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Across The Ocean

Working Together for a more Effective Plant Ahalytics Platform
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Who We Are

Mitsubishi Power is a power solutions brand of Mitsubishi Heavy Industries (MHI)
— a global leader in engineering & manufacturing spanning energy,
Infrastructure, transportation, aerospace and defense.

MHI GROUP OPERATES IN
THREE INDUSTRY SEGMENTS

Aircraft, Industry &
Defense & Space Infrastructure

L |
A V — V A
© 2022 AVEVA Group plc and its subsidiaries. All rights reserved . [r—




Who We Are — Introducing Mitsubishi Power Americas

» COMPANY HIGHLIGHTS

2,300 25+ 1,500

EMPLOYEES OFFICES &

FACTORIES SUPPLIERS
SQUARE FEET OF YEARS OPERATING
MANUFACTURING SPACE IN THE AMERICAS
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Who We Are — Introducing Mitsubishi Power Europe

» COMPANY HIGHLIGHTS

) 2 2 2 .
projects

1,000

employees

,‘. e
ey .
ﬂ_"
I‘-,,. Y
h r 6 An average number of projects per annum ‘
F
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OIL & GAS

MITSUBISHI

Collaborative Development A% POWER

®
®
®
®
Challenge Solution Benefits
* With limited resources creating Pool Resources Across the Globe to * Knowledge sharing eliminates
custom applications for analytics, leverage existing data infrastructure, duplication of effort is evaluation
troubleshooting, and performance strearnlme development, §hare best Best Practices for use of Data
management, to support the practices, and create applications that . .
T o _ _ Infrastructure avoids previous
digitalization initiatives within best suite the needs of our respective . . : .
: o miscalculations or missteps in use
Mitsubishi Power. markets.

 Faster Delivery

L |
—
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TOMONI

is the Japanese word for
“Together with...”

Think Global — Act Local

“...Together — in our Network,
with our Customers!”

L |
—
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“TOMONI takes the massive amount of data ... and transforms it from
unmanageable noise into powerful information...”

Tsutsumi-san, CEO - New Business, Mitsubishi Power Ltd \oo

OP - System

Basic Functions

$§ 8 & 3

Solutions Recommendation
Cooperation between MPW and Customer

L |
—
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Utilizing AVEVA Pl System, AF, Pl Web API to Enable Development
Pl System

* The PI System is our foundation for data collection.

Internet

* We have several configurations but the basic
concept is data is transferred to the site/remote PI
Cabinet Router o Server, using either Pl Interface for OPC or PI
»
|

Boundary Interface for UFL.

Firewall

 The data is then transferred to our Pl Collective.

* This data is used by the Dashboard, Analytics tools,
Buffer o Our Simulator, and other custom tools.

Collective 2

L |
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Utilizing AVEVA PI System, AF, Pl Web A

Asset Framework

* Through a combination of Python code and
Asset Framework Analysis we create
Thermal Performance Calculations.

Event Frames in Asset Framework are the
foundation for the automated event
notifications we have created.

* The Asset Framework structure and
attributes are what we call upon as
endpoints from the Dashboard. This allows
us to development and application once
and for similar configurations that
application automatically works.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

P| to Enable Development

Library

@ RMC.OPS_ST_GEN

@ RMC.OP5_ST_PERF

@ RMC.OPS_ST_PRESS_TEMP
@ RMC.OP5_ST_VIB

% RMC.OPS_STARTMOTOR

@ RMC.OP5_T2Cooler, WC

% RMC.OPS_TCA

[ RMC.OPS_TPM_PERF

% RMC.OPS_TURNING_GEAR

[ RMC.OPS_valve

% RMC.OPS_VIB

- [ RMC.OPS_VIB_FClass

% RMC.OPS_WC

- [ RMC.OPS_WI

% RMC.Steam.Warming

- [ RMC.VOLT_EMISSIONS

% RMC.VOLT_EMISSIOMS_INPUTS
- [ RMC.VOLT_EMISSIONS_STATIC
% RMC.VOLT_EMISSIOMS_TREMD
o [ RMCVOLT_LTSACALC

% VOLT.SMAPSHOT _mils
- [ VOLT.SNAPSHOT _um
- Event Frame Templates
H- % Model Templates

-~ Transfer Templates

- @y Enumeration Sets
- '#, Reference Types
- EE Tables

EJ Table Connections

B ] Categories
i [@] Analysis Categories
(7 Elements

== Fvent Frames

] Library

RMCWVOLT_EMISSIONS
General Attribute Templates  ports  Analysis Templates  Motification Rule Templai

|F:of{er
|f i| €& Name | Description
= Category: <MNone>
| 5 %LOAD
&& AMBIENT TEMP Outside Air Temp
& BASELOAD
) BASELOAD CO2e
& BAS‘ Database %] Query Date - @ @ | () Back H, CheckIn %) « [ Refresh | (3 New Element ~
lements GRDA3
65 BAS - @ AMB A || General Chid Elements Attrbutes Ports  Analyses  Notification Rules  Version
- @ BFT )
&& BRE & BRG o S
&AL . g Egmu o ®m % @ Name Backfilling Description:
) Categories:
5 COOLING STEAM M = fta  TIMESTAMP (] ategories
- @ CPFM TRIP_ALERTS
& CAL g cert (2] H - Analysis Type
@ m fta  TRIPALERTS1
=m CAL & EMISSIONS D = fin TRID AIERTSD
- ECH
& CEV g B FE——
(§ FLAMEDET Add a new ‘,afamfl Evaluate
= - (5 FUEL GAS
g CHI g CENERATOR Name Expression Qutput Attribute
1 G w1V BreakerStatus "Breaker Closed’ Map
G co: @ Lo
= 1 5 OrAP FuelStatus "ANY FUEL IN' Map
co: & REVEEW
d - (3 RUNBACKS BaseloadSpeed | 'TURBINE BASE SPEED'
&F Co: (@ snaPSHOT
- T Speed "Speed”
& co - @ Tca
@ v UnitMaster "UNIT MASTER®
G DT
TurningGear "Turngear Speed’ Map
=3 DUC
FlameStatus "FLAME ON' ap D
& DUC UnitType "Unit Type' s
If UnitType = "WS@1FC” or Un
Triphaster Then 'START TRIP MASTER'
Else "TRIP MASTER'
PryBric PrevVal(BreakerStatus, *-2s' | Ma
Pribaster Prevval(UnitMaster, =-2s") |Map
PrySpesd PrevVal('Spesd’, "*-1m") Map
| |eer "BPT Average Temperature’
7 Elements
PryBPT Prevval(BPT Average Tempera|Map
 Event Frames
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Utilizing AVEVA PI System, AF, Pl Web API to Enable Development

Pl Web API

Pl Server * The Pl Web APl is a RESTful interface to the
Data Pl system. It gives client applications read
Source 0 and write access to their AF and Pl data.
Asset Framework
@ e We utilize this to call on the data in our
(@ Pl Interface | .
. collective.
Data Archive

IGV - POSITION (COMPARE TO IGVREF) vs Load

. 050772022-05102022 [ 04727/2022-050712022

* The Dashboard also has the ability to write
values to the collective. User inputs from
the Ul of the Dashboard as well as backend
calculations can and are written to PI.

AV=VA
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TOMONI Hub

ADVANCED
ANALYTICS

CYBER SECURITY
& RESILIENCY

DESIGN & TECHNICAL

ERTREMOTE INTELLIGENCE

1SUPPORT

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Maximize Customer Plant Optimization

Through

System Experts and Data
Analytics

To Achieve

World Class Reliability &
Performance
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World Wide — TOMONI Hub Network

- . ... ... Duisburg (Germany) since 2021 g
":-;:E""EEE“ S22 Orlando (USA) since 2001
::EEE....E:. " .' - '\ Takasago TOMONI Hub Orlando TOMONI Hub
G =zi22iiz,  \ Nagasaki TOMONI Hub

Alabang TOMONI Hub
T TR

—

Ry won M,

Steadily increasing
number of reference
plants worldwide

Alabang (Philippines) since 2016

L |
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Dashboard Development to Create Custom Applications

Dashboard — Internal View

2w Dashboard

S T | ,, Front End:  Key Applications:
-Angular
-Map
Back End: -Ops Snapshot
-Python -Ops Daily
_Docker -Emissions App
-Apache -Event Tracker
-MySQL -Plant Performance
-MongoDB
-Express)S
-RabbitMQ

AV=VA
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Dashboard Development to Create Custom Applications

Dashboard — Applications

= gy Dashboard

Key Applications:

-Map

-Ops Snapshot
-Ops Daily
-Emissions App
-Event Tracker
-Plant Performance

Dashboard
Plant Summary Tools Turbines

County CO5e Output

£
H
Z
8
8

Current Plant Data
e 65°F
nlet Temperature: NBSSE
1613 MW

23775 BTU/Ibm (HHV)

AV=VA
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Dashboard Development to Create Custom Applications

Dashboard — Key Features

Event Notifications based on Asset
Framework Event Frames

* Starts

* Stops

* Trips

* Runbacks

* Retrieves Pl Data Archive Data
using Pl Web API

* In App Notifications that take you
to view Event Frame captured data

 Email Notifications

 Discussions

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Pinned Events

UNIT2 u
UNIT 2 TRIP
UNIT1

UNIT 2 RUNBACK

Past 24 Hours (as of 12:47:10 PM UTC)




Dashboard Development to Create Custom Applications

Dashboard — Event Frame to SharePoint Entry

* Event Frames referencing Asset
Framework capture key event
data.

Published Journal: 1A Start Up Summary

 That data is populated in an
application in the dashboard,
and the TOMONI Hub Engineer
with the click of a button can
automatically publishing that
information to SharePoint.

Link to SharePoint Journal Entry

e (Office365 connector

L |
—
2022 AVEVA Group plc and its subsidiaries. All rights reserved. [r—



,"m"“’i,?““' TOMONS DASHEDARD 6:50:42 PM UTC ‘ ® | &

Future Development i

©

Hp——
@ Recently Viewed

E & =

%

Dashboard — Plant Base Operational View

— Continued Collaboration

TaD

ACK 2w 3
. . AN Unns Charx & r
Key Future Applications: mases cron (REUEHERE  ouwcrte o
0 _ Orlands City 18 s $ o
- . °m c..' u - @ A
0 ‘ Orlands City 28 w4
* ot Palled # ot Trigs L J

- Thermal Performance > Real Time Thermal "
. . . e . - = I o)
Performance Monltorlng > NOtIflcatlonS LOREM IPSUM LOREM DOLOR ST s e b

LORDM P 47w Shaw

- Total Plant Performance > Real Time Power Block S [ B
Thermal Performance > Notifications |l i °

| SR E£TeW 563w : ®
AN - o ean R
- Plant Health > Plant Indicators > Reliability wm‘— e ¢ e C
10;“:‘31 ?15,’353“ TOMON| TBD
. === 8=

- Journal Automation > Event Capture > Insights

L |
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Development Roadmap EU

@ © ¢ © @

Idea Build Plan Do It Marketing Expansion
Expand and Adapt Initial Plan Established Test IT Infrastructure Est. Pro-Active Customer Portal & Apps
TOMONI Funding from AVEVA PI - Infrastructure Sales Approach Start Aligned and Implemented
Under R&D Conditions Local Government Up & Running Collaborating Approach New- and
to Europe Addressed and acquired 1t Customer Connected USA / JPA Existing Customer

Mitsubishi Power Europe GmbH and its predecessors have installed more than 1,500 boilers world wide...
The basis for a huge market potential for Intelligent Optimization Solutions in “Steam Power” ....
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EU Development

Connections to
Sites and Users

A 55
=

O=|

1

Il

Il
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EU Development

Fatiqu &
MaiNtenance

RCA
TOMONI

\ Platform

Fraunhofer

& STEAG Core

active research

\

«— Orbiting Services

|

Customer
Portal

Grid*

-—
Provided by STEAG

-

TOMONI Servers,
Services, & Cloud

U

A Platform
TOMONI.

Cloud
Services
N\

/
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EU Development

Plant Mirror — Signal Mapping, Modeling & Dashboards

* Total Plant Monitoring (TPM) Approach

e Variety of Plants: CCGT, BESS, Waste to Energy, SOFC,
Electrolyzers, Heatpumps, Industrial Power Plant Solutions, ...

* Signal Mapping -> Tags, Elements, Templates

* Analysis Models, Dashboards, Trends

2alo A8 i s
et 2 - o et = I x ik v
—
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EU Development

Selected + A | Error Detection by measuring
Measured Signals " statistical distances

\

- Mahalanobis Distance

- Distribution Quantile

- Cramer von Misses Distance
- etc.

Predicting Model

- Auto-Encoder
- Feed Forward RNN
- EBSILON Grid |

® We b A p p I ica t i ons an d Se er ces b u i It on a Se er ce TODAY SITE ANOMALY RECOGNITION - FIXED THRESHOLDS NEW ANOMALY RECOGNITION - MOVING THRESHOLDS
Oriented Architecture (SOA)

ALARM

* “Plug-In” mechanism to support different models for AD o =
and RCA N \fJ

Early Warning — Anomaly Detection (AD) and Root
Cause Analysis (RCA)

ALARM

* Model development based on historical data as well as
on simulated data

* Using physical models and artificial neural networks
(ANN)

» Solutions developed via the government-funded R&D
project “Digitales Service Center” (NRW funded project
EFO 0010 A)

coir - — o e

This is done under the NRW funded project EFO 0010 A under
progress.nrw — innovation.

2022 AVEVA Group plc and its subsidiaries. All rights reserved.



EU Development

Early Warning — Prototype Application

dark theme
PROFILE APPLICATIONS HELP

Applications

Early Warning

Explore Data

Search for tags by 1

o Select interesting t:

o

i Plant Information: Early Warning Information:
filter results * (@) active site connection (show in calendar) * ;5 2/4models enabled (1/3.H,1/1.5.0/0.A) (manage models)
—lv— EXPAND . Q located at Wuppertal in Germany (show map) * 3, 290 signals under surveillance (120 enabled) (show evaluation)
= Tagname . m connected since 17th July 2021 (17.07.2021) (show in calendar) . @ no models scheduled for execution (open scheduler)
O TIMBATL .o e — R i e = X, 7635 connected signals (4023 digital, 3612 analog) (show tags) » A 1044 anomalies detected (455 H / 589 S/ 0 A) (show reports)
11MBAT02CT001 XQ51 114 degC 25.11.2021 10:30:45 » (D 92 connected alarms (61 critical, 31 warning) (show tags) . 1/86 open reports, latest 2nd Feb 2022 (02.02.2022) (show reports)
\
O 11MBA102CTO0T XQ52 112 degC 25.11.2021 10:30:45 . 9 2 current alerts (1 critical, 1 warning) (show alerts) . 39% false positives (63% H / / 0% A) (show evaluation)
11MBA102CT001 XQ53 111 degC 25.11.2021 10:30:45
v 11MBA102CT003 XQ50 101 degC 25.11.2021 10:31:45
G |
Explore Data v
a 11MBA102CT003 XQ51 99 degC 25.11.2021 10:31:45 P
a 11MBA102CT003 XQ52 103 degC 25.11.2021 10:31:45 Manage Models o
11MBA102VDGT1 XG01 true bool 25.11.2021 10:31:45
O
a 11MBA102VDGT2 XGO1 true bool 25112021 10:31:45 Perform Check o
a 11MBA104CT003 XQ50 101 degC 25112021 10:31:45
Browse Reports v
Rows per page: 10 = 1-10¢

—

CONTINUE NEW SEARCH A V VA
——
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EU Development

Advanced Analysis Platform Development and Web Portal Integration

Customer Portal

Apps
Control Panel

()
<
o
o
=
w
®
o
=
=5
=
<
O
[0}
=}
=
=
(0]

Plant Model Platform
A

External Apps OSI - Soft Small Plant DB,

External - IT'— SW. Infrast. IT — SW Infrastructure
—

External - IT"— HW! Infrast. IT— HW Infrastructure
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EU Development

Advanced Analysis Platform Development and Web Portal Integration

Customer Portal

N APPS '

Apps

Control Panel

a.3ua) Alunaas JagA)

Plant Model Platform
/

External Apps OSI - Soft Small Plant DB

External - IT — SW. Infrast. IT — SW Infrastructure
— T y
CloudiViirrer:

External - [1"— HW! Infrast. IT— HW Infrastructure

AV=VA



EU Development

Advanced Analysis Platform Development and Web Portal Integration

Customer Portal 7

=

Building Blocks:
AppS - User / User Rights

Management
Anti Virus
Fire Wall Cluster

Control Panel

Plant Model Platform - Communication lines
l -« - Anomaly Detection for
External Apps 0Sl - Soft Small Plant DB _, Platform Interfaces
: ) - ISO Certificates for CS
Etc. etc.

External - IT"— SW. Infrast. IT — SW Infrastructure
—

External - IT— HW. Infrast. IT— HW Infrastructure

(to be defined in Details)

2J3ua) Alunaas JagA)
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Beatriz Blanco

Senior Manager Platforms & Applications

* Mitsubishi Power Americas

e Beatriz.Blanco@amermbhi.com

Matthias Wienanad

Senior Software Development Engineer

e Mitsubishi Power Europe

* M Wienand@eumhi.com

Tobias Ruschhoff

Product Manager

e Mitsubishi Power Europe

e T Rueschhoff-Nadermann@eumbhi.com
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Questions? Please remember to...

Please wait for the microphone Complete the survey!

 State your name and company * Navigate to this session in the mobile agenda for

the survey
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DZIEKUJE CI ,, TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO z

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE = 2
TERIMAKASIH 55 GANKON TANK TAPADH LEAT o5
CNACMBO GRAZIE MATURNUWUN xeanasam MULTUMESC

PAKMET CI3l'E )2 << FAAFETAI
GO RAIBH MAITH AGAT 2 wisds GRAZIE lJS-u-’ < ESKERRIK ASKO

snaronapa GRACIAS 3 THANKYOU TE$§(;J§|E%ERIM

TUBJIATOAAPAM L | EYXAPISTQ GRATIAS TIBI S OBRIGADO

TAK DANKE = atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5”13\&'):'&'[,\*[’1'— ':[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH DAKUEN

CAM GN BAN Z UA TSAUG RAU KOJ
WAZVIITA : TCTA?SFCOHAPAM

SZONOM

KO

LEMINDERIT
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