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EPRI's Governance and Adyvisory Structure

ADVISORY
COUNCIL

&5

Technology Management
Committee

Communications Council

) 1 EPRI

2023 Generation Portfolio

214: Boiler Life and Availability Improvement
215: Power Plant Piping

216: Gas Turbine Life Cycle Management
217: Gas Turbine Advanced Components and
Technologies

218: Heat Recovery Steam Generators

219: Steam Turbines and Auxiliary Systems
220: Generators and Auxiliary Systems

RENEWABLE FLEET

206: Wind Generation

207: Solar Generation

208: Hydropower Generation

S: Renewables Economics

S: Environmental Aspects of Wind
S: Environmental Aspects of Solar

B 22023 &% 7

AIR & ENVIRONMENTAL CONTROLS

232: SCR Performance Issues

233: Continuous Emissions Monitoring and
Measurements

234: Atmospheric Models and Ambient
Measurements

235: Air Quality Assessments and Multimedia
Characterization

236: Air Quality and Health

S: Methane Characterization

S: Combustion and Carbon Control Issues for
All Fuels

S: Emissions Controls for Coal and Other Fuels
S: Toxic Substances and Health: Air, Land, and
Water

WATER & LAND MANAGEMENT

238: Water Treatment Technologies

239: Aquatic Resource Protection

240: Water Quality and Effluent Guidelines
241: Coal Combustion Products Management
242: CCP Land and Groundwater Management

,%ﬁﬁ

E=Er=2l

ENABUNG TECHNOLOGIES

209: Cyber Security for Generation Assets
227: Process Controls and Automation

228: Monitoring and Advanced Data Analytics
229: Materials and Repair

AsSET MANAGEMENT & OPTIMIZATION

223: Heat Rate and Flexibility: Generation
Fleet Optimization

224: Integrated Asset Management

225: Plant Management Essentials

226: Boiler and Turbine Steam and Cycle
Chemistry

5: Plant Decommissioning and Site
Redevelopment

ADVANCED GENERATION

221: Bulk Energy Storage
222: Advanced Generation and Carbon
Capture and Storage

Low-Carbon Resources initiative
Net-Zero Industrial Clusters

A‘F'T BT 3 %
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Single Crystal Design Decision

» To use direct compressor discharge air or off board cool?
+ MHPS M501F/G/J DS MGA1400
-+ GE7F.03 DS GTD-111
- GE 7F.04, ,05, FB, HA SX Rene N4, N5, N500
+ Siemens VX4.3A SX PW1483
» Siemens H, HL DS CM247
» Alstom GT24/26 SX CMSX-4
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+ Single Crystal Rene N500
« Complexinternal cooling geometry
+ Original design interval 32K

Genlvs. Gen2

+ Gen2 improved internal coating

—d + Current maximum interval

achieved 25K )
+ Change in heat treatment for Gen2
* Curren_tly single use (no + Fully automated post TBC cooling
refurbishment) hole profiling

EPRI | i st

B 5GE = & THA % - &® E4p M 730
BEREEBERRT > L3 g E o iR R
AR ABERT TERETER > AR EPRIA S EF Y lowK %
K2 F 225 M * %o i) arlowK % & if‘u{ﬁ;‘% @ ¥ % (thermal
conductivity) 4 & > AP ¥ * 2 5 £ % K (TBO# G 5 <~ % Kk &t
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I Tensile Bond Strength Testing in Conformance
with ASTM C633

Tensile Bond
Strength Button

Bl 6 %k %&% &7 % ASTM C633



I Room Temperature Erosion Testing in
Conformance with ASTM G76

NASA High Temperature Erosion
Rig Data Shows YbGd-YSZ
(cubic)

@ 60% of 7YSZ erosion rate

t’ YbGd-YSZ (tetragonal)
comparable to 7YSZ erosion rate

30 - -
) 1190° C B Advanced coatings E

C 50 um ALO, B Baseline ] 3 '::- . _
- [Fion] | =232 >
Baseline | 50 micron Alumina at

: * 20 degree impingement angle

ZVGAYRY

W7 Finitaq % ASTM G76

Thermal Conductivity Measurement Technique

+ Thermal diffusivity of the as sprayed and 1400°C / 100hr sintered

coupons was determined by the laser flash method in accordance with
ASTM E1461

+ Specific heat was measured using a Differential Scanning Calorimeter
with sapphire as the reference material per ASTM E1269

« Density was determined gravimetrically.

k=o.p.C
Where p p
k — thermal conductivity
o - thermal diffusivity
p - density
C,, - specific heat

B8 # B E 4kt 7 %k ASTMEL461 2 E1269



I CTS Furnace Cycle Test for Assessing TBC
Performance

60 FCT Buttons
Tested in Per Run

CTS Furnace Cycle
Test

Bl O #AHRT &

PCRT 2 #i(Process Compensated Resonance Testing) » ~ fi @ #2.4¢
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Rl 3 At S Y 2 PCRT $lri & SR s E 5 ek
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* PCRT & # g ficdp s £ R RRIT 1y - T2 B A -
- Low applicability/capability

I— Fair applicability/capability
[ - High applicability/capability

Defect Types
Material Property

Process Variation
Structural Defect
Crack Indications
Porosity/Voids

Defect Location
External

Internal

Locating Defect

Economics

Bl 10 & 22pUfde iRl 4

PCRT % # RS 4rBl 11 2 12> 2 &4 1 Bied 44 B2 2 Bik
iRt RS BRFOUSLEEREFRETREFT I HIE
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* Measure a part before and after an event
Service Cycle
Repair
» Critical Processing Operation
HT
+ Coating
Hardening
HIP New
Rejuvenation
* Evaluate the change Service

« Compare to expectations
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HA GT Installed Base

Updated 28 Apr 2023

Europe
& 11 units
Ml Backlog n 1
M Shipped 9HAO01-15/16 9HAO1-18 9HAO1-21 SHAO0Z-19
W coo
NAM 5
45 units u 13 MENA
12 units China 1
3

JUNils g14p01-18  GHA02-19

THAD1-15  7HA02-16 THADZ-18 7HA03-21/22 n
9HAO01-16 9HAO1-18

Asia
E 57 units
L1
3

THAO01-17 7HAOQ2-16 THAODZ-18 9SHADI1-15
o
; 1
13 units
== : :
THA01-17 THAD2-16 7THADZ-18 9HAOQ1-16 9HAO01-18/21 9HA.0Z-17 SHAD2-19  7HAO03-21/22

Growing fleet... 147 units ordered, 79 units COD... 22 tech selects

B 1I8HA & f F#s T30 2+ 8@ 2 1 &% ik

-15 -



=X

\\ﬁr

3% GE 2 @ 5 #& ix THA.02 FL-18 #p $t*> FL-16 0z &

H¢ FL-18 & 7 2§ B & ~ 3x 2.8 # % & (TBC,Thermal Barreir
Coating) % 4c 554 4r ~ P2 5 iR EC % 4 de T A 4o il hr 3 4 3 phih
FEE T o BRME A 1 IR A I ATdhe PR A &k 4u(Axial Fuel Staged) 0 ¥
L4 dlhs LG B0 NOx 2 & ~ B g W E R L frg 2 { a7 -

H 4o ¥ on E(turbulators) 4 B A @ L BAG R N F FRE L 5
%
cE R lowK B A e L Bl fr s 5 4B EFR G RARAKS

B4 b dr s B F R E B E P K Tk (shround) iz £ 4 4r 2 B I

(clearances) °

-16 -



3.1 GE 2 P+ af § Fhidm= 3 ¢Y w2 {1k

A R ER GE &P eE - 25 2

(Greenville, South Carolina) & w4 ¢ w2

<% F TRET § F#idE S Spacer Zero &

i1 1% EA

Heidrs L ¥ g

E_,;F ,ﬁﬁ%ﬁ&ﬁiﬁl)& N ﬁ%%);}.)%;g ll-’?ﬁé}i ~ i@?\ll—é\i‘ "Ny o

FoERmBES L1 R EFATEF R

Witp B E R

AN e Sl e g L B g )ikl L B

B~ it gl GE 2 @ mig e

\

!
F
4

i
ks

gt
A
<
=

. 22 Spacer fie & chw il > ¥

4
e
b

P R SR B

REHA S P A AR B B AT > H AR 5 Ry

BTG gt S g

B R ATE RS FRE LR R Y EIRTRGF AL > 1 %



I e+ IR s X FL Koy REE S @4 HA % 5| Spacer Zero #7
et ER AR P THAL 03 7 REEHZ U E I AR FE KPRENS

#OLRCTHA. 03 2 EEB (B 19) 5 i 2 R o g0 HA Beiheg

FRmI B R KB FRORFIFERBIE 0 1R

B 7HA.03 L

PROUDLY BUILT IN
GREENVILLE, SC (G

Bl 19 & a7 & RplEane @ TR THA 03 2§ R i

GE @iz pRix? w1 & SlF e d E2 #FED B AL

S ERAT R R AR AE YRR T Al
NN S SN
g it i B B ATH S R g e s AT S B R

@ % e Unibody % A > S piE4e? o I THA. 02 2 THA. 03 ¥t se
-18 -



Ehos e EH e o THAL 02 ® * & DLN-2.6 W% F » %
o B R RE RN R 0 THAL 03 % * hE_DLN-2. 6e % E - &
* Micromixer *f # - 3%vg W04 ~ 2 g ¥ 3D 7 Er i AT
HEZFEF BALauR & 4pfot i * % B Micromixer #f ¥ 1) ¢

@A RE T NS L L il g

s
P
X
&
rB
_+-
3
=
Y
3:‘3
)
rﬁ
‘;T_

GE“} J%’%,bﬁ);l.)%;gi’ "%Ei—"‘_%‘
BB N R IF AL R N o AT SRR 2 B - B B0 R gt PR

b B RRANPE T LS PR AR T AR R G R R R

N

PR B el AR A RE Y PR ke

\_}V

a

SMe
i

RIRT ~ @GR ~ A Frit el 2 2 F Ffhip et 3D 5er o LiE g
Br o pIRFE S £ AR A E AL F B R a1 2 ONC s
FERE KGR VAo PR A A TR £ 3D et

BT b F R g B R

-19 -



3.2+ %% TRAT # I8 T Spacer Zero & A ¥ie L&

< HFTRGTET > 111 #2f7@EF isipe g pr > gFRHE P4 - 30
W F B Spacer Zero § L ¥ w2 B 112 EFRY -
R H Spacer Zero %3 iEw H 4 > 3 %éﬁ 24 G AR 2 o

FRESETEEEY (E 27 2 Fe + BREMVRIRERE §F
Wi v w2 gl 1 8 7 Spacer Zero en{ # ;¥ - N iE S
¥ee 7 & B384 2 Spacer Zero Bty T Rk Fw RILARE §F B
g SiEFEAT L AR R ERLCRFTRIT §EHE
=+ Spacer Zero &% i ¥re L% > B8 < B 5 #8# 3+ Spacer Zero £t
Ure A E R APTRATE TN LRI 8L HR

A LFEERAREE DF Fmpa S (CTTOH TR E > i@

F B R i S T B AS(SEND #5 e ac & 400F k¥ K

V¥
4

(EDS)ig izt > » 47 L3E7 p 5 ~ % GT#T % #% Spacer Zero
BLETG R BUMGK B8 AL G LR b GE o P 3% i Spacer
Zero A BRiPFESE S AT R4 A% %% ~ Spacer Zero #4L H fdE 2

vy

PR EAS T

o

¥ o

-20 -



33F AT RREREDLEY ©

A =

\\\?’;r

PERGE oo v i g o VLR
(Atlanta, Georgia) en% ¥ 22 Z %r# < (Monitoring & Diagnostics

Center) » £ ¢ i &2 fepebe Bt 244§ § fiiif Th ik 24

F EPRA O TREIELY M2 AR EENCE EDY

'— Baden, Switzerland

Internet City, Dubai
1

Belfort, France " Bangalore, India
Damma&

20 £ & hGEER Y <

GE 2P EZ? R TRAFELIRIFLNFT AR gL 5 5
Asset Performance Management(APM) > Ap#3 5 B PRix K 2§
St A4 AP R S BRI R A ST BEE Y

FELILFI DT R PBEANE TG R HFDEL S R o
-21-



LY SR AT SEHER G TR M T

2| pER 0 B H F R ER
M&D Infrastructure

' et mit - X ¢ . - il
. - * semmm I
L\ ER I
Service orientated architecture - M&D Infrastructure/analytics I

- e p—
=
G—
f— g —
VAU warehguse Analves antsal iMonan
MAD portal/visualzation /
L

M2l Ep2 Hi

W

GE 2 P& 412 F Fid ~ 27 FHit  FR P EERFEGE

Bl APM A SREEE A & R 2 4RkE R4 SRR EAHMER T

BB TN EIRE A KT N E A ik T PB4 T RS ok
FEAVRRE  SMEF TS AL Lo

AR SCEELY wF RETLHFRIM IS F 6
;‘%

B R R A B0 4 Sk PR B e 0 O £ S B

-22.



GERERESR L Wk EFIFRAES & SRN PR
LREES S TR S NS R 1T ST s ¢
V- RWZERFRE CREHRS BT ILEEL Y T
RUEHRERURS Wi ok B R M2 RS LT AR
BRI ERTARGH AR E S FRBGERLL T EI RS LS

AR AE R o

-23-



o~ S FRER
A= D REY ;txg_{yl. ﬁ%’}}‘fﬁw.‘a‘.ﬁﬁ —»/\,\Ijuﬁﬂ;zrni F" \.jéf'

NG REEE SR  EHEAELRD L RE Y

<k

f

BRI TER FRAGHE  BHER LR L 6 R

=N
(%

A SEF LR RAEBRE S E R R TR F R e > e j2H

ES AP ERHABREIRY T a o T EE T X B

She
=X
et
ﬁ
)
3
Eg_
(7
&5
i
W
g
!
ETIRS
Ex
A
3
[
p
|
el
)
~=y
™
fmt.
a3
-,
A
W
]

GE27 a2 Rt i RmBlUadd 2272 k1 >4 1430
HA sohig 2§ o8 A=Y 208 FRHIB1 R 0 355
%ﬁﬁ”/ 7 F’a'ﬁp‘ét‘f zEI it/?];é‘:é_i;bbt’\'ﬂ %,‘ 93‘;15;%'\{?1&]!};’} "‘?'ﬂfﬁ‘ﬁgl

HFipl A EE A

[
"
‘3\&‘-\'
A
3%
I
’;?a

2R R EERL £
@bt 3D FIE T S E R AP B TR A KR & G
3D s s K EAMM KL BERALE T WG AE 0 A F

=24 -



FERIPAFZFEFRT S A EAM A AT PP A GE
2PHMPA SRR RA TSR TASREE A5 BEY AR
P AREY O ED AAHB T REFAL B aEt HIFE b
RN ST 15 IS SR SUE Ik TS Sh & 5 A0 LE

NIPFS - PFRREAM Rl 2R ET RELAR 2 FELREL

\\\?{r

F o LA gt 2 o

CEIER
[1] EPRI P217 MIFf4% & Sx4p bE 30 37 o

by

[2] 34728 > = ¥4 2 F3 UPGRADE 2 FMKS % & ® % @9 ¥
(3] GE = & 35 & %3+ 4p B f§ 3% -
(4] SEFTHHE 0 F Rt e i e §

-25.-



