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1. Basic Theory of CCMS

— th

Anniversary
AFLER

EMSTI-
W T RSN E

- @-ﬁu-@;-,ﬁﬁ
C&-innovate and

Co-create Our Future

(

CCMS
Central Control Management System

)

Distributed Architecture

x Energy Management in Buildings

Central Control and Monitoring System

Two-tier

Three-tier

Air Conditioning ]

Electrical
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Lighting
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2. CCMS vs SCADA System

a. Automation Pyramid
b. Whatis CCMS in EMSD?

c. What is SCADA?
a. Whatis PLC?
b. Whatis RTU?

'@ﬁu-@;-,ﬁﬁ
Y s ond #E T2 () EMSD

Co-create Our Future



2. CCMS vs SCADA System
Automation Pyramid

Automation Pyramid
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2. CCMS vs SCADA System
b. What is CCMS in EMSD?

Central Control and Monitoring System

* Applications and functions

e Real time display

e Alarm status

 Management information, maintenance, fault attendance logging
* Simple and economic integration of CCMS

* Remote programming of DDC controller
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2. CCMS vs SCADA System
b. What is CCMS in EMSD?

Features

* Open protocol and interoperability
* Web-based interface

* System integration

* Energy management strategies

* Inter-action between systems
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2. CCMS vs SCADA System
c. What is SCADA?

Supervisor Control And Data Acquisition

HMI

—

Software > Supervisory Level
Data Logging

SCADA S

\
Programmable Logic Controller

Hardware - > Control Level
Remote Terminal Unit
>

———

- @-éﬂ-@-,ﬁﬁ
S rerein o B T2 () EMSD

Co-create Our Future



2. CCMS vs SCADA System
c. What is SCADA?
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https://realpars.com/wp-content/uploads/2019/06/SCADA-System-Components.png
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2. CCMS vs SCADA System
What is RTU?

Remote Terminal Unit
* Microprocessor based device

e Control level

* Web interface / setup software

* Configuration for inputs, outputs and
communication

r=nLenne  * Basic, Visual Basic, CH#, Ladder or
https://realpars.com/wp-content/uploads/2018/09/RTU-vs-PLC.png StrUCtu re TeSt’ etc'
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w * Environmental tolerances
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2. CCMS vs SCADA System
What is PLC?

Function Block Diagram

Instruction Set

CPU Ladder Logic > IEC 61131-3 I /O
Programming Languages

Sequential Function Chart ==

Structure Text
Analog Input
Input Modules <
Digital Input
Analog Output R=ENALPARS
Output Modules <
Digital Output

https://realpars.com/wp-content/uploads/2018/08/PLC-Basics-Part-of-the-CPU.png

What is PLC?
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2. CCMS vs SCADA System
c. What is SCADA?
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2. CCMS vs SCADA System
c. What is SCADA?
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2. CCMS vs SCADA System
c. What is SCADA?
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2. CCMS vs SCADA System
c. What is SCADA?
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2. CCMS vs SCADA System
c. What is SCADA?

Local Area Network

S ——————

1980s ~ 1990s ) o
— < Distributed SCADA - Proprietary System
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2. CCMS vs SCADA System
c. What is SCADA?

_________________________________________________________
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2. CCMS vs SCADA System
c. What is SCADA?
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2. CCMS vs SCADA System
c. What is SCADA?

Open System Architecture

—

1990s ~ 2000s Communication Protocol

Structured Query Language

—

19
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2. CCMS vs SCADA System
c. What is SCADA?
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2. CCMS vs SCADA System
c. What is SCADA?

Remote Control

—

Control Room

Remote Monitoring

—

\
Processors
Control Room Servers
Now
Databases
. — Indpendent Vendors
Data Collection }
s with Protocols
Sensors
Field Devices Actuators
g’
mres HMI
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2. CCMS vs SCADA System
Automation Pyramid

Level 4
Bu—si ness planning
and logistics

¥ Level 3
OUrS ¥ Manufacturing Operations

Management

Minutes Level 2
Monitoring & supervising
Sesind Level 1
° Sensing & manipulating
oy : / Level 0
m ﬁﬁ"esﬁw us / ms Produ c:::ﬁ process Sensors & Signals
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3. Process Measurement Devices

Definitions

Sensors
Different Types of Measurement Devices

o 0 T o

Transmitters
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- »
3. Process Measurement Devices ©
a. Definitions

Measurement Assignment to an object which can be compared

Instrument A device for measuring physical quantity
Sensor A device for detecting events or environment
Transducer A device for converting energy from one form to another
Transmitter A device for sending out information
Range The extent of measurement
Span The absolute value of the range
Scale Categorize and quantify variables, units, magnitude, intervals, and zero point
Accuracy Trueness of measurement or observational error
\_JEMSTF
B [GIFIRED::
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3. Process Measurement Devices
b. Sensors

m A sensitive element and conversion element

= Sense the measured variables

= Convert the sensed variables into non-standard electrical
signals or other forms of output signals

= Qutput signal of a sensor is non-standard
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3. Process Measurement Devices
c. Different Types of Measurement Devi
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= Temperature
" Displacement |

= Vibration
= Speed

= Chemicals
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3. Process Measurement Devices S
c. Different Types of Measurement Devices
Flow

Industrial Application

Positive Displacement

Inferential * Fuel oil flow, town water flow
Variable Area e Chemical sampling system
Electromagnetic * Chemical & waste water flow
Ultrasonic * Gas flow in air duct

Coriolis Mass * Natural gas flow

Differential Pressure * Generic air, water and steam flow

Thermal Mass Flow Gas flow in air duct

e
0“ ‘vere  Open Channel Flow * Waster water flow
} j%U'f%'EH
e B e e TR ) EMSD



3. Process Measurement Devices S v
c. Different Types of Measurement Devices
Level

Industrial Application

Slight Glass Gauge * Local level indication in open tanks

Float * Local indication for large tanks
* Fixed installation of level switches

Displacer e Pneumatic level controller

Hydrostatic Pressure / Weight ¢ Generic type of level transducer for liquid / particles

Vibration Damping * For ash (particles) level switch
Rotation Suppression * For ash (particles) or liquid level switch
Conductive / Capacitive e Convert level to electrical in transducers
— 4 * For chemical liquid only
0“ EMSTF Ultrasonic * Modern tank level transducer for liquid / particles
: [GIFIRED::

- fomei B T2 ) EMSD

Co-create Our Future



3. Process Measurement Devices @

c. Different Types of Measurement Devices

Pressure

Industrial Application

Manometer
Bourdon Tube
Diaphragm

Bellow

Strain Gauge

Capacitive / Conductive

m
AP M1 Piezoelectric

l - sy
Bl e
Cd-innovate ana
Co-create Our Future

Slightly pressure
usually used in laboratory or workshop

Generic sensor for pressure gauges and transmitters
Medium and high pressure ranges

Low pressure gauges and transmitters, differential pressure
Good for corrosive fluid applications

Low pressure transmitter and controllers

Convert pressure to electrical signal in transducers
Medium and high pressure ranges

Convert pressure to electrical signals in transducers
Low and differential pressure gauges

Convert pressure to electrical signal in transducers
Portable equipment

mes L 1E= 12y tMSD



3. Process Measurement Devices S v
c. Different Types of Measurement Devices
Temperature

Industrial Application

Thermocouple * General plant application

Resistance Temperature * Used in reducing atmosphere and corrosive fluid
Detector

Thermistor * Within electronics

Bimetallic Strip * Temperature Switch

Glass Bulb Thermometer * Laboratory and workshop as standard

Bourdon Tube Thermometer * Local temperature indicator

Temperature Sensitive Label * For maintenance purpose, usually used in motor temperature
— recording
W Jo I Infra-red Thermometer e Portable to measure plant objects
: [GIFIRED::
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3. Process Measurement Devices @ v

c. Different Types of Measurement Devices
Displacement

Industrial Application

Ultrasonic * Transmitter sends ultrasonic waves towards an object
Displacement * Determines the distance by calculating the relationship between the time
required for the wave to be sent and received.
Linear Variable * Moving core moves away from the center of coil creating a gap
Differential * Impedance of both coils excited depends on the gap
Transformer » Displacement is output linearly as differential voltage of the coils
—
m
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3. Process Measurement Devices @ v

c. Different Types of Measurement Devices
Vibration

Industrial Application

Proximity Probe * For displacement measurement
Velocity Sensor * To be mounted at casing
Accelerometers * To be mounted at casing
th
Il 15 - HA
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3. Process Measurement Devices & v
c. Different Types of Measurement Devices

Speed
Industrial Application

Hall Effect e Uses notches or shutter blades on rotating disc disrupt a magnetic field
in the Hall Effect Sensor Window
e Switch on and off, producing a digital signal

Optical Sensor * Generates pulses at a frequency corresponding to the rotor rotation
* Optical sensor measures either reflected light or light allowed to pass
through slits.
* Rotor either has light or dark marks for the optical sensors, or
e Aseries of slits that allows light from an infrared source to pass through
and be detected by a phototransistor on the other side.

e
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3. Process Measurement Devices S v
c. Different Types of Measurement Devices

Chemical
Industrial Application

lon Selective Electrode < Some kind of barrier between two solutions
* Difference in concentration of ion across the two sides of the barrier,
potential difference is up.
* Electrode can be designed to react to particular ion only

Colorimetry * Determine the concentration of colored chemicals
* To measure absorbance of specific wavelength of light
* Known concentration must be used as reference for comparison

Conductivity
pH * A measure of the acidity or basicity
e Acid:pH<7
— * Alkaline or basic: pH > 7
0‘-\” ez’ Sodium To monitor sea water leakage of condenser
. @.,@;[ Calcium To monitor any deposit salt in feed water
ey ms | = () EMSD



3. Process Measurement Devices
d. Transmitter

=" Can’t sense the measured variables

" To convert the non-standard electrical signal outputted by
the sensor into a measurable electric signal
= 4- to 20 mA current signal
= 1-to 5 V DC voltage signal

" To amplify the signal for subsequent receiving instrument
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3. Process Measurement Devices

d. Transmitter

Physical variable
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Sensor /
Transducer
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4.20 mA Controller
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3. Process Measurement Devices
d. Transmitter
Application

1—100% URL = 20mA
— 50% = 12mA
— 0% LRL = 4mA
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3. Process Measurement Devices
d. Transmitter
Diagnostic

]
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3. Process Measurement Devices
d. Transmitter
Process Control

Set point

l

_ Controller
[ Process variable ]—> e.g. DCS / PLC Controller

! A 4
— 4 T ) Sensor /
ransmitter 4— Process 4— Actuator
Aersary Transducer
EMSIE I
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3. Process Measurement Devices

d. Transmitter
Process Control

4-20 mA current loop control with “smart” control valve positioner

. . .
Evolution of process control signalling
Flow
Pneumatic era _ Controller
Set Point (SP) . In-line readout 4'2? mA Loop
" % o
l il B e -1/ e . Flow
(Current| 1+ | Currentsink :
Process Value (PV) Control Action 4-20mA Loop Source) [ T < transmitter
R Fl “Set point”
_ » PID Controller ki Eastgurad ik N
3-15 psi controller —
“Flow rate” 315 psi ——— seT Twisted pairs in
“\alve position” _M POINT screened cable
l -
OUTPUT | ‘.A/ e
~ —i { (= / (Current ' \ Currentsink possri?iz:er
Electrical Source) 1 420mALoo <
. —) SESRTR—— p
Flow Transmitter ) P Control valve supply '~/ “Valve control” kg
rocess flow
Compressed
air supply
Flow control
valve

«—— =Direction of current flow

"L =Mechanical feedback linkage

Electronicera Set Point (5P)
This example shows the versatility of the 4-20 mA current loop system in multiple applications. It can be used to cascade a set point from

another controller, and it can both control and supply power to passive field devices which “sink” the current. In each loop there has to be

Control Action

Process Value (PV)

PID Controller

one source of current, usually the controller.
Here a current loop is connected directly to a modern “smart” valve positioner. This is a local servo-controller that ensures the valve goes to

4-20 mA Loop 4-20mA L.o.op )

“Flow rate” Valve position
3-15 psior
0.2-1.0 bar the required position using a mechanical feedback linkage. .

| |
— |
Flow Transmitter Control valve
Process flow
https://en.wikipediorg/wiki/Current_loop % % IE% s('l E Ms D
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4. Application and Calibration of th
Accuracy vs. Repeatability

accurate not accurate
* Repeatability is defined as the not repeatable not repeatable
range of positions attained when |
the stage is repeatedly °
commanded to one specific
location under identical
conditions.
» :ch rrrrrrrr https://xeryon.com/wp-content/uploads/2019/07/accuracy_vs_repeatability.png
(bmﬁﬁg
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4. Application and Calibration of th
Accuracy vs. Repeatability

accurate
repeatable

not accurate
repeatable

https://xeryon.com/wp-

(b'A

EMSTF content/uploads/2019/07/accuracy_vs_repeatability.png

- '@ BIl-fe- B
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* The accuracy of a position sensor

represents the absolute
deviation with respect to a
calibrated, metrologically
traceable standard. Sensor
accuracy does not necessarily
relate to sensor resolution.

https://en.wikipediorg/wiki/Current_loop %%IE% EMSD



4. Application and Calibration of th s.
Current Loop Basics
1. Power Supply (2-wire)

36, 24, 15 and 12 VDC ®
2. Transmitter (flow, level, pressure, Ruire pawgum
temperature, etc.) CDT@""" uvoe | ¢
4' 2 O m A \! A Rwire _
. . . . —"\V N\ o—— Analog In
3. Receiver Resistor (precision)
ZSOQ Rgver
4. Wire Fig. 1: 20
) . . Basic Current Loop
Sending current through wire Schematic
produces voltage drops
. roportional to the wire N\
w Anniversary en gt h https://www.bapihvac.com/wp-content/uploads/Science_of 4 20 Loops_Figl.png
EMSTF
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4. Application and Calibration of th
Current Loop Basics

@ Transmitter @ Power Source
. Converts sensor's measurement . Supplies a voltage
i... into a current signal :

@ Receiver
Wire connecting the sensor to the Receives and interprets
device receiving the 4-20 mA signal the current signal
and then back to the transmitter

Measures a

i process variable Components of a
mt" 4-20 mA Current Loop
=1
‘ @ﬁ“f@ﬁ‘ﬂ https://www.predig.com/sites/default/files/images/Indicator/back_to_basics/4-20mA_Current_Loops/4-
Eoiic'lgé’fvf*éfr”?mure 20mA_current_loop_components.jpg %%IE% EMSD
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4. Application and Calibration of th

Current Loop Basics

Example:
* Span =0.. 500 PSI
* Current Output=4.. 20 mA

Engineering Unit [PSI] % Current [mA]

500.0 100% 20.0
375.0 75% 16.0
250.0 50% 12.0
125.0 25% 8.0
E
-Atr":t]i rrrrrrr 0'0 0% 4-0
AFELR
CD EMSTE
4 -125.0 -25% 0.0 -200.0
@-au-@-,ﬁﬁ
C&-innovate and
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-100.0

Current =4+ (20 —4) X

25.0

0.0

100.0

Value

Span

Current [mA]

200.0

300.0 400.0 500.0 600.0
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4. Application and Calibration of th
Errors in Sensor Measurement

Error = Actual Value — Indicated Value

1. Error due to Improper Zero Reference
2. Shift in Sensor’s Range
3. Mechanical Wear or Damage

=
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4. Application and Calibration of th
Errors in Sensor Measurement

Rll-15-HA

ETRSENS

C&-innovate and
Co-create Our Future

Input Values Output Values
o ..
Ideal Measured Value % D:watlon Calibration
% of Span (Error)
Values
J 1T 1T J 1™
0% 4 mA 4.01 4.0
25% 8 mA A.03 2.02
50% 12mA | 12.05 | 12.04
75% 16 mA | 16.05 | 16.04
100% 20mA | 20.0e | 20.0C
Area to record
“As Found”
Values

47
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00 Deviation =

4. Application and Calibration of th
Errors in Sensor Measurement
As Found Value — Ideal Value

Ideal Value

Input Values

Output Values

% of Span

Ideal
Values

Measured Value

% Deviation

(Error)

Calibration

N2

™

\4

™

N2 T

0%

4 mA

4.01

4.01

0.250

25%

8 mA

©.0%

©.02

0.575

50%

12 mA

12.0%

12.04

0.250

75%

16 mA

16.05

10.04

0.21%

Rll-15-HA

ETREENS

Cd-innovate and

100%

20 mA

20.00

20.00

0.500

Co-create Our Future
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4. Application and Calibration of th
Errors in Sensor Measurement

Deviation Graph

- '@-%ﬂ-@;-,ﬁﬁ
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4. Application and Calibration of th
Errors in Sensor Measurement

S
N
N\

% Devigti As Found Value — Ideal Value . )
o Deviation = X
Ideal Value
Input Values Output Values
Ideal Measured Value % Deviation Calibration
% of Span Values (Error)
J t J t J t
0% 4mA | 401 | 4.01 | 0.250 400 | 4.00
25% 8mA | 203 | 202 | 0.3%5 .01 | .00
50% 12mA | 12.0% | 12.04| 0.250 12.02 | 12.02
O 75% | 16mA | 1605 | 16.04 | 0313 1603 | 16.02
N HIRER: 100% 20mA | 20.0¢| 20.0¢ | 0.200 20.00 | 20.00
@LTZZE"SSPEM #ETRS (Y EMSD
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4. Application and Calibration of th
Sensor Calibration
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4. Application and Calibration of th
Diagnostic Tool

Fluke 773 Milliamp Process
Clamp Meter

|

[ s | ’
%
= 7
- 4
= v
.
-
-~

https://sydneytools.com.au/assets/images/products/1/8/5/5/18557/84C880B4092F83914D8D
E44EF9A75DOFA2F9ED1308D0A2B9C74C03E228E5D02F.jpeg

CC8CCEF53C99EFA44ACS.jpeg
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5. Backbone and Core Networking
Network Topology

Point-to-point Topology

Bus Topology
Star Topology
Ring Topology
Tree Topology
Mesh Topology

N o s wbNh e

Hybrid Topology

E
Anniversary
AFER
EMSTI-
NETRREES
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5. Backbone and Core Networking
Point-to-point Topology

Network Topology

Point to Point 1. Point-to-point Topology

E
Anniversary
AFER
EMSTI-
NETRREES
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5. Backbone and Core Networking ©

Point-to-point Topology

Advantages Disadvantages

Because only two nodes have the complete * This topology is only usable in small areas with

bandwidth of a link, it has the highest bandwidth. nearby nodes.

As it can only contact two nodes, it is quite quick * The entire network is dependent on the common

compared to other network topologies. cable; if the link fails, the entire network will be
down.

It has low latency. * Asthere are only two nodes, data cannot be sent

across the network if one of them fails.
Connectivity is really simple.
Simple to use and maintain.
In a couple of seconds, a node can be replaced.

=
\e YViirw

EMSTF
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5. Backbone and Core Networking
Bus Topology

Network Topology

?l ?l ﬁrl %l 2. Bus Topology
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5. Backbone and Core Networking @ v

Bus Topology

Simple installation procedure.
Bus topology systems are available at a low cost!

It can be useful to use in a small network system.

It needs fewer cables.

Can develop without interrupting other network
topology systems and devices

Easiest network topology

&) 2l-15-HH
Cd-innovate and
Co-create Our Future

Slow data transferring process
Not appropriate for more extensive networks

The whole network system fails to function if the
central cable gets damaged.

Difficult to detect network problems
Hard-to-detect individual device issues

Limitations of cables and nodes

ETE2 X EMSD
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5. Backbone and Core Networking
Star Topology

LE

Network Topology

3. Star Topology
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5. Backbone and Core Networking @ V

Star Topology

* Because each node requires a separate cable, the ¢ The network’s whole performance is based on a

network is simple to operate and maintain. single device hub.

* Problems are easier to identify because cable failure * The entire network will be inactive if the hub device
only affects one user. fails.

* Extending the network is simple and does not * In comparison to the ring and bus topologies, the
disturb the entire network. star topology requires more wires.

* Controlling and managing a network is very easier
with a Hub device.

* It’s simple to find faults and remove nodes from a
network.

* It has a high fast data transfer rate.

[GIFIRER:
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5. Backbone and Core Networking
Ring Topology

o

Network Topology

4. Ring Topology
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5. Backbone and Core Networking @ v

Ring Topology

Advantages Disadvantages

* There are no packet collisions because all data goes *

in one direction.

* You can add additional workstations later without
affecting network performance in this design.

* High-speed data communication between
workstations is possible.

&) 2l-15-HH
Cd-innovate and
Co-create Our Future

If one workstation fails, it will affect the entire
network.

When compared to the bus topology, it performs
slower.

The cost of the hardware required to connect each
workstation to the network is higher.

Troubleshooting is difficult.
The entire network is dependent on a single cable.
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5. Backbone and Core Networking
Tree Topology

Network Topology

HUB HUB

L B L B
B B

5. Tree Topology
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5. Backbone and Core Networking © V

Advantages ______________________[DDisadvantages

* This topology combines the bus and star * In comparison to other network topologies, this network is

topologies. complicated to configure.

* This architecture gives the nodes a * Asegment’s length is limited, and the length limit is determined by
hierarchical and central data layout. the type of cabling used.

* If one of the nodes in a network is * If the first-level computer is faulty, the second-level computer will
destroyed or stops working, the remaining have problems as well.

nodes in the network are unaffected.
* This topology provides excellent scalability * The network performance of tree topology becomes a little slow due

because the leaf nodes can add one or to the huge number of nodes.
more nodes to the hierarchical chain.

* The tree topology allows for easy * In comparison to star and ring topologies, tree topology necessitates
Maintenance and defect diagnosis. a considerable number of wires.

* More nodes can be stored in leaf nodes. The Backbone appears to be the single point of failure for the entire

network section.

* Because the data must travel from the central wire, there is a lot of
network traffic.

* The Maintenance of topology is somewhat difficult.

* The establishment costs very high.

* If alarge number of nodes are added to this network, Maintenance D

will become more difficult.



5. Backbone and Core Networking

Mesh Topology
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Network Topology

6. Mesh Topology
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5. Backbone and Core Networking ©

Mesh Topology

Advantages Disadvantages

* The network will not be broken if a single device
fails.

* There is no traffic congestion because each
computer has its own dedicated point-to-point link.

* It has a higher level of privacy and security.

* Because failure does not disturb its processes, data
transmission is more consistent.

* The process of identifying a fault is simple.

* The addition of new devices is not disrupting data
transmissions.
This topology can withstand any condition.

Annivers
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When compared to other network topologies, it is
more expensive.
Installation is quite difficult.

The power need is larger since all of the nodes must
be operational at all times and share the load.

Mesh implementation is more expensive than other
options.

In @ mesh topology, it’s difficult to keep up with
maintenance.
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5. Backbone and Core Networking
Hybrid Topology

Network Topology

] J - .
< ] : 7. Hybrid Topology
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5. Backbone and Core Networking @ v

Hybrid Topology

*Reliable *Complexity
*Scalable *Expensive
*Effective

*A hybrid network is created by integrating many networks that use a variety of
approaches to associate points for devices such as personal computers and other
hardware components that are connected to servers. They also provide other
advantages, including data communication, signal strength, throughput, and high-end
equipment.

*It offers the capacity to easily transport data between many types of networks.
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6. Fieldbus Protocols
Introduction

IEC 61784 / IEC 61158 * Fieldbus for Building Automation

* Fieldbuses for Manufacturing d. BACNet
Automation e. LonWorks
a. Modbus f. Modbus

Profibus-DP

HART

Interbus

Canbus

® Q O T ¢

- '@-%ﬂ-@;-,ﬁﬁ
Cd-innovate and %%IE% EMSD

Co-create Our Future
68



6. Fieldbus Protocols
a. What is Modbus?

* Modbus as an “Open Protocol”
* The specifications are published and may be used by anyone freely or by

license.
s
I

Ethernet/IP

Ethernet/IP
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6. Fieldbus Protocols
a. What is Modbus?

* Modbus is a communication protocol published by Modicon in 1979.

* Modicon is now owned by Schneider Electric.

* Modbus provides a common language for devices and equipment to
communicate with one and another.
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6. Fieldbus Protocols

a. What is Modbus?
Types of Modbus Communication Protocol
* Modbus communication
interface for a multidrop network - F
based on a Master-Slave Modbus TCP Modbus TCP

architecture.

* Send request and read response
type messages.

R=EALPARS

https://realpars.com/wp-content/uploads/2018/12/Modbus-Different-Types.jpg
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6. Fieldbus Protocols
a. What is Modbus?

Modbus Protocol and its Physical Media
 Serial RS-232

F * Serial RS-485
ﬁ Modbus .
* Longer distances
Hi * Multiple devices on a single multi-drop

. m network
- e Serial RS-422

R=EALPARS
e Ethernet

https://realpars.com/wp-content/uploads/2018/12/Modbus-Communication-Physical-Medigif

* Higher speeds

-

RS-232 RS-485 RS-422 Ethernet
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6. Fieldbus Protocols
a. What is Modbus?
Modbus Message Structure

* Peer-to-Peer

* Point-to-Point and Multidrop Networks

 Master-Slave (Client-Server for Ethernet)
technique

* Only one device (the Master/Server) can
initiate transactions (called queries).

* The other devices (Slaves/Clients) respond

by supplying the requested data to the
master, or by taking the action requested
i N th ?h q ue ry. https://realpars.com/wp-content/uploads/2018/12/Modbus-Message-Architecture.jpg
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6. Fieldbus Protocols
a. What is Modbus?

Modbus Message Structure

* Slave is any peripheral device such a
an 1/0 transducer, valve, network
drive, or other measuring types of
devices

* Processes information and sends its
response message to the master using
Modbus
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6. Fieldbus Protocols
a. What is Modbus?

Modbus Message Structure
 Masters can address individual slaves

or initiate a broadcast message to all !

slaves. Slaves return a response to all Master

message queries addressed to them i
individually, but do not respond to
broadcast messages.

* Slaves do not initiate messages on
their own and only respond to
message queries transmitted from the

master.
= th
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6. Fieldbus Protocols

a. What is Modbus?

Modbus Message Structure
Master’s query will consist of:

Slayve Address CRC

Function Code Data
TR © S St e Slave address (broadcast address).

 Function Code with a read or write
data command to the slave.

* The write command “Data” if a write
command was initiated by the master.

m=aLtians e Error checking field.
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6. Fieldbus Protocols
a. What is Modbus?
Modbus Message Structure

* Slave’s response consists of:
q L@ DDag ErrochC(D:\eck

* Fields confirming it received the
request.

* The data to be returned.
* Error checking dat

* If no error occurs, the slave’s response
contains the data as requested.

https://realpars.com/wp-content/uploads/2018/12/Error-in-Modbus-Message-Query.gif
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6. Fieldbus Protocols
a. What is Modbus?

Modbus Message Structure

* If an error occurs in the message que
received by the slave, or if the slave is
unable to perform the action
requested, the slave will return an

B exception message as Its response.
' [Stave-4.

Lo * The error check field of the slave’s

I_f message frame allows the master to
REALPARS confirm that the contents of the
message are valid.

+~— —p
R t
| Request | Dats

https://realpars.com/wp-content/uploads/2018/12/Modbus-Slave-Response-Structure-1080x607.jpg
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6. Fieldbus Protocols
b. Profibus-DP

* Process Fieldbus - Decentralized Peripherals
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6. Fieldbus Protocols
b. Profibus-DP
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6. Fieldbus Protocols
b. Profibus-DP

PLC
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6. Fieldbus Protocols
b. Profibus-DP
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Fieldbus Protocols
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6. Fieldbus Protocols
b. Profibus-DP
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6. Fieldbus Protocols
C HART https://www.endress.com/__image/a/52636/k/03d6edee8c30060d6e1611412dbb1 bd(;c;jj /flexibl 1024/
* t/ipg/b/Ffffff/fn/HART _EN_NT_01.jpg J
Wh : H ART? Typical HART Network
at is

 Highway Addressable "
Remote Transducer

* Device Integration

* Point-to-point connection
of the 4...20 mA signal

* Connection via a remote
|/O or HART multiplexer
to a superordinated bus
system, e.g. PROFIBUS

* On rare occasions,
connection of a HART
multidrop bus to a HART
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6. Fieldbus Protocols
c. HART
What is HART?

* Master requests HART sensor.

* Node# + Read Value + Process
Value + Other Data + 16

. susst
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—1h sensor-access-data-from-control-room.png
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6. Fieldbus Protocols
c. HART
What is HART?

* HART Communicator Master #1

* Anywhere in the loop

e Hazardous area?

* Multiple masters

Masil:er#Z

4

RENALPARS
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6. Fieldbus Protocols
c. HART
What is HART?

* AC sine wave
*1=1200 Hz
f= 1200 Hz —“f=_2_2;)_0 I_-l_z_ e 0=2200 Hz

Value= 1 Value= 0

A  Same amplitude

* Net effect is zero
* 4..20mA is not affected by HART.

REALPARS
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6. Fieldbus Protocols
c. HART
What is HART?

MR

REALPARS e REALPARS
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6. Fieldbus Protocols
d. BACnet

* Building Automation and Control network

* Building automation for
* Heating, Ventilation, Air-Conditioning Control
* Lighting Control
* Access Control
* Fire Detection
* Associated equipment, etc.
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6. Fieldbus Protocols
d. BACnet

* The BACnet protocol defines a number of services that are
used to communicate between building devices.

* The protocol services include Who-Is, I-Am, Who-Has, |-Have,
which are used for Device and Object discovery.

 Services such as Read-Property and Write-Property are used
for data sharing.
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6. Fieldbus Protocols
d. BACnet

 Protocol Implementation Conformance Statements (PICS)
Specifying :
« Communication levels
« Communication properties
e System objects
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/. Basic Software Application and Op
Levels of Control (CCMS)

aadeeduinibesiniaiioiiuiniiiiini ] W ittt oottt S i ootostodiio
1 : 1 :
] 1 - g

'| Management level || | Adaptation Algoritms Kigosiihens e § :
: i ' level distribution computation o g :
: i N |
| : 1 () 1
: ! Sl |
] : 1 g ]
1 1 |
1 I f -+ |
' | Automation level i ''| Automation Rules Rules I
- : : distribution engine g :
: 1| level 2 8 :
| ! 1 < |
| : 1 5 :
1 - 1 !
\ nE |
: Ak g :
1 . - g |
| Field level ' | 1 | Field Devices Data e :
: 5 ! level access distribution g, :
: ] :
1 . |
| ) :
: . :

New decomposition
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

* Example 1 - GX-9100 Graphic Configuration Software Tool (GX Tool)
* Configure the DX series of extended digital plant controllers
* Configure the XT-9100 and XTM-905 extension modules
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AGXI100 - jUntitled]
Edit “iew Action Controller ‘Window DX LCD Display Help

=

/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)
(1) (2)

P[=] B3
=18] %]

Rll-15-HA

A01

A2

AO9
AD10

ADM
AD12

AD13

AD14

DD4g

DoS5

DOG

po7

Los

ST m-'
&
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Levels of Control - Field Level (CCMS)
Table 3-6: Action Menu Options

Menu Option Description

Upload Uploads a configuration from a DX controller.

Download Downlbads a configuration to a DX controller.

Upload via N30 Uploads a configuration from a DX controller to the PC via an
N30 Supervisory Controller. Only appears if enabled in the
GX9100.INI file.

Download via Downloads a configuration to a DX controller from the PC via

N30 an N30. Only appears if enabled in the GX9100.INI file.
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/. Basic Software Application and Ope.tlon
Levels of Control - Field Level (CCMS)

L7 GX9100 - [Untitled] _
n File Edt View Action Controller “Window DX LCD Display Help o |5 lﬁ! \”“‘*\x
EEE] BEEE XTM-4DIDOD (XTM1 ) - Data B |
11 AD1 ii User Name
s e Description OK
Al3 ADg
Alg AD10
———— CANCEL
Al XT1 AD1 Hardware Address 0
Al Lz DO status on comm. fail 0
A7 AD13 .
= TS Comm. time-out [sec] 60
DIt D03 Digital Output Pulse Time 200
L i DO status after power fail 0
(=] ] Los . .
e A Disable Man. Ovr. in Sup. (0=N] 0
DI5 o7 For XP1 Only: e
(o] <] poa .
Man. Ovr. status in DI1-4 [0=N] 0
o7 XT1A07
DI @ ‘I XT1AGE Any Ovr. status in DI4 [0=N] 0
XT1A11 .
ey DO status on comm. fail: 0 = resetto OFF
XT1AI3 @ 1 = maintain status
=iy DO status after power fail: 0 = reset to OFF
AT1AIS
m— th e = 1 = restore previous status
“ mEpa J : Digital Output Pulse Time: Units of 5 msec
! //r EMSTF 13:58:35 Friday. February 23, 2001 | | INUM [St
- Q= .
2l 155 - HA
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/. Basic Software Application and Opegation

Levels of Control - Field Level (CCMS)

PID (PID1 ) - Data

Description ‘

Ena Shutoff: 0=N 0 Remote Setpoint —>
Shutoff Out Level 0 Reference Variable —>
Ena Startup: 0=N 0 Proportional Band —>
Startup Out Level 100, OFF Mode Control —>
Ena Symm Mode: 0=N |p Standby Control ->
ExtForce Out Level 0 Rewverse Action -
Ena PID to P: 0=N 0 External Forcing —>
Remote Mode: 0=N 0 Output Bias —>
Ena OFF Trans: D=N 0 Minimum WSP —>
Process Variable -> Maximum WSP —>
= th

H Anniversary
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CANCEL |

PID (PID1 ) - Data-2

Local Set Pt.[LSP)
Proport. Band[PB)
Reset Action(TI)

Rate Action[TD]
Standby Bias[BSB)
Off Mode Bias[BOF]
Symmetry Band[SBC)
Err Deadband(EDB])
Output Bias[0B)

Out High Lmt[HIL]

Out Low Lmt{LOL)

Dev H.H.Limit[DHH])
Dewv High Limit[DH]
Dewv Low Limit(DL)

Dev L.L.Limit[DLL)
Minimum WSP[MNWS)
Maximum WSP[MXW5)

100.

OK

10.

CANCEL

10.

50.

9949.

ETE2 X EMSD




/. Basic Software Application and Ope.tlon
Levels of Control - Field Level (CCMS)

i Calibration

~Inputs HIGH LOW Qutputs
. VOLTAGE CURRENT
AD Conversion HIGH LOW HIGH LOW
Preamplifier A0
All Pass. Ref. A02
AlZ2 Pass. Ref, AO09
Al3 Pass. Ref. AO1D
Al4 Pass. Ref. AO11
Al5 Pass. Ref.
AQ12
Alb Pass. Ref.
AO013
Al7 Pass. Ref.
Al8 Pass. Ref. A0T4
— Clock Daily Adjust 0K Lt
nnnnnnnnnn
QV ) ot
- Q= 5
i3Il {5 - H
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/. Basic Software Application and Op
Levels of Control (CCMS) - Automation

il ) B e ot et s S et
I : I :
I 1 . e

'| Management level || | Adaptation Algoritms Kigosiihens e § :
: E ' level distribution computation o 3 :
: ;] o Q |,
| : i ] I
: ™ S |
] : 1 g ]
I | |
1 ! 1 -+ |
|| Automation level |[i |! | Automation Rules Rules I
' : : distribution engine t? '
: || level 8 :
I ! 1 < |
i i I 5 '
1 ; 1 |
; | :
i B : !

. 1 . —

| Field level , 1| Field Devices Data G !
: 5 ' level access distribution g, :
: - :
1 : 1 |
l - :
l - :

New decomposition

- @:ﬁu-f;i;-,ﬁﬂ
S rerein o B T2 () EMSD

Co-create Our Future
100



/. Basic Software Application and Op

Levels of Control (CCMS) - Automatio

B
N\
o
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muolor 'y “"W P i
|
|

H ‘CC CFI ’ > Tospace

fe======
' o
: I
== ===}
|
q-lﬂ'---n.----.-
g = 2 '
{ﬂa
| Eﬁ
1
:—I
R -

L_¥
k-4
e DC-1 e —  TC Pre-set
Temperature
. TC-1: Supply air temperature controller HY: Heating coil valve
::nzizf;sary DC-1: Damper controller CV: Cooling coil valve
=yt s PC-1: Supply air static pressure controller SF: Supply fan
- 1@ All-f2-HA FC-1: Return air flow rate controller RF: Return fan
. — . Cal T e Do e e .
Cimovateond I': Temperature sensor: H: Humidity sensor: P: Pressure sensor: F: Flow sensor.  (SE T2 a EMSD
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

& File Edit View Action Controller MWindow DX LCD Display Help - |&]X]
a=E = B EEE =] EE
Al5 aD11 | -]
AlG ouT
Al7 OuUH ‘—J
AlS AOH
(s1}] AOL
Dz AOF
AO12
AD@
ADF@
ENL@
INC@
DEC@
D17 ADMZ
DIg AD14
Lo3
pog
Los
E .th DoG
eyl pO7
w EMSTE o
Y 4 v
@-ﬁu-f;i;-,nﬁ | ;
Cd-innovate and 10:01:06 Friday, Februany 23, 2001 | l INUM |St
Co-create Our Future

102

ETE2 X EMSD



/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

GX9100 - [Untitled - PLC1] !EIB
@& Fie Edit View Window Help - 18] x|
= EENENE N E E S E
Log ke Modv ke Ladder DBg@Em - PLC1
Uger Name :
Dezcription:
o =50, 1] 3) o § QOUH1
—i L} fL—— | - >
Dt =50, 1] 3 1] 5]
L] L] —
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mw” 142401 Friday, February 23,2001, | |NUM
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/. Basic Software Application and Op
Levels of Control (CCMS) - Field Level

B BAS
Computer

Management
Laver

Workstation
Network bus
(c.g., BACnet 1P)

9 Supervisory Supervisory Supervisory
i)
2 controller controller controller
= | | |
8 Field bus
= (e.g., BACnet MS/TP)
= |
é’ Apphcation Application Application Application

specific specific specific specific

cuntiullcr controller cmltiollcr cuntrlullcr

./.’. ’ . s ’ l‘\.

Ay | sensor | | sensor ! |actuator | |actuator |
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

System
User Inrface Application &
? _ Data Server
- — -
B
Ethernet/IP
Network BACnet/IP BACnet/IP f\éﬁ;ggk BACnet/IP BACnet/IP  BACnet/IP BAChet/IP
Engine
3rdp Wireless VRF WT-4002
BACHEL BACnet ' Nerwork Gateway Gateway : ﬂ '
Bls\ﬂgs MS/TP : i : & Router T ' MCK)IE)?US
: | B N2 Z_ettler s LON M-Bus H-Link ’ Simplex® Fire
Fire ZigBee . Others . Alarm Control
Panel Wireless <= = Unit (FACU)

' E TEC
: Family

., 3 Party BACnet/IP devices:

3rdParty g
‘E g ﬂ Devices a3, @ Cree® SmartCast®
1 LN LON R WT-4002 Lighting Control and
==l | Controllers @ @ Pneumatic Molex Lighting Control
VRF

Famil | Wireless Stat Retrofit
- FEC Family E = | & IP FAC FEC & TEC 39 Party LON
Legacy Devices
CG, ¢V Metasys
Family & N2 FEC
—
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/. Basic Software Application and Op

Levels of Control in New decomposition

T e A e e e e e e e e A e S M | R S e R R R R e R |
| I f |
1 : 1 :
l l - pm—

'| Management level || | [ Adaptation Algoritms Kigosiihens e § :
: i ' level distribution computation o g :
: ]! Q@ |,
| : 1 (0] 1
: Cl S |
] | 1 ‘D ]
1 ! 1 = 1
: . : ! % -+ |
| | Automation level i || | Automation Rules Rules = ;
E : E | evel distribution engine g' E
| ! 1 < |
| I S !
1 | | < |
1 : 1 :
| 1

| ! g ||
| . - g |
| Field level . |: | Field Devices Data e :
: 5 ' level access distribution g. :
| L :
1 L I !
1 : 1 |
i Classic decomposition! |, New decomposition E

1
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

* Example 2 - Controller Configuration Tool (CCT)
* Configure FEC (Field Equipment Controllers) and IOM (/O Modules)
* Simulate the program logic before downloading the controllers
* Commission FEC family controllers to upload and download program
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

& CCT - VAV-103_77.caf

File View Tools Help

{ Configure J Simulate Commission ‘k Settings ‘ Select System H Define Hardware H Sideloop |

E Application © 7
Control Logic System |
Network Inputs = 1 SetpointMiscellaneous = 1 State Generation = 1 Output Control = 4 Network Outputs =
AUTOCAL-C Autocalibrate Now LY ‘Water System Flush Pass Through 1= Box Heating LYV
FLUSHPOS —| |& Lighting Temp Occupancy PID Tuning Reset Damper Control Status LV
HTG-EN Minimum Flow Determination Autocalibration Sequence va0 Damper Output LV
- NA-PERCEMT I Supply Area LV Balancer Override SD Lighting
Inputs = £ _ Outputs =
= Supply Damper Stroke Time Box Flow Test Proportional Box Heating Control v50 r<]
B DAT{UIINT = E DPR-O{BO1-IntBO2-Int} =~
Supply Flow Calculation Unit Enable Determination = Supply Damper Control
||§ DA-VP {AI1-Int} 5 B HTG-0{BOOUT1,B0 OUT2} =
| | Supply Pickup Gain LV Single Duct VAV Damper Override Check Supply Flow Setpoint Control v50
|| WC-ADJ B2 LIGHT-C {BO OUT3} | i
— ZN-T Setpoint Determination Box Heat Override Check
| Fal_nermnne B
Miscellaneous = Box Heating isAvailable Pass Through Miscellaneous =
||§ DPR-% {BO1-Int BO2-Int} System Mode Determination B PARAM-DPR-MINP {BO1-Int,BO2-Inty \ag
E3 HTG-% {BO OUT1,BO OUT2} Unoccupied Sequencing (VAV) B3 PARAM-DPR-ST {BO1-IntBOZ-Int}

E Features
Parameters rConnecﬂons r State Tables r Display r.ﬂ\dvan:ed rElACnet Exposed
Parameters @
| Item Default Value Standard Name |
Setpoint/Miscellaneous i
Lighting Temp Occupancy L
Lighting Temp Occupied False Qutput (Boolean) I
Temp Occup Light Timer 0.0 Input (Float) [
Minimum Flow Determination
CLDWN-MINFLOW 200.0 cfm Cooldown Min Flow
CLG-MINFLOW 0.0 cfm Cooling Min Flow
CLGUNQCC-MINFLOW 0.0 cfm Unocc Cooling Min Flow
HTG-MINFLOW 0.0 cfm Heating Min Flow
HTGUNQCC-MINFLOW 200.0 cfm Unocc Heating Min Flow
E th MINFLOWCO2-PB 4000 ppm Proportional Band
Anniversary MINFLOWCO2-SP 700.0 ppm Setpoint
E:{SﬂT r OCC-LEVEL 0.0 Occupancy Level ~]

METRSENS ‘ Ethemet | Disconnected ‘ Configuration | Classic View

| System Capacity | 32% |

System: VAVRH | 13
‘ A
21l 15 - HA
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7. Basic Software Application and Opegation

48 CCT - VAV-103_77.caf
File View Tools Help

‘ igure H Simulate H Commission I £ settings

[5] Application
("Control [“Logic | System | X
&R [Koja@ [x[R/IS] (e [~] [4]56]s0 e seiections

Activities bl
Control View Connections
=] =3 Output Control | > = MUX (
Proportional Box Heating Control v50| Hea"ngCOOIIng
Supply Damper Control
Supply Flow Setpoint Control v50
= =3 Setpoint/Miscellaneous
A Lighting Temp Occupancy
[=I Minimum Flow Determination A
Min Flow w Reset Determination [ | setpomt
OA Percent Min Flow Determinatif
(=] 3 State Generation
Autocalibration Sequence v50 o = o
< T T3 E{ Process Variable g
o =) o

Mode)

N
[Setpoint Predent Value
Default Value=0.0

[«]

D Pre-Processq

Palette &
Launch Wizard

(=3 Activity Inputs
= Activity Outputs | Process Units
] Boolean

(=] Calculation Output Overridden

=3 Compare

(X1 Constant Output Position
(3 Container
PID Tuning Reset

Saturation Ti..

[+ =3 Control
[ Math

[+ 5 Multi-State Controller —
[ Psychrometric
[+ 3 Selection —|

[«

~| 4] Il D]
" Parameters | Connections | State Tables | Display | Advanced | BACnetExposed
| showan || ExposePorts | []freeze Connections Proportional Box Heating Control v50 (Default Value) ©
Source Proportional Box Heating Control v50 I D =
Block Port Input Port Block
ZN-T 01 Process Variable - 72.0 deg F I i Input Box Heating LV
State ion P i Box Heating Control v50 1 HTG-0
ZN-T Setpoint Determination EFFHTG-SP
Limited Max Value - 100.0 % =]
FLUSHPOS FLUSHPOS Flush Position - 100.0 %
HeatingCooling - Heating
Failsoft Value - 0.0 %
th Process Units - deg F
s Box Heat Override Check Output Overri Qutput Overridden - False ] —
ey HTG-% o1 Output Position - 0.0 % i i g
E M ST r DIN. T i =3 + DIN. T, i D. '3 s il
SETENNES ‘ System: VAVRH | MS-/14162 | system Capacity [ S Ethemet | Di | Configuration | Ciassicview |

FINER
Crimovagand = T22 (Y EMSD
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/. Basic Software Application and Op

Levels of Control - Field Level (CCMS)

PID G
| Attribute Value | nputs
abiect Name Standard Name - Default Value Units Display Precision BACnet Exposed
Name Process Variable Use Attribute String 0.0 10ths w [False =
Object Identifier PID:10036 Setpaint Use Attribute String 0.0 10ths v |False
Setiy Minimum Tune Band Use Attribute String 09 10ths v |Faise
Manuahiinng |False [~ Startup Value Use Atribute String 0.0 v | 10ths v |False
S RELECE 10 Low Limit Use Atribute String 0.0 v | 10ths v |False |
Slaged Gt |False v High Limit Use Attribute String 100.0 v |10ths v |False
Querational Dain Offset Use Atiribute String 0.0 v |10ths v |Faise
uning Ypdated False Direct Acting Use Afribute String True - False
RRAC Erop Band 16.0 Adaptive Tuning Use Attribute String True - False
FREEE ENITE 7290 Process Range Use Atribute String 22.0 10ths v |False
[Time Constant Use Attribute String [720.0 seconds 10ths False
Process Dead Time Use Attribute String [72.0 seconds 10ths False
Proportional Band Use Attribute String [28.8 10ths False =
Outputs
Name Standard Name = Default Value Units Display Precision BACnet Exposed
Present Value Use Attribute String 0.0 w {10ths w [False A 4
Error Use Attribute String 0.0 10ths w |False v
Saturation Status Use Attribute String Normal w |Control Status False v
|Absolute Effort EWMA Use Aftribute String 0.0 % 10ths False v
|Absolute Error EWMA Use Attribute String 0.0 10ths w |False -
Error EWMA Use Attribute String 0.0 10ths False L 4
Present Value EWMA Use Attribute String 0.0 % 10ths False -
Execution Count Use Attribute String 0.0 10ths False -
i) th PRAC Status Use Attribute String Normal w |PRAC Status False -
Anniversary Eff Proportional Band Use Attribute String 16.0 10ths w {False v
E:fsﬁ-r F Eff Integral Time Use Attribute String [729.0 seconds 10ths False -
METRRENS

21l 15 - HA
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/. Basic Software Application and Op

Levels of Control -

4 cCT - vAv-

File View Tools

103_77.caf
Help

Simulate || Commission

ield Level (CCMS)

%4 settings

| Select System || Define Hardware || Sideloop || Load |

n E Application =

o |

I|f Control rLogic I/System |

Metwork Inputs = ‘

SetpointMiscellansous =

=

State Generation ~

Output Control =

Metwork Qutputs =

AUTOCAL-C

HTG-EM

[

Autocalibrate Now LV

‘Water System Flush Pass Through

Box Heating LY

Lighting Temp Occupancy

PID Tuning Reset

Diamper Control Status LV

Minimum Flow Determination

Autocalibration Sequence w50

Diamper COutput LV

OA-PERCENT

SYSTEM-MODE

UMNITEN-MODE

Supply Area LV

Balancer Override SD

Lighting

Supply Damper Stroke Time

Box Flow Test

Supply Flow Calculation

Unit Enable Determination

Supply Damper Control

Inputs =

E DATUIINTG

[v]

E DAVP {AN-Nnt
A
A

Ay

Wiscellaneous

E3 DPR-% {BOMn

tBO2-nt}

Supply Pickup Gain LV

Single Duct WAY Damper Override Check

Box Heating isAvailable Pass Through

Supply Flow Setpoint Control w50

System Mode Determination

Unoccupied Sequencing (VAY)

Zone Sequencing (VAV)

A

Outputs =
= DPR-0{BO1-nt,BO2-Int}

E3 LIGHT-C {BO OUT3}

0CC-MODE

Ay

Miscellangous =
E PARAM-DPR-MINP {BO1-IntBO2-Int}

B PARAM-DPR-ST {BO1-Int BO2-Int}

PID Tuning Reset

Destination

Block Port Input Qutput Port Block
TUNING-RESET TUNING-RESET Application Tuning Reset - False PID Tuning Reset - Mormal PID Tuning Reset Proportional Box Heating Control w50
[\ PID Tuning Reset - Normal PID Tuning Reset Supply Flow Setpoint Control v50
s

State - False

PID Tuning Reset

State Selection

Anniversary
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on

asic Software Application and Op
Levels of Control - Field Level (CCMS)

&

“ Controller Selection | Point Assignment | Network Settings | Packages | Default Controller | N2 Mapping |

Field Device

VAV-103 — MS-VMA1620

& Field Device X
@,
Name Description Device Type Region Uls Als Bls UOs AOs BOs ROs
Artificial Field Device |Artificial field device with no poris FEC Global MSTP/IN2 |50 0 0 50 0 0 0 Z
MS-FAC2611 CTRL 6UlI, 28I, 3BO, 2A0, 4CO FEC Global MSTP/N2 |6 0 2 4 2 3 0
MS-FAC2612 CTRL 5UlI, 4Bl, 5RO, 4CO FEC Global MSTP/N2 |5 0 4 4 0 0 5
MS-FAC3611 CTRL 8Ul, 6BI, 6BO, 6A0 FEC Global MSTP/N2 |8 0 6 0 6 6 0
MS-FCU1611 CTRL 2Ul, 4B, 3RO, 4BO, 1 LED driver (Japan) FEC Japan MSTP/N2 |2 0 4 0 0 5 3
MS-FEC16XX CTRL 2Ul, 1BI, 3B0O. 4CO FEC Global MSTP/N2 |2 0 1 4 0 3 0 r
MS-FEC26XX CTRL 6Ul, 2B, 3BO, 2A0, 4CO FEC Global MSTP/N2 |6 0 2 4 2 3 0
MS-NCE25/NIE29 CTRL 10UI, 8Bl, 7BO, 4A0, 4CO FEC Global MSTP 10 0 8 4 4 7 0
MS-VAV1611 CTRL 3Ul, 4BI, 1A0, 1RO, 2BO, 1 LED driver (Japan) [FEC Japan MSTP/N2 |3 0 4 0 1 3 1
MS-VMA1610 VAV CTRUACT/DP, 1UI FEC Global MSTP 1 3 0 0 0 qx 0 =
MS-VMA1615 VAV CTRUACTI/DP, 3Ul, 2BO FEC Global MSTP/N2 |3 1 0 0 0 4'/\Y 0
.th MS-VMA1617 VAV CTRUJACT/DP, 3UI, 2BO, RM Sensor FEC Asia MSTP/N2 |3 1 1 0 0 4 0 )
gn;;iz)e‘{;ary -VIMA1620 A Rl /A DP 0. 3B0 abal ly = 0 0 0 2
EMSTE
WRTREENS
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS

" Controller Selection ] Point Assignment I Network Settings ] Packages ] Default Controller [ N2 Mapping |

Unassigned Points : Assigned Points

Na.. - |Descri..| Signal [DataT..] Type Controller Label ~ Name Description Signals
VAV-103 - Input - 01 - Ul IN1 DA\ Discharge Air Temperature 0-10VDC, Resistive, Nickel 1K RTD, 2.25K NTC Type 2 Thermistor, Platinum 1K RTD, Si
VAV-103 - Input - 02 - Al1-Int DA- Discharge Air Velocity Pressure Integrated Velocity Pressure
VAV-103 - Qutput- 01 - BO QUT1 PAO-A HTG-0O Heating Output 24VAC Incremental, 24VAC Start Stop, 24VAC Pulse, 24VAC Maintained
VAV-103 - Output - 02 - BO OUT2 PAO-B HTG-O Heating Output 24VAC Incremental, 24VAC Start Stop, 24VAC Pulse, 24VAC Maintained
VAV-103 - Qutput- 03 - BO QUT3 LIGHT-C Lighting Command 24VAC Incremental, 24VAC Start Stop, 24VAC Pulse, 24VAC Maintained
VAV-103 - Output - 04 - CO OUT4 0-10VDC, 24VAC Incremental, 24VAC Start Stop, 24VAC Pulse, 24VAC Maintained
VAV-103 - Output - 05 - CO OUTS 0-10VDC, 24VAC Incremental, 24VAC Start Stop, 24VAC Pulse, 24VAC Maintained
VAV-103 - Qutput - 06 - BO1-Int PAO-A DPR-O Supply Air Damper Qutput Integrated
VAV-103 - Qutput - 07 - BO2-Int PAO-B DPR-O Supply Air Damper Qutput Integrated

a8

—
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/. Basic Software Application and Op
Levels of Control - Field Level (CCMS)

on

[‘E’ Define Hardware

Controller Selection Point Assignment NetworkSeTgs Packages | Default Controller [ N2 Mapping

Field Device & Bus Settings SA Bus Device Settings

Model: MS-VMA1620 Name Address =~ Type
| Local Display LocalDisplay

Name: [VAV-103

Device Address: |77 | Zone NetSensor 199 MetSensor

Instance Mumber (BACnet ID): |5333 |
| Advanced. . |

—
Anniversary
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METRRENS
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/. Basic Software Application and Op

Levels of Control - Field Level (CCMS)

& Define Hardware

on

l Edit l | Remove ‘ L} N2 Mapping @
Device Type E 1 1 7 \ Create PRN File ‘ I Create DDL File ‘
[ Analog Data Float } Analog Data Integer | Analog Inputs | Analog Outputs { Binary Data | Binary Outputs |
Analog Data Float

Point Address Attribute Point Type Short Name = Long Name Default Value Units |
Present Value ADF CLDWN-MINF CLDWN-MINFLOW 200.0 cfm 1<
Present Value ADF CLG-MAXFLO CLG-MAXFLOW 400.0 cfm
Present Value ADF CLG-MINFLO CLG-MINFLOW 0.0 cfm
Present Value ADF CLG-O 0.0 %
Present Value ADF CLGOCC-MIN CLGOCC-MINFLOW 150.0 cfm
Present Value ADF CLGOCC-SP 74.0 deg F
Present Value ADF CLGSTBY-SP 77.0 deg F
Present Value ADF CLGUNOCC-M CLGUNOCC-MINFLOW 0.0 cfm
Present Value ADF CLGUNOCC-8 CLGUNOCC-SP 82.0 deg F
Present Value ADF EFFCLG-SP 0.0 deg F
Present Value ADF EFFHTG-SP 0.0 degF 1
Present Value ADF FLUSHPOS 100.0 % 1
Present Value ADF HTG-MINFLO HTG-MINFLOW 0.0 cfm
Present Value ADF HTGOCC-MIN HTGOCC-MINFLOW 150.0 cfm
Present Value ADF HTGOCC-SP 70.0 deg F

—
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/. Basic Software Application and Op

:-. l Configure

‘| Simulate H Commission I

on

| Select System Define Hardware | Sxdeloop—H Load I

,\4 Settings

l [5] Application

=Rl |

" Control | Logic t System |
Network Inputs =

v a

Setpoint/Miscellaneous ~ j

State Generation « I‘ Output Control ~

> a

Network Outputs «

AUTOCAL-C

Autocalibrate Now LV

Water System Flush Pass Through Box Heating LV

Lighting Temp Occupancy

Damper Control Status LV

HTG-EN

Minimun @ Load Device

OA-PERCENT

Supply

Supply D

SYSTEM-MODE

rLoad Type

X —

Outputs ~
E DPR-0{BO1-IntBO2-Int}

Connection

Supply F:

UNITEN-MODE

Inputs =~

E) DAT{UIINT

E) DA-VP {AI1-Inty -

Miscellaneous =
E) DPR-% {BO1-IntBO2-Int}

) Upload From Device

Supply P,

' Download To Device

E3 LIGHT-C{BO OUT3}

OCC-MODE

rConnection Type —
() Ethernet

i® Bluetooth

) BACnet Router

() ZigBee

rConnection Parameters

AW

Miscellaneous ~

Baud Rate [38400

Bluetooth COM Port |5 |

E3 PARAM-DPR-MINP {BO1-Int BO2-Int}

£ PARAM-DPR-ST {BO1-IntBO2-Int}

Destination
Block
de Check State Selection
idden Proportional Box Heating Control v50

H Next “ Finist ‘I Cancel ‘

= th
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| | f 1
1 L 1
1 ! = —
'| Management level i |i| Adaptation Algorithms Algorithms ) § i
: : "1 level distribution computation ® > :
1 | 1 m I
1 ! 1 Q 1
| | S
: I
] [ K S|
1 L = I
: . : A s -+ 1
' | Automation level |1 | Automation Rules Rules :
|
: : E |eve| distribution engine g? E
| | g ||
1 L < 1
] 1 1 |
| : i |
’ | e |
} . . -
: Field level : i Fleld Devices Data - :
- |
: 5 ' level access distribution %, :
: ok . |
] : 1 ]
] 1 |
3 sie sog
E Classic decomposition! || New decomposition |
1 I

- @-éﬂ-@-,ﬁﬁ
S rerein o B T2 () EMSD

Co-create Our Future
117



/. Basic Software Application and Op

Levels of Control - Field Level (CCMS)

System
User Interface

BACnet/IP  BACnet/IP BACnet/IP

— th
Anniversary
AFER

EMSTF

METRRENS
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FEC Family

Legacy
Metasys
& N2 FEC

IP VMA

& IP FAC

W|reless
FEC & TEC

3rd Party LON
Devices
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=7

Ll

Lol ioey

Application &
Data Server
& P -
&
Ethernet/IP
Network BACnet/IP BACnet/IP Network BACnet/IP
Engine Engine
3rd par Wireless VRF WT-4002
Biﬁ'«(ine';y BAChet ' Network Gateway Gateway
MS/TP MS/TP i Coordinator MODBUS
Devices 2 & Router KNX ’
NZ M LON VI-BUS H-Link
Fire ZigBee . Others .
Panel Wireless <= =
3rd party u .
g Devices 4]
i | LN LON WT-4002
Controllers Pneumatic

Stat Retrofit

Alarm Control
Unit (FACU)

3 Party BACnet/IP devices:
Cree® SmartCast®
Lighting Control and
Molex Lighting Control
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/. Basic Software Application and Op

c. Levels of Control - Management Level(CCMS)

System Configuration Tool (SCT)

* https://jcpublic.kzoplatform.com/player/medium/120790531917113
44817?secs=38
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7. Basic Software Application and Op
CCMS Human Machine interface (HMI)

New Graphic
Select a template to start a new graphic.
Default Custom

®- D Air
@- O Blank

@- 0 CRAC Units
E) 3 Floor Plan
E} O Miscellaneous
é) = Terminal | Unit

| i~ [ Horizontal FCU
- [[) In-Ceiling FCU
) VAV Dual Duct
| L@ Vertical FCU
O Water

Name
JRH VAV Graphic

'@ﬁu-@;-,ﬂﬁ
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/. Basic Software Application and Op
CCMS Human Machine interface (HMI)

= JRH VAV Graphic

< Back To Graphics Manager

ZN-T ZNT-SP a
Alias Alias
ZN-H ZNH-SP &
SFC  SFS Alias Alias
Alias Alias.
ZN-Q
SAFLOW-SP SF-0  SFFB Alias
Alias Alias  Alias
b D08 DRVE
o e EFFCLG-SP = Alias
EFFHTG-SP Aliax
s e ’ ) ¢
D § %
OCC-SCHEDULE Alias
A OCC-OVERRIDE Alias
EFF-OCC B Alias
A we-e Alias
CLGOCC-MAXFLOW Alias
HTGOCC-MINFLOW B Alias =
Background DAT ZNT-STATE Alias
=l CLG-REQ SRC Alias
PRESS-REQ SRC |
Alias  Alias ‘
sro  serB ‘
lias lias DA
CLG-0 +
Alias
HTG-0 SUMWIN-C
Alias. Alias
SUPHTG-C
Alias
SUPHTG-0
Alias
Mouse Over Active Layer EXIT ‘ m
Series Fan Background x

g )
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/. Basic Software Application and Op
CCMS Human Machine interface (HMI)

= JRH VAV Graphic

< Back To Graphics Manager

SYSTEM SETPOINTS
EFFCLG-SP B Alas
EFFHTG-SP B Alas

€ SYSTEM PARAMETERS

Mouse Over

= th
Anniversary
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m EMSTE

- T@-%U’@;-,ﬁﬁ
C&-innovate and

Co-create Our Future

Active Layer
Background

122

EXIT

n Bindings A b 4

Alias Explicit Network

B Include Served By Equipment o

v X Auditorium Corr Rm 167 VA...
Occlnput
ZN-T
CommonSp
Da-T
BoxHtg
SupFloSp
Acreq
SupFlow
Dpr-C
DMPRPOS

CMAXFLO

NCMNC_QD
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7. Basic Software Application and Op
CCMS Human Machine interface (HMI)

Chiller Plant Summary

Energy Data

Chilled Waler Load BElectrical Load

Electrical Load Comparisan

i

Ch1STmp

ChwSTmp

777 |

46.0° |

PchwP1Sts Ch1Sts Ch1Rla
On [ on | [ 436% |
I e i, PehwP1Fbk
45.2%
Ch2STmp
Building Load [+ | i
‘Worst Case Zone Chlled Waser Chiled Water % Load by Floor
Vi Paition (% Openl o e =9 ﬁ-—1m— ChwDp
:m — Eli ta 69774.9psi
R T PchwP2Sts Ch2Sts Ch2Rla B:
- A1 Tars
o @ vt | On | | On | [ 436% |
) T s
R - T e PchwP2Fbk
Optimized CHW Supsly Sslpoi 45.2%
mm
rul .‘&j‘;‘:"‘:“ Tokal Buikding Load Ch3STmp
SN R e
oy =
Control Panel L ——
PchwP3Sts Ch3Sts Ch3Rla
Ch1Hoa  Ch2Hoa  Ch3Hoa On [ on  J[ 438% |
PchwP3Fbk
Q > O
th H A H A H A ' ChwRTmp ChwI
Anniversary é % ;é 48987976gpm
AFELER
EMSTF N L ] &

NETANEES
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/. Basic Software Application and Op
Levels of Control - Field Level (SCADA)

aadeeduinibesiniaiioiiuiniiiiini ] W ittt oottt S i ootostodiio
1 : 1 1
] 1 < —_— |
'| Management level || | Adaptation Algoritms Kigosiihens e § :
E E ' level distribution computation o 3 E
| ! : «Q 1
| : 1 () 1
: n Sl !
] : 1 g ]
1 1 |
1 I f -+ |
' | Automation level i ''| Automation Rules Rules I
- : : distribution engine t? :
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/. Basic Software Application andO\pe.Lion

Levels of Control - Field Level (SCADA) \\
Example : Allen-Bradley PLC \\
» RSLinx \

 Configure communications drivers
* View nodes on a configured communication driver
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/. Basic Software Application andO\pe'ﬁ@
Levels of Control - Field Level (SCADA) .

Example : Allen-Bradley PLC N
» RSLogix 500

Uploading a project from a controller

Downloading a project to a controller

Going online with a controller

Updating a controller’s firmware

Configuring Ethernet addressing for controllers and communication
modules
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/. Basic Software Application and Op
Levels of Control - Field Level (SCADA)

&% RSLinx Classic Lite - [RSWho - 1]

@z File View Communications Station DDE/OPC Security Window Help

% S8

v Autobrowse | 318, ES| NotBrowsing
[EBL1} Workstation, LAPTOP-JVHFNMES E E -

fﬁ Linx Gateways, Ethernet
-5 AB_ETH-1, Ethernet Linx AB_ETH-1  AB_VBP-1
&5 AB_VBP-1, 1789-A17/A Virtual Chassis Gatewa..  Ethernet 1789-A17..

— th

Anniversary
AFLER

EMSTE For Help, press F1
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. Basic Software

Application an

d Op

evels of Control - Field Level (SCADA)

Q’.’i.ﬂlfi;:.'f-j’:’ — x
B2 File View Communications Station DDE/OPC indo Help
& S8
M Autobrowse 'L‘,Jlﬂ—ng'ﬁ:’;l Not Browsing
=&} Workstation, LAPTOP-JVHFNMES E E |
® &5 Linx Gateways, Ethernet
&5 AB_ETH-1, Ethemet Linx AB_ETH-1  AB_VBP-1 Configure driver: AB_ETH-1 ? %
-8 AB_VBP-1, 1789-A17/A Virtual Chassis Gatewa... Ethernet  1789-A17..
Station Mapping |
Configure Drive ? X Station Host Name Add New
Available Driver Types: 0 10.11.17.20
| Ll Close ] 10.11.17.21 Delete
Help 2 [
Configured Drivers: 62 S
— 254 192.168.18.100
MName and Description Status
AB_ETH-1 A-B Ethemet RUNNING Running Configure...
AB_VEBP-1 RUNNING Runring Q
Startup...
Start
Stop
Delete
BE I b e
E
th
Anniversary
AFLER
EMSTI-
T S For Help, press F1 11/03/21 | 10:53 AM
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/. Basic Software Application and O
Levels of Control - Field Level (SCADA)

|OFFLINE [#] [No Forces

[

No Edits
Driver: AB_ETH-1

#| [Forces Disabled il

‘j E] 44 TT 3E & <> 4> 4> &BL 4BS

&

or

[l

| 41 » I\user £Bit £ TimeriCounter A InputiOutput £ Compare |

o | =2 =

=-{0 Froject

-] Help
=3 Controller
- i Controller Properties
g Processor Status
-]l 10 Configuration
[+ lJ}E Channel Configuration
[ Muttipoint Monitor
[=-{Z] Program Files
-8 svso-
SYS1-
.. ﬁ LAD 2 -
& LaD3-
.. ‘@‘ LAD 4 -
& LaDs-

E-{_] Data Files
E Cross Reference
- oo-output
1 - INPUT
S2 - STATUS

= th

Anniversary
AFER

EMSTF

METRRENS

- 21l 15 - HA

C&-innovate and
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B3 - BINARY
T4 - TMER

CS - COUNTER
R6E - CONTROL
N7 - INTEGER
F8 - FLOAT

~

Controller Properties

General |C0mp'\|er passwclrdsl Controller Communications

Processor Type:

|l?4?—I.551 505 CPU 16K 05500
1747-L551 05500
Prg1747-1543C.D 5-04 CPU 64K 05401 C FRN 10 and later

1747-1542C.D 5-04 CPU - 32K 05401 C FRN 10 and later
1747-L541C.D 5-04 CPU - 16K 05401 C FRN 10 and later
1747-1543C 5~04 CPU 64K 05401 C FRN 8
1747-1542C  5-04 CPFU - 32K 05401 C FRN 3-8
1747-1541C 5,04 CPU - 16K 05401 C FRN 3-8
1747-1543 5-04 CPU 64K 05401
1747-1542B 5-04 CPU 32K 05401

Memory Used: 128 Instruction Words Used - 234 Data Table \Words

Memory Left: 12160 Instruction Words Left
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/. Basic Software Application and Op
Levels of Control - Field Level (SCADA)

# RSLogix 500 - WKSPS
Fle Edit View Search Comms Tools Window Help
Ded & B> |21 ~ % & SRRSO P e - v
[OFF'LINE lﬂ [No Forces [ﬂ He E] 4 TT 3E 3£ <> 4> > AeL aes E]
No Edits 4| [Forces Disabled |4 !
|Driver: iE ETH-]lJ | 4] Noe e |41 » \user £Bit £ Timer/Counter A Input'Output £ Compare |
W [e[®@][=] |#Lan
E1-{Z] Project A T1
J Help 0000 JE =
=1-{{0 Controlier 1745_;15 m /O Configuration El & l
- Controlier Properties Racks Current Cards Available
% Processor Status S 1746-44 4510t Rack Filter |41 IO 'I
10 Configuration
[+ “}J}-E. Channel Configuration o T & |“O Rack Not Inshlled ﬂ Read 10 Confi Part 4 [ Dewﬁpﬁun I ~
: B Mukipoint Monk ooot 3 |I.'TI' Rack Not Installed ;I ki ntig. 1746-148 Any 8pt Discrete Input Module
;i Wulipolt Nonftor 1746-1¥6  Any 16pt Discrets Input Module
=X [ | rogram Files PowerSupply..... | 1746-1%32 Ay 32pt Diserete Input Module
~B svso- 1746-0%8 Any Bpt Discrete Output Module
SYS1- #| Parté | Description 1746-0%6  Any 16pt Diserets Output Module
ﬁ LAD 2 - 0 1747-L551 505 CFU - 16K Mem. 05500 1746-0%32 Any 32pt Discrete Output Module
‘& LAD 3 - 1 1746-IE16 16-Input (FINK) 24 VDC AMCI-153%  AMCI Series 1500 Resolver Module
¥ LaD4- 2 1746-1EB16 16-Input SINK) 24 VDC WMCI-1561  AMCI Series 1561 Resolver Module
& Lo 3 174614 Analog 4 Channel Input Module 1746-BAS-501 BASIC Module - 500 - 5001
| =1 Dota Fic soca IL 1746-BAS-502 BASIC Module - MOM1 capable
=] Data Fizs 4 1746-BAS-T  BASIC Module - 500 - 5101
B cross Reference 1746-1B16 1746-BAS-T  BASIC Module - MO/M1 capable
-0 oo -outrut 1747-BSN Backup Scanner Module
0O n-meut 1746-BTM  Barrel Temperaturs Module
--[ s2-sTATUS 1747-DCM-1/4 Node Adapter Module (1/4 Rack)
[ B3-BNARY socs %":F 1747-DCM-1/2 Node Adapter Module {1/2 Rack)
- T4-TMER o DN Adv Config Help Hide A1 Cards 1747-DCM-3/4 Node Adapter Module (3/4 Rack) v
E th [0 cs-counter
Amiversary 8 RS - CONTROL
N7 - INTEGER
Emhrdiélals—:. : n F8 - FLOAT
i M -
3 ~n
2ll- 18- H
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/. Basic Software Application and Op
Levels of Control - Field Level (SCADA

“::“;E ETH_IIEI e m L4l » Muser £Bit £ Timer/Counter A Input/Output A Compare |

#

{ = | ®@][=

—— Channel Configuration X
== |
FLINE lil |N° Forces lﬂ General Chan. 1 - System | Chan. 0 - System | Chan. 0 - User
Edits | #] [Forces Disabled [#] .
7er AB_ETH-1 Node : 34 Uset  Driver
L EERENN G
] Project :
! l_l o ~ -1,-1r Hardware Address: |OD‘.OO:BC:30‘.3F:E8|
{_] Help R JC
[ = 4
=-{_3 Controller 1746.IB16 IPAddress:l 10 . 11 . 25 . 100

i Controller Properties.
Q Processor Status
- JU 10 Configuration
= })}E Channel Configuration 0001
Pl channel Status

i Muttipoint Monitor
=-{_] Program Files

{ | SYS0-
M SYS1-
LAD 2 -
LAD 3 - [~ BOOTP Enable Msg Connection Timeout (x 1m3):|7 5000

LAD 4 -
¢ Msg Reply Timeout (x 1mS);|3000

i L. LAaDs- 0002
= Data Files 17461816 InactivityTimeout(xMin):lED

Cross Reference
a 00 - OUTPUT
I i T T
- 'th ... s2-STATUS 0003 %ﬂ:l%'
- .0 B3-BNARY o
gn;iz)e;i O 14-TmER

EMST | [ cs-counter

MRTRSE i M e ;e

- 21l 15 - HA

2 figy e TR ) EMSD
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/. Basic Software Application and Op
Levels of Control - Field Level (SCADA)

#: RSLogix 500 - WKSPS — m]

File Edit View Search Comms Tools Window Help

Ded & % B System Comms... jﬁﬁ% MR &R DO ¢ »

OFFLIE 3] [FoFomes  VWhoActive Go Online o o o 3
ForesDis  Go Online

Driver: AB_ETH-1 Upload...

L) [= Bownload. [o ] &
=-{] Project
(] Help
E-{Z3 Controller
i Controller Prop:
g Processor Stat
JU 10 Configuratiol .
& 'J)E Channel Config _ T
-0 Muttipoint Monitor
E-{_ Program Files
B svso-
SYS1-
4 Lan2-
& Lep3-
4 LaD4-
& Lan6- I1 —RT0 —————
E-{] Data Files o2 — [ Ratentive Timer On —CEN D—
Cross Reference 145 Bl T 1 |—CowD—
.1 oo-outPuT Prasal 360<
- Accum 27<
52 STATUS
B3 - BINARY wos —IE
T4-TIMER DN
CS - COUNTER
R6 - CONTROL 01<
N7 - INTEGER s139 636
F8 - FLOAT
B9

Timer/Counter A Input/Output £ Compare |

’ —RI0 ————— -
ReteativeTimer On [—CEND——HA =
Timer T4:0 =l
Tims Base 10 |—CDN)—
Prasat 360<
Accum 183<

CoOOoOoOOoOoOOoOoO0oo

0 n13 0004
E-{Z3 Force Files

& 'th 0 oo-output

Anniversary O n-meur

AFLR 1 73 Puietnm Nats lanitare
EMSTF | !¢ > 4] » |\ Fie 2 £ File 3 )\File 4 {File f <] |

METRRENS

Download program to processor 4:0001 APP
= n
JURCR:
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'| Management level || | Adaptation Algorithms Algorithms e § i
: : ' level distribution computation ® > :
1 1 D !
| R 3 |
| | 3 |
! ] S |
| . el '
E Automation level E ' | Automation Rules Rules = |
! ! i level distribution engine @ E
, | p |
| i 3 '
1 K <2 !
1 : : :
E . o
| Field level ' 1| Field Devices Data ¢ ||
! 5 ' level access distribution %. :
| | —| |
1 : 1 !
: I :
: t | :

New decomposition
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/. Basic Software Application an

# RSLogix 500 - WKSPS
File Edit View Search Comms Tools Window Help
DEE & & BE | 2 FAER YR QSO E | »|E > -
[OFFLINE Iél INO Forces Iél ?’ ¥ E] 4+~ TT 3E 3% <> 4> Q- 2BL 285 E]
[Wo Edits [2] [Forces Disabled [2] IS :
Driver AB_ETH-{ Mot ol | 4] » ]\ user {Bit £ Timer/Counter A Input/Output £ Compare |
", e emaemll e
W o @ = || %04 [-=)[-E s
[=-{Z0 Project A 3] —RT0 ———— -
-] Help 0000 JF 1;.=r=-_nv=rimo;_ . HENY>— —
T - 4 imer 4: |
=-{Z3 Controller 1746-IB16 Time Base 10 |—DN)>—
i Controller Properties Presat 31;?<
Q Processor Status e -
--JU1 10 Configuration -
] lJ)E Channel Configuration 0001 E ase
- Muttipoint Monitor Source A P81
L 6298 996<
-] Program Files Source B 01
0l<
Dest FEl
6288 906<
T4:0
L (RES
Il RT0 —————
B-{_] Data Files 0002 JE ?”5’“"”"’“”0; L CE—
c ' ”
.. Cross Reference 1746 1?315 ri-_xsm 10 f=(DND—
--[@ oo-ouTtpPuT Prasat fl‘?-:
0 1 -meuT — o
[l s2-sTaTUS at -
'4: —
[ B3-BNARY 000 — E Add
- T4-TMER DN Source A FE:2
£130.638
O cs-counTer somcsB 91(
[ ms-conTrOL 0.1<
1 N7-INTEGER P e
[ Fa-FLOAT
O e
01 n1
o Ik Nl32  B:O
- N3 0004 HIHOQSR]
[=-{Z3 Force Files
S ) th [0 oo-outeut
- n-meut
gniinitvee;asary M 751 Puetnm Nata Maninre =
< > 4>\ FieZ £ Fie3 )\File 4 {Fiet / I[a] |
EMSTI-
NETRREES
For Help, press F1 [4.0001 [APP
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N
I
Management level |! i Adaptation Algorithms Kigoskhen
E i level distribution computation
: 1
i 1
| 1
| 1
| 1
Loy
Automation level i1 | Automation Rules Rules
: i Ievel distribution engine
I
Loy
| 1
1
: i
Loy
Field level . 1| Field Devices Data
5 1 | evel access distribution
|
I
I
|
I
I

New decomposition
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/. Basic Software Application and Op
Levels of Control (SCADA) - Management Level

»>Management level (SCADA) Software - ﬁ =

e Supervisory Control
* Data Acquisition
* Example : Wonderware® InTouch =

InTouch

: TOP Server

v InTouch HMI with Tag Server and Historian
v'Top Server with PLC drivers

E
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NETRREES
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LENGTH [ft]

SPEED [ft/min]

ACCUMULATORS .~ | DIAMETER[in] | PRIME COATER FINISH COATER 1 |FINISH COATER2 | EXIT SHEAR
Payoff Rest Length | 7353 ENTRY | 500 [ Position [%] Tmes] |Pavart1[2424 |HEEE [woron |[ oo |_ror [l eorron |

Entry Length In Line | 420 PROCES! 275 [ ] entRY 71 [ 165 Payoff 2 | 67.97 | SPLICEFROM(ft] | SPLICEFROMIft] | SPLICEFROMIft] | SPLICE FROMIft]
Rewinder Length 5162 EXIT 276 '  EXIT 5 [ 224 Rewinder 57.26 -1474 -2008 -2031

I Lewvel2 ON

2759

User:

A

08-08-2019 08:20:41 A

19G645960

LINE OVERVIEW

PaintLine Air Pressure
COIL ID LINE SPEED STEERING UNITS
#1  #2  #3  #4  #5 #6 #1  #8 i 5' {CA)
. . - Ent tHrmin ACCx Trq % ACCe Tension
I 0.036 Strip Thicknes [in] | 0.036 ntry m SET [+0.00 ][ +0.00 || +0.00 |[ -1.50 ][ +0.00 || -0.40 |[ +0.00 ][ +0.00 | M2 [Ibf] T m.F
26 966459
| 5245  coilwidth [in]| 5245 | Process fymin  AcT[ +0.0 ][ 04 ]| 04 ][ -00 J 00 | w00 || 00 | 00 ] boaanmee TS AFTERBURNER
. Gl LEVELER ON BCUSTART @ FANOK(R) @
I 2424 Coil Diameter [in]| 67.97 Exit tHrmin |:;:}s| N ENEENEAAEIED PRESS.UP O START 0K (p) O
[5R1 | [5mRa2 |
q PR3 1624 Torque % | 0.10 ‘h 1B2E Toraue %
71 %‘ 49 50 i 45 R6| 43
Jome e et .
PR4 DBR i R3[-49 R4|-18 R7| 44 RB| 45 _CLEANING SECTION
Spl LEVELER -
TB1 PRE-CLEANING SECTION y plice Brush Unit
ﬁ ﬁ m .l.@ ° Brush Unit ] Deti TB2A — 828
® (& O ] . o ! ole e ol 00" 0" 00 “00
— N R L e T @D Coila® Gpl SIees o & 65 88
PRI i 181 Torque % ® b O” o0 T i
P d PY 2 Jainer En. A
In Line In Line Opened L VAL UU i TRIO TR
ry Press. PMT
| _overwanD | | OvERWIHD | R1 | 19 .
50 TRE TR7
R2 Ly B B B EX- - ® 103
’ ] = I T I T~ I T~ I T I T i Q0 @ Strip Temperature
Splice L N J .:I[ IISlllol\:l'é” J L Jéxlt Fress. [ ] Q0 TB4 Torque %
Q v auenon] SR |
Catenary 19G645960 R2 | 7
- -— 127 -
Dunk Rol Wet Section o .
m Tension [ibs Spllce spilce FMT
) -} o
VWET SECTION | 7567 mF F [F mF ".F F ®™ 184
: nn TE otTeLs T T T~T T~T T~T T~ Tna
A ° Y E . . SN _ T ) N - © o0
- [a] 00 | @] % LI e Ertry Press. — —F’RIME‘OMEN — T R
EEx= o2 JEEEERE
Chem. Ceat.| Cooling Catanary —
Y al Roll=s
19G645960 TR4 TRS TB3 Torque % TRE | LOELSERTLL I | RO SYSTEM I Stiip Temperature
ACCx: Tension R[4 T T [orarhs 1]
[Iksf] IFODE PID QUTPUT
ACCx Trq % R2[ a4 Prime Finish
PCAT | AUTO FCAT | AUTO 9 5 +2 %
32 [ 6262 ] REWINDER  Current Coi Last Coil | | Dven | Hven
TR14 TR1S .
5y Inspection Area Tra% | 75 | weightlk] | 33170 | 43650 PRIME CATENARY
K m Tension ’W
g L83 Length[ft] | 5162 | 6793 —
—— PR5 SHEAR PRx e Errar [in] 0.0
e g e e o e
TB6 Torque % 3 t[in] -1.00
TB5 Torgue % ’? = E |_.| = Se—
R1| 19 :; ’? “"""'H‘:'f. FINISH CATENARY
R ® In5 h Splice in front of exit shearl -2764 1t o
L Time Remaining
R3 [ 14

OvenDrives | Hydraulic |

Prime Quench |

TR12

TR12

STRRWND | |

Finish Quench |  Chemical Coater |

Oven Preheating |

Prime Coater

Errar[in]  -0.1

-2.00

t [in]

| Finish Coater1 |

Line Overview | Entry Section |

Cleaning Section |

Leveler | Steering Units |

Oven Section |

Exit

Finish Coater2 |

section | Line Data | Line Recipe |

Start Condition

| comm. Network| HOME |



/. Basic Software Application and Op
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| Operator Name:None

@ | Acknowledge Main Menu | Language 25 = | | 2021/11/04
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th

Anniversary
AFLER

EMSTI-

METRRENS

- 31| {5
Cd-innovate and [ >» 1
Co-create Our Future

-HA

| #fEE 47 None
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& Map
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% System

=3 Print
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Si
Bl —o

Supply Failed
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Levels of Control (SCADA) - Management Level
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8. Hardware Practical and Troubleshootin

»PT1000 Sensor

»Signal Transmitter

»RTD, 4-20mA simulator
»Programmable Logic Controller (PLC)
»PLC commissioning Software
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8. Hardware Practical and Troubleshootin

»PT1000 Sensor % ¢ ' 2 ¢ 4 s 8T E 8

-70 723.30 719.30 715.30 711.30 707.30 703.30 699.30 69530 69130 687.30
-60 763.30 759.30 755.30 751.30 74730 74330 739.30 73530 73130 727.30
-50 803.10 799.10 795.10 791.10 78720 783.20 779.20 77520 77120 767.30
-40 842.70 838.70 834.80 830.80 82690 82290 81890 81500 811.00 807.00
-30 882.20 878.30 874.30 870.40 866.40 862.50 858.50 854.60 850.60 846.70
-20 921.60 917.70 913.70 909.80 90590 901.90 898.00 894.00 890.10 886.20
-10 960.90 956.90 953.00 949.10 94520 94120 937.30 93340 92950 925.50
0 1000.00 996.10 992.20 988.30 98440 98040 976.50 97260 968.70 964.80

0 1 2 3 4 5 6 7 8 9
0 1000.00 1003.90 1007.80 1011.70 101560 1019.50 1023.40 1027.30 1031.20 1035.10

10 1039.00 104290 1046.80 1050.70 1054.60 1058.50 1062.40 1066.30 1070.20 1074.00
20 1077.90 1081.80 1085.70 1089.60 1093.50 1097.30 1101.20 1105.10 1109.00 1112.90
30 1116.70 1120.60 112450 1128.30 113220 1136.10 1140.00 1143.80 1147.70 1151.50
40 115540 1159.30 1163.10 1167.00 1170.80 1174.70 1178.60 118240 1186.30 1190.10
50 1194.00 1197.80 1201.70 1205.50 1209.40 1213.20 1217.10 122090 1224.70 1228.60
60 1232.40 1236.30 1240.10 1243.90 124780 1251.60 125540 1259.30 1263.10 1266.90
70 1270.80 1274.60 127840 128220 1286.10 1289.90 1293.70 1297.50 1301.30 1305.20
80 1309.00 1312.80 1316.60 1320.40 132420 1328.00 1331.80 133570 1339.50 1343.30
90 134710 1350.90 1354.70 1358.50 1362.30 1366.10 1369.90 1373.70 1377.50 1381.30
100 1385.10 1388.80 1392.60 1396.40 1400.20 1404.00 1407.80 1411.60 141540 1419.10
110 142290 1426.70 1430.50 1434.30 1438.00 1441.80 144560 144940 1453.10 1456.90

— ] 120 1460.70 1464.40 1468.20 1472.00 147570 1479.50 1483.30 1487.00 1490.80 1494.60
m Sy 130 1498.30 1502.10 1505.80 1509.60 1513.30 1517.10 1520.80 1524.60 1528.30 1532.10
EMSTI 140 1535.80 1539.60 1543.30 1547.10 1550.80 1554.60 1558.30 1562.00 1565.80 1569.50

150 1573.30 1577.00 1580.70 1584.50 1588.20 1591.90 1595.60 1599.40 1603.10 1606.80
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8. Hardware Practical and Troubleshootin

»Signal Transmitter o
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InatrumentationTools.com

»RTD, 4-20mA/ 0-10V simulator

PLC

=

Outout

Temperature (0o 10V DC)
Controller

InstrumentationTools.com

Note: We can also use Temperature Transmitter
with output 4-20mA.

InstrumentationTools.com
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8. Hardware Practical and Troubleshootin

»PLC commissioning
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Additional information on new gen
CCMS ...

Building Management System

BACnet/IP

BACnet (B)
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Additional information on new gen
SCADA and CCMS ...

OPC
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Additional information on new gen
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