to the user entered or operating program set point.

TheDeviationselection means that set point 2 will be an offset to thereat loop set point.
When the event input is activated, the value entered for set point 2 (see following section)
will be added to the current user entered or operating program set point. Thus, if the user
enters a new set point, or the set point definbg the operating program changes, the loop
set point will also change while maintaining the offset defined by the value of set point 2.
When the event input is deactivated, the loop set point will revert back to the actual user
entered or operating progim set point.

4.2.40Setpoint 2
2 KSy GKS S@Si AyLdzi 2F (GKS €221 Aa asSd T2N
Event Input Function) the set point 2 entry will be active. If the set point 2 format is set for
G! OlGidzl £ ¢ 0&aSS LINGZcarRbdzante@ddbwitti [dwenaid Tippér $ndits LJ2 A v
YIFIGOKAY3I GKS t221)0a 26 YR KAIK fAYAOG asi

LF GKS aSi LRAY(Gd W F2NXIG Aa aSad F2N) G5SOA|
maximum entry values are limited by the decimal point selectiaor. témperature in

degrees Centigrade and, a decimal of 0, the valuesl®@00 and 18000 respectively. For

one decimal point, the values ar£800.0 and 1800.0.

For temperature in degrees Fahrenheit or linear input types, with a decimal of O thesvalu
are-32767 and 32767. For one decimal point, the values2f2@6.7 and 3276.7. For two
decimal digits, the values ar827.67 and 327.67 and for three decimal digits the values are
-32.767 and 37.767.
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4.3 Limit Configuration

The Limit Configuration saea 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 dawrthe 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 seldions 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 Tagnamentry 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 throughouM@&runtime application.
The default tag name is LIMIT.

4.3.2Input Type

The Input Type entry is used to seléot 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).
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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 Thvma T NEE

The input type selections are mutually exclusive, i.e., selecting one input wikiiwther
aSt SOliAz2ya 2FF0 hyOS GKS RS&AANBR AyLzi Geé
set the input type for the limit control and return to the main Limit Configuration screen.

NOTE:

TheHLMIimit control is equipped with DIP switchestba component side of the board.

The DIP switches must be set properly according to the input type selectionSeade.

section 3.2.1.1 Sensor Input for details on sensor wiring and DIP switch settings according to
selected sensor type.

Input type seledbns of B1V, G5V and 15V require special order HLM boards. Only the 0
10V input selection is compatible with standard HLM units. 19,05 or 15V input is
required, it must be ordered accordingly. Linear inputs, current and voltage, are not FM
approved.

4.3.3Input 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 &y keypad allowing the user or OEM to enter
specific engineering units up to 4 characters.
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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 b&e§ f SOG SRX LINB & &
button to set the input units for the limit control and return to the main Limit Configuration

screen.

4.3.4Decimal Point

The Decimal Point entry allows the input precision to be adjusted between 0 and 1 decimal
digitsfor temperature input types and between 0 and 3 for-8@mV input and VDC and mA
input types.

A IMPORTANT
Once the limit control has been configured with a specific decimal point, changing t
decimal point will require the limit control to be reconfigd 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 j
to zero (not 100) and must be-emtered to set the proper value.

4.3.5Input 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 senyge. 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 ar&9999 and 45536 respectively. For one decimal point, the
values are1999.9 and 4553.6. For two decimal digits, the valuesi®®.99 and 455.36

and for three decimal digits the values ai®.999 and 45.536.
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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
i VNN A Himme mmmebsnE NEE

The time constant selections are mutually exclusive, i.e., selecting one will turn off the
others. Once the desired filter constant has been seledtdd S da (G KS a52y Sé
the input filter for the limit controland return to the main Limit Configuration screen.

Qi

4.3.7Output 1 Function
The Output 1 Function is used to set the mode of operation of the limit control output. The
output can be set forigh 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
0KS RS&AANBR FdzyOlAz2y Kla 0SSy aStSOGSRX  LJIN
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 |

TheHigh limit controlfunction 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.
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TheLow limit controlfunction will turn off the outputwhen 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.

TheHigh/Low limit controlfunction 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.

NOTE:

If a sensor break occurs, the PV value is driven to a value above the maximum of the selected
inputtype.¢ KSNEF2NBE>X (GKS fAYAG gAft y24 32 Aydz
this circumstance creates a safety issue, it is recommended that the output be configured as

' al AAKk[ 26 fTAYAG O2y(OINRE ¢

4.3.8 Output 1 Hysteresis
The output 1 hysteresis issed to create a safsided 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 thatan 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 usaota
adjust the high limit set point beyond the maximum safe operating limits of the process.

4.3.10Lower/ 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 thaw 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 limi set point beyond the maximum safe operating limits of the process.

4.3.11High/ 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 highosatt gntry is available
when the output 1 function of the limit control is set to high limit control or high/low limit
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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/loWimit control. The set points are also available
on the Alarm screen in thBICTruntime application.

4.3.120utput 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 selectisrare mutually exclusive, i.e., selecting one

gAtt GdzNYy 2F°7F

GKS 20KSNA®

hy OS

GKS RS&ANB

button to set the output function for the limit control and return to the main Limit

Configuration screen.

NOTE:

The owput function must be set to match the type of output ordered on the limit control.

Press the Done button to exit screen.

Output 2 Function
None

DC power supply output
Alarm output

Limit annunciator

Done

OFF

OFF

OFF

TheDC power supply outputunction must be selected when the output type ordered for
the limit control is a transmitter power supply.

TheAlarm 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.

TheLimit annunciatorfunction uses output 2 as a means for activating an exteaudible
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 igppbn or the remote reset is

activated.
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4.3.13Alarm 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
onewilltuy 2FF (GKS 20GKSNW® hy0S (KS RSaANBR | £l
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
Process value high alarm | on |
Process value low alarm OFF
NOTE:

For the following alarm descriptions, PV = procedge, ASP is the alarm set point and AHY
is the alarm hysteresis.

WhenProcess value high alarims 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
alarmset point minus the alarm hysteresis (PV <&&#v), the alarm is off.

WhenProcess value low alarns 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.

4.3.14Alarm 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 exclusiveeleeting

one will turn off the other. Once the desired alarm mode has been selected, press the

G52y Sé¢ odzitG2y G2 asSid GKS FEFNY 2LISNIGAZ2Y T
Limit Configuration screen.
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Press the Done button to exit screen.

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

Normal alarm actiorhas the alarm output off in the nealarm condition and on in the
alarm condition.

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

4.3.15Alarm Indication

The Alarm Indication dry is used to select whether the alarm will be shown in BhéT

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.
hyOS (G4KS RSAANBR It NY AYRAOFGAZ2Y Kl & 0SSy
alarm operation and return tohte 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 ad 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 [ on |

When the alarm indication is set féfide alarm status/settingsthe alarm will be removed

from the MCTruntime 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
2y GKS IfIFNY aONBSy IyR (KS | dzRAGT & Alf fSIYNo¥
alarm with no indication to the user.

When the alarm indication is set f&how alarm status/settingsthe 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 resage will be displayed on the Alarm screen and the audible
alarm will sound.

4.3.16Alarm Setpoint
The alarm set point can be set when output 2 is configured as an alarm output. If the alarm
AYRAOFGAZ2Yy Aa asSid G2 aakKz2 g pointivlliSlsolbé availdble & G I G
iNntheMCTNXzy G A YS | LILX AOQF GA2Yy ® LT GKS FfINY AYF
settings, the alarm set point will not be available in METruntime 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. Itis used
to eliminate rapid on/off cycling of the alarm output by applying a safkeed dead band to

the alarm. When the alarm set point is exceeded, the alarinastivate. 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 unitsrebdeg
Centigrade and to a maximum of 18.0 for units of degrees Fahrenheit and linear input types.
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4.3.18Alarm 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 anetually exclusive, i.e., selecting one will turn off the other.
hyOS (G4KS RSAANBR FfIFNY FlLFAfdzNBE (GNIyaFSNI as
to return to the main Limit Configuration screen.

Press the Done button to exit screen.

Alarm Failure Transfer Done
Output goes off as unit fails | on |
Qutput goes on as unit fails OFF

TheOutput goes off as unit failselectionwill force the output off during failure regardless
of the alarm activation status.

TheOutput goes on as unit failselectionwill force the output on during failure regardless
of the alarm activation status.

4.3.19Event Input Function

The Event Input Functids 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
GKSy&820dzitz2y G2 aSid GKS S@Syid AyLlzi Fdzy Ol
main Limit Configuration screen.

Press the Done button to exit screen.

Event Input Function Done
None | on |
Remote reset OFF
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WhenRemote reseis selected for the event input function, the event input will perform an
alarm reset each time the input terminad® from open to close.

4.3.20Display Format

The Display Format entry is used to select the normal display mode for the limit control in a
norlimit condition. The display format selections are mutually exclusive, i.e., selecting one

will turn off the others.h y OS (KS RSAANBR RA&LI & F2NXI O |
button to return to the main Limit Configuration screen.

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

WhenDisplay SAFI selected, the Loop View and All View screens in the runtime

F LILX AOF A2y @gAff RAALALIE GKS 62NR a{! C9¢ g
FfFNY Aa FOUAGIGISRE GKS g2NR aG{! C9¢ gAff o
the hich limit alarm is tripped) or the low limit set point (if the low limit alarm is tripped).

WhenDisplay high limit set points selectedthe Loop View and All View screens in the
runtime application will display the high limit set point regardless oflitmé alarm
condition.

WhenDisplay low limit set pointis 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.

4.3.21Restart Mode
The Restart Mode entry is uséalselect the limit control state on power up. Once the
RS&AANBR Y2RS KIFIa 0SSy OK2aSysx LINBPaa GKS a5:
Configuration screen.

NOTE:
Available on limit control with V.16 firmware or later. Limit controls prior to V.16atpe
FOO2NRAY3I (2 GKS ab2NXIfé Y2ZRS RSAONAOSR o
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Press the Done button to exit screen.

Restart Mode Done |

Normal
Reset OFF
Normal latch OFF

WhenNormalis selected (default mode) and power is applied, as long as the process value
is not exceeding either the high or low limit set point, the limit output (OUT1) will be
energized. If upon application of power, the process value is exceeding either therhigh

low limit set point, the limit output will not be energized. If output 2 is configured as a limit
annunciator (see section 4.3.12 Output 2 Function), it will be energized to indicate the alarm
condition.

WhenResetis selected and power is appligfie limit output (OUT1) will always remain off.
CKAA AR FISEaM2ARS GKIFG FEglea NBIdzZANBa (GKS d;
when power is cycled. Note that if output 2 is configured as a limit annunciator (see section
4.3.12 Output 2 FRoction), it will also remain off when power is applied regardless of

whether or not the process value is exceeding either the high or low limit set point.

TheNormal latchmode is a combination of the normal and reset modes. The operation of
the limit control on power up is dependent upon the limit condition prior to power loss. If
the control was not in a limit condition on power down, when power is applied, it will follow
the rules of the normal restart mode. However, if a limit condition exiatp@wer down,

the limit will remember this state on power up.

Thus, the limit output (OUT1) will remain off when power is applied due to the previous
limit condition at power down regardless of the current process value. Even if the process
value is wihin the safe operating limits, the limit control will require manual reset at power
up. If output 2 is configured as a limit annunciator, and it was active when power was
removed, it will be energized when power is restored. If the limit annunciatorsiesced
prior to power down, meaning the user pressed the Reset button on the alarm screen, the
output will remain off when power is restored.
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4.4 Monitor Configuration
The Monitor Configuration screen is accessed from the Setup menu. The screen provides
access to all monitor points as entered on the Control Setup screen. When more than one
monitor point is configured, the left/right scroll buttons will be provided at the top right of the
screen. These buttons can be used to scroll through all avaitadatétor points in order to
view/edit settings for each.

= @« =

Monitor Point 1 Configuration

Tagname
Monitorl
Input Type

K Type T/C
Input Units
Fahrenheit

Decimal Point
1

To view all of the available settings for a monitor point, 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. Hritrg 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.

4.4.1Tagname

The Tagname entry allows the user or OEM to assign a spedciii fioa each monitor point,
up to 11 characters in length. This name will be used throughoust@@&runtime
application. The default tag names are Monitorl to Monitor8.

4.4.2 Input Type

The Input Type entry is used to select the type of sensor that will be connected to the
monitor point input. The input type can be a temperature input (thermocouple) or a linear
input type (VDC or mA).
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Press the Done button to exit screen.

Input Type " oone |
0-10V Linear | oFF
0-5V Linear OFF
0-1V Linear OFF
0-500mV Linear ['oFF
O AV | iman TAcr

The input type selections are mutually &xgive, i.e., selecting one input will turn all other

aSt SOGA2ya 2FFo hyO0S (KS RSaAaANBR AyLlzi Ge&
set the input type for the monitor point and return to the main Monitor Configuration

screen.

NOTE:

Each iput is equipped with a slide switch for selecting voltage or current input type. The
switch must be set properly according to the input type selection made. See section 3.3.1
Sensor Wiring for details on sensor wiring and switch settings accordingtbesesensor

type.

4.4.3Input Units

The Input Units entry is used to select the temperature units for thermocouple input types.
If the selected input type for the monitor point is a linear input (VDC or mA), the Input Units
entry will display the text entrydypad 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
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The input unit selections for temperature are mutually exclusive, i.e., selecting one will turn
off the other. Once the desired temperature units have b&e f SOG SR LINB&aa
button to set the input units for the monitor point and return to the main Monitor

Configuration screen.

4.4.4Decimal Point
The Decimal Point entry allows the input precision to be adjusted between 0 and 1 decimal

digits for temperatire input types (thermocouple) and between 0 and 3 for linear input
types (VDC and mA).

A IMPORTANT
Once the monitor point has been configured with a specific decimal point, changing
decimal point will require the low/high scale to be reconfiguredif@ar input types in
order to maintain the previous input span. An entry of 100.0 becomes 1000 when
changing the decimal point to zero (not 100) and must bentered to set the proper
value.

4.4.5Input 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 thermocouple inputs since they

utilize a fixed range based on the sensor type. The input low scale atube set from

32768 up to the high scale value. The high scale value can be set from the low scale value
up to 32767.

NOTE:

The minimum and maximum scale values are limited by the decimal point selection. For a
decimal of 0, the values ar82768and 32767 respectively. For one decimal point, the
values are3276.8 and 3276.7. For two decimal digits, the values3#@.68 and 327.67

and for three decimal digits the values aB2.768 and 32.767.
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4.5 Soft Alarm Configuration
The Soft Alarm Coigjuration 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 scredn order to view/edit settings for each alarm.

Soft Alarm 1 Configuration

Alarm Source Loop 1 (TEMPERATURE) .'
LERURIT I Process (Active) High e

Inhibit Silent Email Ringback

~on oFF NN | OFF

Alarm Setpoint Hysteresis Delay (secs)

TheAlarm Sourcadrop down menu selection lists all loops, limits, monitor points and math
equations (if configured) to be chosen for the process value to be monitored by the alarm.
Any configured logic equations are also included as alarm source selections in which the
true/false state of the equation is utilized to activate the alarm.

TheAlarm Typedrop down menu selection is used to choose the type of alarm. Alarm choices
include process (active) high, process (active) low, deviation high, deviation low, deviation
band and end of program. The deviation alarms can only be chosen for control loops. For the
limit, monitor points, math/logic equations and loops programmed for monitor only, there is

no set point to associate with the alarm.

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

Process (Active)| The alarm is independent of set point. When the process value is higher than
High alarm set point (PV > ASP), a process high alarm occurs. When the process’
lower than the alarm set point minus the alarm hysteresis (PV <A$P), the
alarm is off.

When the alarm source is a logic equation, the alarm will activate when the re
of the logic equation is true. The alarm will deactivate when the result of the I
equation is false.
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Process (Active)
Low

Deviation High

Deviation Low

Deviation Band

Endof Program

Thelnhibit selection is used to enable the hold mode of operation for the alarm. When on, this

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

When the alarm source is a logic equation, the alarm willvate when the result
of the logic equation is false. The alarm will deactivate when the result of the
equation is true.

The alarm is dependent upon the control set point and alerts the operator wh
the process value deviates too high over tle¢ jgoint value. For deviation high
alarms, the alarm set point is entered as a positive value. When the process i
higher than the control set point plus the alarm set point (PV > SV+ASP), a
deviation high alarm occurs.

When the process value falls beldlae control set point plus alarm set point
minus the alarm hysteresis (PV < SV+ABF), the alarm is off.

The alarm is dependent upon the control set point and alerts the operator wh
the process deviates too far below the set point value. For deviation low alarr
the alarm set point is entered as a negative value.

When the process is lower than the conteglt point plus the alarm set point (PV
< SV+ASP), a deviation low alarm occurs. When the process value rises abo
control set point plus alarm set point plus the alarm hysteresis (PV <
SV+ASP+AHY), the alarm is off.

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
alarm trigger levels are then defined as SV+ASP adS8\Mor the high and low
alarm values.

When the process value is greater than the high alarm value (PV > SV+ASP)
than the low alarm value (PV <-88P), a deviation band alarm occurs. When t
process value is within the high and low trigger levels by the value of the alar
hysteresigPV < SV+ASIHY and PV > AEP+AHY), the deviation band alarm i
off.

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

setting 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.

TheSilentselection is used to disable annunciation of the alarm in the runtime application.

Whenon, this setting prevents the alarm from being displayed on the alarm screen and also

prevents it from being recording in alarm history. It also prevents the alarm icon from being
shown and the audible alarm from sounding whbe alarm occurs. Note thahe alarm will
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still be accessible from the Alarm settings screen in the runtime application (see section 9.2
Alarms) so that the alarm set point, delay and alarm message can still be edited.

TheEmailselection is used to enable email/SMS capability for the alarm. When on, if the email
client of theMCThas been properly configured and email addresses have been entered into

the system to receive email and/or SMS messages on alarm (see section 9)3tAmalarm
message will be sent to the applicable email addresses when the alarm occurs. If this setting is
off, no email/SMS message will be sent regardless of the email client settings.

TheRingbackselection is used in conjunction with the alarm delay. When on, this setting
allows the alarm to be reset and cleared from the Alarm screen in the runtime application
even if the alarm is still active by resetting the alarm delay. The alarm will thetivegacafter
the alarm delay period expires as long as the alarm condition remains active.

TheAlarm Setpointcan be entered when the alarm function is set for a process or deviation
type of alarm. The alarm set point will also be available inMi@Truntime application.

The alarmHysteresiscan be entered 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
safesided dead band to the alarm. When the alaset 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 alarmDelaycan be entered when the alarm functigs set for a process or deviation type
of alarm. The alarm delay will also be available inNt@Truntime application. The alarm

delay is used to delay the activation of the alarm for a specified period of time. The delay is
entered in seconds and cam Iset with a minimum of zero to a maximum 5999 seconds (99
minutes and 59 seconds).

The programmed time delay is activated (timing begins) when the alarm setpoint is exceeded.
The alarm delay will stop timing (and reset) once the process value retuntsialarm level.
If the time delay times out and the alarm setpoint is still exceeded, the alarm will activate.

4.6 Math/Logic Configuration

The Math/Logic Configuration screen is accessed from the Setup menu. The screen provides
access to all math/logic eations as entered on the Control Setup screen. When more than
one equation is configured, 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 equations in order to
view/edit settings for each.
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Math/Logic 1

R Math | -[ERCE g Always ]
Tagname |Mathl Result Shown M

Touch equation to edit:

Math Type

TheTypedrop down menu is used to select what the equation will be used for. Selections
include Math, Logic and timer. When Math is selected, the result of the equation can be
shown on the Overview screen in the runtime application if the Result Shown selection
turned on. The result of the calculation would then also be selectable for plotting on each
of the four user configurable trends as well as a selectable point for data logging.

Math/Logic 1

Tagname WG Not Selected ~

Touch equation to edit:

Logic Type

When Logic is selected, the equation will be utilized to obtain a true/false result which will
then be set to the selected output. The output will be activated when the result of the
equation is true and turned off when the result of the equation is false
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Math/Logic 1

Touch equation to edit:

Timer Type

When Timer is selected, the equation will be utilized to obtain a true/false result to activate
a time delay. The equation can then be selected as a timer input on another Logic equation
as T1T20 corresponding to the number of timeath/logic equation 120.

TheTagnameentry allows the user or OEM to assign a specific name for each equation, up
to 11 characters in length. This name will be used throughouMBdruntime application

to identify the calculated value on the Ovemiescreen and in the trend and data logging

point selection lists. The default tag names are Math1 to Math20. The tagname will also be
shown in the Inputs drogglown menus on the equation entry screen for reference when
selecting math or timer equations agputs to other equations.

TheTriggerselection is used to determine what condition must be met in order for the

equation to be solved. If the condition is not met, the runtime application will skip the

equation and not evaluate it. The defaulfs& OG A2y 2F a! t gl &8&a¢ YSI y.
constantly evaluated and a new result determined every scan. Depending upon the
configuration of theMCT, the following additional trigger selections are available:

S1 Eventin | Loop 1 (slot 1) event input.

If selected, the equation will be evaluated whigre event input is activatedLhis
selection is available when the event input function of the PCM in slot 1 is
configured for any of the functions except for failure transfer.

S2 Eventin | Loop 2 (slot 2) event input.

If selected, the equation will be evaluatedhen the event input is activated. This
selection is available when the event input function of the PCM in slot 2 is
configured for any of the functions except for failure transfer.

S3 Evetin Loop 3 (slot 3) event input.

If selected, the equation will be evaied when the event input is activated. This
selection is available when the event input function of the PCM in slot 3 is
configured for any of the functions except for failure transfer.
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S1_EvOut2

S1 EvOut3

S1 EvOut4

S2_EvOut?

S2_EvOut3

S2 _EvOut4

S3_EvOut2

S3 _EvOut3

S3 _EvOut4

Expln823

Loop 1 (slot 1) event output 2.

If selected, the equation wille evaluated when the event output is activated. Tt
selection is available when the output 2 function the PCM in slot 1 is configure«
event, manual event only or math/logic event output only.

Loop 1 (slot 1) event output 3.

If selected, the equation will be evaluated when the event output is activated.
selection is available when the output 3 function the PCM in slot 1 is configure«
event, manual event only or math/logic event output only.

Loop 1 (slot 1) everdutput 4.

If selected, the equation will be evaluated when the event output is activated. -
selection is available when the output 4 function the PCM in slot 1 is configure«
event, manual event only or math/logic event output only.

Loop 2 (st 2) event output 2.

If selected, the equation will be evaluated when the event output is activated.
selection is available when the output 2 function the PCM in slot 2 is configuret
event, manual event only or math/logic event output only.

Loop 2 (slot 2) event output 3.

If selected, the equation will be evaluated when the event output is activated.
selection is available when the output 3 function the PCM in slot 2 is configure«
event, manual event only or math/logic event outpartly.

Loop 2 (slot 2) event output 4.

If selected, the equation will be evaluated when the event output is activated. -
selection is available when the output 4 function the PCM in slot 2 is configure«
event, manual event only or math/logic event output only.

Loop 3 (slot 3) evaroutput 2.

If selected, the equation will be evaluated when the event output is activated. -
selection is available when the output 2 function the PCM in slot 3 is configure«
event, manual event only or math/logic event output only.

Loop 3(slot 3) event output 3.

If selected, the equation will be evaluated when the event output is activated. -
selection is available when the output 3 function the PCM in slot 3 is configure«
event, manual event only or math/logic event output only.

Loop 3 (slot 3) event output 4.

If selected, the equation will be evaluated when the event output is activated.
selection is available when the output 4 function the PCM in slot 3 is configure«
event, manual event only or math/logic event put only.

Expansion 10 module inputs 8 to 23.

If selected, the equation will be evaluated when the input is activated. The
selections are available when the expansion IO module is enabled and the inp!
function is set to any of the available functil®E OS LIJG F2NJ ab 2y ¢
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ExpOut3245 | Expansion IO module outputs 32 to 45.
If selected, the equation will be evaluated when the output is activated. The
selections are available when the expansion IO module is enabled and the out
function is setto any of the avhilo f S Fdzy O A2ya SEOSLI

NOTE:

2 KSYy | GNARIISNI aStSOGA2Yy 2GKSNJ 0KIFy a!ftgl @
the previous result of the equation will be maintained until the trigger condition is again met

and a new result isalculated. For math equations, the calculated value will be maintained.

For logic and timer equations, the previous output and timer state will be maintained. Thus,

if the output is on when the trigger condition changes to false, the output contioyi¢ie

logic equation will remain on until the trigger condition is again met and a new output state

can be determined.

TheOutput selection is provided for Logic equations and is used to select the output for the
equation. The available output selections depend upon the number of loops available and
the number of outputs configured as events as well as expansion IO module cotdigura
The available selections can include S1_EvOut2, S1_EvOut3, S1_EvOut4, S2_EvOut2,
S2 EvOut3, S2_EvOut4, S3_EvOut2, S3_EvOut3, S3_EvOut4 and ExpOut32 to 45 which
correspond to the trigger selections above.

A IMPORTANT
The output selections are commtmall logic equations; therefore, multiple equations
can be assigned to the same output. If multiple equations are required for various
conditions to control a single output, make sure to configure the proper trigger for e
equation so that only onegeiation is active at a time. If more than one equation is
active at a time, the output may toggle on and off according to different results com
from multiple equations.

If a logic equation is set to an event output and an automatic ramp/soak-@nogds in
operation, the event state is continuously set by the running program. If the progra
state and equation result are different, the output will continuously toggle on and off
Therefore, it is recommended that logic equations not be tied totexgputs that can
also be under program control.

TheResult Showrselection is provided for Math equations. When on, the result of the
equation is displayed on the Overview screen in the runtime and the value is also selectable
for data logging and treding.When off, the value is not displayed in the runtime. The off
selection is typically chosen if a derived value is required for a soft alarm, but is not
something that needs to be displayed to the user.

TheDelayentry is provided for Timer equation§he delay is entered in seconds and can be
set with a minimum of zero to a maximum 86400 seconds (24 hours). When the equation
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result is true for the time period entered, the internal timer output will activate. eWithe
eqguation result is false, the time will be reset to zero and the internal timer output will
deactivate.

4.6.1Entering a Math/Logic Equation

To enter an equation, first select the equation type desired. Once the type has been
selected, touch the equation field on the Math/Logic Configuration screen. This will display
the equation entry screen.

Press the Done button to exit screen. Press the Done button to exit screen.
{Math Equation 1) {Logic Equation 1)

Touch equation field to test if valid (max 200 chrs remaining): Touch equation field to test if valid (max 200 chrs remaining):

4 S5 6 S 6

SQRT| Shift | Clear | & Shift | Clear

Math Equaion Entry Logic Equation Entry

The entry screen provides a keypad with access to all available operators for equation entry.
Math type equations provide a SQRT (square root) key while logic/timer egsaiplace

GKS &aljdzZz NB NRB2G FdzyOQuAzy 6AGK (GKS SljdzZ ta o
between the numeric and comparison operators as shown below.

1 28 =8 48 58 ol 7 sl ¢« m B / i - -8
“ 9 0 . | SQRT | shift | Clear| <-— | Done || AND | NOT | OR | SQRT| shift | Clear | <- | Done

Equations follow the standard order of operations for mathematics. Multipdinaand

division operators are evaluated first, followed by addition and subtraction. It is
recommended that you determine what your equation should be prior to entry, so that
parenthesis can be added in the proper locations in order to ensure that tpesaare

carried out in the proper order. New entries are always appended to the current equation.
You cannot go back and insert values or operators into an existing equation that may have
been missed. You must either backspace to the locatieih @xclear the equation and start
over. By planning and/or writing down the equation first, it will prevent you from having to
start over.
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Thelnputs drop-down menu(s) provide the means for adding system process values to the
equation. Simply select the desired value from the menu, and the value will be appended to
the equation. For math equations, only process values are available. These ineéude th
loop/limit PV, loop SP, loop %Out and the results of other math equations. The available
process input selections can include:

S1 PV Loop 1 (slot 1) process value.

S1 SP Loop 1 (slot 1) set point value.

S1 %Out| Loop 1 (slot 1) percentage of output.

S2 PV Loop 2/Limit (slot 2) process value.

S2 SP Loop 2 (slot 2) set point value. Only available a PCM is installed in slot 2.

S2 %Out| Loop 2 (slot 2) percentage of output. Only availabl€MRs installed in slot 2.

S3 PV Loop 3/Limit (slot 3) process value.

S3 SP Loop 3 (slot 3) set point value. Only available a PCM is installed in slot 3.

S3 %O0ut| Loop 3 (slot 3) percentage of output. Only available a PCM is installed in slot 3.

M1-M20 | Math equation 120 result. The tagname entered for the math block will also be sho
in parenthesis to assist in identification of each math result, i.e., M1 (Tagname).

For logic equations, an additional menpisvided that allows you to select from the

available loop event inputs and event outputs which correspond to the items listed under

the Trigger selections above. If any equations are configured as the Timer type, they will

also be providedas TLto T20.KS G F 3y YS 2F (GKS Sljdzr GA2Y gA
RSaA3AY I 02N F2NJ NEFSNBy OS o LF¥ Sljdz2t GA2Yy p &
YSydz AGSY ¢2dzZ R 6S RAALIIFIE@SR & a¢p o/ 22t
would be displayed inth& lj dzt G A2y & &AAYLI & ac¢péd I RRA (A
been configured, they will also be available for selection in a logic equation. They will be
provided in the dropdown menu as SA1 to SA10 corresponding to soft alarms 1 through 10.

TheDec Posentry field is available for math equations only. It allows precision of the math
equation result to be adjusted between 0 and 3 decimal digits for display on the Overview
screen in the runtime application and is also reflected in the value writiehe data log

file if the point if chosen for logging.

Any time during equation entry, you can test the validity of the equation by touching the
SYiuNE FAStERO® ¢KS Sljdzr 6A2y A& Fftaz2 ldzi2zYl G
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Press the Done button to exit screen.

Inputs

Equation = Result OK

Touch equ

S1_PY

Onlya valid equation can be saved. If the equation cannot be properly solved, you will not
be able to exit the screen until the equation is corrected or cleared.

Press the Done button to exit screen.
Ingts q]

Error: Syntax error: Missing operand after

Touch equ '/ operator.

The error message will provide help in determining what is wrong with the equation;
however, due to the number of possible combinations it is up to the user to ultimately
evaluate the equation and verify its validity. Once the equation can be properly solved,
LINBaaAy3a GKS a52ySe odzitaz2y oAttt NBOGdzNYy G2

4.6.2 Math/Logic Equation Examples

TheMCTequation module is not designed for higpeed calculation or logic purposes. The
equation module is not deterministic, i.e., does not operate on a fixed interrupt. The
equations are scanned approximately once every two seconds; however, file IO operati
or remote communications, VNC activity, etc., could extend the evaluation interval.

If your desired output control logic requires timing resolution better than the above scan

rate, use separate external device(s) to perform the required logicareatapable of the
timing resolution needed.
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4.6.2.10rder of Operations

TheMCTsupports standard math operators including addition (+), subtractipn (
multiplication (*) and division (/). The power of ttMCTmath/logic block, is that it allows
free-form entry of any equation including any combination of variables the system provides.
Due to this however, when entering equations, it is important to understand the standard
order of operations or the result may not be what is expected. The standard order of
operations is a collection of rules that reflect conventions about which procedures to
perform first in order to evaluate a givanathematical expression .

For example, in mathematics and most computer languages (including @

multiplication is ganted a higher precedence than addition, and it has been this way since
the introduction of moderralgebraic notation . Thus, the expression 2 + 3 x 4 is interpreted
to have the value 2 + (3 x 4) = 14, not (2 + 3) x 4 = 20. Where it is desired toeotherid
precedence conventions, or even simply to emphasize them, parentheses () can be added
to indicate an alternative order or reinforce the default order to avoid confusion. For
example, by adding parenthesis to the original expression, (2 + 3) sesfaddition to

precede multiplication providing the result of 20.

The same holds true for division and subtraction in which division is given a higher
precedence than subtraction. Therefore, when an equation is evaluated V@i
multiplication anddivision are executed first from left to right, and then addition and
subtraction are performed from left to right. If parenthesi® included in the equation, the
expression(s) within the parenthesis are evaluated first.

Parentheses First

4x(5+3)¢@/2) |(B+3)=8and(4/2)=2 are evaluated first

4x8¢2 4 x 8 = 32 is evaluated first since multiplication before additio

32¢2 subtraction is performed last to get result of 30

Else Multiply or Divide before Add or Subtract

4x5+3¢4/2 4x5=20and 4/ 2 = 2 are evaluated first

20+ 3¢ 2 addition and subtraction performed last to get result of 21
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With the introduction of exponents in the 16th and 17th centuries, they were given
precedence over both addition and multiplication and could be placed only as a superscript
to the right of their base. For example, 3 + 52 =28 and 3 x 52 = 79%0Tdoes not

provide the exponent operator; however, it can be accomplished by multiplying the number
by itself the same number of times as the value of the exponent, £e.5x 5 = 25.

If you require a value raised to a power, you must multiply the viejuiself in the equation
remembering to ensure proper order of operation using parenthesis. If you do not use
parenthesis to prioritize the operation, you will not get the desired result.

Exponent

Example:| 75/ 5

Correct: | 75/(5*5) | (5*5) =25 evaluated first since it is in parenthesis
75125 division performed last to get proper result of 3

Incorrect: | 75/5*5 75/ 5 = 15 evaluated first since multiply/divide performed
from left to right
15*5 multiplicationperformed last results in incorrect value of 7

In order to calculate the average of several values, you simply add each of the variables
together, and then divide by the number of variables. Again, the parenthesrequéed in
order for the calculation to be proper evaluated.

Averaging Example:

Average monitor points 1 to 4 where Mon1=72, Mon2=74, Mon3=78 and Mon4=77.

Average monitor| where Mon1=72, Mon2=74Mon3=78 and Mon4=77.
points 1to 4

Correct entry: (Monl + Mon2 + Mon3 + Mon4) / 4
(72+74+78+77)14=75.25

Incorrect entry: | Monl + Mon2 + Mon3 + Mon4 / 4
72+ 74 +78 + (7714) =243.25
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Without the parenthesis, the equation would incorrectly divide the process value of monitor
point 4by 4 and then add that to the sum total of monitor points 1, 2 and 3. By utilizing the
parenthesis, the sum total of all monitor points will be determined first, and that value will
then be divided by 4 to get the proper average of all four points.

4.6.2.2Square Root (SQRT) Implementation

To obtain the square root of a value or expression, you first activate the square root

Fdzy OtlA2y o6& LINBaaiAyd GKS {vwe (Seod ¢CKA&
OdzNNBy il Sljdzr iA2y o asKn8icated/by ¢hanpiy&olog Ml Viarialdef 2 O
selections following the activation of the SQRT function will be part of the square root
expression. Pressing the SQRT key again will end the square root entry by appending the

Of 2aAy 3 o6 NI Otiéianddhe key villunlack Squ&igndzhtry can then

continue as normal.

4.6.2.3Sample and Hold

To implement sample and hold, simply assign a trigger to the math equation instead of using
GKS RSTlLdA G al!fgleaég aStSOlAzyod 2 KSy GKS
equation will be continuously evaluated. When the trigger is off Nl&Twill stop

evaluating the equation, but the previous value will be maintained. This provides a simple
means for performing sample and hold.

For example, at the end of a cycle we want to capture the average temperature of loops 1
and 2 and hold that valuentil the next cycle is started. The event input of loop 1 is already
used as a status input to indicate that the cycle is active, so we can it as our trigger. Our
math/logic block would then be as follows:

Math/Logic 1

Tagname |PY AVG Result Shown M

Touch equation to edit:
(S1_PY+S2_PV)/2
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Since the trigger is active duriniget cycle, the average of loop 1 and loop 2 will be

calculated and displayed on the Overview screen. When the cycle completes and the input
turns off, the trigger for the equation will also turn off. The average of loop 1 and loop 2 will
no longer be caldated; however, the previous value calculated will be held and displayed
on the Overview screen until the next cycle is started, at which the trigger is again activated
when the input turns on and a new average is calculated.

4.6.2.4Basic Logic Operators

TheMCT provides standard logic operators (AND, OR, NOT) as well comparison operators of
less than (<), greater than (>) and equals (=). Couples with thédreeentry of theMCT
math/logic blocks, it permits the operators to be used in any combination wiyhaamilable
system variable to create the custom logic required for any application.

AND If either input is false, the output is false. If both inputs are true, the output is true.

Math/Logic 1

M| |

—H|4d|7m|m
= |m|m |

T
Touch equation to edit:

S1_EventIn AND S2_EventIn F = False (off)
T = True (on)

Nand If either input is false, the output is true. If both inputs are true, the output is false.

NOTE:
NAND is just what it implies, i.e., NOT AND.

Math/Logic 1 F F T
Type 3' mg | Trigger !:! h | E T T
— T F T
T T F
Touch equation to edit:
NOT (S1_Eventin AND S2_Eventin) F = False (off)
T =True (on)
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OR If either input is true, the output is true. If both inputs are false, the output is false.

Math/Logic 1 F F F
. T F T
Tagname Output m
T T T
Touch equation to edit:
S1_EventIn OR S2_EventIn ’:_I_: I_:ralse ((Oﬁ))
= lrue (on

Nor If either input is true, the output is false. If both inputs are false, the output is true.

NOTE:
NOR is just what it implies, i.e., NOT OR.

Math/Logic 1 F F T
T F F
T T F
Touch equation to edit:
NOT (S1_EventIn OR S2_EventIn) F = False (off)
T =True (on)

LatchWhen the trigger is active, the output follows the input. When the trigger is off, the
output is held (latched) at the value it had when the trigger was lost.

true (on), the equation will be

Math/Logic 1 evaluated. Thus, the loop 1

' _ — event output 4 will be on when

pe m Trigger m the loop 1 event input is on and
off when it is off.

Touch equation to edit: When the loop 2 event input is
false (off), the equation will no
longer be evaluated and the
previous output state will be held.

S1_EventIn
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RS Flip Flopne input sets the output true; another sets it false.

If the loop 1 event input is on and
output will be true. Since the

Math/ Logic 1 output is logically OR’d with the
loop 1 event input, even if the

Type m Trigger M input is turned off, the expression
within the parenthesis is still true

so the output holds itself on.
Touch equation to edit:

(S1_EventIn OR S1_EvOut4) AND NOT S2_EventIn

If the loop 2 event input is then
turned on, it will result in a false
outcome, and the output will be
turned off.

Comparison (Equalsl)f two values are the same, the output is true.

Math/Logic 1 As long as the set point of both

n ' loop 1 and 2 are equal, the
R Logic - Bl Always -l ouput will be on

Touch equation to edit:

S1_SP=S2_SP

Math/ Logic 1 As long as the loop 1 and 2 event
; ] ‘ — input states are equal, the output
OB ogic  -/BRE"CMAlways -l wilbe on ie. if both inputs are
' on or both inputs are off, the
Tagname Output m :
‘ output is on.

Touch equation to edit:
S1_EventIn=S2_EventIn

4.6.2.5Advanced Boost Heat/Cool Logic Example

Boost heat and boost cool applications typically involve-stage heating and cooling

where the low capacity stage is normally usednaintain set point condition. When a large

set point change then occurs, the low capacity stage would require too long of a period in
time to achieve set point, so a second stage is then necessary to increase the rate of change
until set point is againeached. The boost stage is then disabled and the low stage can

again maintain set point.
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This type of operation can be programmed into M€Tusing a logic type equation to
activate a digital output which would enable the boost heating or cooliagest Take the
following example:

Loop 1 (temperature control)

Output 1 configured for heating

Output 2 configured for cooling

Output 3 configured as math/logic event output only (for boost heat)
Output 4 configured as math/logic event output onfgr(boost cool)

The application requires that the boost heat output is activated when the heating output is
greater than 80% and the boost cool output is activated when the cooling output is greater
than 50%. This can be done utilizing two logic equations. We canlegavigating to the
Control Setup screen and entering a value of 2 for the number of Math/Logic equations.
Next, we will navigate to the Math/Logic Configuration screen to enter the equations.

Math/Logic 1 will be used for boost heat, so firstwe €ele ¢ [ 2 3A O0¢ F2NJ G KS
C2NJ NB¥FSNBYy OS> (KS ¢F3aylyYS gAtft 6S asSa G2
RSTlLdzZ G 2F a!'ftgleaég aAyOS (GKS 2dziLdzi &Kz dz |
output is above 80%. The Output selectionginthen be set to output 3 of loop 1. This
O2NNBalLRyRa (2 GKS G{mMyp9@hdzio¢ &aStSOGAZ2Yy D
display field. Select the output value of loop 1 (S1_%0Out) and using the keypad buttons,

enter the greater than symbol (>)Bn 1 KS @I £ dzS 2F yno CAYLffe:
your screen should be as shown below.

Math/Logic 1

Tagname Boost Heat Output m

Touch equation to edit:
S1_%0ut>80

When the temperature percentage of output is greater than 80, event output 3 of loop 1

will activate. When the percentage of output is below 80, tinpat will turn off. The

Slidzt A2y FT2NJ 62240 022t gAff 0S SYidSNBR AY
navigation arrow at the top right of the screen to access equation 2.
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Like the boost cool equation, set the equation Type to logic. Theefnygty be left at the
RSFlLdz G 2F a! gl daéod C2NJ G0KS ¢lF3aylFYSz Sy
F2N) 6KIFG GKS Sljdz2r A2y A& dzaSR T2 N C2NJ (K.
corresponds to output 4 of loop 1. For the equatioreatlithe loop 1 percentage of output

(S1_%0Out), but unlike boost heat, we will select the less than symbol for the comparison.

This is necessary because the loop percentage of output is represented as a negative
number in heat/cool applications. Thus, in order to have the output activate when the
cooling percentage is greater than 50%, we need to specify less3bamhich correponds

to a cooling output of 50% to 100% (full cooling). When complete, the equation will appear
as in the image below.

Math/Logic 2

Tagname Boost Cool Output m

Touch equation to edit:
S1_%0ut<-50

When the temperature percentage of output is less th&f, event output 4 of loop 1 will
activate. When the percentage ofitput is above-50, the output will turn off. The two
equations now provide the boost heat and cool functions required. However, what happens
if the percentage of output is varying around the desired set point. If the heating output is
varying between 9% and 81% for example, this can cause the boost heat output to
constantly turn on and off. This could cause a control issue since the second stage of heat
would by cycling on and off which may cause oscillation in temperature when the set point
is firstreached.

In order to prevent that, we could add delays that require the percentage of output for to
exceed the required activation point for a period of time. This would prevent the output
from cycling on and off when the heating output varies from 0%1% by requiring it to

be above 80 for a period of 10 seconds for example. In order to do this, we need to
implement a Timer equation. To do this, we first need to increase the number of
Math/Logic equation on the Control Setup screen. Do this bingethe number of

equations to 3. Next, navigate to the Math/Logic Configuration screen and select equation
3.
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{SG GKS ¢eL)S 2F Sljdzr GAzy (G2 da¢AYSNEO® ¢ KS
that the timer is activated/deactivated based the percentage of output. For the

¢33yl YST SyGiSN) a1 SIHG 5Stlreé¢ G2 RSEAONAROS (K
delay period in seconds (10 for this example). The timer is activated based on the result of

the equation entered. Like therevious logic equation for boost heat, we want the timer to
activate when the percentage of output is greater than 80%. Thus, for the equation, enter
G{mMuy>hdzi By né¢ &

This will result in the time delay being started when the percentage of output isegréedn

80%. If at any time the percentage of output falls below 80%, the time will be reset and the
delay will start again when the output exceeds 80%. If the output remains above 80% for

the 10 second delay period, the internal timer output will beieated. To implement the

delay on the output, we must now change the equation for the boost heat output. Do this

o0& LINBaaAay3d GKS abSEdGé yI@Aardazy | NNRg | i
1 equation.

To use the timerinthe equatiah (0 2 dzZOK G KS Sljdzr A2y G2 SRAU
delete the current equation, and then select the timer from the logic item eslopn menu.
LG oAff 0SS RAALXIESR a ac¢o ol SkHG 5StlLeoed

modification. Yowshould now have Math/Logic 1 and Math/Logic 3 equations as depicted
below.

Math/Logic 1 Math/Logic 3

Touch equation to edit: Touch equation to edit:

e

With the above two equations, the timer will begin counting down when the heat
percentage of output is greater than 80. Once the 10 second delay period expires, the
internal timer output will be on. When the timer output is on, equation one will be
evaluated as true since the timer (T3) is expired. This results in event output 3 of loop 1
activating and enabling boost heat. The same thing can be accomplisheblowghcool by
using a fourth math equation to create another timer to delay the boost cool output.
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4.6.2.6Advanced Compressor Control Logic Example

Compressor control applications typically involve single or dual stage refrigeration systems.
Dual stage systems are utilized in wioav temperature situations such as environmental

test chambers or even heat treat applications where temperatures bel®9F (73°C) are
required. Typically, control schemes for environmental chambers tend to be more complex.
Take the following example in which an environmental chamber controls both temperature
and humidity. For heat/cool operation only, a dual staggigeration system is used to get

to ultra-low temperatures. However, when in the temperature/humidity mode of operation
in which the chamber is controlling both temperature and humidity, only the first cooling
stage is utilized.

Since humidity can dybe controlled between temperatures of 32F (0°C) and 212F

(100°C), the second stage refrigeration system is not used for cooling since it operates at too
low of a temperature. Also, stage 1 is required for dehumidification by using what is
referredtol & | agSG O2Afé¢ HKAOK Aa dzaSR G2 &A0GNAL
much like a home dehumidifier unit strips moisture from the air in damp locations such as a
basement. All of this requires the controls system to know when to use stagmfressor

vs. stage 1 and 2 compressors as well as when to turn them on and off based on cooling and
dehumidification demand. This can all be accomplished using several logic/timer equations

in the MCT [ SGQa 0S3IAY HAGK | sténddoiffighlation a5 ®N6WIS NI

Loop 1 (temperature control)

Output 1 = heating

Output 2 = cooling

Output 3 = event output for chamber on/off (enables/disables fans for circulating air)
Output 4 = stage 1 compressor (for cooling and dehumidificatiben humidity

control active)

Loop 1 (Humidity control)

Output 1 = heating (humidification)

Output 2 = cooling (dehumidification)

Output 3 = event output for humidity system on/off

Output 4 = stage 2 cooling (for cooling when humidity control isactive)
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We only require the refrigeration compressors to operate when cooling or dehumidification

is required. We also do not want the compressors turning on and off rapidly, so start and

stop delays should be used to prevent them from turning on afdjwickly when the

temperature or humidity is hovering around set point. We will begin by creating an on

delay timer that can be used as the requirement for the compressor(s) to run. We will
RSTAYS SljdzZ dA2y M FyR I ¢AAES NI & edS o I yeiK SA (¢
GKS aeadsSyvya 2LISNYGA2y |40 it GAYSao . @ LINJ
know it is for delaying the start of the compressors.

Math/Logic 1
Type mer v Trigger

Tagname |CMP ONDLY Delay (seconds)

Touch equation to edit:

S1_EvOut3 AND ((S1_%0ut<-1) OR (S2_EvOut3 AND (S2_%0ut<-
1))

We do not want to delay the start of the compressor too long, so as slabeve s short

delay of 10 second is used. The equation shown above defines the condition at which the
time delay begins. Since we do not want the compressors activating unless the chamber is
on, we begin with the chamber event (S1_EvOut3) having tmnbehich is loop 1 event

output 3. As long as that event is on, we require the compressor to run if cooling is required.
Thus, we add the condition of loop 1 output being less tHi&b which is a cooling demand

of 1% (S1_%0O0ut-¥¢). We also need the cqressor to activate if the humidity system is on

and dehumidification is called for. This is loop 2 event output 3 active and loop 2 output
being less tharl% which is a dehumidification demand of 1% (S2_EvOut3 AND (S2_%0Out <

-1)).

Note that the two onditions for cooling and dehumidification have to be combined with a
logical OR in parenthesis so that if the chamber event is on AND cooling OR
dehumidification are required the timer will be activated. The position of parenthesis is
important so that he evaluation is carried out properly. As can be seen, the equation can
become complicated when multiple evaluations are required so it is best to write out the
equation first and then enter it into th®1CT Now that we have the start delay, we need

the stop delay. We will advance to math/logic equation 2 and define it as a Timer type also.
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Like the start delay, we need tiMCTto continuously monitor system operation so the
CNAIISNI Aa al!fgleasdao ¢CKS ¢ 3yl YSesvhegi 0SS &
the compressors are to turn off. We also want to extend the off delay so that once set point

is reached, they will be available for a small bump of cooling or dehumidification should it

be needed frequently to maintain set point, so in this exaenpé will use 90 seconds. The

off delay is essentially the opposite of the-dalay equation. We want the compressors to

turn off when both cooling AND dehumidification are not required.

As shown in the image below, we begin by evaluating the loppréentage of output and

when greater than 1%, we want to signal that the compressors are not required (S1_%Out >
1). However, we must also perform a logical AND with the dehumidification requirement
because we do not want the compressors turning off salboth cooling and

dehumidification are not required. The dehumidification requirement is also only a valid
condition if the humidity system is on. If it is turned off, the dehumidification requirement
does not matter as the humidity system is not erebl Thus, our off delay can time down if

the humidity event is not active OR the loop 2 is actually calling for humidity (NOT
S_2EvOut3 OR (S2_%0ut > 1)).

Again, note the importance of the parenthesis in evaluating the cooling requirement, the
dehumidfication requirement, and then evaluating the two together to determine if the off
delay timer can count down.

Math/Logic 2
Type mer 77 Trigger

Tagname CMP OFF DLY Delay {(seconds)

Touch equation to edit:

{(S1_%0ut>>1) AND ( NOT S2_EvOut3 OR (S2_%0ut>1))

Before utilizing the on and off delay timers in logic equations to active the compressor
outputs, one more timer is required. In thesmof dual stage refrigeration systems, a delay

is required between the start of stage 1 and the start of stage 2. This is necessary in order
for the first stage to be ready for the load placed on it when the second stage starts, so that
it can remove théheat from the second stage. Thus, we require one more timer which will
create in math/logic equation 3.

Pagel07



Brain‘hi’d MCT MultiLoopController User Manual

This equation is relatively simple (as shown below). First, we need to verify that the stage 1
output is activated (S1_EvOut4) which is loop In¢witput 4. Next, we only want stage 2

to activate if the humidity system is not on which is loop 2 event output 3 (NOT S2_EvOut3).
2SS gAfft 3IAGS AG I on &aSO2yR RStFre& IyR GKS
of the required time delaybave been created, we can create the two logic equations to
active the outputs for the stage 1 and stage 2 compressors.

= “ = =
Math/Logic 3
Type mer v Trigger

Tagname SYS2 DLY Delay (seconds)

Touch equation to edit:

S1_EvOut4 AND NOT S2_EvOut3

Advancing to math/logic equation 4, we will enter the logic equation for activating the stage

1 compressor. Withtheequatich S F2NJ 0 KS a[ 23A0¢ GeLSz S
G{G1@3S mMé¢ F2NIARSYIGAFAOFIGAZ2Y LlzN12aSao ¢ K
that it evaluates the compressor output control at all times. Since this equation is to control

the stage Icompressor output which is loop 1 event output 4, we set the Output to

G{mMyP9 dhdzineé o

For the compressor output to activate, we require the chamber event to be active

(S1_EvOut3) and the atelay timer to be expired, which was the math/logic equation 1
(represented as T1). However, we require the compressor to remain on until tueloff

timer expires which was math/logic equation 2 (represented as T2). In order to do this, we
Oty dziAf AT S GKS al YS 2dziLidzi 1 KoB itsSifjodzIThiki2 y A .
done by the logic comparison of T1 OR S1_EvOut4. When combined with the chamber

event, we then have a result of when the chamber event is on AND the on delay is expired

or the compressor is on, turn on the compressor. Since tihgpcessor output is off at

system start, the event must be on and the time delay expired for the compressor output to
activate.
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Math/Logic 4

Tagname STAGE 1 Output m

Touch equation to edit:
S1_EvOut3 AND (T1 OR S1_EvOut4) AND NOT T2

However, once the compressor activates, it would remain on unless the chamber event
turns off. In order to get it to ttn off based on the offlelay timer expiring, we add the final
portion of the equation which is the offelay timer NOT being expired. Thus, even once the
compressor is activated and it latches itself in, the result of the equation only remains true
whenthe off-delay timer (T2) is not expired. Once the-déflay timer expires, the result of
the equation is false and the stage 1 compressor output turns off.

The final equation, Math/Logic 5, is for the stage 2 compressor output. It will essentially a
duplicate of the stage 1 equation, but with one additional condition, i.e., the delay timer
(math/logic equation 3) must also be expired.

Math/Logic 5

Tagname STAGE 2 Output m

Touch equation to edit:
S1_EvOut3 AND (T1 OR S1_EvOut4) AND NOT T2 AND TS

By duplicating the stage 1 equation and appending the requirement that the system 2 delay
time has expired (neresented as T5), the stage 2 compressor output will activate and
deactivate under the same conditions as the stage 1 compressor, but also require the
system 2 delay to be expired. Since the system 2 delay timer is only enabled if stage 1 is
active and tle humidity system is not active, the permits stage 2 operation only when in
heat/cool operation and not humidity operation as required.
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Note that this is only an example on how tRECTand the math/logic module can be

utilized to perform more complex control scenarios such as compressor control. The free
form logic entry provides you with numerous options and possibilities to implement various
logic tasks that your application may recgl

4.7 Cascade Control Option
Cascade control can be utilized when the control type is set for Dual Loop (+ Limit) or Three
Loop. For the Single Loop (+ Limit) control type selections, the cascade control function
selections are not accessible since cascade control requires two loops in order to operate.

4.7.1 What is Cascade Control

Insinglef 22 L3 O2y U NRf I sekpSintis 8e2bylan@eratibrMidfitd oStpLD &
drives a final control elemenEor example, a temperature controller driving a heating
element which regulates the temperature of a jacket surrounding a reactor vessel.

In this example, the ability to uitiately control the product temperature is dependent upon
the thermal conductivity of the reactor vessel material, the thermal conductivity of the oil as
well as that of the product itself. Since the loop control (LC) is only monitoring product
temperature as long as it is below set point the output will be on and the heating element
will be heating the oll.

If thermal conduction to the product is slow, the heating oil could reach temperatures well
above the desired safe operating range, causing a tragasic failure of the reactor vessel.
Or, it could cause a large overshoot once the product reaches set point since the oil is
already heated well above the desired temperature and thus destroying the product.

300°C Setpoint
‘ o Lc out h210%%
Output
PV
SENSOR
[
5 PRODUCT
HEATER
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A solution for the problems that aiieherent to this system is cascade control. Cascade

control 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). Cascade control is typically
used to improve antrol of systems that are subject to significant lag, like this example. In a
OF a0FRS O2yGNRBf INNIy3ISYSyids GKSNB IINB (g2
drives the set point of another controller. Here, the outer product temperature coleirol
(master) is driving the set point of the inner oil temperature controller (slave) in order to

keep the product at its set point.

The maximum oil temperature is limited to a safe operating range since it is now controlled
directly. The product tempgature control generates a set point of 0 to 400°C based on a 0
to 100% output. Thus, the oil temperature will not exceed 400°C.

This also limits possible overshoot of the product once it reaches set point. As the product
approaches set point, the ctmol output decreases causing a drop in the oil temperature set
point. The oil temperature control loop then immediately responds by reducing its output
to decrease oil temperature.

Ideally, as the product reaches its set point, the oil temperaturealsb have decreased to
a minimal value over the product (in order to account for thermal losses in the system) and
thus hold the product at its set point.

JO0°C Master Setpoint

‘ MASTER 15100  oso0c|\ *A'E
s Out P out b

Ourtpust Riave &

MASTER SENSOR

—

SLAVE SENSOR

The advantage of cascade control, like in the example above, comes down to isolating a
process with relatively slow dynamics (like temperature, level, humidity) from some other
relatively-fast process that has to be manipulated to control the slow procddfie heating
elements were directly immersed in the product, then cascade control would most likely not
be necessary as the heating elements would directly affect the product temperature. Since
the heating element affects oil temperature, and thatimn affects product temperature,
cascade control is necessary in order to properly control the system.

Pagelll



Brain‘hild MCT MultiLoopController User Manual

Cascade control does have disadvantages. One, it requires an additional measurement in
order to work. Two, there is an additional controller thaisito be tuned. And three, the
control strategy is more complex, for engineers and operators alike. These disadvantages
have to be weighed up against the benefits of the expected improvement in control to
decide if cascade control should be implemented.

Cascade control is beneficial only if the dynamics of the inner loop are fast compared to
those of the outer loop. Cascade control should generally only be used if the inner loop is at
least three times faster than the outer loop, because the imprgvedormance may not

justify the added complexity. In addition to the diminished benefits of cascade control

when the inner loop is not significantly faster than the outer loop, there is also a risk of
interaction between the two loops that could resultimstability. This is especially true if

the inner loop is tuned very aggressively.

4.7.2 Input Low/High Scale

The Cascade Control screen is accessed from the Options menu. The function selections are
provided via three, drop down menus. These menus all@wtiode of operation to be set
as well as select which loops are to be the inner and outer.

Cascade Control

Control Mode Inner Loop Outer Loop

Disabled ~/fLloopl  [~[floopl ||

TheCascade Control Moddrop down menu provides the following selections:

Disabled ‘ Cascade control is not implemented and all loops run independentdp®fnother.
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Process

Deviation

This mode allows the lower and upper set point range of the inner loop to be defir
NBflGAGS G2 GKS 2dziSNJ f22LJQa LISNODSy
Cascade screen in the runtime application) are provided and used to set the lodie
upper set point range of the inner loop. The output of the primary loop is used to
calculate a linear set point between these lower and upper values in order to gene
the set point for the inner loop.

For example, if the outer loop is configurfmt 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 outer loop will gener
set point of 0 to 50 on the inner loop. Sm output of 50% would be a set point of 2!
on the inner loop.

If the outer loop is configured for heat/cool operation, it will have an outpul@D to
100% wherel100% is full cooling and 100% is full heating. If the lower and upper
limits enteredin the runtime on the Cascade screen are 0 and 50, an outpdi06fto

100% on the outer loop will generate a set point of 0 to 50 on the inner loop. So,
output of 0% (no heating or cooling) would be a set point of 25 on the inner loop.

NOTE

This node is recommended for heat only or cool only applications where the inner
loop must exceed the outer loop set point in order to account for losses in the sys
in order to get the outer loop to reach set point.

To utilize this mode of operatiotthe control outputs of the inner loop must be wired
to the final control elements. The outer loop is not used to directly control the
process. Itis used to generate the set point for the inner loop.

This mode allows the lower and upper selint range of the inner loop to be defined
as an offset from the outer loop set point. When selected, entry fields (on the Cas
screen in the runtime application) are provided and used to set the lower and upp
deviation from the outer loop set poinfThe lower and upper range of the inner loog
set point is calculated by adding and/or subtracting these values as offsets from tl
outer loop set point. As the outer loop set point changes, the window defined by 1
lower and upper limits automaticallyhanges with it.

For example, if the outer loop is configured for heat/cool operation, it will have an
output of -100 to 100% wherel00% is full cooling and 100% is full heating. The
cooling output of 0 ta100% will apply an offset of 0 up to the lomignit value and
the heating output of 0 to 100% will apply an offset of O up to the upper limit value
With an output of 0% on the outer loop and an outer loop set point of 25, the inne
loop set point would also be 25 (no offset).

However, if the laver limit value is10 for example, the inner loop set point will vary

from 25 to 15 as the outer loop cooling output goes from 61100%. Likewise, if the
upper limit value is 10, the inner loop set point will vary from 25 to 35 as the outer
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Ratio

loop heatirg output goes from 0 to 100%. As the outer loop set point is changed,
for example, the inner loop set point window then varies with it and becomes 70 t
This limits the range of the inner loop set point to a small band around the outer Ic
setpoint.

NOTE

This mode is recommended for heat/cool applications to limit the difference betwe
the outer and inner loop process values to minimize the amount of
overshoot/undershoot that could occur once set point is reached.

To utilize this modef operation, the control outputs of the inner loop must be wirec
to the final control elements. The outer loop is not used to directly control the
process. Itis used to generate the set point for the inner loop.

This mode of operation allowséhinner loop set point to be defined according to the
2dzi SNJ f 221LJ0a LINROS&aa QI f dsSo 2 KSy &8s
in the runtime application) is provided and used to enter a ratio for the inner loop.
The value entered ismulipA SR G2 GKS 2dzi SNJ f 22 LJQ&
as the inner loop set point.

For example, if the ratio is set to 0.2, with an outer loop process value of 0, the int
loop set point will also be 0. As the process value of the outer loapases, the inne
f221L) aSG LRAYG oAttt Ffaz AYyONBIasS LN
with an outer loop process value of 10, the inner loop set point would be 2 (10
multiplied by 0.2).

NOTE

This mode is typically used in mixingpligations (flow) where the outer loop is
directly controlling flow of water for example, and the inner loop would be controlli
the flow of an additive that is required to be mixed at a certain percentage.

To utilize this mode of operation, typicabipth the control outputs of the outer loop
and inner loop are wired to the final control elements. The outer loop would contr
the valve for water flow, while the inner loop would control the valve for additive fli
This allows the operator to adjugté water flow as required for downstream
processes and the inner loop will automatically adjust the required additive flow b
on the actual water flow rate.

If in this example the water flow rate is controlled by another process, the outer lo
would not be wired and its set point value would not be utilized. The inner loop se
point is determined solely by the actual process value of the outer loop.

TheCascade Control Inner Lo@nd Cascade Control Outer Loayop down menus
provide a current list of all configured loops (by tagname). This allows the inner and outer
loops to be selected according to the desired loop order. Note that both inner and outer
loop cannot be set to the same loop. If the same |lmgpelected, cascade control will not

operate. Once loop must be selected as the outer loop to drive the set point of the inner

loop.
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4.8 Expansion IO Module Option
The Expansion 10 Configuration screen is accessed from the Options menu. The screen allows
the option to be enabled/disabled and also provides access to all input and output function
settings for the expansion 10 module.

Expansion IO Configuration

Expansion IO
Enabled

Input 8 Function
None

Input 8 Alarm Message/Annotation
Nf& (for input alarmfannotation function only)

Input 9 Function
None

Toview alloftheavaitat S &aSGidAy3as GKS 9ELI yaA2y Lh Ydzi
the configuration items for each input and output will then be provided in the list. Simply

swipe up or down on the screen to scroll through the list items. To edit a value, tapwhe

for the desired item.

4.8.1Input (8-23) Function

The input function is used to select the desired mode of operation for each digital input.

Each input is provided with its own function selection. The input numbers correspond to

the markings on the expansion 10 module. The input selections are mutwallysive, i.e.,

selecting one will turn off the others. Once the desired function has been selected, press
0KS a52ySé¢ odzilizy G2 aSi GKS AyLdzi FdzyOuaAz2
return to the main Expansion IO Configuration screen.

Press the Done button to exit screen.

Input 8 Function Done |

None

Automatic program runjfabort OFF
Automatic program hold/resume OFF
Automatic program run/hold OFF
Alsivins it Tnee
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TheAutomatic program run/abortfunction will start the currently loaded program from
step 1 if not already running, upon activation of the input (an off to on transition).
Deactivating the input (an on to off transition) will stop the program i iturrently running.

TheAutomatic program hold/resumdunction will place a currently running program into
hold when the input is activated (an off to on transition). The program will resume
operation and return to the run mode when the input is deaated (an on to off transition).

TheAutomatic program run/holdfunction will start the currently loaded program from step
1 if not already running, upon first activation of the input (an off to on transition).
Deactivating the input (an on to offansition) will then cause the program to go into hold.
The input must then be reactivated in order for the program to resume operation.

TheAlarm inputfunction allows the input to be used for alarm indication. When the input
is activated, the Input larm Message/Annotation (see following section 4.8.2) is displayed
on the alarm screen in the runtime application and the audible alarm sounds.

TheData logging annotatioriunctions allows the input to be used to write an annotation
(operator event) tahe running data log file. When the input is activated, the Input Alarm
Message/Annotation (see following section 4.8.2) is written to the data file.

TheMath/logic input only function allows the input to be used as an input for math/logic
equations oiy. See section 4.6 Math/Logic Configuration for more information.

NOTE

In order for the alarm and annotation input functions to operate properly, the input must be
activated for at least five seconds. If the input is not activated for the minimunpienied,

the input status may not be captured and the alarm or annotation will not be posted. In
order for the input to reset and capture the next input status, the input must also remain off
for at least five seconds.

4.8.2Input (823) AlarmMessage/Annotation

When the input function is set to alarm input or data logging annotation, the Input Alarm
Message/Annotation entry (for the corresponding numbered input) allows the user or OEM
to assign the message that will be shown on the alarm scireéme runtime application for
alarm operation, or the operator event that will be written to the data log file for

annotation operation. The message can be up to 25 characters long.
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4.8.3Input Low/High Scale

The output function selection is used to seldw desired mode of operation for each

digital output. Each output is provided with its own function selection. The output numbers
correspond to the markings on the expansion IO module. The output selections are
mutually exclusive, i.e., selecting owdl turn off the others. Once the desired function has

A ¥ s A ~

0SSy aSt SOGSRX LINKaa GUKS a52ySé¢ odzidzy G2
and return to the main Expansion 10 Configuration screen.
Press the Done button to exit screen.

Output 32 Function Done |

None | oFF

Event output OFF

Manual event output only _on |

Math/Logic event output only [ oFF
TheEvent outputfunction allows the outptito be turned on and off via an automatic
program or manually through th®ICTNXzy G A YS | LILIX A Ol A2y G2 | Ol
system components on and off.
TheManual event output onlyfunction is similar to the Event output function above as it
allows the output to be turned on manually through tMCTruntime application to act as a
GazFaée agAlO0OK (2 GdzNy aeadSy O2YLRySyla 2y
controlled via an atomatic program which allows the output to be controlled separately
regardless of program operation.
TheMath/Logic event output onlyfunction allows the output to be controlled only by a
logic equation (See section 4.6 Math/Logic Configuration). Thmiowill not be accessible
OKNRdzZAK (GKS NMHzyGAYS LK AOFGAR2Y & | aqaz¥id
selections.
IMPORTANT:

The expansion 10 module is equipped with a communications safety interrupt. If
communications are lost between tMCT and the expansion module for more than 60
seconds, all outputs of the expansion module will be turned off. When communications to
the expansion module is restored, the outputs will immediately return to their previous state.
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Therefore, itisrecommyeRS R GKIF G GKS &aeadasSy Aa asSa G2z
the MCTprior to troubleshooting any communication failures in order to reboot the system
from the off state. This ensures that any logic associated with output operation can resume
from a known state when communications are restored in order to maintain any

programmed sequence of events that must occur in order according to existing logic blocks.

4.9 Event Timer Option
The event timer option provides a countdown timer coinciding with the event 1 output. This
provides simple, timed operation of the system for a preset period when more complex
automatic program operation is not required.

Event Timer

Event Timer Option Power Fail Mode

Alarm on Completion Email /SMS on Completion

OFF OFF

The event timer is automatically assigned to the first event output. If no
event outputs are configured, the timer will still operate and provide a
visual countdown only.

TheEvent Timer Optiorbutton toggles the option on and off. When enabled, the timer is
automatically associated with event 1 and its corresponding output. Thus, when the timer is
started, event 1 will be turned on. When the timer is stopped and/or completes its cycle,

eventm gAff 0S Gd2NYySR 2FFo 1 00Saa (2 GKS GAYS
View and Overview screens in the runtime application.

ThePower Fail Modeselection is used to set the desired mode of operation of the timer when
power is resbred if it was running at the moment power was lost.

Terminate: | When power is restored, event 1 and the timer will be off.

Resume: When power is restored, event 1 will be on and the timer will continue operation fro
the time remaining at the moment power was lost (within 1 minute accuracy).

Restart: When power is restored, event 1 will be on and the timer will reset and begins its
countdown from the specified time entry.

WhenAlarm on Completions turned on, theMCTwill activate an alarm upon completion of
the timed cycle. Once the alarm has occurred it must be manually cleared from the Alarm
screen of the runtime application.
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The Email/SMS on Completiorelection is used to enable email/SMS capability for the timer.
When on, if the email client of thelCThas been properly configured and email addresses

have been entered into the system to receive email and/or SMS messages on alarm (see
section 9.8 Email), a timer completion message will be sent to the applicable email addresses
at the end of the timing ayte. If this setting is off, no email/SMS message will be sent
regardless of the email client settings.

4.10 Functions
TheMCTfunctions are accessed from the Startup menu and allow the user or OEM to select
which screens/menu items will be enabled (shown) inM@Truntime application. These
functions can be used to customize the system to meet specific requirements.

When furctions 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 tduhetion. The
following list provides the available MCT functions, where to find the menu item(s) applicable
to the function and a description of what it applies to.

Functions SelectAll | = Clear All |
Loop View _on_|

All View _on |
Chart View _on_|
Alarm View _on |
Alarmn 1 an | on
IMPORTANT:

Disabling MCT functions are not required for the application resutsystem that is clean
and easy to use for the operatdrowever, be careful when disabling certain items. Without
access to them, there may be no way to determine if the system is operating as required.
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MCT Function

Runtime Menu Location

Description

Loop View

View\Loop

View loop PV, %0ut, set loop set point and set fixed percentage
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 acces:
All View is also removed, user will be unable to turn manual eve
outputs on and off.

All View

View\Overview

view loop PV, @ut, set loop set point

NOTHf access to the Loop View is also removed, the user will b
unable to monitor or adjust loop operation.

Chart View

View\Chart

view and set up real time trends for loops and monitors

Alarm View

ViewAlarm

Notifications

viewand 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 occu
pressing the flashing alarm icon.

If the alarm is latching and does netset, 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.

Alarm Log

ViewAlarm 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 disablec
through this item, the user will be unable to log on. Default
security (operator level) access will be used. This allows audit t
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-eaable security menu to
gain access to the audit files.

Automatic
Program
Control/Recovery

Program

DevicéSetting$Offline\Se
t\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 t
access or stamprograms via the interface.
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MCT Function

Runtime Menu Location

Description

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 wher
the MCT starts and this menu is then disabled, data logging will
disabled. This menu item must remain visible in order for the bt
in data logging of the MCT to function.

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

Data Log Viewer | DataChart access to view historical data log files

Annotations Data View\ Annotation access to add and view operator annotations to data files

DigitalSignatures | Data View\Signature access to view and add digital signature to data log file
access to copy/delete alarm, audit, program and data log files

File Utilities Data Utilities\USB

Note: Alarm, audit and data files may be transferred via FTP if L
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 runtirr
application, his 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 View\Loop access to placing the loop manual and setting a fixed percentag:
Mode of output
access loop tuning screen
Loop PID Tunin DevicéSetting§View Tuni
P 9 ng NOTE:With loop PID tuning disabled, the user will also lose the
ability to place the loop in auto tune.
Loop Cascade DevicéSetting§Set Casca .
i access cascade settings screen
Settings de
access alarm settings
. . . NOTE:Alarms can be fully programmed in the Configuratod
Alarm Settings DevicaSettingsSetAlarm hidden in the runtime by disabling this function. The alarms will
operate as programmed in the background removing all access
the operator.
Email/SMTP DevicéSetting$EmailEm . ' . .
i . access to view/configure email settings
Settings ail
L DevicaSettingsSet Com access to web server, Modbus and VNC settings
Communication ms

Setings

Notifications

view web server and VNC status
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MCT Function

Runtime Menu Location

Description

Edit Event Names

DevicéSetting§Set
\Event

access to view/edit system event names

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

Temperature Units

Devicé4 Setting§Offline\Se
t\Units

access to set temperature units

Input Calibration

DevicéSetting§Offline\Ca
librate\Inputs

acass to input calibration for all loops and limit control if installe:

Devicé&Setting§Offline\Sy

Import/Export access import/export utility to back up current Oridf

Setup ste@ . configuration or restore configuration from bacip file
Configuration

Setpoint Limits DevicéSetting§SetLimit | access loop set point high and low entry limits

Language

DevicéSetting$Offline\Se
t\Language

access to set the MCT display language selection for menus an
online help

Exit Application

DevicéSetting$Offline\Sy
stem\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

accesgo program selection and run/hold control
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4.11 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
andwhenthed | 2YSé¢ A02y Aad LINBaaSRo

Startup View

Loop View E

All View OFF
Chart View OFF
Alarm Yiew | OFF_
Alarim | ~m NEE

The available selections are Loop View, All View, Chart View, Alarm View and Alarm Log.

NOTE:
If the selected screen to view on startup is disabled in the MCT functions list, the screen will
2yte 0SS I @I Af | oidoSisppeksd/ (G KS al 2YS¢

4.12 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 outputeiigured as an alarm, one soft alarm programmed
or the limit control installed.

Alarm Names
ALM&1

{Loop 1 Output 4)
ALM&2

{Loop 1 Soft Alarm)

ALM&3
{Loop 1 Soft Alarm)

ALME4
{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
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ALM#1, 2, 3, etc. To assist in identifying which device/outpuaithem 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 téxip to 25 characters.

4.13 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 configad as an event.

Event Names
Evil

{Loop 1 Output 3)
Ev2

{Loop 2 Output 3)

EV3
{Loop 2 Output 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 assigneal the list includes the event source. The event
names will be displayed in the runtime application 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 desiré text up to 9 characters.

4.14 Custom NameAddress
The Custom Nami@ddress screen is accessed from the Tagnames menu and is typically used
by the OEM to configure the main splash screen when the MCT runtime application starts. It
allows the company name armbntact information to be entered and shown each time the
MCT 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.
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Custom Name\Address
Company BRAINCHILD
Address NANGANG

Phone 27861299

Prod Name |MCT4

Enter startup screen and about information.

To edit the company, address, phone number or coligrqproduct) 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 MCT starts.

4.15Loop Address Utility
The Loop Address Utility is a common MCT utility that is utilized on the MCTB hardware
platform. It is accessed from the File menu. It is not for use with the MCT unless external loop
control boards are used (custom application). The PCM and HLM ddrisMCT do not
require address assignment. However, external loop control boards (the B42 on the MCTB
hardware platform) must have their individual communication address set to properly
communicate with the user interface.

Loop Address Utility

This utility can be used to assign the communications address to a
loop control board when a display module is not available for direct

input. The utility will attempt to assign the proper address to the

attached loop control for the loop humber entered. Only one loop
control can be connected or powered on at a time when running the

address utility. DO NOT connect or power on more than one loop
control or the loop assignment will fail.

Loop Number :’ Assign Address

In order to use the utility, only one loop control board can be connected to the master RS485
serial interface of the MCT at a time. All PCM and HLM cards must also be removed (if
installed). With only one loop control board powered on or connected,pties Loop

Number field and enter the address to assign to the attached loop control. Once entered,
LINBaa GKS a! aaAdy ! RRNB&aaé¢ odzid2y FyR (GKS dz
and set its address to the one entered once found. Ifuhigy fails to set the address, check

the wiring to insure it is properly connected.
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If the loop control board has been previously used for another application, it may be possible
that the address or other communications settings have been changadhwprevent the

utility from working. In this case, a display module must be connected to the loop control
board to set the proper communications settings:

Address: 1, 2 or 3 (for loop 1, 2 or 3)
Baud rate: 9600
Parity: Even

IMPORTANT

The loopnput number corresponds to the communications address that must be set in the loop
control board for the MCTB to access it properly. If the communications address is not set
properly in the loop control, the MCT will not be able to communicate withitagr

communicate with the wrong loop control and assign the incorrect set points and control
parameters to it.

4.16 Smart IO Communication utility
The default communication parameters of the monitor module (new module or one that has
factory reset applied) do not match the proper settings required to communicate with the
MCT. The Smart IO Communication Utility (accessed from the File menu) paquicleseasy
method to configure the monitor module parameters via the touch of a button.

Smart I0 Communication Utility

This utility can be used to detect and set the the proper
communication parameters in the Smart 10 monitor point card for use
with the MCT. In order to use this utility, be sure that the monitor
card address is properly set (both rotary knobs set to 1). Cycle
power to the monitor card after setting the proper address. With the
monitor card properly connected to the RS485 serial link, press the

"Detect Monitor Point Card" button (See manual if connect attempt
fails).

Detect Monitor Point Card

In order to use the utility, the monitor module must be connected to the RS485 master

interface of the MCT and have its communication address properly set via the two rotary dials
6aSS aSOlA2Yy odo [/ 2yySOGAy3a G2 UeétBonovRoiNli L h
/' NR¢ odzid2y FyR (GKS dziAtAGe gAftf FGOGSYLW O
prompt will be shown to cycle power to the monitor module. Once power is cycled, the MCT
will then be able to communicate with the monitor mdéuwand the inputs can be configured.
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If the utility is unable to set the monitor module communication parameters, verify that the
communication wiring is properly connected and the address is properly set (both rotary dials
to one). If the monitor modie has been previously used in another application, it may be
possible that the default communication parameters are not in use. To reset the monitor
module to default values, press and hold the initialization button for approximately 3 seconds.
The three LED indicators at the top of the module will blink once the reset has been performed.

INIT Push bution

/] @0fS LIR6SNI G2 GKS Y2yA0G2NI Y2RdzA S FFFGSNI GKS
a2yAlu2NIt2Ayd /I NRE odzitiz2zy 2y Be&tBe ppopet P ¢ KS
communication settings. Upon success, be sure to cycle power to the monitor module so that

it will begin using the new communication settings.

NOTE

When the initialization is performed, all input type selections will be returned to therya
default of +10VDC. Input types will have to be reconfigured any time a factory reset is
performed.

Pagel27



Brain‘hi’d MCT MultiLoopController User Manual

5 Basic Operation

This section is designed to help guide the user through the id@h screen interface and menu
structure in order to navigatéhrough 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 MCT. 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 MCT are determined by
the configuration of the loop control(s). This manual covers all avaitgdtiens, some of
which may not be available on your system.

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

5.1.1LoopControlMonitor Only Mode

The loop control monitor only selection in the Configurgtoovides an OEM with a leaost
video recorder option to use in place of a standard circle/strip/paperless recorder. When
the loop monitor only function is enadxdl in the Configurator for a loop, thdCT
automatically configures 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 lyrioop.

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

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 wilhtkentrol the process in the
background without the need for any user access.
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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 requirednhile another point is for recording only, enabling the
monitor only mode on loop 2 in the Configurator for example, will remove the set point
fields, program operation, tuning and set point limit access for loop 2 only. Loop 1 will
maintain all controfunctions including the automatic ramp/soak program operation, while
loop 2 will be shown as a monitor only point for recording purposes.

If additional program events are required, even though loop 2 is a monitor only loop, any of

its outputs can be mrgrammed as events. The events will then be accessible under
ramp/soak program entry and can be controlled by the program.

5.1.2Event Timer Operation

The event timer option in th#1CTconfiguration provides the OEM with a countdown timer
connected to event 1 output. This provides simple, timed operation of the system for a

preset period when more complex automatic program operation is not required. When the
2LIGA2Y Aad SDHG0AKER A G2 ya {Ada2 LUIN2 OARSR Ay GKS Y
Loop View and Overview screens.

8/18/2021 3 8/18/2021
| 6:09 AM | 6:13 AM

Overview Program Operation I

Loop1 (F)
PY =77.5 SP = 80.0

EV1 OFF

EV2 OFF

EV3 OFF

I Manual Operat‘ion ProgramAOperaﬁon l

While the timer is not in operation, event 1 can be turned on and off manually by the user.
When the timer is running, the event is forced by the timer. Once the timer completes

AGa OeoOftSs GKS S@Syiu oAttt 0S FT2NOSR 2FFo |
and the numeric keypad will be displayed. Enter the desired time and press the Start button

to begin timer operatior(see section 5.1.2.1 Entering the Time and Starting the Timer

below).

Once the timer is in operation, the blue program status bar on the Loop View screen and the
program status field at the bottom of the Overview screen will indicate that the timer is
active with the total time the timer was set for along with the time remaining (i.e., Timer
Active (HH:MM:SSHH:MM:SS remaining).
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$ @ ﬁ 8/18/2021 @ 8/18/2021
| 6:37 AM (m) 6:37 AM
Timer Active (01:30:00) - 01:29:54 remaining Overview Program Operation I
Loop1 (F)
PY =77.3 SP = 80.0 Evl ﬂ
EV2 OFF
EV3 OFF

Timer Active {01:30:00) - 01:29:40 remaining

Manual Operation Program Operation

¢2 aid2L) GKS GAYSNE LINBaa GKS a{d2LI G6OKE A
Gb2é¢ LINRIVALI GRS GAYSND {StSOGAY3T &, Saé¢ oAf
will be stopped.

8/18/2021
= 6:39 AM

Stop Timer?

Timer Active (01:30:00) - 01:28:15 remaining

NOTE
Timer operation and automatic program operation cannot be performed at the same time.

If the timer is active, an automatic ramp/soak program cannotthetesd. Likewise, if an
automatic ramp/soak program is in operation, the timer cannot be activated.

5.1.2.1 Entering the Time and Starting the Timer
LY LINBaaAy3a GKS a{d2LWI 00K A02y 6KSYy (K.

1
keypad will be shown. The run time is entered as a period of time in hours, minutes and
seconds. To make time entry easy, the entry will automatically be formattedime as

the number keys are pressed. For example, if the run time is to be thirty seconds long, just
enter a value of 30. If the run time is one minute and thirty seconds, enter a value of 130

for 1 minute, 30 seconds.
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E @ ‘ N Timer (HAH.‘MM.SS)
- [ 01:30:00

Max: 999.59.59
Min: 00.00.00

If the run time is ondnour and thirty minutes, enter a value of 13000 for 1 hour, 30 minutes

and 00 seconds. One hour and thirty minutes can also be interpreted as a total time of 90
minutes; therefore, you can also enter a value of 9000 for 90 minutes, 00 seconds. Upon
preiAy3a GKS W{OFINIQ odziti2ys GKS GAYSNI gAff ¢
displayed and begin as 1:30:00.

I FGSNI 6KS GAYS Aa SYGSNBR:>X LINBaaiy3d GKS a{
The operator can also exit by pressingthé | y OSt ¢ odzili2y @A0GK2dzi a
the timer is started, the current time value will be saved. This allows the timer to be used
repeatedly without having to renter the time each use. Every subsequent time the
G{G2LI 0§ OKE¢ tddotafe the Eimet, IN&Spéedidhistime value will be

automatically entered on the keypad. The timer can then be activated by simply pressing
GKS G{aGIFNI¢ odzitizy 2y GKS {1S@é&L}IRO® ¢KS 2L
desired which will automatally overwrite the previous value.

5.2 Touch Screen Interface
The MCT display is split into two sections; the icon bar and main display area.

4/6/2017
Icon Bar—l_> a @ ‘h A 10:46 AM

Main Displa 24_2 Pv

% 100.0 | % 4.5
C C
LOOP 1 LOOP 2

Manual Operation Program Operation

Loop View Screen
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IMPORTANT:

Do not use any sharp or metal objectstbe 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.

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

etc.
(; _ \"\) The information (help) icon will display teésed help associadewith the
4 current screen. Help is available in 10 languages based on the user selectic
the offline setup of section of MCT.
P\ The home icon will return the user to the main view from anywhere invi@sT
1 ; [ application. The main view is set by the OEMh&MCTconfiguration and can

be the single or dual loop, chart, alarm, alarm history, event or digital 10 viev

The main alarm icon will appear and flash on each new alarm occurrence.
Pressing the alarm icon will take the user directly to the alarm tooscreen in
order to view and/or reset the active alarm condition(s).

T —X

Once new alarms have been acknowledged the main alarm icon will be hidd
Lo any of the alarm conditions are still active, the alarm notification icon will apy
in the upper rightof the screen to remind the user that alarm condition(s) still
exist even after they have been acknowledged. Once all alarm conditions he
cleared, the icon will no longer be shown.

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

<& =D

NOTE

Asingle press of the left or right arrows will scroll program steps toéx¢ step
or screens to the next available screen option (i.e., chart number). Pressing
holding the arrow keys will continue the item scrolling until the last step of th
program is reached or the button is released.
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5.3 Menu Navigation
TheMCTprovides the user with the ability to select telsased menu navigation, much like the
typical file menu system of a PC, as well as anliased navigation system like that of a
GaYlINIé¢ RSOAOSO ¢ KS dzaSNJ Ol y & ¢ Bétup mena.l O1 I

4/6/2017
= 12:27 PM

Loop
Chart
Alarm

Program »

Device _
Alarm File

Security » _
QOverview

Data

4/15/2020
427 PM

'.-’E'E'u

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 configuratidCaf 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 tNECT.
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5.3.1Hom

e Menu

The home menu is the top level, default menu provided wh&DITfirst powers .

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

below.

5.3.1.1Text Based Home Menu

m Loop

Program | Chart
—| Alarm
Device » ;
Alarm File
Security »| .
Overview
Data v
View v
Progra Entry
Device .| Status
Security »
Data 8
View ,
Program »
Security »
Data 8
Configure
View | Login
Program | Log Off
Device | Audit
Data »| Password
View ,
Program »
Device »
Security »

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

TheProgrammenu provides access to the automatic ramp/soak
program actions, Entry and Statuews.

TheDevicemenu provides access to thd@CTcontroller 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.

TheSecuritymenu provides access for user login, security settings
audit trail viewing if the security system is enabled.

TheDatamenu provides access to data log functions, file utilities,
FTRWAN backup settings as well as the historical data viewer.
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5.3.1.2Icon/ Slide Page Based Home Menu

4/15/2020
4:27 PM

Overview

Aarm alarm File Settings

4/15/2020
= 4:30 PM

@

4/15/2020
4:31 PM
v
Conigure

Password
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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
MCTSettings and Data file
functions which include file utilities,
FTRWAN backup 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 securitysettings,

Audit trail viewing, current User
information, user Password
editing and user Login and Log
Off functions.
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5.3.2Device Settings Menu
¢tKS RSOAOS aSdidiAy3aa YSydz A4 LINPDARSR 6KSyYy |
G5 SPA OS¢ swchoyi BAevice S&tiigs for detailed information on these settings and
their use.

5.3.2.1Text Based Program Menu

S Tuning | | TheView menu provides navigation to the manual loop Tuning scre

Set 8
Email »
Offline »

View | Alarm TheSetmenu provides access to settings Alarmseints, control
g loop set point Limits, Cascade control settings, Event tagnames,
Erall | oade Navigation type selection and Communications options.
Event
Offline »| Navigation
Comms
View » TheEmailmenu provides settings for the email server to send SMS
Set & text messages and/or emails on alarm andwaddhe user to compose
o= and send a Message to any user configured in the system.
Offline »| Message

View »

Set TheOffline menu provides access to tiCToffline setup which

Email » provides the user with the ability to adjust the date/time, calibrate tl
= touch screen, configure pfile power recovery options, etc.

Offline » JEOJIllaTS
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5.3.2.2Icon/ Slide Page Basddevice SettingMenu

4/15/2020
4:34 PM

4/15/2020

4:38 PM
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Slide page 1 provides access to
Navigation type, control loop set
point Limits, Alarm set points, loop
Tuning, Event tagnamentry and
Email server settings and
Messaging.

It also includes access to the
communications settings for the
web page, VNC server and Modbus
user communications.

Slide page 2 provides access to
program Entry and Status views.
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5.3.3 Offline Menu
¢tKS 2FFEAYS YSydz A
GhF¥FFEAYSE YSydzd {

& LINPOPARSR ¢KSy GKS dza SN
SS aSOGA2Y mn hFFEAYyS T2

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

5.3.3.1Text Based Offline Setup Menu

S Settings || TheView menu provides navigation back to thCTdevice settings

Set ] menu.

Calibrate »

System »

View TheSetmenu provides access to the profile power Recovery option

Recovery || temperature Units selection, NTS Clock, and Language settings.

Calibrate »| Units

System »| Clock

Language
View TheCalibratemenu provides access to the user input calibration for
Set } the control loop/limit inputs.

alibrate » Jlg/el8]s3
System »
TheSystemmenu provides access to tiCTDisplay settings,

. import/export Configuration utility, About screen and Exit applicatio

Calibrate » ity . screen.
Configuration

About
Exit
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5.3.3.2Icon/ Slide Page Based Device Settings Menu

Slide page 1 provides navigation
back to the device Settings menu,
Clock, Display settings, AboMICT
and Exit application screens,
temperature Units selection,
Language, import/export

Configuration utility and input

ot ni Offset calibration.

Conl '3uration

Q

Slide page drovides access to
the automated program power
Recovery options.

Recovery
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5.3.4DataMenu
¢KS RIFGF €23 YSydz Ada LINPOARSR ¢KSy GKS dza$s
See section 8 Data Logging for information on these settings and their use.

5.3.4.1Text Basedata LoggingMenu

S Annotation TheView menu provides access to the data file Annotation and
File | Signature digital Signature screens.
Data »
Chart »
Utilities »
View » TheFilemenu provides functions for opening and deleting histori
" B data log files.
Data .| Delete
Chart »
Utilities »
o TheDatamenu provides access to the main Data screen for star
= and stopping data logging and to the log point Assignment scree
where the user can select which items are to be logged to the
Data  » LY history file.
Chart | Assign
Utilities »
o TheChartmenu provides functions for viewing histoal data files
in graphical format.
File »
Data »
a Set
Utilities »| Chart
— TheUltilities menu provides access to tidCTfile management
utilities including USB file transfer and FTP/WAN hark
File »
Data »
USB

Chart 4 FI'P/\NAN

nﬂuﬁ Memory
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5.3.4.2Icon/ Slide Page Based Offline Menu

4/15/2020 Slide page 1 provides access to the main
4:40 PM Data logscreen 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 backip settings and the
memory check utility for viewing
available system/storage memory space.

4/15/2020
4:40 PM
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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 curtdd@Tactivity. The notification 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.

4/6/2017
= 3:36 PM

LOOP 1 A

24.3 PY = 24.3 SP = 25.2

LOOP 2
P¥Y = 444 SP = 0.0

0/0 100. 0 Program
C Inactive f
s/

LOOP1 Alarm

Manual Cperation
- Data

A user can view all notifications by touching the screen and draggindfitinggér up or down
on the list to scroll through all items like other listdMICT The notifications include the
following:

Loop PV and SP for each loop configured.

Automatic program status including name of running profile.

Active alarm status includirthe 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.

MCTIP address.

Available SD storage memory remaining.

= =2 =4 4 4 A4 4 A -4 -

The appearance of the items is based on the configuration oM@4. If data logging or

security functions are disabled in the Configurator for example, their status items will be
removed from theikt as well. If navigation from the notifications list is enabled (see section 0
Navigation), pressing a single row in the list will display the screen associated with the item.
This provides an easy way to quickly access the desired item if user acgqnirgd.

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 thep if the notification window is left open for
extended periods of tim@he notification window is not available in the offline setup.
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5.5 Control Loops (Single Set Point Operation)
The Loop view screen provide direct viewing options for the controlnaoitoring of the
MCTcontrol loops and limit control (if configured). The Loop screen altbesiser to adjust
the current loop setpoint (SP) and view the process variables (PV) and percentages of output
(%) for each loop.

5.5.1Loop View

The Loop screenisOO0OS&aa4SR FTNRBY (GKS K2YS Ga+xASgé YSydzx
to display from one to three loops or up to two loops and limit control based on the
configuration of theMCT

Press PV value
for historical
min/max.

Press PV tag to %
reset historical
min/max.

Set Point Entry
Field

Press % tag to __»
enable/disable
manual output.

Loop Units

Loop Name

LOOP ]

Entry Field
Manual Operation Program Operation

Percent Qutput

Theset point entry fieldis the area where the screen can be touclearder to bring up

the keypad entry window. Using the numeric entry keypad, a new 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/&oarogram is running.

IMPORTANT:

2 KSYy 2LISNYGAY3I Ay aAiAy3atsS asSid LRAyld Y2RS:T O
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-applied, the loop set point will return to the previous

value. Ensure that power remains on the unit for 6 minutes after a set point change in order

to have it powetup with the desired set point the next time power is applied.
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Thepercent outputentry 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
loopmustfisn G 0SS LI I OSR Ay Yl ydzZ £ 2dzildzi Y2RS®
thescreent KA & FSIFGdz2NBE Oly 06S NBY2OSR o0& GdzNYyAY:
the Configurator.

Theloop name and loop unitsshown at the bottom of each loop (or ity will display the
tagname and units as entered in the Configurator.

5.5.1.1Ramp Rate Operation
2 KSY | £22L) Aa O2y FAIdzZNBR F2NJ NFYLI N} GS 2LJ
status for the loop in regards to whether the set point is ramping up, down, or is stable at
the target set point. This is accomplished by providing a directiomafup or down) to
indicate which direction the set point is ramping. Once the set point has reached its target,
a bidirectional arrow will be shown to indicate the set point has reached its target.

2/21/2022
< 8:06 AM

22.2 PV

73.7||%

C
LOOP 1

Manual bperation . Program Operation

Press SP tag to view ramp rate settings.

Under ranp rate operation, when a set point is entered, the loop starts the ramp from the
current process value and then continues to the target set point according to the rate up or
rate down entry made on the set point Limits screen (see section 9.3 Setpoitg)Lifihe

target set point, ramp rate and deviation hold entries can be viewed at any time by pressing
the SP tag for the loop.
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2/21/2022
= 8:18 AM

LOOP 1:

PV Target SP = 20.0 17.0

Rate Up = 100.0/min

Rate Down = 200.0/min

‘ Deviation Hold = 50.0
0/0 eviation Ho 100-0

[ L i & Laaurr L

Manual 6perati;on Jbrogram dperatibn

t NBaaAy3d GKS ahvyé odzitdz2y oAttt Ot2asS GKS RA
The Overview screen indicates a loop under ramp conditions by displaying the target set
point in parenthesis after the actual loop set point.

2/21/2022
- 8:38 AM

Overview Program Operation

LOOP 1 (C)

PY = 22.4 SP = 24.1 (100.0)
LOOP 2 (C)

PY = 17.1 SP = 20.0

Program:

Once the loops at its target set point, the target set point will be removed and only the
normal PV/SP information will be provided. Thus, the only indication a loop is configured
for ramp rate operation on the Overview screen, is when it is actively ramping topeiset

IMPORTANT

On power up, and each time the user transitions from offline settings to online operation,
each loop that is configured for ramp rate will restart ramping operation from the current
process value to the last target set point providegarelless as to whether it had reached

set point prior to entering offline mode. This ensures that the user entered rate of change is
maintained when théVICTresumes control of the system.

If automatic ramp/soak program operation is utilized with loops configured for ramp rate
operation, the program will override the user entered rate up/down limits. The loop set
points will be defined by the program. Thus, it is up to the user to etiairthe program is
written properly so that it does not exceed the maximum desired rate of change for the loop
set point.
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5.5.1.2Setpoint 2 Operation
I &aSO2yRIFINE aSit LRAyG OFy 06S O2yFAIdzZNBR T2
The secondary $@oint can be either an actual set point value, or a deviation offset from
the current user or program defined set point the loop is currently operating under (see
section 4.2.39 Setpoint 2 Forma#).K Sy aSi0 LR2AYd W A& FOUGAGIGS
YIAY [22L) +ASg &AONBSYy gAff AYyRAOFGS GKFG a

2/21/2022
= 9:43 AM

23.9 PV 18.3

100.0/|% 100.0

Manual 6peration ' Program Operatibn

Pressing the SP tag label will display a dialog indicating the current user (or program) set
LRAYG aK2gy a a{mMéD ¢ KS h @ HopsuRier sehOiE Sy
H 2LISN}I GA2Yy YR @Al GKS a{wé¢ GFr3 RSaAIYFGA:
program) set point S1 in parenthesis.

2/21/2022
& 9:46 AM

Overview Program Operation

LOOP 1 (C)

PY = 23.8 S2 = 37.8(S1 = 20.0)
LOOP 2 (C)

PV = 18.2 SP = 20.0

Program:

IMPORTANT

If set point 2 is configured as an actual set point, it will override the set point defined by the
operating ramp/soak program. If set point 2 is defined as a deviation, the offset will be
continuously applied to the set point defined by the operating yam.
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If the loop is not under program control, the offset will be applied to each user set point
entry. Once the event input is deactivated, disabling set point 2, the loop would then
operate under the value of the last user set point entered (oatteal set point defined by
the operating program).

5.5.1.3Historical Minimum and Maximum

TheMCTmonitors 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.

4/11/2017
| 9:58 AM

LOOP 2:
PV Historical Max PV = 22,3
Historical Min P¥ = 51.3

%o

LCUI_ L LW L | R "IJ:T

Manual Operation Program Operation

t NBaaAy3d GKS ahvYé odzitdz2y oAttt Ot2asS GKS RA
The historical values are reset each time the runtime igpgibn is started and can also be
YIydz- tfe& Of SFNBSR o6& LINBaaiAy3a GKS at+x¢ Gl 3

4/11/2017
| 10:05 AM

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

%

LGUI_ L LA AT L | A "IJ:T

Manual Operation Program Operation

t NBaaAy3d GKS a, Saé¢ odzidz2y Ay (GKS RAIFf23 gA
values and default them both to the current process valueNB a8 A Ay 3 b 2§ GAf f
the dialog.
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5.5.1.4Manual Operation
¢KS alydzrf hLSNIGA2Yy odzid2y RAALIF&a | aaf.
programmed for the system. To turn each event and its corresponding output on or off,
simply press théutton 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.

100.0 [%

C
LOOP1

e ——

NOTE:

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

The names of events are also determined by yiséesn designer. The screen shot above is
an example. Consult sectiorb&vent Names on how to change the names of events.

5.5.1.5Program Operation
¢CKS tNRAINIY hLISNI GA2Y odziG2y RA&aLIX L &a | Ga
operations included Press the desired icon for quick access to any program operation. The
G{ St SO0t¢ AO02y OFy 0SS dzaSR G2 aSftSOd Fyeée LIN
{GFNI¢g A02y lfft26a GKS Odz2NNByd f2FRSR LINR3
specific time and date.
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Program Operation

Program:

F N -
Y 24.9|pv | > I B

Run Hold Stop

% | 0.0||% & l

| TOD Start Edit Select

5.5.20verview Screen

The Overview screen displays all loops, the limit and events on a single screen for quick
I 00S&aa G2 Ittt aeadsSYy LINIYSGSNE® tNBaa
setpoint entry. Press an event buttdo turn the output on and off. The Program

hLISNI GA2Yy o0dzid2y RAALX I &a GKS aafARS 2dzié

operations. Fields located at the bottom of the Overview screen will display the current
program loaded as well as a scrollidgren field which will cycle through any and all alarms
that are active in the system.

4/11/2017
= 10:14 AM

Overview Program Operation

LDOP 1 (C) L1EV1 ﬂ
PV =242 SP = 25.2

LOOP 2 (C)

PY = 51.3 5P = 33.2
LIMIT (C)

PY = 25.2 SAFE

L2EV1 OFF

Program: SDF

5.6 Process Monitoring
The Loomnd Overview screens provide the current process values diftB& In order to
view the process inputs over time, thd@CTprovides reakime charts. Four user configurable
charts are provided with up to six plot points per chart.
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5.6.1Charts

The Charscreen is accessed from the homet A S & ¢ Th¥ @aftidmbcharts can be
configured to display the process variable (PW psant (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 showmia chart is 24 hours. TMCTcomes 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 |

100.0

80.0

60.0

40.0

20.0

0.0

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

The rate at which the chart plots a new point is based on the time period to be shown. Each
buffer can hold adtal 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 secafs. 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).

ThelLabelsbutton allows the user to cycle through each of the configured plot chanieel
determine what each colored plot represents as well as view the current value without

having to return to the Loop or Overview screens. When both left and right vertical axis are
aK2gy 2y GKS GNBYRIZ (GKS t1 oSNRABRE 1 EALAISHV YRR
to point to the axis the plot point is assigned to.
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The left and right scroll buttons at the upper right of the screen allow the user to cycle
OKNRBdzZK SIOK 2F GKS F2dzNJ I g Af+o0fS aOKI NIl ao
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 fingeos&the graph and a box will

be drawn around the selected area. Removing your finger from the screen will cause the
OKIFNIi 42 NBRNIg gAlK 2yte (GKS aStSOGSR LX 2
2N W, Q EA& | YR & Sfieprévibusizédm settimydeizooth AormaBdi dzNJy/ |
return to the full display.

NOTE:

When a charts 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 returartoal
automatically when selecting a different screen to view.

5.6.1.1Chart Setup
¢2 O2yFAIdzNBE || OKFNIX LINBaa GKS a{SaGé¢ odzii:
setup screen will be shown. To assign channels to the chart, simply touch the launitoff
for the desired items in the list to select them. Select the left or right vertical axis for each
AGSY o0& aStSOGAYy3a GKS AdGSY Ay GKS tAad FyR
axis. The left axis is the default axis selectiomotiie 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
LOOP 1 PY

LOOP 1 5P

LOOP 1 %0Out

100

Left

~on N

Right

Axis

hyOS GKS OKIyySt asStSoirazya KIgS 0SSy YIRS
period and vertical axis ranges of the graph.
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Press the Return button to exit screen.

Axis 1 Return |

Maximum Maximum

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

Time Period Adjusts the displayed time period for the graph. The allowable range
from 4 to 1440 minutes (24 hours).

Maximum The maximum value sets the maximum range of the vertical access w
minimum value 0f32,760 and a maximunt &2,760.

Minimum The minimum value sets the minimum range of the vertical access wi
minimum value 0£32,760 and a maximum of 32,760.

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

hyOS +fft aSiday3aa KI@S o6SSy YIFIRS: LINBaa (K.
aSt SOGA2y &AONBSyo t NBaa (GKS a{l @S¢ odziidzy
GKS a/1yOSté¢ odzidz2zy (2 SEAG OKI Ndgs. #SGdzLd oA
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.
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5.7 System Alarms
When an alarm condition occurs, the alarm icon flashes ifMBdicon 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 failuremoaess alarm set
point has been exceeded. For more information on adjusting the audible alarm volume, see
section 10.6 Display Settings.

NOTE:

TheMCTloop controls can provide up to 3 alarm outputs each (for a total of 9 alarms).
Depending upon theonfiguration of theMCT, 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 questions or concerns about the configuration and operation of your
MCTcontroller, contact your OEM for further information. Only your OEM can address
equipment related issues.

For information on alarm operation, see Sectia 8larns

5.7.1 Alarm Monitor

The Alarm screen is accessed fromthe hame A S g ¢ Y Sy daedisplayéd bl y I f &
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 coowdimay still be present.

4/11/2017
| 10:36 AM

Ala rm Reset Clear

COMPRESSOR FAIL
4{11f2017 10:36 &M

¢CKS fFNY gAff 0S NBY2OSR FNRY (KS fArald oK
button. Only alarms that are not currently active in the system can be cleared from the
alarm list.
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IMPORTANT:

If a loop controls 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 poitiiedobp 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-alanm output state.

5.7.2 Alarm File

The Alarm File screen is accessed fromtheda + A Sg ¢ Y Sy dzod LG RAA&LIXM
given day. Th&CTcan storedaily alarm files for a period of a year or longer (time based

on storage usage for data history). Each time an alarm occurs dvi@igthe alarm is
written to a file. AlarmX t Sy I YS& INB ftA&d0SR a4 Y2y UKQ@RI &
display a dialog box where the user can select any alarm file to view.

4/11/2017
= 10:37 &AM

Alarm File < Open
EVINE2

4/11/2017 10:13 AM
COMPRESSOR FAIL

4/11f2017 10:26 AM

The send email ico¥=4 allows the user to send a copy of the currently opened alarm file to

any user configured iMCTb 2 KSy (KS SYIFIAf AO2y Aa LINBaa
will be displayed where the user can select recipients for the file from any of the email
addresse configured under th&#1CTemalil settings. For information on how to add email
recipients toMCT, see section 9.8 Email.

TheDiskicon next to theEmailicon allows the user to save the currently opened data file to
a USB memory device connected te MiCT
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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 taxperéed from theMCTin
order to view them. This can be done either via USB file utilities (see section 8.4 USB File
Transfer) or FTP (see section 8.5 FTP/FileWeb/DataWeb Interface).
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6 Automatic Ramp/Soak Program Operation

A ramp/soak programns a set of instructions (set points and events) programmed as a timed
sequence of steps. When a program is run,M@Texecutes each step of the program
automatically, in sequence, based on the time duration and settings for each step. The MCT can
store hundreds of program@epending 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.

4/11/2017 ‘ *
10:45 AM

Program: JUMP -y
Step 1: Max Steps = 5 o k boid
Type = Ramp L1EV1 !ev I!

Time mm.ss = 0.10 L2EV1 OFF

LOOP 1 = 50.0

Program Entry Screen

The popdzLJ & Gohk Mehid prokides the following functions:

4/11/2017 ‘ *
10:42 AM

Program: ’*—
Step 1:™M — Event | Hold
Type =R Open L1EV1 ﬂ
Time mm. Save L2EV1 [OFF
Looe 1 <[ 2QVE AS

Delete

Export
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 beirgglited 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 popdzLd a9 RA U €

A )

AO2y YSydz LINPQJARSA

e

4/16/2020

6:12 AM

Program: JUMP
Step 1: Max Steps = 5

Type = Ramp

Time mm.ss = 0.10

LOOP 1 = 50.0

Copy

Paste

Step Events

Holdback Limits

. . Time

Copy

Paste

Step Events
Holdback Limits

Time

6.1 Entering a Ramp/Soak Program
Ramp/Soak programs are created and edited from the program Entry séreerprogram

9y i NB

aONBSy Oty

It a2z

Copiescurrent step data including events.

oS

Pastes previously copied step data to the current step.

Copies and pastes current step events to all following steps.

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

Sets time for program ihh:mm or mm:ss (set once only per program).

button on Loopand Overview screens. To create an automadigp/soak program:
ONBI G S
aLy.

1)
2)

3)

4)

From the Fil@op-dzLJ Y Sy dzz
9Y SN 2NJ RSt SiGS

RSt SGSR

affect steps already programmed.

For each step, press any row in the loop list view to set the step type, time or loop

asStSoi

aisSLya oeé

GbSgé
LINS&aaAy3
& Zefuirédk I8serfing steps dny@vhere within the program will not

02

setpoint. Entry is dynamic and the interface will display a-pppnenuor slide out
numeric keypad to match the type of entry pressed in the list. Slide the list up or down to

OAS o

NB lj dzA NB R

Y2NB RIG1
turn the event output on or off for the program step. If hbltk for any loop step is

ol yR

loop the step holdback.

CNRY

tA1S

Iy &

201 yRINR

avyl

LINEIANI YYSR Ay K2f Rol O

0KS CAfS YSydz

Pagel57

asStsSoid

a{ BS¢

i 2

iKS

NJIi

Qx

GKS T2ttt 206AY

I 0O0Sa4a4SR RANBOGTE &

RS

ONE

JS



Brain‘hi’d MCT MultiLoopController User Manual

NOTE

Programs can be saved with names of up teli&racters long. Howevahe MCTonly 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 thiest 14 characters as a means of more clearly identifying the
program when more than 14 characters are used.

6.1.1Setting 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 treet 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 seledhe type of step by pressing the first row in the list and make the
desired selection from the step type pagp menu.

NOTE:

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

o 4/16,/2020 ‘ *
a & 6:21 AM

Program: JUMP

#*
Step 1: Max Steps = 5 EREuE i Lold
Type = Ramp Ramp L1EV1 ﬂ
Time mm.ss = 0.10 Soak [izevi OFF

LOOP 1 = 50.0 Jump

Insert Remove

TheRampselection allows the user to program each loop to ramp to a setpoint in a specific
period of time. Simply select ranfigppm the popup menuand then enter the loop set
point(s) and time.

TheSoakselectionallows the user to program each loop to maintain its setpoint for a

specific period of timeSimply select sodkom the popup menu and then enter the time
desired to maintain the set pain
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TheJumpselection 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.

TheEndselection allows the user to program the las¢p of the programThe end step
type includes final setpoints (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 pointentryisonly®2 @A RSR ¢KSy Sy GSNAyYy3a | NFYL aGSL
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 fetepge
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 bop, touch the set point field for the loop and enter the desired

set point.To enter the step time, touch the timfeeld 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
screenunder the Edit icon pojp 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 selecasnnw
minutes and seconds, an entry of 1 minute and 30 seconds would be made as 1.30.

E ‘ Ramp mm.ss
i & | ~

Program: JUMP
Step 1: Max Steps = 5

Type = Ramp

Time mm.ss = 0.10 u:0a

LOOP 1 = 50.0 < == ] Clear

Cancel] Done

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 stepnamum 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.
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6.1.2.1Ramp/Soak Time Units Selection

The Time selection screenisaccessedl 4 St SOGAYy 3 GKS a¢AYSéE YSy
up menu.

Press the Return button to exit screen.

Program: TEST
Time Return I

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 stps 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.

LF LINRPINIY adSLA 6SNB SyidSNSRexampleinkinte oLINE JA |
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 istedhe 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 popup menu can be set for units/hour or units/minute. If the ramp units 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 alreadyt qutoset.
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4/11/2017 ‘ »
= 1:40 PM

Program: JUMP § e
Step 1: Max Steps = 5 T j had
Type = Ramp L1EV1 E

Ramp u/min = 0.10

LOOP 1 = 50.0

..

File Edit Insert Remove

NOTE:

A ramp rate entry is only available for single |dd@ Tsystems 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 oveate.

6.1.3.1Ramp Rate/Soak Time Units Selection
¢tKS ¢AYS asStSOutAzy aONBSy Aa | O0OSaaSR-o0¢8
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 minuteghh.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.
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LF F NIYL adSL) 6la SYGdSNBR Ay (KS LINBOA 2 dza
entry of 10 degrees per hour will become 10 degrees per minute if the isatection is
OKIFy3Sa (2 GdzK YAYEOD 2 KSy GAYS dzyaita asStsSo
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 prograrthe user can select which events are to be on during the step.
¢2 SRAG adSL) SOSy (i dob the fdGranaEntiy KcBeert Thes vyl displayo dzii |
the Event list for the program step.

®\When at least one event is
turned onin astep, anastedi | Wf Q

Il 20107 ‘ ‘ will appear before the word

G90Syié¢ 2y GUKS tArad

Program: JUMP button
Step 1: Max St =5 o i indi
ep 1: Max Steps = ! This indicates that at least one

Tvpe = Ram L1EV1 Ob event is turned on without
i i E KFEgAy3a (G2 LINBaa (KS
Time mm.ss =:0:10 L2EV1 OFF button, or if the events that are
turned on are not currently
LOOP 1 = 50.0 shown in the list due to the scrb

position of the list.

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 thazan beshown 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 a2 Y FA 3dzZNSR FT2NJ aCAy Il { S
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 &tic settings.
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NOTE:

The step eventsiust 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 easyMbELINE A RSa (G KS a{ G S
fuyOGA2Y FTNRY (KS G9RAGE YSydzo 2 KSy asStSoi
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 sam@& y i a St SOUA2yasx aSt SOlicdery 3 a4
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 canbe used again and all steps after step 5 will then have event selections of step 5
copied to them leaving steps4lwith the previous selections.

6.1.5 Setting Hold Events

The available hold conditions consist of holdback and wait for. For each loop proggam
control, either option can be selected. For loops not controlled by the program
(monitor/static only) or monitor inputs, only the wait for selection is available. To edit hold
conditions for each input, touch the row for the input you wish to #epopup menu will

be displayed offering the selections of Off, Hold and Wait For.

When Hold is selected, the program will automatically enter a hold condition any time
RdZNAY 3 (GKS adSLI AT (KS f22L)Q4 LINROBaa OI f dz
holdback limit setting for the loop. When Wait For is selected for one or more inputs, the
program will automatically enter a hold condition upon entering the step. The program will

not resume operation until all selected inputs reach the wait set pdihus, the holdback

selection operates throughout the step to pause the step time countdown when the loop
process value deviates too far from the set point. The wait selection acts as asiogle

hold upon entering a step, so onaé inputs reach the Wit set point, the step time

countdown will resume and not be held up again for the remainder of the step.

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 holdbaondition 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.
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When at least one event is
GdzZNYySR 2y Ay | aiSL

7/1/2020 '
7:11 AM ‘ * will appear beforethe word

al 2t Ré¢ 2y GKS ftAad 2

Program: TEST button.

Step 2: Max Steps = 3 | exant '

Type = Soak Loop1 = Off Off This indicates that holdback is
enabled on at least one loop

Time hh.mm = 0.01 Loop2 = Off Hold without having to press the

Gl 2f Ré odziliz2zy o
Loop3 = wait For | ¥Wait For

. ‘

File Edit Insert Remove

6.1.5.1HoldBack Limits

The holdback limit settings are used to set the control tolerance for each loopgistieps

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 renters the hold back band. The Holdbackits are accessed from the

Edit popup 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

LOOP 1
Holdback Limnits SP = 1.5C

LOOP 2
Holdback Limits SP = 0.5C

Return

TheMCTdza Sa aGol yRé (@LIS K2t Ro IMOTwill e idShnlll Mol vy & @ ¢
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 0.01

(mm:ss) or 0.01 (hh:mm) for holdback to engage during thp.sAetime value of O in a

holdback step will cause the program to continue to the next step and skip holdback

operation.
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6.1.5.2Wait For Set Point

When the wait for condition is selected for one or more inputs, an additional entry for the
wait set point (WaitSP) will be provided at the bottom of the hold selection list. This set
point is common for all inputs chosen to wait for.

7/1/2020 ‘ *
= 7:16 AM

Program: TEST
Step 2: Max Steps = 3

Event *Hold

Type = Soak

Loop2 = Off

Time hh.mm = 0.01
Loop3 = Wait For

Wait SP = 80.0

The set point entry is critical in order for the step to operate correctly. During the wait state,
each selected loopnd/or monitor input must arrive at or cross the wait set point in order

for the program to resume operation. Thus, the previous step must ensure that all selected
process values will be moving towards the target wait set point prior to the step with the
wait selections beginning. If all selected loops and/or monitors do not cross the wait set
point after the wait step has started, the program will pause indefinitely on the step until

the user takes action.

-----------

Process must reach or
exceed wait setpoint
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6.1.6 Setting Jump Steps

Thisfeature allows theprogram 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
G2dzYL) aGSL¥E NI GKSNI GKIFIYy O2ylAydziy3da 2y G2 0
programmed jump cycles have been completed, the program will then continue to the

following step without making any further jumps.

NOTE:

TheMCThas the ability to do nested looping, i.e., allowing multiple jump steps to be
programmed throughout a program in vwdi 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 notisplayed.

4/11/2017 ‘ *
12:32 PM
v
Program: JUMP
Step 4: Max Steps = 5 i i Hoid

Type = Jump

Jump To Step = 1

Cycle Count = 3

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 atieates that no jump will be
made since one cycle is completed upon reaching the jump step.

6.1.7 Setting the End Step
lff LINPINI YA NBIdzZANE GKIFG GKS fFad adsSL) Aa
length (2 to 64 steps) of the program. The endhdigoe 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 infie looping, i.e., the program will keep repeating itself until
manually stopped by the usdPress each row in the list to make the desired entry.
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4/11/2017 ‘ ‘
! 12:31 PM

Program: JUMP
Step 5: Max Steps = 5 S k ol

Type = End

Cycle Count = 1

. .

File Edit Insert Remove

LT GKS €221 O2yGNRf a INB IO&YyFWEING RLINE NBIAGCE
program operation, 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.

TheMCTconfiguration also providese options for having the loop controls maintain their
current set point of the last step or return to the static mode of operation when the
program is completed. When configured to maintain the set point of the last step, the loop
set points will maintairtheir current value. 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 youviCTcontroller, contact your OEM for further

information. Only your OEM can address equipment related issues.

6.2 Starting an Automatic Ramp/ Soak Program
All automated program operating functions are accessed via the ProQgemation screen.
tKAa aONBSy Oly 06S | O0OSaaSR o0& LINBaaiay3a (KS
h@SNIDASE AO0ONBSya 2N oeé LINBaaiAy3d GKS awdzyé o

E @ . Program Operation
v Program:

~ aD -
PV 249 pv | (B ]

Run Hold Stop

% | 0.0||% l l -

i]; TOD Start Edit Select

. 1
e I —
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The program operation allows an operator to run, hold, stopt add select automatic

programs. The Program operation window will display the program loaded iM@iEwhich is
ready foroperation by pressing the Run, Hold or Stop buttdha.program is already loaded,

the user can start the program without enteriagstart step.This offers a quick start/stop of
programs for repetitive test operations. In this case, the program will always start from step 1.

LF SYGSNAy3a | {GFNIG {GSLI Ad NBIddZANBR o2 adl
button and choose the program from the list, then press the run button. This will display the
Start Stepentry.

E @ ﬁ Program Operation
v | Program: RHTEST

PV  34.0/PV Start Step

dI 1 14
% -100.0||% -

C Ramp Step - LOOP 1 SP= 50.0 - LOOP
| 2 SP= 20.0
LOOP 1

v f >

Thestart stepcan be adjusted up and down by pressing the right/left arrow buttons or by

pressing the step number field and directly entering tiesired start step via the numeric

1SeLl Ro hyOS (GKS RSAANBR a0l NI &aGSL) ydzyo SNJ
will then be transferred to the loop control(s) and started once the transfer is complete.

Tostop LINE I NI Y X frémStie &rogiamdpeiiafiomdbdow. 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 theprogram Entry screen so a program can be created, edited and stored.

6.2.1 Starting a Ramp/Soak Program at a Specific Time

A program can be set to start at a specific date/time by pressing the TOD Start icon. Similar
to pressing the Run icon, if a program is already loaded, the user will be able to set the
date/time for current program to start without entering a start steff.there is the need to

set the step for the program to start from, or a specific program was selected to run, the
user will be able to enter the start step after setting the date/time for the program to start.
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E @ ‘ Program Operation
v Program: RHTEST

pV 2 5 : 1 Pv Month Day Year

0/ -100.0||% Hour Minute

Loopl

|
Manual Operation i Start Cancel

The date and time fields wilutomatically populate with the current date and time (within

the next halfhour increment). Each field can then be set to the specific date and time
desired for the program to begin. When the Start button is pressed and a start step entry is
required, he Start Step entry will be shown; otherwise, the program will be placed into TOD
start from step 1.

NOTE:

Time is entered in a 2dour time format. To convert time from a-h®ur format (AM/PM)
into 24-hour format, add 12 to the hours for PM time. Ezample, 2pm will be a value of
14 (2 + 12) for hours. A time of 5:30pm will be 17 hours, 30 minutes.

The program status will then indicate that the program is in TOD Start and include the date
and time at which the program is to start. Once the stante is reached, the program will
then begin operation.
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