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LIFECYCLE CARE

For the Life of
the Turbine

Remote Operating
Centers (ROCs)

Advanced Monitoring and
Predictive Solutions (AMPS)

O&M Services

Depot Services

Technical Services

Lease Engines



THE NEED TO DEVELOP TECHNOLOGY

Operating the World’s Largest Reliabilty
Aero Fleet and More 99%

Across 6 sites in 2025

HO Clarke Mark One Starts

384 MW 384 MW -
11,000

Topaz Brotman

480 MW 384 MW
MWh Generated
2.7M+

Braes Bayou Remy Jade

384 MW 384 MW




AMPS Tools

" AVEVA™ Solutions

AVEVA™ Pl System™

AVEVA™ Predictive Analytics
AVEVA™ Pl Vision™

AVEVA™ Pl DataLink™

CONNECT Data Services



PREDICTIVE REPORTING

LEVERAGE TOTAL
CARE VALUE

_ CUSTOMER /
\EXPERIENCE/

SERVICE FIELD
/ ENGINEERING ./ SERVICES




ADVANCED MONITORING AND PREDICTIVE SOLUTIONS (AMPS)
_Drive Profitability With Data Intelligence .

Predicts potential issues before Sends prescriptive advisories Helps you to plan outages
traditional alarms activate on immediate actions to take and maintain uptime




Advanced Monitoring

Alerts Before
Alarms

Automated
Notifications

70+ analytics

Encourage
Dialogue

Operational &
Trip Advisories

Feedback
process
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AMPS PROCESSES

Predictive Solutions

Engines

Modeling individually

Service
Engineering
Involvement

Engineering
Alert

Solution Plan + .
Delivery Execution

RGY
PROENE
et
— A Wamning &
L 12/03/2029:45 PM (UTC)
Case Number
Unit 01 Engine Model: LM6000
Unit:  Unit 01

5 Unit MW: 22,01 MW

Ns; 10174 pm Temperature: -
Observasion;

\ .
Tre AUPS Certar has ienifiad that the C-Sumg Temperature for TLO Scavenge hag surpassed the monitored setpoint of 310 °F,
Tra currert lemperatures are shown below. X ) . :
Tre: sandard cperating range is 290.320°F  and the alerm setooint is fixed at 320°F. This deviation could paint to various potential
5.8, induding low lark levdd, inauficient oif sump flow, malfunctioning s2nsar(s), obstructed scavenge pump inlet screens,
hahol ey termperals, sump ariol seel faitwe, or bearng fellure
Sheud boh sargzes he last, an automatic Seceleration 1o minimym load will be initiated,
Orfloe Recomeendagion:

: TS2EC100 of 78w by cently ary leaks or Obstnuctions
;;.:“5 FTLOGLO o 20ks are withjy the narma Tange )
g Lo "
ealLres of TLQy ;_u Ol tanks are vigin the specifieg normal cperating limjt
"'CQ'EUJ‘B& are vithin the ag T
fibure “thin the accep; i
1163 (OPey g e arla‘::l; ;'erf‘;\:m(:l;;eraung limits,
aling kimits )

4 Corflr 1 2
1 ;Axﬁ el o supay

e D3 preszreg anq
6l %o cil fife- dfferentiy Fres
i T n

dressing Tam,
Peratyrg SensorICabllng Issugg p
“ erform
: e 1255rg is wilf::['.[;c i g o
- - '.’9‘3571'0“"5’136? 3, d'eaw onspyace ,-e a%ntabqg NGe,
o l:nw,euwn:'sy OO P g1 a:s " quireg "ormal OPerating fange
21003 peye "P-4003. % Mequirgg |
i
o NE A,
g
L0-Syyp ¥ ;
IL T ) o y
Edtagg 302 % SUNDC v
oI, TEMp ATeg,
88, 301



PREDICTIVE ANALYTICS

CHALLENGES

* Wrong Expectations

* Solve all our problems

* Incomplete Staff

* Generalist vs Specialist

* Poor Execution

* Accountability for the alerts

Navigation Menu

Turbine Generator




CASE STUDIES

A NEW BUSIN
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PREDICTIVE SOLUTIONS

Detected Failures >30 Days
Early In Peaking Units

Key points in the compressor showed degradations
from normal operations.

* Pressures

* Temperatures

* VG systems

* Measured from June 20 to Nov. 15, 2022
— 1 minute frequency
— 135 variables for each of the 2 units

- Identified by Early
S 2L il Predictive Analytics Warning
BRAESUnit3  F compressor Yes 38 Days
Performance
BRAESUnita T compressor Yes 34 Days

Performance




CASE STUDY #1

V

Compressor Issue Detected 38 Days Early

Braes unit 3 compressor

56.5% 30.2% 21.9% 17.6% 6.0%

Fault Diagnostics %
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CASE STUDY #2

" Alert:

B SUMP SCAVENGE
TEMPERATURES
ROSE ABOVE
NORMAL.

| - Alarm Threshold
- 305°F

" 284°F Scavenge Temperature——

_: AMPS Set Point 20°F Rise In B Sump I




CASE STUDY #3A

Alert:

WIDE-BAND TRF
VIBRATION
INCREASING WITH T3
TEMPERATURE

R L

6/29/2024 712712024 B/24/2024




CASE STUDY #3A

Procedure No. MP-4004 Gas Turbine Exhaust Inspection 8
L ,Ku\ T

Gas Turbine Exhaust System Inspection Rev. 1.0

) S
lt: Preventive
e S u o e NOTE: Exhaust duct alignment should be checked after final full engine alignment is complete.
®
2 5 K 1. Measure and record dimension A and dimension B at eight equally spaced
M a I nte n a n c e Save s $4 locations around circumference of exhaust duct. Calculate X as follows:

XA = AMAX - AMIN

. 2. Refer to table 1 for the applicable limits. If dimensions exceed the table
BX PRECISION® .’.f:.:...“o........ maximum or minimum values, then adjust the exhaust diffuser. Refer to
- packager's manual.
PRSTORS s - | (i
v 24-10-16 94025

L Table 1. Exhaust System Limits

Minimum Value Maximum Value Maximum Xa

ol Dimension A I
it \ (Measured at Outer | 2.775 in. (70.49 mm) | N/A 0.25 in. (6.35 mm)
\firisans \V _ Piston Ring) w

——— ——e
Freqe2e%a

Dimension B 0.14 in. (3.56 mm)

0O = 2.803% M2

M 100y 041 /0,00 DIM A




CASE STUDY #3B

SIGNIFICANT SPIKE
IN VIBRATION

DURING STARTUP
AND SHUTDOWN




CASE STUDY #3B

Result: HPC and Midshaft Warning Saves $2.5M

Stage 5 HPC Blades

— wdl "

Crack in the inner section | /1 Crack in the outer section
of the threaded end of the - “’ il ofthe threaded end of the
midshaft '\ midshaft

\

Stage 8 HPC Blades
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POWER AND UTILITIES | UNITED STATES OF AMERICA PROENERGY

PROENERGY enables predictive decision
making in reactive peaking operations

Challenge

* Dispatch uncertainty and frequent starts drove a reactive operating model

* Engines with existing hours and incomplete pedigree increased reliability risk

* Alarm-based monitoring identified problems too late for preventive intervention
 Staffing focus and alert execution initially limited the impact of early analytics

Solution

* ProEnergy used AVEVA™ P| System™, AVEVA™ Predictive Analytics, AVEVA™ PI Vision™,
AVEVA™ P| DataLink™, and CONNECT data services to detect issues earlier and guide
proactive operational decisions.

Results

* Detected compressor degradation and emerging failures more than 30 days earlier
than traditional alarm-based approaches

* Avoided a major high-pressure compressor and midshaft failure valued at $2.5M

* Prevented additional damage events delivering $425K-$600K in cost avoidance
across multiple units

* Improved operational confidence by enabling earlier, better-informed maintenance
and business decisions.

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.
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