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Automating A Fired Heater in Less
Than 3 Weeks with DeltaV FLEX
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Disclaimer

The information and/or opinions expressed in this presentation are
those of the authors and do not necessarily represent official policy or
permission of Emerson or Emerson Exchange.

Important Reminders

Photography and audio/video recording is not permitted in any
session, or in the exhibition areas, without press credentials or written
permission from Emerson or Emerson Exchange.

Inquiries should be directed to:
EmersonExchange@Emerson.com
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CONTROLS  senior Automation Consultant / Spartan Controls Ltd.




@ EKONA" Ekona Power

Founded in 2017, Ekona Power is a Burnaby-based company focused on developing
innovative, clean, and cost-effective reactor technology for scalable industrial
hydrogen production. Their novel methane pyrolysis process converts natural gas into
hydrogen and solid carbon, which significantly reduces greenhouse gas emissions,

when compared with conventional steam methane reforming processes.

=

Ekona Power’s Burnaby Pilot R&D Lab
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I Overview

- R&D Burnaby Lab Batched Reactor Process
— Consists of Proper Sequences/Stages
— Involving Intricate Subsystem
— Gas Supply to Process (N2 Purge, Feedstock, CH4, O2)

— Transition to Methane at optimal Temperature for Reactor Combustion

 Feedstock BMS Pre-Heater

U500 PROCESS HEATER
BMS CONTROL PANEL

— Burner Management System Heater
— Feedstock Heater
— Essential during Testing Operations

— Design adhered to CSA B149 Standards

Heater Control Panel
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Challenge -

Performance/Reliability Deficiencies

— Mechanical Design

Electrical
— Vendor As-Built Panel Wiring deviated from As-Built Wiring Drawing I

Ilﬁ

il

Instrument Design Deficiencies It

— Faulty Switches Trip |
|
— Temperature Transmitters Adjustment (Thermowells) u.'.' \H \ B

— Blower Design (Re-size) |

. . . . AR BLET MIXTLURE
Lack of proper Fuel-Air Ratio Control and Monitoring (GAS- MR

— Combustion Air Supply Issues

— Initial Supervisory Control System Limitations (Labview)
Gas/Air Servo Regulated Gas Valve
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I Pilot Plant System Requirements

Pilot Plant / R&D Requirements
— Quick to source & deploy
— Scalable to other applications in pilot plant
* Reactors
* Fuel Handling
 Utilities / balance of plant

— Reliability & Support

PK P01 PN #
Controii~r Devices Devices <:gnals

- Ekona evaluated two options
— Option 1 — PK Standalone (Perpetual System)
— Option 2 — PK FLEX (Subscription System)
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I Sprint to Install DeltaV Hardware

Retrofit of
Spartan
loaner demo
parts




EEEEEEEEEEEEEEEEEEE

d) ACCELERATING
INNOVATION

Accelerating Software Implementation

Utilized Spartan FARC control logic
Q template. Left future requirements
(02) inside templates

‘ Narrative / SAMA diagrams (Ekona)

Transmitters — re-ranged to match
= DCS range.
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Solution (FARC)
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Ekona DeltaV Operator Workstation

S BMS_TEMPLATE_A
=-2.¥ TEMPLATE A EMS

-y B_AFR

G-l A_ATRFLOMW
G-l A_AIRPOSH
-l A_BLYWR
G-y &_BLWR_ALITO
G-l A_BMS_LIGHTS
-l A_BMS_PERM
-y A_BMS_SEQ
G-l A_BMS_SEQSETS
-l A_BMS_TRIPCHE
-y &_BMS_TRIPS
-y A_ES

-l A_BSLL

-y A_BT

G-l A_DICHKL
-l A_ENCESSOZ
-y &_FGEPOSN
-l A_FEPRESS_HH
-l A_FGPRESS_LL
-y A_FGRPOSH
-l A_HMI_ESD
-l A_HMI_LFHOLD
-y A_HMI_PILOTHE
G-l A_HMI_RESET
G-l A_HMI_START
-l A_HMI_STOP

=29 TEMPLATE_A_CCS

[l A_FUELFLOMW

-y &_FLELTEMP

- - A_OUT_TEMP

=99 TEMPLATE_A_SIM
-y TMP_&_SIM

Spartan DeltaVBMS Template Library
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Solution (

| Ekona_U140

() EKONA revs
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FARC)

EKONA POWER U140
CSl UTHERM BMS BRASSBOARD OPERATOR GRAPHIC
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1/2/2025 9:59 AM

PROCESS GAS INLET }

BMS INTERLOCK MODES

25-XA-4201F

NO LO FIRE

25-XA-4201G
NO PURGE

25-XA-4201H

NO MODULATE

AIR TO FUEL CALCULATION %

AFR_CALC

FUEL GAS INLET )}

D { PROCESS GAS QUTLET )

HEATER COMBUSTION
FUEL FLOW CONTROL UTHERM BURMER

25-FI-106

25-FIC-4106 -

BR-1

MASTER TEMPERATURE CONTROLLER
FEEDSTOCK HEATER OUTLET
25-TI-4208

25-TIC-4201

25-FIC106

EMERGEMNCY E-STOP
CHAIN TO BRASSBOARD

Reset

=)
FUEL VALVE

M

£\
BLOWER MOTOR
BLM-1

AlR BLOWER
BL-1

Feedstock Heater HMI Graphic — DeltaV Live

COMBUSTIOM AIR
FLOW CONTROLLER
25 FIC-4208

25-F1-4208
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Arflow Charactenistic Graph

Actual Flow Rate of Blower (FV)

Air Curve Tuning in Relation to Firing Rate - Graph
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Solution (FARC)

Farameter Reference Walue Lnits  Timestamp

Testing Operation Heater Ramp (Air & N2 Transitioning) - Trend
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Solution (FARC)

s

“alue Units  Timestamp

OO OOLE 2

Heater Temperature during N2 to CH4 Transition (Feedforward Implementation) - Trend
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I Further Improvements?

ngie,

Ensure System Autonomy with Minimal Supervision

— Currently the DeltaV has done a great job in automating our Heater to be robust with minimal supervision and
troubleshooting during testing operations

Retrofit Entire R&D Testing Lab System Control Room to DeltaV

Organize control panel wire labelling of Utherm Vendor Panel.

— Ease for future Troubleshooting

Enhancement Orientated
— Allocate Time to continue to Fine-Tune Process Parameters (Gain, Integral, FF Gain)

— Ultilize Tuning Practices (ZN, Lambda)
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Thank You
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