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Spartan Controls — Automation Support Network in Western Canada
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Spartan Controls

Employees 1,040
Locations 15

DeltaV Systems >500
DeltaV /O Install Base >600,000
Automation Specialists >150

Verified Business Results $510M
CO2 Emission Reduction 400,000T

Expert Services
System Upgrades
Advanced Process Control
Digital Twin Simulation

OT Data Analytics

Alarm Management
Procedural Automation
Networks & Cybersecurity
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Education & Training

Local Training to Over 5,000 Students/Year
NSERC Senior Industrial Research Chair in Control
Educational Institutes with DeltaV & Training Curriculum

Education Seminars (Bi-Annual)
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@ Institutional Educational Training

Spartan Controls Burnaby

Spartan Controls Regional Offices

Spartan Controls Education Centers
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DeltaV Systems
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Emerson Automation Solutions
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Legacy Control Systems — You May Have One of These...

Bailey Infio0 M Allen Bradley PLC5 Moore APACS
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Why modernize? Justifications

« Hardware obsolescence

« Spares availability and high cost of obsolete parts (risk)
* Limited support

* Plant expansion

« Take advantage of new technology (Smart MCCs, Advance Process Control,
Smart Instruments)

 New environmental regulations
* Lower costs, increase throughput and improve quality

Experience Industrial Innovation CONTROLS



Control System Upgrade — Lots to Consider
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Challenges

* Fear of loss of service

« Past projects have been over-budget and late

« Existing plant documentation is poor or non-existent
« Space availabllity restrictions

« Tight schedule during outage

* On-line/Off-line migration and Wiring Cutover

* Fear of safety/environmental, interlocks or logic being missed
* QOperator “buy-in” / MOC

* Costs

Fear is only

temporary.
Reqret lasts

forever!
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Project De-Risking Process

DESIGN AND TESTING SITE IMPLEMENTATION
FEED
SITE INSTALLATION

DESIGN
|—|_—> IMPLEMENTATION

‘ g HW/SW INTERNAL
TESTING

SITE ACCEPTANCE
TESTING (SAT)

LOOP CHECKS
HW/SW FACTORY FUNCTIONAL CHECKS

ACCEPTANCE TESTING CUTOVER
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Aspects of implementation, install and commissioning

 Panels
 Wiring and I/O
* Networking

* Logic
 Consoles / Graphics
« Alarming

« Historians / Interfaces to other systems
 Documentation

* FAT / Operator training
 Commissioning

« APC enhancements

o) SPARTAN
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Aspects of implementation, install and commissioning

e Panels
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Controller Replacement — The “Brain” of the Control System

« Upgrade legacy controller with modern controllers
* Improve availability with redundancy

— Controller card

— Power Feed

— Power Supplies

— Network Ports

— Network Communication

 Replace legacy communications (ie Coax) with redundant
fault-tolerant Ethernet communications

« Take advantage of Ethernet protocols such as Ethernet/IP,
Modbus TCP, etc. for Smart MCC/VFD/PLC Integration

o) SPARTAN
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Improving System Availability for Controllers by Consolidating
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Panels — New Panels

 Cleanest solution

] * No downtime — can be pre-
e installed

* Field wiring Is re-terminated so
time may not permit this
(typically requires shutdown)

' 8] - Extra space in Electrical or 10
\\T\\\\\\/ rack room may be required
; A
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Panels — Use existing panels — May Require Downtime

Remove old hardware New Hardware pre-mounted on backplane
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Aspects of implementation, install and commissioning

 Wiring and I/O
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Wiring & 1/O Considerations

 What is the status of the existing wiring?

 How old? Does it need to be replaced?

* Replace I/O “in-place” or install new field “Smart Junction Box™ with Remote 1/0O?
* Develop clean I/0O list matches what's in the field

 Clean up “dead” I/O

* |/O hardware can vary considerably
— Signal types, voltages, power requirements, flexibility, footprint, arrangement, termination type

« Not all discrete DIs and DOs are the same

—  Existing wiring techniques may not work with new 1/O

— Output rating of new vs old may be different. (1A vs 100mA)
— Isolated vs Non-Isolated

— Location of Power (Field Powered vs Panel Powered)

=) SPARTAN
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Types of I/O
Traditional Card I/O CHARMSs I/O

« All /O cards currently available: bussed, analog, discrete, etc. * Single Channel Flexibility & Integrity
* Smart Junction Boxes

Ethernet I/O Wireless I/O

» Open Standards - Ethernet/IP, Modbus, Profinet, IEC-61850 *  WirelessHART Gateway
 Redundancy & PRP

WIOC
&) SPARTAN
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Challenges with Legacy Wiring

Muma!y/

Multi-cores from field

R

Cabinet
Technician

Junction Box

Field Termination ‘e

Assembly Terminal

blocks
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Remote I/O — Installation Flexibility

* Flexible Installation
— Single Channel I/O (CHARM)
— 12-96 1/O per CHARM I/O Card
— Upside down/sideways mounting options
— Displace junction box or marshalling terminations
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* Environmental flexibility
— Mount inside or in the unit
— Indoor / outdoor locations — extreme temperatures
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Retrofit I/O Cards / Keep Existing Cabinets
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Retrofit Horizontal I/O
Keep Existing Wiring

Experience Industrial Innovation

ermination Panels / F

A with CHARMS 1/0O
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Wiring — Consider Footprint & Panel Space

PROVOX Term Panel pre-upgrade

DeltaV CHARMs 10 Panel post-upgrade
24 1/0 Baseplate Migration Panels

8 & 16 I/O Term panels
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Electronic Marshalling — Easy Modernizations

Typical Marshalling I/O FTA Cabinet
(Field Termination Assembly)

Wi

Conditioning terminal
blocks (CHARMS)
match field wiring
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Retrofit Vertical I/0 Termination Panels / FTA with CHARMS 1/0O
Keep Existing Wiring
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Retrofit Marshalling Panels with Electronic Marshalling CHARMS 1/O

Freeing up Rack Room / E-Room Space
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Wiring — Clean up Wiring, Labelling and Panduits

Before During After
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Wiring Too Old / Messy?
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Move 1/O to Field and Abandon Old Wiring

Standard Junction Boxes
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Smart Junction Boxes Design Philosophy

Design Once
Build Many
Standard Sizes — 48, 96
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Aspects of implementation, install and commissioning

* Networking
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Networking

* Perform audit of networking required

— Determine number, location and
types of network switches

* Determine what new fiber (>100m)
and copper cabling needed

— Redundant networks (primary /
secondary)

— PLC / Field device networks

— CCTV

— Business Networks

— Fiber backbone & patch panels

« Install as much as possible prior to
conversion
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Plan for Cybersecurity in Your Network Design

Jlntrusion Protection (lock) «Deltav User Manager JNetwork Device Command Center

JDomain Environment «USB lockdown (GPOs) «Deltav Security Administration

Certificate / Certificat
Zertifikat /| S1BEE

EAS 1711212 CO01

ks Pevaliy Cafers Ml Te

DeitaV and DeltaV SIS Product
Development Process

Factoed by

Emerson Automation Solutions
Austin, TX USA
Manila, Philippines

Hns Dt anamnsnl pww e 1oime ¥ v ety of

ANS meets I reosrYeTs O

Based on the “Seven Strategies to Defend Industrial Control Systems” — DHS, NCCIC - 2016

Nl /) -y \ |
SN MY ‘0
F3Y & ‘ 2 / \ %N ‘

n \ ! = =
Application Patch Emerson Firewall-IPD 2 Factor Secunty Secure
Whitelisting Management Smart Firewall Authentication Monitoring Remote Access

g ISASecure* SSA Certification - IEC 62443
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Aspects of implementation, install and commissioning

* Logic
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Logic

* Do control narratives exist and are they current?

Do you need to reverse engineer what is there?

« Who verifies the narratives or documents from reverse-engineering?
* Use bulk import tools where possible (Excel - ranges, tuning values)
* Build standards and thoroughly test (critical first step)

* More efficient logic/Better comments

« Better information to operators (what's holding out a motor)
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Logic - Caution

* Be leery of copying code from the legacy system

* Dead code not removed

* Legacy code does not take advantage of new control capabilities
* This applies to both control strategies and graphics

« With “As Found”, You're paying to extend the life, but you don’t get any
Improvement

o) SPARTAN
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Logic — Developing Standards Documentation

Configuration Standards

Graphics Standards Alarm Standards

33484-P-STD-0002

33484-P-STD-0003 33484-P-5TD-0001

Client Project No. 168213

Client Project No, 168213 Client Project Mo. 168213

Revision 0

Revision 0 Revision 1

Dec 17, 2013

Dec 17, 2013 Dec 17, 2013
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Control System Software Setup — Library / Templates

& Exploring Delta¥ - | x
File Edit Miew Object Applications  Tools  Help
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Standardized & Structured Logic

Existing Logic Code
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Logic — Improve Consistency & Speed with Standard Templates

. Al _ioix

File Edit Wew Object Applications Tools Help

- Dl [ otors 25t HJA&RE% DD X 2 DECES @|LieBE T BE
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Control System Software Setup — Control Modules & Sequences

& Exploring Delta¥
File Edit Miew Object Applications  Tools  Help

. o [ = [T G y B 2 - | B i
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= H Syskerm Configuration
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.l! DELTAY-LIVE
£
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Eff:::g‘; o Netwerk Seguences
P Advanced Process Control
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Control System Software Setup

— Logic Modules
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Logic to HMI Device Diagnostics

PIC-302 PIC-302 )
Kiln Furnace Pressure Kiln Furnace Pressure
-3.0 40.0 Limits Alarms Enab OOS Shlv Help
" 74
INK20 | % Hi Hi Lim 100.0 Hi Hi CRITICAL (2,)
0.0 Hi Lim -2.0 Hi ADVISORY (3
Dev Hi Lim 0.0 Dev Hi ADVISORY @
Dev Lo Lim 0.0 Dev Lo ADVISORY [ 2,)
| Lo Lim -4.0 Lo ADVISORY 8
-3.0 | AUTO Lo Lo Lim 0.0 Lo Lo CRITICAL
~ Out Hi Lim 100.0 P\ Bad CRITICAL [ 2,
Out Lo Lim 0.0 Priority Adj 0 v
ARW Hi Lim 100.0 Disgriostics
- ARW Lo Lim 0.0 =—= =
SP i Lim 0.0 MERROR | MSTATUS BLOCK ERR
SP Lo Lim -5.0 Module OK
Alm Hysteresis 0.5 %
5.0 Simulate
0.0 100.0 . Simulate -5.0inH20
S Field Value 0.0 %
0.0inH20 Tuning
j J Gain 0.40
-5.0inH20 Reset 5.00
Ack Alarm Help Rate 0.00
PV Filter TC 0.0s
SP Filter TC 00s
. SP Rate DN 0.0 EU/s
= 2a\'™T -
=2 0 %) & SP Rate UP 0.0 EU/s
Structure Pl action on error, D action on PV
| Deadband 0.0
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Logic to HMI Device Diagnostics — Motors / Interlocks & Logs

Froey «181%

l l Bathe % Vow Dwt Dend Sveps Wodke B =181 %

- 4 = B 4+ 88 K <COM>» N W e oo - 3 Y ?
P-301/DCCT = o

1003 100, 100+ =)
Interlocks Permissives Force Setpoints » gg.,:'~ BT g A Parameter status shown
First Delay Reset . using pen color change with
A 3 ¢ A N corresponding text in nd
Out Condition On Off Timer State Bypass Required A 3 f\v r.'\r-*/ ~\ . i
000 000 000 Stop - 3
60--

0.00 0.00 0.00 Stop
Powe 0.00 0.00 0.00 Stop

¥ 8 &8 8 2 3 8 8

Alarm and event data
integrated into trend

display

EVENT

§—vEnT

| |
= T— =
1145 1150
r j o
Ime 13
QUG0S 1V A2 IS AN Gosd
Q412000 1 1AZRSAM Bad
5 4 WMEN09 | 1AZISAM 0059
o 1 sy AUGOOD 114335 4N Coad
| Evein Tipe | Conegany | Mol Descrption | Doamotes | Stame | Lewal | Duset | =
IM EVENT B Candensate Tank 1 Lewve! ACTVE HINFO Ermor Clesred 0 ot Fary
Qs EVENT ansats Tank 1 Lewl ACTWE 4o RS IO bpus Faiu
AN EVENT e Tank 1 Leve! ACTVE LINFO VO Fput Fany
I ALARM Snsate Tank 1 Lavel  UC1001_ALMLO INACTIUNAC 11WENING  LOW Low Alarm Va
1AM ALARM aneate Tank | Lavel  UC-1002_ALMLO INAGTIUNAC 16-CRITGAL  LOLO Larwe Low Aan
AN ALARM ondancato Tank 1 Lavel UC-1001_ALMLO ACTAUNACK 11WVGENESD LOW Low Alarm Va
1AM ALARM she Thok 1 Lawwl  UC-1002_ALMLO ACTIUNACK 14-CRITIGAL  LOLO Lirw Low A1t
9114248812 EVENT andansate Tank 1 Level ACTVE 4INFO UCA002LIC-1002_ALM DO put Famu
G1142402180 20 DOWNLOAD  USEA UG-1002  Condensale Tank 1 Liwe! UPDATE AOMPABTRAT S £ utiul Coweli
il mmcod 0 [afn] el | o
For el preas Pl NN Everts GUEENLANTENY, Exourcal  Fetery: GVEENLAITERN

SPARTAN
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Aspects of implementation, install and commissioning

 Consoles / Graphics

o) SPARTAN
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Why Change Graphics?

Drive Operating

Efficiency

>

H‘ishcv Sustained EnkanumeEng;E Dvive
. I Produetion Ineveased itienties
Reduce risk ,é‘ With Less Vaviability | _ Top
v Faster Time L iy " inphidi Quavtile
* Improve ease-of-use ;.’ to Production Y cceenee o=, 2
o ™™™ Db 8 ¢
| < J, Vi Status
* Increase stable plant operations - Y P : ks wo
s J
e O t - | [ t 43 : ¢ Shorter
pliimize plant operation s B € Planned Shutdowns and
:.. Targeted Stope
o Q Less Intidents and Fewer
Reduce unplanned events Unrlantcd Shbdouns

> Time

: : : e AN
Experience Industrial Innovation SPART.
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Control Room Design

V1 [
1ISO 11064-2 LA LA <
srane O Ly ety o theer e p et et ety oer ety cerrrt
@ﬂ é I:lﬁiﬁ’ﬂoom __ | UPS ROOM ____ DCSSERUZOMHZH ____ _/_L
. T/AROOMI
 Location LH | I .“. | I | . -
Ol e e e e - = = = = | = o=
* Facilities ] B o O o O o O O O O O
« Security ol S S | S |
- Abnormal Operations ) "5 '5- "6 5> oo
« Communications LI controt roow
- Traffic and Routing ] © Y= T R —
b EntranCeS and EXltS ol CE] Eii { ) ﬁ i D BREAK ROOM (
- . | = = =
« Environmental conditions af 8w ] L Cor o | o [FErEmEE e
« Cleaning H@ e
[ M ai ntenan Ce I @ I:l ENGINEERING ROOM I:l
* Visitors | B
« Supporting Information storage E Y && &@

~\ SPARTAN
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Console Design

1ISO 11064-4

¢ (1ISO 9241 parts 3 and 5)
« Console Layout

* Viewing angles

« Sit/ Stand

« Other equipment

« Anthropometric design
(P5 / P95) BASIC ADVANCED THEATER

Q) SPARTAN
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Console Layouts

* Arrange an operator’s available
screen real-estate and define

regions for: b B

o d W WWE

— L1 Overview displays =4 alhalaia i
— L2 Area displays BAbanans

B ) oth b | i e | )t | e
R R T

— Alarm banners, etc.

o) SPARTAN
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Integrated Operations

CONSOLE
DISPLAY
HIERARCHY

Experience Industrial Innovation

PROCESS AREA
OVERVIEW
Level 1

PROCESS AREA
OVERVIEW
Level 1

PROCESS AREA
OVERVIEW
Level 1

CONSOLE
OVERVIEW

Level 1.5 ST

OVERVIEW
Level 2

UNIT
OVERVIEW
Level 2

UNIT UNIT
OVERVIEW OVERVIEW
Level 2 Level 2

UNIT UNIT
DETAIL DETAIL
Level 3 Level 3

UNIT
DETAIL
Level 3

UNIT
DETAIL
Level 3

UNIT UNIT
DETAIL DETAIL
Level 3 Level 3
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Graphics — L1 /L2 /L3 Navigation

Overview

OTSIEMIFFNAMI

Detall

.....
1) s COCH
Ve v
Tk CLL1m
T Tusatior
pas 4 L Il
= = £m
o s 4
w
s il ., e |
» &7 > cHiNG Ham v -
s )
. I
o \
o Crs
384 14152
L
Mad Wate Pas coancom
181975
3 it
-
Y e i von1 s
[ E Fresh Wt Foed - 0
Fanl 011 Fual Gas i 2 R o X
M o e CC e
€ R e I s cic e P
= . 2 L [
Tue 14:15:06 S CH-I0I0IAD L0 AM Lo TR e ool e
Fust 64

O (e e I O oo s (o R 3 s [ 9 v R D = ([ 2 e VAR A [
200 i i

CHATAAD 0NN oo cHTrN

C@ar

T
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Designing ISA-101 High Performance Graphics - Operator Performance

OWO N Iy £ & [ To O I b ar 150y 18 9128 A AUTO-MIRA-IO\TESTAGENT |
6 9 * ‘ Desalter - 1 Distiliation Column A2 = Boller : _ w  Language Test Faint Process v _=_

s Distillation Column - Level 2

FLARE TC705.03 pcxoz
XV701.06 A
S b - > -
Easy Navigation L (ol )
w/Alarm Rollups - m 5, LC706.01
- - - F=Y ‘
JI ! l". \ [ ] |« _}4 - XV721.04
— (ol . (i
B— "‘.‘ x‘l‘ \ "._ -1 B P707A B -
™ R P7078
1C705_03 — ’ Pa 270 ‘
05
PIEN Spray SE—
« chm prd A FC701.01 : Fa?e late
< X
28 _’4 702 A p
’ o = w/Embedded
P703A .
FURNACE \;j ‘ FC701.03 Tren d | n g
PC701 02 PC701.02 PC701.03 PC701.04 TC701 03 { ‘.’703‘9 ¥ >4
Human U § | 2
aln pispla
Elements = ® B B & piay L
& » "
A FIC-302 [ vRrx1c ) = T @

@rx 1 coMPRTRIP | A Fic-304 [ B 312
[ ) INE N EE R ED
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Improving User Experience

Visual approach to information:

Out-of-box color themes

“smart” loop/tag dynamos for control
displays

Color-coded borders for alarms and
abnormal condition indication

PV, SP & alarms limits shown graphically

Easy click option to show or hide tags and
tag names

Experience Industrial Innovation

PID-201
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Diagnostics for Operators

PID-201

-— [
PV: 18.6 kg/h
SP: 5.0

H out =

Mode Not Normal |:||:| Module Not Running

Bad 1/0O

Bypass Active

Simulation Active

OR8>l —

<) SPARTAN
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High Performance Icons / Elements for Operator Effectiveness

s DATADATADATADATA
[] | | i _ DATADATADATADATA
— i
D ‘ [ t—=
s
g -
0 | | BEREEEERRBRERE
AR ’ ‘ E=x]
¥ i B = ERREREREN S
N i ®
Description i = , OO000000000
Radar Plot Vertical Multipoint Horizontal Multipoint Vertical Analog Bar
DATADATADATADATA DATADATADATADATA DATADATADATADATA DATADATADATADATA
o DATADATADATADATA 7258 -
s DALADA ® ¢ & @ ﬁ@ & piy
Numeric Indicator Unit Alarm Indicator Pump Control Valve Block Valve

) SPARTAN
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Graphics — audit and markups

por(- 2 bE- A

Extiss BRNE LR TANK (aLpads) SHOWD o

Cq::LLLL ! ‘b_“_m«-vu/

LwWGEL BE on THIS PALE TT ALREALY ENSTS
O “LoADSIT" BUT THE (l/"‘f NEEDS To BE
MOVED »-A.ow\ “THIS PALE To “LoADS

7y bF-NAS AN

¥ DRRRE

L_.w;-’"
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(‘ A 8 =B~ Nk peed do
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Graphics Technology

Modern console graphics technology:
« HTML5

« Vector Based Scalable Graphics

« Template based icons

* Mobile ready

* |ISA-101 Compliant

=) SPARTAN
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Aspects of implementation, install and commissioning

« Alarming

o) SPARTAN
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Alarming

* Modify graphics so alarms are distinctive
* Full alarm rationalization (major task) per ISA 18.2
« Clean up nuisance alarms with conditional alarming

&

Al
AlIL: Block Alarms
[JsmuLete ouT [

Alarm Detection Parameters:

- —I
PUMRISACTY ol W 10 Ence H oK.
I - W HI_HI \_I
Cancel |
v

#1 [1INSPECT

glo ]

LO_LD

P I 100 LO_ALM enabled When pump ¥ Conditional alarming for all alams

rAlam Propertiez For LD

has been active for 10 seconds o

Alarm name: . Alarm type:
ILIZI_ALM ILow Blaim

Alarm priority: Lirnit value:
[WARNING Jid B
Alarmn meszage:
ILow Alarmn Yalue O Limit 5§
Igl r— Conditional alarming parameters for LO
Enable delay time: |-| ] Sen

On delay time: |5 B
I I O O Off delay time: |5 Sec
Alarm hysteresis: I|15 Z

Experience Industrial Innovation ©) (s:‘(a)'?qRTTl‘QAgLS



Embedded Alarm Help Enables Operator Guidance

PC701_02

Dist Top Press

85.0 85.0

psig %

100.0

0.0

1’lif]

Ack Param
HI_ALM

P ") S

100.0

D ¥ Q-

Eerd=rt

A\ Maodify Alarm Help - PC701_02/HI_ALM

Recommended action

Yerify pressure problem; Temperature on column should
also be rising.

If pressure verified: Increase reflux Flow into column,

If walve is wide open: Reduce steam Flow ba column ko
decrease vapor load,

Time ko Respond: Less than 30 minukes
Consequence of Inackion: | Serious

Probable cause

High pressure is caused by
Mok enough reflux coming into the colum or koo much Feed,

Pressure measurement, Reflux valve or reflux pumps may
be malfunctioning. X<

Design information

If pressure continues ko increase, at 70 psig the column wil
start ko flare, Flaring requires Environmental Incident Form
472 ko be initiated,

Column is shut down if pressure reaches 76 psig, causing
loss of production for at least 24 houors,

Save Close

mn Detail Display

25-8pr-18 343 O DESKTOS-MCRAWIEMERSON

T
Li723.M

-

|| B
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CONTROLS

Experience Industrial Innovation




Aspects of implementation, install and commissioning

« Historians / Interfaces to other systems

o) SPARTAN
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Historians / Interfaces to other systems

 OPC connections

— Enterprise Historian
« PLC’s

— Serial connections

— Ethernet connections
« Remote Access

Enterprise
Historian

Plant LAN

Q) SPARTAN
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Enterprise Historian & Reporting System Design

Plantweb Optics Analytics Plantweb Optics Portal Apps, Collaboration and
Machine Learning  RCA ‘h MOb'Ie Workflow

R B | S i Et— ‘. AR Inspectlons m
- £4d
! [ 3 =2 EMERSON E Applications for functions, enable
o .00 ¢ collaboration and drive proactive

operations management.

Plantweb Optics Connectors PLANTWEB Plantweb Optics Data Lake : :
P = SO P Visualize and Analyze

aws . o

e

] Emerson
» MQTE Sources

A\ Azure
“ZOPC UA

Historian

IBM

Feed insights from analytics into your
workflow and visualize operations status.

Instrumentation & : Reliability & Safety &
; Operations : :
Automation Maintenance Environmental Connect’ Collect and

pr— Contextualize
o B Z ¥,

o=
Connect data sources from and store the

COMPONENTS ASSETS UNIT OPERATIONS PLANT data for analysis and decision.

Experience Industrial Innovation ©2oNTROLS
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Electrical Smart MCC/VED Interfacing

Professional Operator Engineering
Plus Workstation Station

DeltaV Controller
Firewall

B

(A~

Y

Industrial
Networks
Firewall

L8
B
A
Modbus TCP

v

FEE——eeE N etwork Switch

Electrical subsystem

network
o

Experience Industrial Innovation

YASKAWA_MOTORS
Yaskawa DeviceMet Motor, Run Status, HOA, Maintain Stop / Pulse Start (3 DL, 2 D

Tuning Drive Data

I Trend

Communications Status

@ OINTEG | Good

Drive Status

P Faulted

@ Warning

i Run Forward

i Run Reverse

& Ready

& Control from Network

& Speed Reference from Network

@ At Speed

State | Ready |

Fault Status

Monitor

Frequency Reference Hz
Output Frequency Hz
Output Current A
Motor Speed Hz
DC Bus Volts v
Output Power kw
Maintenance Life Monitors

Cooling Fan %
Main Circuit Capacitor %

Soft Charge Bypass Relay %

Current Faults | None

Most Recent Faults

IGBT [ 0.00]%

|
1st | Undertorque Detection 2 - UL4 || 965|h
2nd | Communication Error - bUS || 945|h
3rd | Communication Error - bUS [[ 944 | h
4th | Communication Error - bUS || 944 |h

3} SPARTAN
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3'd Party PLC Interfacing & Data Mapping

£k B EIOC-AFF4F2

‘“ Assigned Modules PDT1 Properties *
---------  Hardware Alarms
=k Fo1 General Advanced LDT1 Properties
AT P _
B 1 General Dewice
&
i IP addiess: [EE . 162 . 0 .1
Er CTL{{TagAl_Monitor) IP address | | Messaging Clsss
@B cre Eu Class 3 with POCC
p CFGE_PYELIMAY | A5 2RE 2R . O | 33F 3 W
ﬂ CFa_PYEUMIM Requested Packet Interval [ms):
E PSET_HIHILIM Redundant connection 400 =
[ §& PSET_HILIM
H PSET_LOLIM P address: | . : | Humber of values: Iz:
p PSET_LOLOLIM | } } | Data direction: Inpuit o
p SR
p AL Drata type: 16 bit signed integer w
Interface
: ~ File: type: M
| Etheenet 1/0 Port Propesties X [lSuppotts Redurdant Dwnes ® | | TEE o B
Cad Acvinced File nurmber: 14 =
Pamey cirieckon Starting Address: 0 =
P sddhess 1.8 0
Sutnst matk X .5 % 0
Cancel Help
Dubeund mess ajes phyicd pat
A
a |28 H ak Cancel Help
2 Enter IP Address of Field T
Fadurdart commecion M
. Target device
bt Data Mapping
Qubound mecsages physcd port Tab I eS
[
1 . .6
rierince
Protocot
[Ebmmere i o«
Modbus 1P
' 1 Select Ethernet/IP
Cancel Hep
Lo d o v for the Port

3} SPARTAN
/ CONTROLS
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Remote Access & Support

EMERGENCY SUPPORT

L +1(877) 278-6404

Remote Support

Call
\ N/

ﬁ “/,/.1,. v\\\’ '?"'/l / .
T A aa Customer Site
.

/N
w4
I":,\. b \5 1)
&Sx £ =T T
,,:3‘1):\ o
‘ DELTAY L{.“ ,- &

= Repair Recommendations,
Control System Collaboration, or Services

Remote Access

) SPARTAN
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Remote Access Architecture

Business & Remote QgehRteN . Expert Network Design Services

‘..B
r

Remote Access Server(s)

‘ DMZ network

N

@ @ ¢ O

Steve Barker Christopher Lloyd Wayne Hendrick... Gordon Gillespie Richard Diolata Ed Rathonyi

Manager, Digital Fou... Solution Architect Connected Services L... letwork Solutions Specialist ~ Network Solutions Specialist Network Solutions Sp...

DeltaV network

PK Controller

Field device & electrical network

Relays &
RTAC

~\ SPARTAN
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Aspects of implementation, install and commissioning

e Documentation

o) SPARTAN
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Documentation

« This is your opportunity to get documentation updated:
—  Wiring
— Control narratives
— Safety & alarming
— Operating procedures,
— P&IDs
— Instrument and motor databases

* Document motor settings on smart MCCs
* Network layout, IP addresses

* Firewall settings

 User accounts

« Backup and restore procedures

« MOC process

o) SPARTAN
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Aspects of implementation, install and commissioning

* FAT / Operator training

o) SPARTAN
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FAT Testing - Hardware

Minimize Start-Up Issues with Thorough FAT Hardware Test (Pre-Ship)
 Power & Grounding
« Communications

« 1/O
 Redundancy Test
 Drawing Review

* Interface Testing

‘R SPARTAN
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Simulation for FAT Testing, Operator Training & Virtual Startup
(@)

D&m

Field Operator = - I — [ =
I AV A\A&AM C—

Instructor Station Engineering Station

1l

(]

= Operator Station

: S e A\AA\A&A —=

I t | | Aa sl da a4 Al
pramm— Ad Al A Aa ’

. . . . . » o3| uid
Mimic™ Simulation Software R y

DELTAV

DeltaV

I----->

Other Control B Operator Training Test Bench
System Simulator Manager
HMI Process Models

¢

4—--

Operate

Control Control
Modules Modules

|O Registers puke mbababebabs miea Other SIO Bridges [ DeltaV SIO Bridge puks iuluiaiabebabalebeb gmg DeltaV DST

=) SPARTAN

IO / Equipment Models
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All I/0O Can Be Simulated Automatically With Mimic Software

SIMULATE Properties K3 ER

Farameter name: oK . . .

[EULATE Low fidelity models typically used for Factory

Paramster Sk Acceptance Tests

S T ke Fiter.. High Fidelity models used for Operator Training

- Properties
e . iy
r Sm;:la;en E:I:;Ied/Dlsabled =T w oD
N _lsrauLaTECIN OuT [ 201Fhz1 32 @ A
isable 21 [ BECALIN  BKCAL OUT | 20701 32 ﬁ
Simulate value: —leasi 2127 | || 1525 our |
IU Al [~ FF_waL EKCAL_OUT[ [———
Simulate status: 201FI1 32 w [—ﬁ' [ 1M &
IGoodNonCasrLade Zl | 2IPULATE_IN OuT [ | ZIMULATE_IM
w2 TRE_IN_D
Field value: TR
0 I TRE_waL
I' A3
Field status:
IET ad
DeltaV PID Control Module

@ SPARTAN
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FAT Testing - Software

® |O Panels not required — simulated 1/O to test configuration
® Process simulators are ideal for testing sequences
= Multi-disciplinary team approach

® Operator Training Systems (Prior to Startup)

e i o P e

ME
A

o) SPARTAN
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Aspects of implementation, install and commissioning

 Commissioning

o) SPARTAN
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Commissioning

 Organization is important
— Divide migration into sections so continuous progress and focus can be

achieved
— Group similar tasks vs areas, more efficient to do 20 of the same device
type (motors) vs a few of many different types (transmitters, valves)

— Work in teams — operator, programmer, |IE tech

 Take advantage of new technology
— Wireless tablets for commissioning, startup
— Smart Commissioning tools to auto-commission and test devices

— AMS to configure devices at control system (instead of in the field)

o) SPARTAN
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DeltaV — Built in AMS Device Configurator for Remote Commissioning

%_ETT—EHM—RQ [644 Temperature Transmitter Rev. 9] =10] x|
Fille Actions Help

S(l W

E‘ﬁ] OvErview
e Cverview

 Status
Dievice: Cormmunications:

@ Failed -
= Change |

— Primary Purpoze Yariable:

Sensor 1 Temperature Sensor 2 Temperature Analog Output

1.#R degC 56.10 degC 5.991 mA,

IFIl$t Good Temperature ;l

— Shartcuts

-~ Device Information Calibrate Senzor(z)
§# Configure

ﬁ Service Tools Configure Sensor(s) Locate Device

- Compare

Send I Cloze Help

|Device last synchronized: 3i5/2015 11:53:35 AM i

Built-in to DeltaV

Zero Configuration

Experience Industrial Innovation S CONTROLS
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Smart Commissioning

REDUCE COMPLEXITY
OF DEVICE
COMMISSIONING

)

Automated processes

Configure devices In less
time and use less
resources

Experience Industrial Innovation

Execution — HART Device Commissioning

TRADITIONAL APPROACH

Wiring
Verification

Binding Device

Configuration

Q®OE@WE

5 MINUTES
Auto-Sense  Automatic  Auto Device  Automated Auto
Device Binding  Configuration Testing Document

Document

Loop Test

O 5
MINUTES

o 6
MINUTES

B Devices (m/
6 MINUTES y ¥

30

MINUTES

O

B Manual =
B Automated Bulk processing

30 MINUTES

Simultaneous execution on multiple
nodes and batch processing
maximize time savings!

All times shown are typical times (it can vary based on device type)
Time shown for 1 and 6 devices are for a single CIOC
Time shown for 60 devices are for two CIOCs

=) SPARTAN
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On-Line Wiring Cutover Solutions

Analog Output Cutover Switch

Transition analog outputs on-line!
» Cutover tool used on-loop at a time

» Simple procedure for performing cutover
« Small investment

* No downtime!

Experience Industrial Innovation SPARTAN
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Commissioning

« Commission when construction, maintenance, and operation activities are low.
Ex) 4pm to midnight or night shift

 Communicate with alternative technology, cell phone, text messages, short
wave radios

Plan adequate resources so teams don't get burnt out

Fix problems immediately if possible so don’t have to loop back (unless it is
going to be a major fix then document it and come back to It)

o) SPARTAN
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Aspects of implementation, install and commissioning

« APC enhancements

o) SPARTAN
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Advanced Process Control Enhancements

« Automated start-up/shutdown seguences have significant value
« Complex control — utilize model predictive control (MPC)
« Operators are learning new controls so kill two birds with one stone

L 0 | GRADE_MPC

Viodu ADE | an  CRADE S
dan . TE B ¢ HMIEEH okEs%

=ialx
LAz 0zPm R Y

\;.J GRADE CONTROL DEMO DVSYS. GRADE_MPC/ENABLE F_CV

Experience Industrial Innovation SPARTAN
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Conclusion

* Following these steps can achieve an on-time, on-budget migration
« (Get existing documentation up to date and keep it there

* No surprises with late changes

* Meet tight schedule during outage or live migrations

* Verify all logic is accounted for and any old code is removed

* Improve and enhance operator efficiency

« Set yourself up for success for the next 20+ years.
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