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• Project Scope
– Operate to Live Migration

– Two operating Steam Assisted Gravity Drainage (SAGD) facilities

– Both running on V15.LTS

– 26,000+ hard/soft combined I/O points

– 7-person in-house automation team

– 2 co-op Software Engineering students

Project Overview
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• Team Composition
– 7 full time Automation team members

– 2 co-op Software Engineering Students on a year term

– 1 member on 4/3 rotation 

– 8 members on 8/6 rotation

– 1 dedicated Operations liaison

• Role Distribution
– Senior members – Standards & Early Development

– Junior members – Implementation

– 1 Operations liaison making decision when required

– 1 team member is final say and approval

Team Structure & 
Organization



6

Key Drivers
• No Immediate Business Case for Platform 

Change
– Difficulty in quantifying immediate ROI

• End of Support for DeltaV Operate
– Not being able to apply future upgrade past 

V16 and running in an un-supported state

• Cost Management via In-House 
Development
– Leveraging internal resources to control 

expenses

• Balancing HCD with Operator Familiarity
– Ensuring usability while introducing modern 

design practices

Business Challenge

Strategic Benefits
• Enhanced Team Engagement and 

Ownership
– Empowerment through direct involvement

• Improved Knowledge Retention

– Minimize reliance on external consultants

• Tailored Custom Solution Development
• Solutions precisely fit operational needs

• Long-Term Emerson Development
• Continued improvements on product

• Early Operations Involvement
• Reduced resistance, increased buy-in, 

smoother implementation
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• Resource Management
– Limited team size

– Shift rotation complexities

– Ongoing Operational duties

– Ensuring stakeholder collaboration does not stall progress

• Technical Challenges
– How do we manage a project of this size

– Learning curve

– Functionality differences

– Changes to existing entities in Operate once they have been 
completed in Live (Change Management)

• Timeline Pressure
– Self Imposed

– 24-month parallel operation target

Project Constraints and 
Challenges
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• Identification Of Non-Reproduceable Functionality

– Potential for considerable time spent

– Potential development in Control Studio

– Potential Development outside of DeltaV software suites

– May become a go-no-go situation if a solution cannot be 
found

– May add a considerable expense to HMI migration

Lost Functionality In Live & Development 
Plan
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• Work Distribution
– Dedicated project time

– Protected development periods

– Cross-shift handover process

• Task Management
– Priority-based assignment

– Skill-matched allocation

– Progress tracking

• Project Time
– Project time contributes to balancing innovation and familiarity.

Resource Optimization 
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• Order of Operations
– Analyze Objects need to be duplicated from Operate into Live

– Load all Operate Objects into the management software

– Define as many Standards and Functions

– GEM library creation

– Faceplate/Detail standardization (with changes in classes)

– Documentation requirements

– Operator Involvement at the earliest stages

• Quality Control
– Peer review process

– Operations validation

– Performance testing

Development Methodology
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• Development Focus
– Define soft standards, colors, line hop types, font etc.

– Identification and development of functionality developed in 
Operate that cannot be duplicated in Live

– Static GEMs

– L1, L2, L3, L4 Distribution

– Static Graphics

– Dynamic GEMs

– Navigation structure

• Migration Strategy
– Object-by-Object approach

– Parallel testing

– Operator feedback integration

Technical Implementation
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• Custom Database Development
– Initially a MS Access Database (Developed to start project inV14, but 

abandoned moving forward, waited till V15)
– Migration to a SQL Server and C# solution using Entity Framework with 

.NET Framework 4.7
– Entity Framework (EF) is a .NET Object-Relational Mapper (ORM) 

that simplifies database access by using C# objects instead of manual 
SQL queries.

– Windows Form based front end for the UI

• Key Functions
– Object tracking
– Objects linked in relationship to existing Operate objects
– Progress monitoring
– Team assignments
– Issues management
– Allows Operator feedback to be captured

Project Tracking Solution
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Live Migration Tracking Application

Centralized Management 
Interface:

• Provides a clear, structured 
view of each Live Object 
and its associated Actions, 
allowing easy navigation 
and detailed management 
from a single point.

Detailed Action Information:

• Displays comprehensive 
details including action title, 
type, priority, status, current 
owner, completion status, 
and due dates
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Live Migration Tracking Application

New Live Object Creation:

• Can choose an Object type and then determine sub-type of the Object

Link Object in a 1 to 1 correlation:

• All Object types from Operate are loaded into database so that each time an Object type is chose and 1 to 1 relationship can be defined for 
the Live Object to Operate Object
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Live Migration Tracking Application

Sequential Action Numbering:

• Automatically generates and maintains sequential numbering for actions tied to each object, ensuring systematic organization and easy tracking and 
referencing of Action ID’s

• Provides clarity in task prioritization and historical tracking.

Audit and Accountability:

• Comprehensive auditing captures detailed history including who created, modified, completed, or deleted each action, along with timestamps for each 

• Facilitates transparent communication and simplifies auditing and compliance reviews.
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Live Migration Tracking Application

Relationships Multiple-to-
Multiple Associations:

• Each Live Object (such as 
GEMS, Standards, 
Functions, Modules, etc.) 
can be associated with 
multiple correlated entities. 
(Sub-Gems to Gems)

• Each correlated entity (like 
Function Blocks, can be 
associated with multiple 
Live Objects.

• Completed through the use 
of Junction Tables



17

Live Migration Tracking Application
Real-Time Status and 

Progress Tracking:

• Immediate visibility into the 
current state and progress 
of each action (e.g., New, In 
Progress, Completed, On 
Hold, Overdue) 

• Visual indicators and data 
fields allow users to quickly 
assess the urgency and 
status of tasks, supporting 
timely decision-making.

• Tiles to indicate the number 
of Actions and the current 
Status
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Live Migration Tracking Application
• Interactive Database Query 

Interface:
• Provides an intuitive 

environment for building and 
executing SQL queries directly 
within the application.

• Empowers users to quickly 
retrieve, manipulate, and 
analyze real-time data without 
needing external database 
tools.

• Advanced Query Building:
• Supports complex query 

creation through intuitive 
button-driven SQL operations 
like SELECT, INNER JOIN, 
LEFT JOIN, WHERE 
conditions, ORDER BY, 
GROUP BY, and aggregation 
functions (e.g., AVG, COUNT, 
SUM).

• Enables both novice and 
experienced users to rapidly 
build accurate queries.
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Change is inevitable…

The move to Live is an opportunity for improvement.  

• Class based Objects for ease of maintenance and Change 
management

• Vector based Displays based on HTML5 bring forward looking 
options with resizable layouts and capabilities that support a 
mobile environment on the Edge

• Native Navigation hierarchy improves long term 
maintainability(no custom code) 

• Typescript language for customization replaces VBA, and brings 
new Scripting options like Library Functions

Migration vs Modernization
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Phased approach

• Phase 1: Perform an Audit to define scope
– Collect Usage Metrics

– Review Display Usage and workflows

– Evaluate custom solutions to identify/develop 

– Present Findings Display hierarchy and optimizations

– Develop HMI Toolkit/Library for use in execution phase

• Phase 2:  Execute Modernization plan
– Build new displays, Migrate existing 

– Develop/Test custom solutions 

– Validate new environment with Operations

– Transition to new HMI

Review and Enhance
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Display management in a central Database

• Display Folder tree structure to manage objects

• Display Set Navigation matching ISA 101 Hierarchy

• Contextual Displays and other L4 type graphics

• Console layout tool for managing monitor space

Graphics Studio review
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ISA 101.01 HMI Standard
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Drag and Drop Navigation Hierarchy
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Display Frame Navigation
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• Live has a new visual presentation for Faceplate displays.

• Similar feature set developed with GEMs
– PV and SP bar Graph with new Color scheme

– OUT bar moved to horizontal position

– Embedded Trend object

• Includes familiar information
– Module Name and Description at top

– PV, OUT variables with Engineering Units

– SP and OUT Slew keys

– Mode control

– Alarm Summary

– Application buttons

Faceplate Contextual 
display
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• Live Detail Displays follow similar layout and functionality as 
Operate displays

• Data based on Module Primary Function Block and Alarms
– GEMS are used to create/manage groups of items allowing for 

consistent Display layouts managed in one location:

• Alarm and parameter Tuning limits

• Alarm Configuration data 

• Module Health information

• Primary Block Tuning variables

Each Module Class is assigned a purpose-built Faceplate and 
Detail contextual display defined in Graphic Studio.

Note: L4 display names must match Operate display names to 
allow concurrent operation during transition.

Detail Contextual display
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Library of Global Objects (HMI Toolkit)

• Implementation of the Customer HMI Philosophy

• Separate Library with expandable tree structure
– GEMS (GraphicalEleMent)

– Standards (Global items)

– Functions (Color Tables etc)

• Native THEME management

• Multi Language support

Graphics Studio review
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The most powerful Feature of Live is the introduction of Class 
based GEMs

• Instances are linked to Class object

• Class GEM can include Sub Class GEMs 

• GEM Behavior can be linked to Functions 

• Functions can be linked to Standards

The result is a highly flexible architecture that delivers consistent 
behavior through class inheritance and global objects

Note:  Instances also support overrides to customize an instance 
while still maintaining adherence to original GEM features

Class Based GEMs
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• Out Of Box GEMs in Live reproduce DeltaV Operate High 
Performance Dynamos
– Use the same object structure

– Inefficient design with duplicated Interaction logic

– No new features

• This drove a redesign to deliver a design based on Live 
– Resizable Frame instead of 8 fixed sizes (Click and Drag)

– Separate NAME GEM for ease of repositioning

– GEM background for improved presentation in normal conditions

– Stable frame size with condition icons external to frame.

– A single Interaction box avoiding duplicate code.

Result is more manageable design with less runtime code and 
improved usability.

OOB GEMS vs Redesign
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Building a Display GEM
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Functions

Standards

SUB-GEMS

CD-GEMS

Contextual
Display

L3-GEM

Using Library objects
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Library Standards

System Wide standards used to define the 
look and feel of displays.  
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Library Functions
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• Project Outcomes
– Custom GEM Library

– Standardization implementation

– Team capability development

– Library that can be used in other business units

• Long-Term Benefits
– Maintainable solution

– Enhanced team knowledge

– Ahead of the forced migration due to obsolescence 

– Improved Operator efficiency with the better implementation of 
HCD principles and effective L2 displays

Results & Benefits
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• Start logging hours, even though “easy” is a theme heard a lot 
at the conference, it is completely new, and it takes time to get 
your head around, from new scripting language to just “how do I 
do that”. 

• A tool for managing the work that needs to be completed is 
crucial, produce what works best for you and your team, just 
make sure the process is not more work than the conversion.

• There are multiple ways to do the same thing, you may or may 
not get it right out of the gate, need to time to react and even go 
back and change.

• There are still some frustrations present, take a breath, get 
some air. 

Lessons Learned So Far..
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• Future Development

– Continue conversion to Live

– At some point new development in Operate will need to stop

– Team training

– Add to the tracking application something that helps tracks 
changes on Operate entities, something that flags and 
captures the changes other than actions

• Knowledge transfer

– Documentation

– Training materials

– Best practices

Path Forward
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• Feature enhancements in Live
– If Live could be decoupled from entire version solutions. Graphics 

and Control should be segregated 

– Feature additions in Live should be able to be installed feature 
additions without having to wait for full version of DeltaV to be 
released

– Should be able to install “Graphics Only” on Operator Stations so 
that during a Control System Side upgrade, we can leave the 
Operators out of it

– Primary Display, Faceplate, Detail Display need to be decoupled 
from Control Module. Changing name of a graphic element should 
not require thousands of downloads

Wish List
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• GEM Development Strategy Component design principles

– Configuration guidelines

 Use of Functions and Standards

 Common GEM Properties 

 Approach to embedded GEM

– Testing procedures

 Reduce Testing scope with global items

 Class based deployment and Functions

– Documentation standards

 Using Title and Description fields in Live

 Export As Built lists to documents

Development Best Practices
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Recap
Project Scope 
Achieved Long-Term Value

• Major Start to HMI 
migration for two facilities

• Good portion of graphics 
running in parallel within 
12-16 months

• Cost-effective solution

• Enhanced team 
capabilities

• Maintainable solution

• Foundation for future 
projects

Team Achievements

• In-house development 
capability

• Custom tracking 
application

• Standardized GEM library

Success Factors

• Structured project 
management

• Custom tracking solution

• Team engagement and 
ownership 

• Operations collaboration

• Operator feedback and 
stakeholder buy-in
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• Summary of Key Points

• Contact Information

• Additional Resources

Q&A/Contact Information
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Thank You
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