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Introduction to KBC

KBC is an “Energy” and “Process” Technology and Consulting
Company.

KBC has been working with global customer since 1979 and has
become a Yokogawa company since 2016.

We are committed to improving our clients' operations, asset
reliability, safety and environmental performance.

1 out of 3 10 out 10 5 Million+

$28 Billion 400 Million

hrs of practical industry

of the world carbon top OECD oil company
experience

efficiency improvements tons of CO2 removed companies served use KBC's DaaS
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GHG Emissions Management: What the Industry Needs

30 years ago Today

Reduce energy use based only on Reduce both, energy use based on
cost éj cost and emissions SP A

=~ "@
Immature practices and processes Immature practices and processes
towards hydrocarbon losses reporting  towards GHG emissions reporting and
and reduction reduction

Need for auditable, standard, and compliant processes

E
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GHG Emissions Management: What the Industry Needs

Industry needs Business goals Solution required
 Frequent and accurate « GHG emissions * Monitoring,
emissions reporting reduction optimization, accounting

and reporting
capabilities

« To control, reduce and
report GHG emissions
(Impacts on operations

« Data reliability and business)

« Different timespans
(real-time, dalily,
monthly, yearly) for
different stakeholders

« Auditing / compliance Better position to get

« Decision-making financial aid

(Actionable operational Reduce time to report
Improvement) emissions

 All-in-one solution
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Visual MESA for GHG Emissions
Management

GS2028 | April 1, 2024
YOKOGAWA CD-iﬂﬂC‘VBtiﬂQ tomorrow © Yokogljawa EIec:tlriCanorporation| S



Values of Visual MESA for GHG Emission Management

Visual MESA GHG Emissions Managements continuously monitors
emissions and energy consumption across the entire plant operation, giving
you accurate, real-time data and alert for decision making.

YOKOGAWA Co-innovating tomorrow ™

?
co
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How It works?

Daily / Weekly /
Monthly / Annually

iy

@ >
©
VISUALMESA 4 Daily
VM-GEM
GHG Emissions
Management
atYa & Minute .
( L (
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GHG Emissions Reporting & Tracking

« Total GHG Emissions calculation for Scope 1, 2,
and 3.

« Compare GHG Emissions reduction against target

 Auditable Reporting — Standards compliance

GHG Emissions Accounting

 Daily total GHG Emissions calculation
for Scope 1 and 2.

 Daily data reconciliation

« Daily Auditing

GHG Emissions Calculation, Monitoring, Auditing

and Reduction

* Real-time energy and GHG emissions calculation for
Scope 1 and 2.

» Most Profitable Operation for lowest GHG emission
and cost

« Actionable Recommendations to Operations

 Drill-down to identify and troubleshoot sources of
problems



Real-time Emission Monitoring

Inside Visual MESA GHG Emissions Managements, continuously monitors
emissions and energy consumption across the entire plant operation, giving
you accurate, real-time data and alert for decision making.
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Real-time Emission Monitoring

KPI Dashboard & Alarm Real-Time Report

(2= —— Factary
1 af
> | — |— a Visual MESA GHG Emissions Management @ @
- Model Dashboard  KPI Insights N Real Time Report VISURLV E54°
\\-'\// AYokogawa Company T
'lv-= ili ll @ 1 Hour v Filter: By Alarms Version 111
- Sort by: [IEL Date. 06-13-2024 02.45
Al O co: (v colon  Soziam  Nox(am  Goviam Wl
Scope 1 2216 906 43 04 8.7 12.0
TotalProcesses.CO2 Scope 2 45
. 221.3 t/h A Total 226.1
Total Processes: CO2 emissions Y qg 2 ; e
TotalProcesses NOx Utilities CO2 (t/h) CO (kg/h) S02 (kg/h) NOx (kg/h) COV (kg/h) MP (kg/h)
Total Processes: NOx emissions 0.4 kg/h oS 2 ¥ EEZ .
e Foses ot GT101 8.8 58 0.0 0.0 04 05
SG101 41 25 0.0 0.0 02 0.2
TotalProcesses.502 4.29 ka/h cﬁ o ; B102 259 15.7 0.0 0.0 1.0 14
o ST ericet : g/ = B103 27.0 16.3 00 0.0 11 15
Total Processes: 502 emissions
B104 15.1 9.1 0.0 0.0 06 08
. Total Steam 81.0 49.4 0.0 0.1 3.2 45
util.coz 20.76 Uh oﬁ E * Total Utilities 810 49 4 00 01 32 45
Utilities: CO2 emissions
Distillation co2 (th) CO (kg/h)  SO2 (kg/h) NOx(kg/h) COV (kg/h)  MP (kg/h)
No Alarm B201 1038 65 0.0 0.0 0.4 06
B202 32 20 0.0 0.0 0.1 0.2
Total Unit 2 14.1 85 00 0.0 06 08
® Value: ®Target: -
80.76 t/h 80 t/h ,
Limits:
H ig h: 83 t/h
79 84.00
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Real-time Emission Monitoring

Site CO2 Emissions

57321
5730t . A A /\ A~
57281
57261
57241

5722t

05/18 05/20 05/22 05/24 05/26 05/28 05/30 06/01 06/03 06/05 06/07 06/09 06/11 06/13 06/15
Mean Max Min Total
Site CO2 5727t 5731t 5722t 166090t

v Scope 1, 2 and 3 - Offsets

Carbon Emissions Scope 3 Categories Carbon Offsets Carbon Offsets Carbon Credits Carbon Credits (Europe...
== Scope 3 Cat1&2 . 171+ Wind Power
== Scope 1 I 3471 == Carbon Capture
Cat3 . 1431 )
Scope 2 Solar Power Solar Power
Cat4809 . 1991 I 410t == Energy eff. impr.
g 15% == Wind Power
Cat5s . 142 Carbon Capture 1?:% 52%
o B o
Cat7 l 71t

Energy efficiency improvem...

Cat 11 - 60181t I 3701
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Real-time Emission Monitoring

Emission Factor - Z-GV8301

Mean Max Min

1.508
- ] - = COZFactor 0206 0206 0.206
1508 ] ] — — — “OFactor 0123 0123 0123
1.507 — - - - == S02Factor 0.000 0.000 0.000
_ ] I T == NOxFactor 0.000 0.000 0.000
1507 == /OC Fact 0.008 0.008 0.008
1.506 - Pl F 0.011 0011 0.011
== FGM Factor 1.507 1.508 1.505

1.506

1.505

05/18 05/21 05/24 05/27 05/30 06/02 06/05 06/08 06/11 06/14

~ Emissions by type (2024-Jun-16)

co2 Flue gas Part. Mat.

Site Emissions Site Emissions CO02 Emissions Flue Gas Emissions CO Emissions
34191 267711 o . - 2201t Value Valu Value
Distillation 1321811 Distillation 11001.35 Distillation 0.85t
R— S0z . = Utilities 1219.681 = Utilities 8767.97 70, - Utilities 0.791
¥ e o
y == Hydrocracking 197.321 == Hydrocracking 1487.53 == Hydrocracking 0.131
. 239 == Cracking 66.671 0% == Cracking 63015 4% == Cracking 0.041
voc . 41 = Paraffins 18811 = Paraffins 153.78 = Paraffins 001t
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Real-time Emission Monitoring

~ Emissions by asset

Utilities (2024-Jun-16)

co2
[ 1219.68 1
Flue gas
Utilities (2024-Jun-16)

o NN 079

502

nox (N

voc 0.051
Part. Mat. [J) 0.07 t

YOKOGAWA

Distillation {2024-Jun-16)

COo2

Flue gas

1321.811t

Distillation (2024-Jun-16)

co I -

502

NOx |

voc ([ D.061
rart. Mat. ([ 0.081
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Hydrocracking (2024-Jun-16)

COo2

Flue gas

197.321

Hydrocracking (2024-Jun-16)

co N 0.3t

s02
NOx | 0.00t
voc (i 0.01t
Part. Mat. ([ 0.01t

Cracking (2024-Jun-16)

COo2

. 18.811

Flue gas

Cracking (2024-Jun-16)

co [ 0.0

s02
NOx | 0.00t
voc [§ 0.00t
Part. Mat. [ 0.00t

Paraffins (2024-Jun-16)

C0o2
[ 66.67 1
Flue gas

Paraffins (2024-Jun-16)

co (N 0.0+t

s02
NOx | 0.00t
voc [ 0.00t
Part. Mat. [} 0.00t
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Automated Auditable Reporting

Emissions data lookup ’

Area MNode Type From To
M-00 - Utilities v [All nodes] - Inventory measurement - 01/06/2024 02:00:00 14/06/2024 01:59:59

Results u 8 TG8301 14/06/2024 01:59:59 @ Z 0 8 »

Date time v ' T Node a? T Material T User T Entry date time T Dashboard o Z A

14/06/2024 01:59:59 GV8301 - Boiler 101 FG - Fuel Gas Emissions Operator  14/06/2024 08:13:33 o
C02 Emissions GV8301

PN A

14/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Natural Gas Default user 14/06/2024 05:10:02

13/06/2024 01 GVE301 i FG - Fuel Gas fault user 13/06/2024 05:10:01

13/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Natural Gas Default user 13/06/2024 05:10:02

132.30t
12/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 12/06/2024 05:10:01
12/06/2024 01:5%:59 TG8301 - Gas Turbine 101 MG - Matural Gas Default user 12/06/2024 05:10:02 132901
2.2
11/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 11/06/2024 05:10:01
) 06/04 06/06 06/08 06/10 06/12
11/06/2024 01:5%:59 TGE301 - Gas Turbine 101 NG - Matural Gas Default user 11/06/2024 05:10:02 Mean Max Min Total
10/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 10/06/2024 05:10:01 coz 13228t 132.36t 13219t 145510t
10/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Matural Gas Default user 10/06/2024 05:10:02
09/06/2024 01:59:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 09/06/2024 05:10:02 Inputs Inputs
09/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Matural Gas Default user 09/06/2024 05:10:02 Property + Source . Value Property Y Source T Value
08/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 08/06/2024 05:10:02 CO2 daily emission 1an
CO2 daily emission Cal A A ¥ h
08/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Natural Gas Default user 08/06,/2024 05:10:03 CO daily emission cal
. CO daily emission Cal 176.339 kg v
07/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 07/06/2024 05:10:04 e m— - . I S02 daily emission Cal = 0000 kg
07/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Natural Gas Default user 07/06/2024 05:10:05 NOX daily emission cal 0524 kg NOx daily emission Cal 0524 kg
06/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 06/06/2024 05:10:01 VOC daily emission - . 150 kg v VOC daily emission Cal - 11549 kg
06/06/2024 01:59:59 TGB8301 - Gas Turbine 101 NG - Matural Gas Default user 06/06/2024 05:10:02 PM daily emission cal 15953 kg PM daily emission cal 15.953 kg
05/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 05/06/2024 05:10:01 S e 1an annn
Flue Gas daily emission lan t i - o
05/06/2024 01:5%:59 TGE301 - Gas Turbine 101 NG - Matural Gas Default user 05/06/2024 05:10:02
04/06/2024 01:5%:59 GV8301 - Boiler 101 FG - Fuel Gas Default user 04/08/2024 05:10:01 Results
Results
04/06/2024 01:5%:59 TG8301 - Gas Turbine 101 NG - Matural Gas Default user 04/06/2024 05:10:02
03/06/2024 01:5%:59  GV8301 - Boiler 101 FG - Fuel Gas Default user 03/06/2024 05:10:01 Property Source Current 13/06/2024 015 Difference Property Source Current _13/06/2024 01:2  Difference
. CO2 daily emi M 270.188 -20.188 t
03/06/2024 01:58:59  TG8301 - Gas Turbine 101 NG - Natural Gas Default user 03/06/2024 05:10:02 CO2 daily emission Cal 270.188 1314 ¢ ELyer et an
02/06/2024 01:58:59  GV8301 - Boiler 101 FG - Fuel Gas Default user 02/06/2024 05:10:01 CO daily emission Cal 176.339 177.201 -0.862 kg O daily emission cal 176.333 177.201 -0862 kg
. e 502 daily Cal 0.000 0.000 0.000 ki
02/06/2024 01:58:59  TG8301 - Gas Turbine 101 NG - Natural Gas Default user 02/06/2024 05:10:02 502 daily emission Cal 0.000 0.000 0.000 kg aily emission 8 g
NOx daily emission cal 0.524 0.527 0003 kg NOx daily emission Cal 0.524 0.527 0003 kg
VOC daily emission cal 11.549 11.605 0,056 kg WEE Al =T &l Ul ILETE =1L g
P daily emission cal 15.953 16,031 0078 kg PM daily emission cal 15.953 16.031 0078 kg
C02eq daily emission Man 0.000 0,000 0.000 t CO2eq daily emission Man 0.000 0.000 0.000 t
Flue Gas daily emission Man 0.000 0.000 0.000 t Flue Gas daily emission Man 0.000 0.000 0.000 t
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Automated Auditable Reporting

NERLLEA  GHG Emissions Management

Audit events

~
a Audit Audit object type Object type Model object Transaction object type Event type
A =i oErs Trans. obj. events v [All types] v [Ad v [Adl] v [AIN v
User Client IP Data show filter From To
>_ Command processor
Any user v * * 13/06/2024 19:00:00 14/06/2024 18:5%:59 ®
B Periods
= Tasks Events & 8
T Date time T User T Context T Client IP T  Obj. type T Model obj. T Type T Trans. obj. T &
& 14/06/2024 13:08:49 Emissions Operator PAWeb 49.228.165.33 Mode TG&301 Measure 13/06/2024 23:59:59 Info
| *Info *CO2 daily emission 268.574 t (Cal) -> 250.000 t (Man)
& 14/06/2024 08:13:33 Emissions Operator PAWeb 49.228.165.33 Mode GV8301 Measure 13/06/2024 23:59:59 Info
*Info *CO2 daily emission 132.235 t (Cal) -> 150,000 t (Man)
P 14/06/2024 06:00:02 Default user TMSEngine 0.0.0.0 Maodel INDSITE Connector Reconciled values export
Executed stage Store with parameters period-lockup-type:prev-from-now, period:Daily13/06/24, current-model-name:INDSITE (OK records 6, Failed records 0)
P 14/06/2024 06:00:01 Default user TMSEngine 0.0.0.0 Maodel INDSITE Connector Reconciled values export
Executed stage Lookup with parameters period-lockup-type:prev-from-now, period:Daily13/06/24, current-model-name:INDSITE (OK records 12, Failed records 0)
& 14/06/2024 05:30:00  Default user TMSEngine 0.0.0.0 Period 13/06/2024 00:00:00 13/06/2024 23:59:59
Status: Open -> Validating
4+ 14/06/2024 05:20:03 Default user TMSEngine 0.0.0.0 Node VOC Measure 13/06/2024 23:59:59 Inv

Object was added

YOKOGAWA Co-innovating tomorrow ™
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Automated Auditable Reporting

‘ A Yokogawa Company

GHG Emissions Management

&
S

> L. Generated
=
>z Al
= )
> &° Transfer
v @
B D

ions (Obsole

B Industrial Site - Total
Emissions

Units yield

> Q:IA Balance

> ¢ Configuration

@ it
> am Emissions

YOKOGAWA

Model INDSITE - Industrial Site  Period 15/06/24 02:00 16/06/24 01:59 {Open)

Reports

Industrial Site - Emissions (Obsolete)

Time zone Europe/Madrid

Area
All areas ;Y
From
02/09/2022 02:00:00
To
02/11/2022 00:59:59
Language
English v
/
Area
Al aras -
.
M-00 - Utilities
‘ M-01 - Utilities Extended
M-02 - Distillation

M-03 - Hydrocracking
M-04 - Cracking
M-05 - Paraffins

Co-innovating tomorrow ™

Emissions e
(O) VISUALMESA
Model: INDSITE - Industrial Site production accounting
Desde: 02/09/2022 02:00:00
To: 02/11/2022 00:59:59
User: Emissions Operator
co2 co 802 NOx cov MP
(t/h) (kg/h) (kg/h) (kg/h) (kgfh) (kg/h)
Utilities
Steam
Boiler 101 4.452 2,762 0.000 0.008 0.181 0.250
Gas Turbine 101 3.898 2.556 0.000 0.008 0.167 0.231
Total Steam 6.164 3.926 0.000 0.012 0.257 0.355
Total Utilities 6.164 3.926 0.000 0.012 0.257 0.355
Utilities Extended
Steam
B102 4.567 2.989 0.005 1.007 0.193 0.267
B103 14.583 9.092 0.005 0.027 0.595 0.823
B104 13.114 8.120 0.003 0.024 0.529 0.731
Total Steam 23.817 14.913 0.009 0.781 0.973 1.344
Total Utilities Extended 23.817 14.913 0.009 0.781 0.973 1.344
Distillation
Unit 2
B901 9.954 6.168 0.003 0.018 0.404 0.558
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Actionable Recommendation for Operations

A Yokogawa Company

Actionable Items

GOOD SOLUTION -SQP =3
Last execution: 6/14/2024 4:45:53 AM

Actual Optimized Delta

CO2 Emissions
4337 as07 29
Boiler Plant

Boiler-1 FO (kib/h) 23 2.0 -0.3

Boiler-2 Coal (klb/h) 7.4 9.5 2.1
GTs

Turbine-1 Electric power (MW) 39.0 27.0 -12.0

HRSG-1 Steam (klb/h) 223.9 239.3 15.4

Turbine-2 Power (MW) 39.0 34.5 -4.5

HRSG-2 Steam (klb/h) 228.8 260.1 314
Re-Gasification Plant Compressors

BOG C-101 Extraction (kib/h) 113.5 113.5 0.0

C-102 Extraction (Klb/h) 85.3 85.3 0.0
Steam Cracker Compressors

CT-3100 Throttle (klb/h) 630.9 630.9 0.0

CT-3100 Extraction (klb/h) 502.9 502.9 0.0

CT-4100 Throttle (klb/h) 210.2 210.2 0.0

CT-4100 Extraction (klb/h) 942 94.2 0.0
Crude Furnace

FO flow (GAL/HR) 417.7 381.0 -36.8

FG flow (MSCF/h) 99.6 106.0 6.4

CO Boiler

NG to COB (MSCF/h) 141 141 0.0

Total T/M Swaps: 0

Actual
Status

Stopped

Turbines and Motors Swaps
Optimized
Status

Stopped

Stopped

Co-innovating tomorrow ™

YOKOGAWA

Changes

Steam (kIb/h)

n
-
3

o
©

15
3

Fuels (MSCF/h)

50

Power (MW)

)
r

U J 50 100

o

L

0
w
b

HRSG-

"

C-101 Ext

C-102 Ext

CT-3100 Throttie

CT-4100 Throttie

CT-4100 Ext

Turbine-1

Turbine-2

Collector Block P ¢ Simulation Optimum Reduction Reduction
ollector Bloc| roper
perty kib/h kib/h kib/h %

Total Site EMI Carbon Dioxide Mass 433.65 419.46 14.20 3.27

Simulation Full Optimum Delta
Costs

$/h $/h $/h

Fuel 26176.05 24517.94 1658.11
Power -738.92 34443 -1083.35
Others 1649.37 1648.83 0.54
Total 27086.50 26511.20 575.29

Solution Code: 2

GOOD SOLUTION: SQP STOP DUE TO FRACTIONAL CHANGE IN OBJECTIVE FN

Duration (s): 48
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Case Implementation: Acelen Mataripe, Brazil

We are very satisfied with the job performed by KBC on implementing this emissions management
solution. The attention to detail and professional support was essential to achieve our goals.

~Brazilian refinery

B With Visual MESA GHG Emissions Management platform, refiners can
optimize their operations and reduce emissions by making data-driven
decisions. Resulting In:

* 6% decrease in electricity consumption
* 268,000 tons reduction in CO, emissions

* 41% reduction in sulfur emissions

YOKOGAWA Co-innovating tomorrow 17



Key-Away Messages

Visual MESA GHG Emissions Management
All-in-one: Monitor, optimize, account, report

Minimize efforts to produce auditable and compliant emissions
reports

Tackle all required operating and reporting frequencies

Simultaneously reduce energy costs and increase efficiency, while
lowering GHG emissions

Produce reliable results

YOKOGAWA Co-innovating tomorrow 18
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The names of corporations, organizations, products and logos herein are either registered trademarks or
trademarks of Yokogawa Electric Corporation and their respective holders.
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