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Industrial and Commercial Power

System Challenges

A Mining Example
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Industrial and Commercial Power

Systems Challenges

> Heavy Industries are amongst the largest

consumers of electric power globally

> Opportunities
—Energy Monitoring and Management
—Increased Visibility of Control System
—Inté%grated Process Control Models
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2000 Construction
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Forestry

1000
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Industrial and Commercial Power

System Challenges

> The electrical distribution
and infrastructure systems
of a I&CPS are not very
well monitored

—Need an easy way to
gather information to
maximize process yield
and efficiency

—Need to improve ;
automation and control i o o ® @
systems to better
understand the “big
picture” of industrial
operations

7 2aoe < IEEE

Why? And How?

» Industrial facilities are under increasing pressure
to:

—Reduce overall costs
—Boost productivity and quality
—Improve personnel safety

> Device level integration through digital
communications boosted the practicality and
affordability of complete plant level integration

2/7/2014 @IEEE
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> Motor Control Centres and Drives are now
available with a comprehensive assortment of
control and monitoring devices

—Including
= Networked Programmable Automation Controllers (PACs)
= Electronic vacuum contactor control technology
= Solid State Starters

—Newer equipment includes

= Advanced motor-protection and feeder-protection devices that
include advanced methods such as optical arc-flash detection
capabilities

5 amaome < IEEE

Overview of Intelligence

= Integrated, preconfigured
network infrastructure

Eg;i‘::%‘:d i Software = Order specific, customized
support materials

« Integrated Industrial |~ Drives control over
Network (DeviceNet | networks

+ Customized to
configure, monitor

= Preconfigured user interface
software for monitoring,

or EtherNet/IP) Jd . . .
«Factory Validated | SotStrters WS‘YSte':?méf:f diagnostics and configuration
Overload Relays
—
Integrated. Intelligent. EtherNet/IP=>

Leverage benefits of IMC to enable & strengthen enterprise
solutions

2/7/2014
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What is Intelligent Motor Control?

> When MCCs are used in combination with
enhanced performance of MV and LV drives, a
greater level of overall system control process
capabilities can be achieved

—This new breed is known as the Intelligent MCC (IMCC)

> These advanced technologies provide a significant
amount of control and process data in each
separate device, creating distributed data islands

—Transforming these islands of data into useful information
presents a major challenge for the process owner

11 2/7/2014 @IEEE

Benefits of Using Intelligent Motor

Control

» Using both polled and diagnostic real-time
information can provide the following efficiencies
in process control and management:

—Increased productivity

—Minimized downtime

—Efficient energy management

—Preemptive and predictive maintenance modeling
—Proactive condition monitoring

—Enhanced quality controls

—Improved level for personnel safety

12 2/7/2014 @IEEE




Value of Embedded Intelligence

» Faster Integration

— Network is preconfigured (node number, IP address,
baud rates, functionality verified)

» Faster installation compared to hardwired I/O
> Control and diagnostics

— State of the art intelligent motor controls provide
crucial feedback from motors

> Precise control with intelligent motor control
devices

— Wide array of device level components

> More information - where you need it when you
need it

— Enhances your plant asset management system
> Improved uptime
— Warnings in advance of failure

— Troubleshooting tools and information at your
fingertips

Ethernet Wiring inside the MCC

> Dual Ethernet
Jacks and Dual
24V power
jacks provide
Unit
connections in
the Vertical
Wire Way

2/7/2014



Ethernet Wiring in MCC

> Easy

connection
from the
Vertical
Wire Way
to the Unit
mounted
device

Mounting Ethernet Switches

» Switch
mounted in
the top or
bottom
Horizontal
Wire Way

2/7/2014



Cable Routing

> Cables are
routed
through rear
horizontal
baffle to the
Vertical Wire
Way

> 8 cables /
section
distributed
through the
Vertical Wire
Way

> Protection Devices
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Combing These “Islands” of
Information

Fixed Variable
Speed Speed
Devices Devices

Integrated

Architecture

Packaged
Power
Devices

Protection
Devices

R < IEEE

Integrated Architecture

> The combination of these systems forms a
flexible, networked architecture platform and
network topologies known as Integrated
Architecture (IA).

> In the past controls designers had to implement

controls systems for a specific architecture and
network size

> The IA approach allows process owners a set of
common automation components and tools

—These tools make it easy to scale a solution for the entire
range of applications, regardless of size or complexity

20 2/7/2014 @IEEE
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IMC Benefits

-P&ID

21 2/7/2014

> Integrated intelligent motor control improves
important aspects of the industrial process, such
as security, process visualization, safety,
scalability, condition monitoring, and adaptive-
predictive modeling

> How do process owners implement
improvements from available
documentation?

—One lines

$IEEE

IMC Benefits
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Automatic Device Configuration

EtherNet/IP

Saves the End-User time / money by reducing down-time

23

Network Security

» Security is a major consideration in the design
and operation of industrial control systems

» Good security practices reduce controls and
system susceptibility to accidental or unauthorized
activities that affect safety, operational integrity
and data confidentiality

24 2/7/2014 @IEEE
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Effective Security

> Effective security requires layers of multiple
controls

—Methods and techniques that work together to help protect

system assets, operations, and those who depend upon
safe, reliable operations

» Technical controls including physical and
electronic mechanisms compensate for security
risks

—These controls should be accompanied and balanced with
non-technical controls such as company policies,
guidelines and procedures

55 27010 < IEEE

Effective Security

> To help protect key assets users should employ
specific product-level security and protection
features within a networked IA system

26 2/7/2014 @IEEE
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Cyber Security

> Cyber attacks against
facilities are at an all-
time high

> With use of intelligent
devices, such as
managed switches,
process owners now
have the ability to
segment their
networks into zones,
thus mitigating the TARGET.

cyber threat
27 2/7/2014 @ I E EE
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A closer look at the Purdue

Zone

Zone

Zone

29 2/7/2014
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A practical industrial control model
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Visualization

> Industrial process owners have various
requirements for process visualization

graphics

31 2/7/2014

IA provides the data to visual presentation
screens that aid operators in finding the most-
efficient plant operating point

With the development of more sophisticated
human-machine-interface (HMI) displays, global
objects have been introduced into automation

$IEEE

Software Support

= Simple dashboard presentation
= Customer configurable

o= = Exclusive functionality for
e MCCs

Component Configu_—

= Parameter Editor

= Device monitoring and
configuration

= Remote diagnostic support

= Support for all IMC devices
in the MCC

= Trending and event logging

ActiveX and IMC faceplates provided
Enables simple integration with On-Machine HMIs

Key customer documentation
= User Manuals
3 = Customized wire

Asset Manageme

diagrams
= Spare Parts lists

2/7/2014
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Faceplates—A definition

> The use of global objects, reusable images and
icons, has enabled the creation of faceplates

> Faceplates are defined as reusable standard
display objects

> The advantage of the faceplate is that is a
standard, prebuilt object that can be implemented
repeatedly and consistently

> Each faceplate has security levels built into the

objects
—Can be customized based on user requirements and
applications
33 2/7/2014 @IEEE

Global Objects

(RABAS) P_VSD Graphics Library.ggfx Version 3.0.00 Release ‘Copyright © Rockwell Automation, Inc. All Rights Reserved
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Touse thaze Diglay Eler NOTE: These display 2 the 4O tags Tt Type AOH
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Backing Tags

x
Name Value Tag | Description
102 |Driue'rggg VSD, P_PF755, or PF753)
2 |=103 ==+ _|Path (indude program scope if tag is a program scope tag)
120 =+ |Additional display parameter (e.g. /X100 or /CC) (optional)
4 |=121 ==+ |Additional display parameter (e.g. /¥100) (optional)
#122 2=+ |0 = Aways show Faceplate; 1= Show Quick Display for users

0K I Cancel Help

55 27010 < IEEE

Faceplates

> Designed to Support Various User Roles
—Engineering
—Maintenance
—Operator

> Done through various modes of operation
—Operator
—Program
—Override
—Maintenance
—Hand

36 2/7/2014 @IEEE
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Engineering View

PowerFlex 755 Variable Frequency Drive

== > Allow for Engineers to
o7 o G ed A g configure device
@23 _____ 4 _____________________ —Set points

Label: —Control Strategies
Tag: . .
Forward Text: —Naming Conventions
Reverse Text:

Drive Speed Scaling

Drive Application

Units Units
Maximum 60.00 _)@_) 60.00
Minimum 0.00 0.00
Units Hz ,I-iz ----------

57 amaone < IEEE

Engineering View

Powerflex 755 Variable Frequency Drive

> Select permissions for
A NE R ] operators

SGIGIE

J Clear Program Commands upon receipt

> Both graphical and
control

Operator command resets fault

J Drive can be jogged

J Drive can run reverse

J Enable navigation to run forward permissive
object

J Enable navigation to run reverse permissive
object

J Enable navigation to interlock object

J Enable navigation to restart inhibit object

J Enable navigation to run time object

38 2/7/2014 @IEEE
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Engineering View

PowerFlex 755 Variable Frequency Drive

4 NP ]
12@4

Stop Drive:

o On o Faut
J On Fail to Start

J On Interlock Trip

Operator Keeps Program Keeps

Control in Control in
Program Mode Operator Mode
Speed Reference
Start & Stop
Commands
Foward & Reverse
Commands

39 2/7/2014

> Configure fail to safe

configuration state

$IEEE
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> Enable interlocking
and permissive within
the control strategy

> Provided with basic
runtime information
—Temperature
—Uptime

40 2/7/2014

PowverFlex 755 Variable Frequency Drive

Al S NEVSE X
[1] 2

e ) [S)

o [ [S)

Interlocks and Permissives

Enabled @ L.ll

In Override Mode, bypass Interlocks and
Permissives that can be byp d

Elapsed Run Time (Hours) 070
Elapsed Megawatt Hours (MWh) 0.00
Ovwerload Count (%) 0.00
Drive Temperature (°C) 26.20

$IEEE
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Maintenance View

) Configure timing PmrFllxzss‘.VarilhhquuancyDlivﬁ
between faults and Ed SN X]
permissive for restart 1 [2]

J Bumpless Program/Operator Transition

Bumpless Transition from Ovemide/Hand to
Program/Operator

Time to pulse Out_Reset to clear 2
drive fault (sec)

Time after ‘Start’ for feedback before 15
Fault {(sec)

Time after ‘Stop’ for feedback before 15
Fault (sec)

Maximum jog time (sec) 0
O=unlimited

Speed Reference Limits
Minimum 0.00 Maximum 60.00

. 2pois < IEEE

Operator View

PowverFlex 755 Variable Frequency Drive PowverFlex 755 Variable Frequency Drive

gk O = Ale|an N aNEY SC)X]
- EFE - B

e [ (1] (1) same | (W1
oee e _oee e

Feedback (Hz) A JEE  Forward Feedback (Hz) B Forverd

Reference (Hz) 50.00 Reference (Hz)

50.00 50.00 50.00
Output Current (Amps) 0.15 Output Current (Amps) 0.00
Output Power (KW) 00 L’ Output Power (KvWV) 0.00 L’
000

Torque Current (Amps) 003 Torque Current (Amps)

Drive Ready ‘ Drive Faulted Fault Code: 13037

/O Network Timed Out

P_PF755 P_PF755

42 2/7/2014 @IEEE
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Diagnostic Information

PowerFlex 755 Variable Frequency Drive PowerFlex 755 Variable Frequency Drive

e O, e e A=Y G ]
@2345 1@345

Drive Start Inhibits Drive Faults

Drive Faulted () Power Loss () Over Yoltage

¥l Orive in Type 2 Alarm ) Under Voltage () Drive Overload

Enable Input is Open O Motor Overload O Heatsink Over Temp
Drive is in precharge () Load Loss () Transitor Over Temp

¥4 Orive is receiing a stop signal () In Phase Loss () Heatsink Under Temp

Database performing a dowload O out Phas‘e ‘Loss © Excess Lna# .

Startup active and preventing a stan © Decel o © Overspeed Limit

¥l Safety module is preventing a start () Shear Pin 1 L Fit () Precharge Relay Open

[y D () ShearPin2 L Fit () Safety Board Faulted

T ) Primary FB Loss () ATune IR Voltage
zziﬁu:;‘:;; ::r:.:;::ddnp () Altemate FB Loss () ATune Flux Current

() Auxillary FB Loss () ATune IXO Voltage
() Position FB Loss () Auto Restarts Exc.
() Precharge Seal Er () 1ms 250% Current Exc.
() Aux Input Fault () Current Limit Trip
(Faults continued on the next page)

s 2rpos < IEEE

Diagnostic Information

PowverFlex 755 Variable Frequency Drive PowverFlex 755 Variable Frequency Drive
e @
o7 o Ale]a] R N S]]
1 2 @ 4 5 1 2 3 EI 5
Drive Faults Drive Status
() Speed Deviation Exc. () Over Travel @ Ready () DC Braking
() Torque Proving Cfy () Travel Limits Error @ Active () DB Active
() Ground Fault () End Limit Switch @ Commanded Direction @ Speed Mode
() Oil Well Torque Lvl TO @ Actual Direction () Position Mode
(Faults continued fram previous page) () Accelerating () Torque Mode
() Decelerating () At Speed
) Alam () At Home
Predictive Maintenance Status () Faulted () At Limit
() Heatsink Fan () Mechanical Bearing @ At Speed () Current Limit
O Internal Fan () Mechanical Lube ) Manual () Bus Freq. Regulation
() Motor Bearing () Master Event @ Running @ Enable On
() Motor Lube () Jogging () Maotor Overload
() Stopping () Drive Regen
Reference Source: Auto, Ref A
(Status continued on the next page)

44 2/7/2014 @IEEE

2/7/2014

22



Alarm Indicators

PMfFI:xiSEVarilhl:Fr:qu:m:yDrive ] ) Llnked to the A|arm
e YOI and Events Database

_%l for each device

110 Fault &\

> Provide a visual
indication of alarms
associated with device

Interlock Trip

Failed to Start

Failed to Stop

BEREE

> Breadcrumbs provide
operators easy
Corert FautCode. 13037 navigation of faceplate
to locate the issue

s 2rpois < IEEE

Seamless Integration

PowerFlex T55 Variable Frequercy Drive

— | e a4 ol
— @@
s 3]

Joeee

Feedback (Hz) [ 0.0 [EEEERE)

Raterence (Hz) sa

(=-£3 Controller Automation_Fair_Houston_Demo - =
[ controller Tags
(53 Controller Fault Handler
(23 Power-Up Handler
B-E5 Tasks
48 MainTask
=% MainProgram
! m Program Tags
[ MainRoutine
(23 Unscheduled Programs [ Phases
=5 Motion Groups

suw
(53 ungrouped Axes Outpus Cument (Arps) 000 r““
=9-€3 Add-On Instructions rnso | Outout Power (kW) bre @ P>
= @ P Alarm o o || Torque Currert (Amps) 0.00
- P_Mode A TN Foct Code: 13037
B 7] P PF755 e VO Notwork Timad Out
o = General | Cor
=-£3 Data Types
- () User Defined Type: Pomeitiex AAEENET AL U
ki Vendor: AlenBiadey
E Cﬁ Sai Paent. EtherNetP
- Add-On-Defined Mosne: [FOWERFLER_ 755, WAT_1_192 165,
-3 Predefined e
(3 Module-Defined i |
X3 Trends £
&-€3 1/0 Configuration Medde Defruion
-89 1756 Backplane, 1756-A4 Swex "
- #9 [0] 1756-L73 Automation Em““ - £ s
B [1] 1756-ENZT EtherNetl | | pcson: M‘“““"‘mw
El-@ Ethernet outa Format Parameters
# 1756-EN2T Ethent
3 1o3s028CP LU
PowerFlex 755-£E f S| -
.
Stalus: Offine 0K o] _om | |
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Integrated Architecture Benefits

F RSLogfx 5000 - EtherNetlp_Demo in My_ENet_System.ACD [1756.L72 20.11]*
) Easy to add to Fie B Vew Serch Lok Conmncains Took Wi Heb
. pcd & L . v 245G (B V@ A2 v @
integrated LI [ D o —
o I

architecture via Add- [©
On Profile —

—Device parameters
automatically mapped to
controller tags in
software

Gensal | Cornectin| Meckle | Po Cordgagion) Dive
858 50 ¥ % 8 O o Cormecled

Unwinder 1A
PowerFlex 753

200V 4.8A
Compact

Port: 0
Revision: 6.003

—Configure and program
all intelligent motor
control devices in o
software et e

19 Pomeiex SESEDET Hy 525
Ui,

Safety

> Continually changing and increasing requirements
for electrical safety has caused process owners to
invest more resources in systems and methods
that increase safety for their personnel and that
promote equipment longevity

» IMC provides an alternative to augmenting
present site safety practices

> Equipment can be remotely interrogated, reset,
and reconfigured directly from the associated HMI
screens by operators and maintenance personnel

48 2/7/2014 @IEEE
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Protective Relay Safety

> Protective relaying devices combine control and
protection capabilities with arc-sensing
technologies to facilitate the detection of arc-flash
events

> These types of integrated devices can provide a
coordinated solution for controlling the level of
incident energy at various points within the
distribution network

— < IEEE

Scalability

> Common automation components and tools
enable the process owner to scale a solution for
the entire range of applications regardless of size
or complexity

» IMC offers the flexibility of finding the best fit
through a range of components and tools

—Controllers, motion information, inputs/outputs,
visualization screens, and safety

> Systems that provide layers of scalability reduce
total cost of ownership

50 2/7/2014 @IEEE
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> The use of common system components reduces
plant complexity

> A less-complex process saves money by reducing
maintenance costs, lowering overall training
requirements, minimizing spare parts inventory,
and lowering mean time to repair (MTTR)

st 20me < IEEE

> Supervisory control and data acquisition (SCADA)
systems have been implemented for some time

> The first SCADA systems were panels, meters,
and lights

—The operator would manually exercise supervisory control
by adjusting control knobs

> These systems remain to perform the supervisory
control and data acquisition of plants, factories,
and power generating stations

— As control systems become more distributed today, the
need and role of SCADA systems plays a larger role in

ffici d yield
. 2/7|/32|[‘)3cesse iciency and yie @lEEE
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SCADA Benefits

» Information can be served from I/O or field IEDs
to PACs both periodically and upon event, thus
providing the process owner with more data, both
real-time and historical diagnostic information to
better control the process

» Both variable-frequency drives and IMCCs act as
IEDs on the process network

> Important electrical and mechanical parameters
can be acquired by the industrial SCADA system

53 2701 < IEEE

SCADA Model

Remote Terminal Unit (RTU)

54 2/7/2014 @IEEE
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SCADA Model

> Typically, SCADA systems are divided into various
levels

Level zero typically represents the process-
system peripherals (or field devices) including
motors, pumps, drives, motor control centers, and
various IEDs.

—These devices communicate over a fieldbus such as the
Highway Addressable Remote Transducer (HART) protocol.

55 2010 < IEEE

SCADA Model

> Level one represents the control portion of a
facility.

—Equipment that resides at this level includes devices that
have processing and decision-making capabilities such as

PACs and local-operator workstations where command and
control is available.

56 2/7/2014 @IEEE
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SCADA Model

)
>

57

Level two has control devices

These devices display a “big picture” view of the
system and typically consist of engineering work
stations (EWSs), system servers, networked
operator workstations (OWSs), and
historian/trending applications.

—Putting intelligent devices on the process network,
including motor drives and MCCs, gives enterprise and
supervisory control systems the ability to interrogate

these devices for meaningful electrical, mechanical, and
process parameters

rr201a <IEEE

SCADA and Historian

58

With smarter, more-secure, network
configurations, this trended information can be
served to anyone with the proper security
credentials anywhere in the world from an
internet browser

The historian presents these data to a user in an
easy-to-read format

Historian software is also capable of taking
process data and constructing data reports to
provide operations management with a visual
representation of facility performance

2/7/2014 @IEEE

2/7/2014

29



SCADA and Historian
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Condition Monitoring

» Condition monitoring and maintenance
management are multidisciplinary systems that
encompass electrical engineering, mechanical
engineering, economics, instrumentation,
information technology, and detection, and real-
time prediction of faults and failures

» It has been clearly demonstrated that using
condition monitoring systems yields
improvements in efficiency and direct profitability

60 2/7/2014 @IEEE
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Condition Monitoring

> In 1993 the subcommittee “TC 108/SC 5
Condition monitoring and diagnostics of machine
systems” was formed by the International
Organization for Standardization (ISO)

—Its mandate is standardization of the procedures,

processes and equipment requirements related to
condition monitoring and machine-system diagnostics

—The standards specify measuring and recording methods
for the purpose of reducing, analyzing, comparing and
displaying data and information

—The ultimate purpose of using this interim result is to
support decisions related to the operation and
maintenance of the machine system

61 2/7/2014 @IEEE

Condition Monitoring

> A condition monitor system catalogs vibration,
bearing temperatures, flow rates, valve positions
and pressures, equipment performance, thermo-
graphic data and ultrasonic measurements

> These data are collected, interrogated, and
filtered into real-time reports that detect
operating anomalies as well as processes that are
moving outside their nominal tolerance band

> Then, corrective and preventive maintenance can
be appropriately planned, instead of suffering
equipment failure that causes an unplanned

-~ 9ykage < IEEE
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Condition Monitoring

Centrifugal Fan

/
Il

Induction Motor

& 2mome < IEEE

Energy Management

> With real-time data, the process user makes
management decisions based on real-time
reporting from the system and process control
components

> With the aid of energy-management tools, parts
of the process are optimized to reduce energy
consumption with data from actual loading
parameters and material loading profiles

> Adjustments to the loading profiles within specific
portions of the overall process can be monitored
and then manipulated to maximize the overall

., brocess quality and flow rate @lEEE
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Energy Management

> Optimizing the overall process facilitates the
ability to shed specific loads within the process
line that typically are left running although these
processes are intermittent

» With the inclusion and application of IEC 61850
communications, within IMC there is efficient
control, monitoring, and protection of process-
level devices

&5 27010 < IEEE

Energy Support

> Real-time energy consumption and historical
trending down to the device level, all across the
network!

» Ability to monitor and manage energy usage for

substantlal cost savings : —

" 10, e 14 ﬂ W, e 20 W s - I}I‘I.‘w '|\ y 3.4(-“‘”“ l'.H

EE penm)
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Energy Calculations

Section 1 Section 2

E£3,192168.1.14 Contrologix
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S Event Log
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Collect data for any time period (hourly, daily, weekly, monthly, etc.)
Trend key parameters simultaneously
Export data for recordkeeping or further analysis.

=] ¥ showoridlines Export Data
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Energy Software

Section 1 Section 2

@ .Sf’ 192.168.1.14 Controll ogix

Monitor Device: FLC
Read Device »
Locati Section L Location: 24
~  Documentation »
[y Eventton 24700
192, Legend Power Supply

Rsm Calendar Trend
Locatiom: T
" (MeterData )

Device Setup

FactoryTalk EnergyMetrix Home
Location: 2E

B hitp: Tocalhost P TEnergyMetrin MeterDat af orIC aspu?Action - ViewhICDe viceld 2
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View all key energy
values for a particular
device on a single screen

AT |

IEC 61850

70 2/7/2014

» IEC 61850 provides many benefits using a
standard industrial Ethernet network. These
include the capability of high-speed device-to-
device communications

» This standard offers peer-to-peer communication
of both digital and analog values, and consistent
control and monitor capabilities using reusable
and common visual interactive display windows

» It also provides for a common database naming
format and structure that simplifies data collection
for analysis and archiving

$IEEE
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IEC 61850

> There are many practical applications for IEC
61850 over an Ethernet communications network
such as zone-interlocking protection schemes,
bus-transfer schemes, load-shedding schemes,
process-optimization information, energy
management, and client-server communication

» IEC 61850 in the industrial facility also provides
the benefits of reduced device-to-device wiring,
component cost reduction, simple configuration
and reconfiguration

2o < IEEE

IEC 61850
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IEC 61850

73

Enterprise Network

E-Mail, Intranet, etc. Site Business Planning and Logislics Network 2|

Engineering

Directory Workstation e
Site Operations

and Control

FactoryTalk
Client

Operator Engineering  Operator
Interface Workstation  Interface

Batch
Control

Enterprise
Security
Zone

Industrial
DMZ

Industrial
Security
Zone

Cell/Area
Zone
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IEC 61850 Object Model

74
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o ol x]

MName

[DSetnt

Description

Measurands =]

IED Data Items Dataset

Dragn-drop o right-click on a data item Drag-n-drop of right-click on a data item to rearrange.
to add it to the dataset on the right. Click column headers to sort.

FC (Functional Constraint) GOOSE Copacty MM 117
[1x Measurands) | Report Capacity I 20%
E-m SEL_7514 ||| Constraint | Item -

METMM=U1T
= Totw
- B instMag

& MK MET.METMMXU1.TotW. mag.f

B MX MET.METMMXU1.TotVArmag f

@ Mx MET.METMMXU1.TolVA mag.f

B MX MET METMMXU1.TotPF.mag f

B MX MET.METMMXU1.Hz.mag f

@ MX MET.METMMXU1.PPV.phsAB.cVal mag
B Mx MET.METMMXU1.PPV.phsBC.cVal mag
= MX MET.METMMXU1.PFV phsCA. cVal. mag
B MK MET METMMXU1.PhY pheb. cVal mag f
| MX MET.METMMXU1.PhV.phsB.cVal mag.f
| Mx MET.METMMXU1 PhY.phsC.cWal mag f
= Mx MET METMMXU1 PhV.res.cVal mag f
B MX MET METMMXU 1.4 phsé cWal mag f
B MX MET.METMMXU 1.4 phsB.cWal. mag f
| Mx MET.METMMXU1.AphsC.cValmagf o
B e I'Ll_'

[ ==
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Integration Process

PlantPAx HMI

Add-On Instruction
Faceplate

IO Tree

(A Controller Tags

M KRGS S (s § e ] w .
23 Controller Fauk Handier SEL 700G
(3 Power-Up Hander SEL_700G_{ _AOF A e
C Mo o] | | #AES 2 0[o)
= 68 MarTask SEL_7006_1_AOI SEL_7000_1_a0t ()
= €8 MsrProgram Connection_inpt)  PLX81_EP_51650.01 Deta SE1-700¢
Program Tags Connection_Oupu0 PLXE1_EIP_B18S0:0:0 Data R 006G
il Connection_input!  PLXS1_EPP_§1850:1: Dot
POt G Connection_Outpt! PLXB1_ER_B1850:1:0 Date
= le-»sa Programs | Fhases SEL_T00G_1 SEL_700G_1 'u&hlamhn&h There are no servers cortain
e jon Groups
3 ungrouped Axes
=3 Add-On Instructions
L En
| Parameters and Local Tags L @ Enabled ﬁ () Enabled
Logic L D Oisabled
= €3 Data Types O Tip
s CR User-Defined =
) Cpf Strings (O Diffecential l. ®.
@ L Add-On-Defined ®--
® C Predefined O Overcurrent
i @ OweelUnder Freq @ Gen Bria Cisd
= £5 1o Configuration © Vots / Hertz © Block Cisd
= €9 1756 Backplane, 1756-A10
L e Ouusarus R Q cuowopm
= g Ethernet @ Stator / Field Grd ©
8§ 1756-EnaT ethemet
= ETHERNET-BRIDGE FL)81_EIP_61650
= &9 CIP Bus.

) 0.CIP-MODULE connectiond
1 1 CIP-MODULE connection01
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Data Table

Name z3]6 [Vale +| Style | Data Type
- SL_7006,_1 | (o)) SL_700G_1
SL_700G_1.MVGGI012_MX_Anind1_instMag_f 0.0 Float REAL
SL_700G_1.MVGGIO12_MX_Anin01_mag_f 0.0 Float REAL

+ SL_700G_1 MVGGIO12_MX_Anin01_q 0 Decimal INT
SL_7006_1.MVGGI012_MX_Anin01_t DT#1969-12-31-16:00:00.0000. . . Date/Time LINT
SL_700G_1.MVGGIO12_MX_Anin02_instMag_f 0.0 Float REAL
SL_700G_1.MYGGIO12_MX_Anin02_mag._f 0.0 Float REAL

+ SL_700G_1.MVGGIO12_MX_Anin02_q 0 Decimal INT
SL_700G_1.MVGGIO12_MX_Anin02_t DT#1969-12-31-16:00:00.0000. .. Date/Time LINT
SL_700G_1.MVGGI012_MX_Anin03_instMag_f 0.0 Float REAL
SL_700G_1.MVGGIO12_MX_Anin03_mag 0.0 Float REAL

+ SL_7006_1 MVGGI012_MX_Aninl3_q 0 Decimal INT
SL_7006_1.MVGGI012_MX_Anin03.t DT#1969-12-31-16:00:00.0000. . . Date/Time LINT
SL_700G_1.MVGGIO12_MX_Anin04_instMag_f 0.0 Float REAL
SL_700G_1.MVGGIO12_MX_Anin04_mag._f 0.0 Float REAL

+ SL_700G_1.MVGGIO12_MX_Anin04_q 0 Decimal INT
SL_7006_1. MVGGI012_MX_Anin04_t DT#1969-12-31-16:00:00.0000. . . Date/Time LINT
SL_7006_1.MVGGI012_MX_Anind5_instMag_f 0.0 Float REAL
SL_700G_1.MVGGIO12_MX_Anin0S_mag | 0.0 Float REAL
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Faceplate

1
| SELTSIA

SELTRA et 7514
 BES o|m| &L [0l 3]| iy =L s ol
T i B[
() Def time Phase Overcurrent Trip 1
Q@ Def time Phase Overcurrent Trip 2 Amps 11
ﬁ Q. © Deftime Phase Overcument Trip 3 A 2
"'“I @ (© Deftime Phase Overcurrent Trip 4 1 2 WA 2
@ Enatled © Def time Neutral Overcurrent Trip 1 B— st o
. Def time Neutral Overcurrent Trip 2 { 3
oy ﬁ © Enabled 8 Def time Neutral Overcurrent Tn: 3 &
0 45 e 2
© wstantanecus [ © Def time Neutral Overcurrent Trip 4 LJ
Def time Residual Overcurrent Trip 1
() Phase Overcurrent 4
@ Block Clossd Def time Residual Overcurrent Trip 2
e ) Breaker Ciosed | () Def time Residual Overcurrant Trip 3 VotsABRY) 45 pf 0855
(D) Neg Seq Overcurrent (©) Def time Residual Overcurrent Trip 4
® vt P N (© Def time Neg Seql Overcurrent Trip 1 VEC NI ot E s acy, 2
& (63.*.. () Def time Neg Seql Overcurrent Trip 2 Vohts C-A (kV) 44 Residual Vot u
Breaker Failure J Open
[~ ] () Def time Neg Seql c:..mun::::::“ - S .

« PlantPAx faceplate available to pull all data from
custom .cid file for SEL equipment

+ Faceplate ties directly to tag values defined in ProSoft
generated Add-On Instruction and User-Defined data
type
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IMC Enhancing Process Historians

@ O] G ®
Traditional Historian Repository Data Flow

NETIP & & ‘Web Delivered
e o e %@ Trends / Reports
I
Prosoft Gateway . FVantagePoint |« > &

=y &

FaE
MS 501 Server
Database

Modified Data Path 61850 Solution
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Software Developed
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Value Added Benefits—Waveform

Capture

i

'R
™
AN

s 201 < IEEE

» Industry has the responsibility to account for
environmental impact

> Traditionally emissions systems were managed by
discrete hardware and expensive sensors

—Known as Continuous Emissions Monitoring (CEMs)

> Today, non-linear hybrid predictive models (PEMs)
are used to meet the imposed performance
criteria for regulatory certification
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Adaptive Predictive Modeling

>

»

83

A predictive model uses
various inputs including
fuel flows and quality,
airflow, process oxygen,
temperature
measurements, and
humidity measurements

Values are run through
model to predict NOx, 02,
and CO for a process

These models are
implemented in furnaces,
kilns, and boilers to

optimize performance
2/7/2014

INPUTS
Fuel flows
Fuel Quality
Air Flow
Process 0y
Temperatures
Ambient
Humidity

QUTPUTS

84
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