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Remote “Integrated” Operations

Imagine If...

TODAY TOMORROW

Remote Integrated Operations Center

ROC Fleet Fleet M&D Fleet Management

a O O O
Training | Remote Operations
oloon ojooo ojooo o|ooo

ooo l ooo l ooo l ooo l

Central Engineering

(r

= == Vs

Operations

Training
Maintenance Maintenance
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I ROCCs - Question #1

Why would you consider a ROCC from a commercial perspective?

— More responsive with cycling assets induced by renewables

— Experience from remotely operating renewable assets
— Ease of dispatch: 24-hour availability and bulk power marketing
— Recruitment/retention concerns

— Consistency of operations across fleet
— Common operating platform

— Disaster response

— Cost savings
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I CASE STUDY: AES Gener/Chile

Multiple Sites

—

~| Hydro Power Plant
Alfalfal #1 (89MW)

R —
)
Hydro Power Plant
| Alfalfal #2 (89MW)
—
Y
BESS
Angamos (20MW)
O/
'
T BESS
—] Cochrane (20MW)
~
0
—— BESS
Andes (12MW)
b

Y

~| Solar Power Plant
Andes (20MW)

~—_

~— — | Hydro Power Plant
Maitenes #1 (8,9MW)

—_—
Y

| Hydro Power Plant
Maitenes #2 (8,9MW)

~
)

Hydro Power Plant

« Cochrane (2 Units): 550MW, coal-fired,

SANTIAGO FACILITIES -'i -

=== _:_ e = =3 _?__
* Angamos (2 Units): 558MW, coal-fired, OVATION i i i = i i i =
+ Ventanas 3 & 4 (2 Units): 432MW, coalfired, T i T T ] 'i v = T T = T
[TiLL] = '

|

|

|

|

:

I

m
1
L

* Maintenes 1, 2 and 3: 26.7MW, hydro

e e e T [ A
; f t
|
I

« Alfalfal 1 & 2: 178 MW, hydro

— — o — e ————

=
- Andes: 20MW, solar = |

AES GENER St
WAN Network ) N

- 3 x Battery Energy Storage Systems: 52MW

Drivers

[l

* Reduce manpower

* Optimize knowledge base — bring best
operators to ROCC to serve all stations

[ a=]

« Consistency of operations across fleet

Pt B e e I I e e e B |

Rt e St et et et bt |
|
[

MAITENES FACILITIES

Maitenes #3 (8,9MW)
—

I
|
|
|

* Centralization of information

— — — — Main ROCC
Backup ROCC
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I ROCCs - Question #2

What operational benefits can a ROCC provide?

— Top, most experienced operators

— Shared best practices

— Site comparisons

— Single historian for pulling comparative data

— Fleet-wide unit/equipment availability and
capability

— Ease of dispatch: better decision making on
which units to dispatch
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I Remote Operation Considerations

=" DI

CENTRALIZED REMOTE UNIT/SIZE CONDITION ENHANCED CAPABILITIES
OPERATIONS CENTER (ROC) AWARENESS
« All units immediately dispatchable 24/7 + “Remote Start” does not provide full « Expand remote monitoring and control
: R . plant status where full integration of to encompass more BOP systems
) S'te. avg!lablllty not tied to personnel controls at ROC provides full alarm . o
availability or weather-restricted travel  Ability to use secure remote viewing

and diagnostic information )
of gas turbine screens

* Total visibility of fleet status * Ability to run automated pre-start

- Dispatch maintenance upon alert of checks to ensure readiness
issue

* Add vibration monitoring to BOP pumps
and motors

* Alleviates safety Issues of dispalching S ENRNETSRPRTTRSIN.. . ..

- Access to all plant alarms personnel at middle of night — . )
_ grogginess, weather, road conditions, with Al detection software
- Compare operational performance site conditions. etc. . Exploiting consolidated data

across fleet

Net Result: Increased Dispatch Opportunities and O&M Savings
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| ROCCs - Question #3

Why wouldn’t your company consider a ROCC?

— Cost — Not just for the ROCC...
— Cybersecurity
— Incentive (or lack of it)

* What is your KPI metric?

— Culture
— Risk
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Site Risk Assessment: Is it Culture,
Perception, or Reality?

Env Safe O&M

l = :
w 88 |
- I A !
P o8 % .8 !
B £ = |
ALE T, |
c D 4 i
T S |
~ !
AV VT 25 !
(o ! !
F ' !
i i
| GSUT Fire |
(o) ' Fuel Qil Tank large leak '
| |
‘ | |
C ! !
______________________________________ S
. | |
R | |
R = i i
4 | |
E c2> > GSUT Oil Spill (contained) | GT Oil Spill | Water Treatment Chemical Spill
N O3B i i
< < 2 | |
C 2 g ~ | i
E -~ | i
1/100yr (Rare) > 1/0.5 yr (Frequent)

8 PROBABILITY OF OCCURRENCE
Emerson Confidential Evaluate risk (likelihood vs impact) for each item of concern
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				Env		Safe		O&M

		IMPACT OF OCCURRENCE		Castrophic Event   <-------------------------------------- Non-NOV		Loss of Life   <----------------------------------------- First Aid Event		$10M+  <----------------------------------------------------  $50K

												GSUT Fire
Fuel Oil Tank large leak

										GSUT Oil Spill (contained)		GT Oil Spill		Water Treatment Chemical Spill

										1/100yr (Rare)   ----------------------------------------------------------------------------------------->   1/0.5 yr (Frequent)

										PROBABILITY OF OCCURRENCE
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I ROCCs - Question #4

What benefits might new technologies bring to ROCCs?
— Enhanced situational awareness (ex. Autopilot, machine vision)
— Advanced diagnostics
— Faster responses
— Automated responses

— Robotic automation

.l . (L .
s rj““/na—mg WootL -
o) | | o
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I What Advanced Technology is Achieving Today

Robots & Drones

&
A

Crawling robots to assess,
report and repair assets

?
o]
Drones surveying wind

turbines, solar panels for
defects and optimization

10

Predictive Analytics
and Diagnosis

C8

Machine learning models
trained to understand
operational issues

Diagnostic engine to offer

root cause analysis, fixes,

and knock-on operational
effects

Multifactor Dispatch

5]

Fleet balancing of multi-
objective optimization tasks

O
GQO
©

Centralized dispatch of
assets to make better
financial decisions

Knowledge Accretion
and Acceleration

—
o

O 0O
(@ YamTam]

Al Agents deployed to
ensure regulatory
compliance and internal
knowledge transfer

?
o
e
Decision support models
through incorporation of best
practices




Traditional ROCC
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I Recent Remote Operations Projects

Southeast US Regulated Utility

12 Combined Cycle Power Blocks
2 Simple Cycle Sites / 8 CTs

Over 14GW of generation
7F, FT-4

Midwest US Regulated Utility

* 11 Simple Cycle Sites

* 34 units, 2690 MW

- 7F, LM6000, 7E, 7B, W501D, others

Central East US Regulated Utility
- 8 Simple Cycle Sites

« 50 units,4800 MW

- 7TE, 7B, W501D, W501F




Basic Install or Corporate Pilot at Another Facility

13

Primary VPH/Ovation over WAN Router

4_

Secondary VPN/Ovation over WAN Router

Primary VPH/
Ovation over WaN Router

Secondary VPN
Ovation over WaN Router

Single
CT Site

EEEEEEEEEEEEEEEEEEE
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Plant-Level Architecture

A;‘:
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Consolidated Remote Operations Control Center (ROCC)
Midwest Regulated Utility

Dpu'uh:\r.l'EDS_Fe:du Coerator Workstaton Coermtor Workstation Operator Wiorkstation
W orkstaton

stem Server, neer,
Do misin/Process Historian

SeErver

Frimary VPH//Multinetwork Router

Sl:i:nndui VPN/Multi-Network Router

Additional Enhancements

F“rl'munll WEHS
MUki-natwiork Router

Secondary VPH/S
BAuki-Hebwork Rowtsr

Pri'11r.|rl|| VPN
M ulti-M etwork Routar

Szcondary VPH/
WA ulti-Metwork Router

Central process historian
Cyber Security System

Remote viewer appliance
Analytics software

F‘r'l"'nunll WPHS Primar'f' YPHS
Multi-Metaork Router MuHti-fetaork Router
: = S [

Secondary VPN Secondany YPH/
Multi-fietwork Router Mut-Metsark Router
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Steps to Automating Plant Operations
to Reduce Burden on ROCC Operators

OPERATION ANALYSIS

* Operational benchmarking
* Assess technology gaps

» Define improvement roadmap

16
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ADVANCED POWER
APPLICATIONS

Smooths troublesome processes

Improves control resilience

Enhances situational awareness

ovATION™ ARl
MODEL
PREDICTIVE

DISTURBANCE
MODELS

FINALSTEAM
TEMPERATURE

ﬁ|a= ATTEMPORATOR

N OUTLET
PRIMARY TEMPERATURE TO STEAM
STEAM FROM SUPERHEATER
SRUM TURBINE
& DESUPER- FINAL
CONTROL HEATER SUPERHEATER
LINEARIZATION [ /BT
k4 _/

FISHER™
SPRAY
CONTROL
/ VALVE
FEEDWATER |

SEQUENTIAL AUTOMATION

Creates a ‘virtual operator’

Improves operational efficiency

Multiple plant reliability

Maximizes human performance

I
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Sequencing for Improved
Starting Reliability from ROCC

=101

1* Graphics - SINGLE TRAIN CYCLING OVERVIEW - C:\Ovation\MMI\graphics\diagrams\4250.diag =181 x|
i File View Control Favorites Help

s X S P & ¢ % S P SINGLETRANCYCUING OVERVIEW = : (& ID 1: 25EQCCTSTUPSCTKB.UNITZ@! =

PLANT
OVERVIEW

2 £ F 3 2 2 R R S 2 B R B 3

4l Tesk Running Time: |00:00:00 ]

[[@ Signal Diagrom viewer - Drop:31 Taskc2 (820] HRSG C BLENDING SEQUENCE (C:/Ovation) itk on-lne UNIT2/05CB.svo) =8l
[«ole ¢ [QRIE S |E pmwm e O~ ’

[0 rccromee\ @ o)

STARTUP
CONDITION

[scR
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I What’s Different About Renewable ROCCs?

Consider how renewables are operated

— Monitored vs controlled

Number of generating assets

— Typically well over 1000 “units”

Dispatch of intermittent power

Individual small generators criticality is lower

— Operations and events happen slower

Skill sets for operators are different

Aggregation of data more valuable
— Much more data -> 25pts/MW vs 1000/MW

Diversity of generating assets...

19
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One Platform Uniting Renewable Portfolios,
Including Wind Fleets, for Effective, Efficient

T}ﬁ §§>

Wind Turbine Wind Farm Wind Fleet
1 OEM 2 OEMs 8 OEMs

Full Renewable Portfolio
12 OEMs

Remote Operation Centers
Renewable Fleet

Unified Asset Management and SCADA Software

Multi-Asset, Interoperable, OEM-Independent

* Fleet-wide view with unified KPI dashboards, reports, alarms, - Self-maintenance via tunable parameters and maintenance controls

diagnostics and trends _ _ . . o _ _
* High-resolution data via direct, native communication with wind controls

« Ideal for remote operation centers using the same operating screens o _ .
for all models of turbines, solar inverters, or energy storage systems * Connectivity to third-party systems (CMMS, M&D, historian)

 NERC GADS and industry-specific reports for the entire fleet
20



OVAT'ON GREEN SCADA Integration of Control and Data Across Your Fleet
aTEfE 2TEre @21ETe @«18%7d 218he

Site
Level Ovation Green SCADA Ovation Green SCADA OEM OEM
. Local Server with Client SCADA SCADA
Connection Local Data Collector
Options
| I %pti(;nal Ovation Green SCADA Ovation Green SCADA
—— Redundancy Local Data Collector Local Data Collector
A Do B 'n' C D E
2
ummmm==l Requires Enterprise Option: Standalone or
Connection Enterprise Connected
ON-PREMISES %% CLOUD
DEPLOYMENT DEPLOYMENT
-------------------- -
_____________________ , Ovation Green SCADA glvatl;o; Greerl:l SSADA
: Cloud Server Node 1 oud >erver Node 'n
. Optional
Ovation Green SCADA oo oo P
Enterprise Server Redundancy [ = i sceeeeeeececeseeeeeee e

Enterprise

ect 800 G

Connection
Options

—g— ®

Remote D D Q_ Remote
(]

=ije [ )

Operations o ° Operations °
Center w w w Center w w
Ovation Green SCADA Ovation Green SCADA
Operator Clients and Operator Clients and
Data Users Data Users

Emerson Confidential
Confidential - Not for Public Consumption or Distribution



Leveraging SCADA for Operations - Solar PV Fleet Overview Dashboard
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Leveraging SCADA for Operations - Solar PV Fleet (Multiple Sites) Comparison
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Leveraging SCADA for Operations
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Leveraging SCADA for Operations — Wind Turbine Operation
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Leveraging SCADA for Operations - Solar PV Inverter Dashboard
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Leveraging SCADA for Operations - BESS BMS Overview Dashboard
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Min Cell Voltage Timer N/A  Trigger Time N/A
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