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AT EN R — % (Sung-11 Turbine) AH] ~ SEEEAER (GE) AFIHEALF
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Az (EIEER ) e SRRt (Ba TR ) SR > Hot Gas
Path Parts, ‘HGPP*) FETAE 1 ELAGREHIFTAThESUERY (REN 95 5) 5
IEEBHERE T > B EEMAZ K A TR ER

Frit (ORI RS RE LA B > BRI - BTG
FERR T > SREFERRCR ZIEE - R N R EHHETT © e — R - BTHOBAER
THACFATA R Z i T ~ ¥R > AT 2K - mIRE BRI - S MRy Z 4 A
M > R IR R A RS - IR e E 2 B85 - 1
MR A B RAEIE Z BATT -

HEE e T RLSR AN R EAE ~ 2SS FERIIRR - SRR

SRR ~ S B EAVRAA MR - (R B S AR G DASH m) RO Bt il 8 1L
see BRI HAREE - FTRERE A SIS -

pi
(i

BTSRRI ERZIFE - @IE—min] % - AN EEANREA - i EF R4
b R BT AR R R T 2 (S EEE A AV  BETRE T ESET R I
= AR A BIZH P& BV F B - 8 Je DA 3% SR EER RO
Tl AV BRI SR st EMSEENR LA SR - Rk
FEEMBEERE T - REES - BRI S fEp e -

RN EHEERERG b B EIUR - BERFEEILERZRRE - FORANET
AUREHE © [FIRFE R (g - SIS E TR E - FEERE RIS, - R T
ARNFEIERERIFERT > RHER ARG TIPSR Z 51 2B SIS NIt setsime S s
B EIRERBISMITE ~ 5 SRR K s iy - BRI TA L RS RO
AR B ~ B A R E - RS T2 RK -

BERARIRHEIIE - % T AR MR B BT 1 A PR LT S s
SR  HRFAVA ISER PR ITE ) R R - FTRR IS AR i (Sung-Il
Turbine) A\ ~ SEEEFHEE R (General Electric Company, ‘GE’ > fff " &5 ;) AF]
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P SCGEES S fRPETT 2015 AR ESERE T Er e RO ARSI EHTE (Alstom)
SEEEEIENPT I IR ETE B - O ARG ZERI 28R (Ansaldo Energia)
NEIHE NHFAE]) o 177 5l R B 4H - 8E Je AR RS ~ SR imiass T3
IR R REER TR EE R AR - S FOT G & A HEBUEA Rl -
FEEARTIE T IEHEE R B R AR E R R AT ERAEA A R AR -
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105.10.11. ~ 10.12. . T
At ST PN ]
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= - FEg§4& Sung-Il Turbine A EFE

Sung-1l Turbine (132584 © pl—Iiim ) /A 5] > 0 2012 52 7 H AL AL Fe
£ WTHY—% non-OEM T ERumimtkaH (S Bl e » BT A —H—+
A ° JERE/AE] Sung-1l Machinery ( 152584 ¢ pl—H8 ) /5] 0 14 1978 4E kT » 1997
FERRIGHE A RO IR (2R © 0L 1999 5 - E S AE R R R SR im A EE B HY
e o TR SRR ALE -

Sung-Il Turbine EFZEFENEA * RisEmtEELAH (T3S R AEBREAE - USSR
I EE R RIS - R EHE S > By (e T 4= (At &bt 2002
FHEREE I/ (Korea Electricity Power Company, ‘KEPCO”) #1778 78 FH{EECR
Rf - SEEESPIRTIR T Ry /SR F BT A EIRE P LEDK T3 A E] S KR T J138 8
23E] (KHNP) Frds s RIEL SR s A SR e ) - S HEIHY GS Power AH] » 1E78
HNEFSTTH > MRS TR - e BB THEEIRFS - IREERVE  HETEERER -

Z N E A W ERgE - SRR - B 1 RRRESNERRR -

1 Sung-1l /4] NokSan Factory ( _F[E ) K Hwaleon Factory ( N[&E])




TE SRR EE | S ENERH AR i I > Sung-1l Turbine /A S1BR T8 A RYE T
BN REE S RENLER N RER (TR R ER A 28
H SR R RS - RS B Rl (K

A SR - A PR R S s H A $RE &< (Nickel based alloy)
ME R i LIRS REHE— SR8 R - fEREHEREIRE (Turbine
Inlet Temperature, ‘TIT") %] 1,300°C DL FAIHEAH » B sat Bh 22 iE DUSAIRHES -
DIBFI-BE 5 daZ0EEtE - LTI AL FEIR L B SR Y RAEE R - BUERSI T
DNEAE BB -

B SRS SRR R T R BN RS R P 2 RS s S AR -

3.1 FIRBIEHGERIRE (Precision Casting Process) &G/

TSR ECT - (L foaE - MRIEY—FIREE S MIFTREE S
LRI E (Lost Wax Casting Method) A+ - E(EBLA

1. B Z @t B 28 AR -

2. RSTFgE © 1/2” (FEI5F > inch) AAJ2 £ 0.003” - 174 + 0.005” >
¥ in 178 £ 0.003” - 10” DL EA £ 0.005” -

3. FMEEE (roughness) Lb—f&iE-4F : 32~125 RMS ( Root Mean Square ) -
4. R EUET AR e — 2 2 B -
5. n[§2ih 2 g/ NEEJE ¢ 0.015 B o

6. =it Z I NEE R R RS R

~
cdHl&

1% Z OB Ry iR - DI L&D -
8. A RELE -
9. (REATHE -

10. G5 MEZERIK -
NHEIE 2 HHEAEREE -
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R " PR E M sk
3D A i) @"q* = 11,4 = .? =
Em | | L B
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2 BREEUANERIELERE o 5 HEB MR L WESEEIIER) E -

RS st e S TP B - (1) BAAB S LRI (2) RRRH &k
iR - Q) IR (Ff) > BRI - (4) BT ARBISRAEE - (5) &l
et o M VIBRfE R KoK F 2 a1 - 155158 ° L HELT

(—) WUEBIERSES - BRMVAES > BIF N 2&5 -
UGG ~ FIENE - BEAE - (ZHEHE - O=AE - EORE - A ME -
HAnEARES - 5

TR W% (polystyrene, ‘PS’) ~ #8782 §% (expanded polystyrene, ‘EPS’ » {57
CREEHE) - JRZE (urea » —FEAMEEY) (EEX CHIN20) - fiH5 (resin) %5 -

MR H &7 - REA -

TUbe — R - R — 2R © AU P00 TR — /KO MR - B — iR




NI E ARV RIE SR - IREE S AR - SRS P
BRI YRR 2 — o SR ARt 2NETF BEG IR R B s BB b A e DU E AR
T (MR RRE » B TR AR SIS HEY TR - AR RS TR R 8 FH B U S IR
o1 PEERHIRG TR R T RS > IEEER - [NERA ¢

W {5 (Mold flow / filling)

* Fluid Flow :Bernoulli’s theorem
WZ + WPV + wv?/2g + WF = C

+ Fluidity
« Type of gating system
- Effect Inclusion& Gas Hole

W ¢ (Solidification)
+ Heat Transfer
- Solidification Rate
« Solidification Time
« Solidification /Order
« Casting Modulus

& 3 fy5EiE ﬁﬁ%ﬁ?&%ﬁﬂ%%ﬂﬁl%ﬁ °

SR - A
'ﬁ‘l‘l =
(RISER) | PR
%D-ﬂ‘
(POUR CUP)
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—_— IREY(WAX
gg;% . " PATTERN)
RO
= e
flEL]
(SPRUE) (L)
WoEssst - fEH ZiHERE SRR TEF
FEER » LURR ZE R Er BT -
3 RN ATE - oI BRI RRsES T IER ) i -




(=) PR R B ERRES - PEAicsy - HESER Y KO TERIEEA -
B E4E7] (Binder) @ 43R KM ROE G %51

W R S LS BRIEE  AEEE - AL - BURES R
2 -

LN
P E M -
W SR -
W 5R{E] -
EFZSIEAVIRVUIE - EHYARIIY ¢ AGEEHEES  (HZARBGE R KA -
PR e - BB oh (A RFBRERAAIT > A0 4 o

aﬁ W #t q’;iﬁh%‘r %g

B B Bk nE
A mBLE
E P LR E

7k &ﬁf(ﬁﬁsjﬁig

4 FiEanEE - 5B A& WESSENTRIIER ) ik -

VA5 A MOR (Module of Rupture, H7Ef&EE) -~ MOE (Module of Elasticity,




SEIEREED)  ~ FI (Fracture Index, BERHEE) FHMMBETEIREUE - BT BLEHS & 1M
PEIARE ~ REEEH PRSI e TR BGEET] MR RS IRIFA S — 20 -
5 R IERAVEEH -

R S 2L A MIBLAIE A £

“w

12 E&HERE 8 A B
236 — R 2~3%K
3.5i0,4 % 5 — %
4.PH B REE—-R
5.8 & % i — %
6.H=F #H—R
/- FirE FREHE-—-R
mRBEHRR —K
8. 7% B Al B —R
9.8 K BR—%
10RBEFEE 5HE—%

5 FaiElE AR E R 2 #E 0 IR R AR 2 FOK -

(=) JABR - il Ae[E S TAEIEEE - UM B IUEE Y - BB EEE

W EBE  RFJAE (air melting) EVEZZIAR (vacuum melting) -

W EfE C HERREEA (direct)  EfgsEtE L (ladle)  EHEDL (rollover) 5 fEf
EEg=ik (CLAprocess) ; E.Z5j#g=E (vacuum) 5 BRZE§=1E% (counter
pressure) ; EE(EEAEL (centrifugal) 5 AEfRFESRISIE (extended launder
process) ; JECEIAfFFES A (bottom pouring)

W ORERE B R

B e R =fEfRaHERk T A Ry SEATIEEERYEUSE (chill zone) - FHTWERE

HIFEARIE (columnar zone) ~ LUK AL 4R 1S ~ #0iE 7 RIAY O (equiaxed zone)
NEEW T EE 6 Fis e
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3.2 Sung-II Turbine A EIFE RS RUAZRE /1

Sung-1l Turbine A S RLFATETT 2010 4 - BAIHEE FOBERTRBIFEE H 2 imid
it 5 A AN UERC B HH B 4lHY Siemens-Westinghouse (PHFT1--PH/=) W5S01F
BUSE ZAREFEE R 5 F < IR RST ~ WIS AIUER RS — BB @R
HEZ AT B2 R M A TN » & Alstom 1INM BIFZELE « Faiivaae: - &
el TLERSERITIR N Tt 2 R P > Bz B SeMmEik
—{E5eHE E A - BREE RO - #E AR L -

Horim SRR - BN EZE g% s (vacuum precision casting) - i KEE 77 Fy
11 {EEIFR B - P ZEtDo0a( ceramic core, FaLa )BIE~ SRR (wax injection) ~&HA (wax
tree assembly) ~ FZEEEERE (mould making, f2&754% fluid dipping K fkkD stucco) -
FrfE (dewaxing) ~ #RIEZNVEIE (heat treatment) ~ E.Z5)##= (vacuum casting) -~ 7%
(shell removing) ~ D) (cutting) ~ )ZJEFRIE (leaching, H HY S DL S LSRR
PR ) ~ 1R P - & 8~IE 17 R H A EBRERs -

Sung-l Turbine (English ver)

8(1) HOLSERGIREE - 8(2) WhIVFFET -

B e g e B9() Wb > By
BUSHER o 9(2) HIETERGIRRE - A

AL, -

11




10(1) HEUFAHAS > — I 2 (i
it RBSERE P RRELE -

10(2) MEEAA G
73 (runner)

» IR (ESEREATE

 BEE T A DAY

& 11(1) IEEEMED LU AR o

11(2)

e AR > BAFRL -

. &l 12 K%Hebuﬁﬁ%?ﬁﬁ °

& 13 [

BRI R e -
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~ Chill plate

14(1) HzZE#

14(2) HgrE

HE1R ~ KBRS

FEot o M ARRBARE
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16 PlErs TREk 17 %8 (leaching) suffi - HLEE(E
KE WS GERECNESEREDS - | PR (Rl FLLEEE R AEL -

HrP S R > BIERD O 2 aaTEASE © f2 11 HAYE 8(2) rI4vig A
b O BE BRI SCHEE - ERtE E e R NEZE ORVIIR (2518 18) © H 3RS R A
FEHE TS - BPEERE - EtEREmE LR BEEES L THER -

BEWESKHSHREALY
PO RIS T AL AR c A2 A

Air Cooled Passage: Soluble Wax Cores, Quartz Cores, Ceramic Cores

Cooling system efficiency

0,7

0,6 -

0.5 -

04
0.3 1

= TIT 1200-1250 °C
014 / _—
TIT 1100-1150 °C
T T — Years
1965 197
e,

0 1975 1980 1985
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18 IHmZE IR SRS o ST B ML (FESEE U IER) 9 -
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PR LHVEIRR - TR s 15 55— B0 EEBRE - [ 19 Ry HURERHYRALE -
PREREE RS ~ e R M ARSI R I IR e B - HREER VAT LIS ~ Hislt
NEUH AR > BERIE RS AT - EGETHIER - REFAUEEFE -
THHEM - WEERES > SHARABRE  BEERFELS

s RWAE AR
CERAMIC CORE MANUFACTURE FLOW CHART
Refractonyy A% |7 |#A %4 | Injection/Pour 5] ﬂ

%6 &

Binder/
Carrier 7 o B

— BAENH

#¢ & Firing/Sintering

Ty

%R IER MR
; Finishing/
ramm— == : Inspection

TRLEEE

M

I

19 FEDOEYERE - 5IH B MZEAME L REsSEnTRaER ) bk -

3.3 EfE& Sung-Il Turbine A FIES

AR - mifEE 2211 NokSan Factory K Hwaleon Factory ®i{fE T - /=
MERERAFE SR 2 T - HEAMA S EEREA - 2B - B4 RS - 525
it HL B4 - AHEEAER TIF - A AN/ NYERE © BT - HARREEE TR
B JAEEEE JIEEE - Sung-Il Turbine AH] - FEBIREURIVIRF ¥ BFREMZHY
R » DR HRERAE ST 4RV RSO > HORARERE - MHSEATES] -

HISIER - 40lE 20~23 Fir -
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Welcome to the TPC members

2016.10.7 © St e . -
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0~ EH GE ASWHE

SEElEAER AT G w7 0 BRI R E Rl R B HIEs R A E]
KEFEFREEET 5 e~ Eim T3 - fieE Rz - BREERs - SERE R
F—HZEEZ - AR T30 5 5 T A (FHyt 2015 &k ) - IR E R H K
(Fortune 500) #at » H: 2014 G280 Ry 1,462 (3570 » 23EEISE 9 K ~ TS5 27 K
12 > EEE T2 9455 (Dow Jones Industry Average) 1A 1896 - &l46 LAAK E—
HAi{5%1H ({1900 FERi{&AHT 10 Y #fs R8s ) #yA = -

I NHYET RSN ) (GE Power) /4] - SEEELALAILY Schenectady » & GE £ KHY
T EHEHE RSN - LHEEITHAYESE - FUoT 2014 R TR
3 & 8T A fEEBkHH 125 (ERIR Ry PRl & s F a8y 270 (§350T -
tEtn R R E - SRR AN KR B R ilo - BEfE R = & s L iE 5 T HIHRER, - A2
REJR L7 - e S T AR - GIESIRURIGEE » JERAE AR - ZAETA
B~ R - RINAMNIRZEE

GE BRTHAHMRMET TRHSGREE - R (EEEAVHE - BRENE > MBERS
Hy2B > AHE R - Gl - 2R RKETRMHRISE5E - BB EEAR & GE
Power & Water /3] 5 i1 2015 F-EBpTh B ARG P B sTiE (Alstom) SEEIHETT A
%~ RUSHASR BB R OB IR SRR - SRR SRR BIE S AR R 0 GE gl
TRERAE %I N 24278 > DUk T GE Power - BfEZR/KEFAHRESES B HAE I »
{EREH > SEBFRE TR ERMESESIEE - Friaiepayi &t x - GE Power
e GE BN FERIISEIVERZL -

4.1 =B GE A FEREmt%IE OEM BB E

HM2 P EREE > E2E T IRERIR (non OEM services) | a4 A ]
fet < Rt BHSREAEE - VIR 2R TR EEE  fK I8 EEEA 15 e £ AR
sT IRV EE Sl - IRETA &5 DU BRI mERS - 40~ HIE 24 For
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Our oOEM offering...

Optimizing the performance
of your power plant

Hgat Air Quality

Recovery .
o Bl Generators II! Steam d Boilers “ Control

Generators

Systems

G Reconditioning & Plant Support & Overhauls & Performance Flexibility Service
Repairs Consultancy Field service Projects Solutions Agreements

+ Replacement : * Innovative * Monitoring & : * Inspection, repair : * Integrated * Reliable fast : Customized
parts with GE . reconditioning : diagnostic & overhaul - approach to : start-up - contract models
guulranteegs\ : technloltogle sfor «  services + senvices : opgmwzeu set x| Improved plant - E‘o |._||t (e\.verxffj ;
quality : C?mp _Ei el mr;ge » + Total plant = » Outage planning » pet ortr_n?nce » performance : J_aikrwce Plee an
+» Upgraded & . ofcaplaiparts L gocacsment = support . potenta - . [Mskpronie
= improving asset - - = = Fastresponseto =
customized . . . . = » Improvements . = « From parts
componentsto - performance * + Component = « Commissioning & * for enhanced + changing ' supplvand
mp - ) ) = lifetime = troubleshooting * - = operating 1 supply
suit your needs | » Onsite &offsite | H 1 efficiency, H - 1 repairs
. : ' gssessments . ) . . P requirements .
. Parts . repairs N o * On-site testing, nvgﬂqbnlty. - ugreemen_ts to
standardization = Life cycle repairs ) i:rg?;?nmer B Egnﬁgwgand . ‘r?lltnbmty ' o f;ﬁ_:gwﬁ : fu“,mtjemtmn &
andpoolingtc  : withoptimized & g H gnostes ;  leume. H ; Mmaintenance

+environmental . ieenonce

reduce costs . turn times .+ Asset
. solutions for

+  management ; performance &
- operational

support services : flexibility

' + and planning
® 2016, General Electric Company. 4
. TPC 6OEM Overview| 13 October 2016 Proprietary and Confidential information. All

rights reserved.

- optimized costs

& 24 GE Power ¥3E[FMi.2 KI18ERE - Frieft 2 i H - JEE 2 -

GE Power ZFEEHIRM - (EAFIETE(IE GE HRaHEE R - A EEREE " Ak
B ENEE T - EFEEERZEE (interval extension) ~ E(LH) (NOX) HERIEE |
FHE GEBEEES - RIREEERE L PR T R# (OEM) HYTHETTZESN
55— (8IS - FrB#ELY > MRS IS (advanced gas path, *AGP’) JTsEid i -
A4l (cooling) EsEES (sealing) FUEX R ~ B(EAVAEZLESZ (thermal barrier coating,
‘TBC’) ~ LUK AEE AT F#214: (combustion operability) AY5&L -

£ GE N BfeftavEfit » $1¥f GE 7TF 251 - fRCE AR ffa&liis -
2 2% » B1H 7 MHPS (Mitsubishi Hitachi Power System Ltd., =Z£H 78 1 2% A
5] » {4 =25 T Mitsubishi Heavy Industries, ‘MHI’ EiH T7#/EFT Hitachi, Ltd.
2014 - 2 H&&EKAL) HY MS01F &Y » —fiffid fy F 4k (F class) » fEEGETH(C ~ WABE
I~ B - SFEEEEHRI . BT - MHPS %2 H M501F AU E %S —55
TARE - AR o (EEEE L FRERRBEIREE S o HEET{E 16,000 EOH

(equivalent operating hours, ZECEERETE » SORMALHAVEREIZCE - fo e oIS A
19




B FEABEREEFEET RS ) E5 LEEA (base load unit) {5 1K%Y 22 &
A > BAHSEEE R e d A - 17 GE Power f£ 7F ZFIHYERRIZEN: - KR
AGP HHEEHRMT » AT LUZS] 32,000 /NEf GEEEZERAIETIETR - JeEFusd
FAEH]) > SR (EEVRTEL | 2RI A MR AEIH G | iR aiE 25
~26 AR -
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GE Power ¥ HESMESNRE(EL - B8R AT ARIRERLSA - RieTHme (&
L e L EVEAR R ) o H i i R IR AR EEMURE 1 (HENNERRR S ~ TRy -
AIREAEARAREEE N B L P R B R 28 Bt SR m b s H S IR - 3 B TER
BOREALER (RIS - JERF S5 GE Power ~ fERGPEFT T (Siemens) ~ Hpg—=2H1rL
(MHPS) F=MERILAEE - BSEINER - FHNMERNEREERAVEE - GE
Power REFILLRRSEIN TAVHEL - tWRHKF RBAVEIIRE S ~ B EUHAITEREE
FTiSEsinyE )y -

4.2 BHER GE A BB KAVEEATHTEm % £

FEAEEEERRFIE L > GE Power HYRME - thBURFHTAE - SH2HIE 27 -
[ o DA iR . (hours) > dedil Ry BB REL (starts)  JEREAN > =RBRR R IE
EHAVELR > B =R FE A AT © REREVNEAR > STl R RLaE ok ~ JRaiibsad] -
TR VIR ORI B - (SR R MRy ~ (EA AN - A B3
b \BEREEFEAE > HEERAEGHEEE(L  BE - Bl EREERR
W TS BE B RS S TG A E R 5 b s T -

Fatigue Limits Life 44— Different
Mechanisms
A Failure Region Limit Life
Design Life
Starts ,.
Oxidation
/—’ _______ | Creep
GE Inspection /}//‘ | I goxzznron
Recommendation < | S — :
/ / S unk Limit Life

Competition ey -

Inspection Design Life

Recommendation — GE Inspection

{Equivalent Hours per Start} Recommendation

Hours ———p

27 GE Power BLEGEESHH T - g T ARSI, S0 EAYRE -
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GE Power iybftes N 838 - BIFBRAEAERYEER] (mechanism) > AEARE
fERZ 7y Fia | e R (R MR (inspection recommendation) - fE%ffERVRE TS5 dn
R PRETT (SRETIRER) - WE /K P RIE R - (12 R
MH— O RBIT TR B (B /KEEREEEES ) A5 IR R
FE - WERSARIERAT - AR - TR S R AT AR AT > Al
A —RH FIFi1E -

M5 —H8EZ » EOH - i — AR RNE) - 12 IR RN E IR R AT E
TLAGRET - HH— (8 At S E R AV - £ EHIE 27 & > SRR
PR BB EAVELR -

GE fy N B3 * AR LA — IR REES - EARE PR - B Asm R
bEE HrayAT#E - feaxlEl b — e e BEIRER BB EAVE SR > 4 ShiifEE] GE Ak
RIS © TS 1R EE (s N Y S Bl ] - LA B R m Y - 272 OF
P EEE TR OB ) > BIVRE o B HIRARHTE (AR ¢ S LR A FIRY
VIGHE » A EPRIT BEOH HYE 4 » AR B ES AT R A SE I 1
SEEAESR - PR T BUR D MM R B IR R B el SRR > SR A M E TR
AT AR 2 IRV TT -

£ non-OEM ZLHMAHE AMREAS B - A (k) Frs - T RICRIY » HECR
&> GE Power SR i > AEMERESRIA EA TR - 48 28~29 Fir
FeAEITHIZE § W LIE AR ZE  HE T LA BAYIT - Al B B A E ~ 42
THECTT ~ s R G A A EREGTES -

28 GE Power itFefliligEEnn (S01F) AR - LERysh—4fRHEE -
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29 GE Power BfFEftiigEm (S01F) YRR » BLASE—4R@hEE -

BT RE HSE T FAR > T A RREYE ~ E ~ Bgss - 40lE 30 For » 48
t/& GE Power B4 - HAERERA > ArmskAvESS -

30 GE Power iftge itz miEeE > TLARE °
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E By BT T BIBLERETE - GE Power {EAIET I > H AR /D AR
—SENBRE AR © AR SRR R R SR EA - 2 T EERE
(abradable coating) - P HHERAEMTZE S ENRAVELRUE - T LERUS IRt ALY IER -
P TER AEIR (shroud) | MEAE L WEERIE-EETHEEENERE -

EEAT bRy — ([E TR Ry FHHYSAMEPIEL (inner casing) A R0 2l
BR > EERALEMETY  FERLE] - mfE1g - W H RS - MUAIRS B EAHRCHYTE R B
e BHBEE R AHBHYRE IR ERF H B - e S 2 AR E] - Rahb i Rl 3R iR A
FYfEIRs (clearance) - Tikd#lfl AT AEEdENEE S T (interference) -

B 5 TEGRAGEE R - PR e HIHmRI N EReIE R EREEIAK
R R SRR 2R AR - B s R R G i R REWAR - REEE - Ik
#0077 (centrifugal force) {EA » BT R REFHFER - NILER HEERE
FN o EERERIEER IR o [8 31 REMEATR - EMiZE 9 E abradable coating fit
TERIACE T HEIE 32 AIZ TER M EmEH - abradable coating & Afifir B E ]

Ty,
mmmm

abradable coating

boundary nodes

trailing edge

I
[/ bladed disk

leading edge

3L UESTRCISIREEAE R R (SEE)-
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TEBER /

(abradable coating)

32 TR ] EIES g P A BN R E
(BEOHE » shroud F7ZERY ring segment |) o

TR AR I MR S [ ML RAR - TR T DUEAERY B IS S R
INESI AT SR HIETES » Q0L ] ST A GIRE RIS - 1 S RE e /PR
HER ~ EESRRVBIRE R RIS A EIED) ~ 345 (8 33 BILKINEHIZENZ
PF o EERAR S -

33 ring segment [-fY abradable coating i fRHFREL R #7% » HAL i) R—BF -
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tEFEERAIE R BAGE A EER © (BIFFE EREER > SEMIRIBREER 1E
A EFFEREE - Rt o EEEE Imm §) TBC » W EE S BEFERLAL - AL
ZEJE SR R A - B L HVEE A | HEAEIRETR > GE Power MEZERiTAH
BB BRERTREERRAYEERC T » S FAY G E -

BB ARG ABIEEIHE - RIZATHIEH GE sEff 7 esfeay LifeSight’
ECHIES - HPASEHEIOIE - DL T EEA (strain gauge) | ZZEAE LI RRERHYECE AFRMERY
L% PRSI EEE IR - EREESEBENE - #
EERVRGIEECH: T 0 WS AN B EREERIEE ~ IEAERIER - BT LUsr s I
FERRIGE - SIS R -

H A ARV ESEAE > B R R SR Ae U EURRY ¢ 1 GE Power #f
BB ALEBEZAESR - AsoRBIRTER, - M Ny T B EXE
PR > AT LIRS HEC SR 2R R AL - 28R TR R AgM (non-destructive testing, *NDT’)
AR > FETCIRAM R Z AT > (R ENRVESEE (creep) I > R -

THTCaREA B BMRHMESDR (T/Tn>05 > Hor T BaZbhRauss: ) |
R FR T > Rie A EVERPR IR - Rebheh s R R F N - JB2 {7k
A > RN AR ZIR AR FERANE - BHREE - BREITRIR
HIEHE -

9 > DIIRGIRIE ARG D2 ATHROE - TeiF R BRI S EHLIEE - HAed
ST R EMG (SRR s - RN  HEFEEIEZE R -
SRR A A EHIEEEE - DUR 3T » B3RS 8 iRl AR R A ARG A 20y
Bk - FEEREENET EEZE - WEEREER > BRI T IEERA MER
8 )% > GE Power HYNTFTELSEE » A am il IE 2 SENEE > #< A
5 Rofi 1 |

4.3 =B GE QMR TKSE

ARWTE - BIEALR B -REEAAFa MRAERI T (Greenville, South Carolina) Yy

GE Gas Turbine TJif ; BHEEESFRE g VT AIREER BIA (Atlanta) &R/ NEFEAR © 3Rkl
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ERER TR E TRt « RN - S (R4 E G s B
R LIRS ~ DU B Em A BRI Fe B S8 e - F £ TR > DB E s T
FYRIRE - FribEY R A A -

B RIR R ARSI FAT I TeRAeRC (S - EREEEE - IRdmidis T - TR
AR~ SRGELEE ~ FEAY ~ SR EFEREER AN IR - DU BEEN RIS =
BUERTER - R R ERF R RS EN > B R P RIGES 5 R
HeAmE R TR S FHEENE ~ 5 T ki, i

i
Pl

BRI R SRR S S ARG A AT & TReARAE © (B2 1E%
R ~ AT AL > SRR NIRIEHELZ T GE Gas Turbine T
Y TARAN R BB - MRV EIEE L EAVIRE) - Tk MBI ER TR
Bl > BIEESR ERTRE REINVEY) - BT - Sofniis - BURANED - fedn st 1
WMEHRE > S N+oriik |

RGIER » 40fE 34~36 A -

34 GE Gas Turbine T Jig AR 2e R EZE 1~
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35 GE Gas Turbine T gAY E T-4MN#% (stator casing) e
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GE Gas Turbine TN B & HY SRS dimisk

&l 36
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I~ EEZEAFE PSM AFEE

F K PSM A\ E] (Power Systems Manufacturing, LLC) » Zi2AtE ElmiE
AU R EERT (FFE OEM) HIRRZR - firitS=B(haE H a2 it (Jupiter,
Florida) - 2 Pt FriEEEED (Palm Beach County) BRALUwHINGH - (EPHTT 1999 £
FAtG - HERPTHR HE4EE IR = PR Ry F 2L ERS - B8 e e T i Y 2 ER5R
iR IS A ] o R RHEA (B RATRI7KAE » PSM [l Rydd s SR RIS B 52
([ S T m] By H AR » AT R ERAE O S - HLpgiRE ) - A&l 37 -

Through all the Market Change... Psm

- 2016

(g —11)

AN ALSTOM COMPANY

5 2007

Power
Systems Mfg., LLC

A Calpine Company

/ 2000

Power”

Systems Mfg., LLC

1998

37 PSM AE|ERHIAERAIOHEZR G > miEiE 2 5 o

PSM A TIERAT— SN AL T + e A EIEE - BRI AR
BT I BT A  BATAITHINTE (Alstom) S PSM I A% GE fH
EEUEFTEEE - B 0 AT PSM £ LU - BIBEHINE T GE AEERNES
SRR RIS RS © %5 GE &BFT PSM - (RATRE e AL I
TR - TR -

HENBTREE - 75 GE BUSMMHSHMmRERT Y T » MEpEP IR
T IR BHTE A SR Alstom  IEFIIG R (HRHTR A R A

EAREHT ) BEMEY - T4 GE - UG GE AUSSmH LK 34 ([EEE
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&< 5 1 PSM R BB TEAFIRGZER 2R/ 5] (Ansaldo Energia) - H Al
BRSNS B EER GE 1&g Siemens~ Hp MHPS 1% -
EIEAEREA » GE ¥t PSM AEFiTRE 12 S EaHE ~ RS A EE55 F 5
Frp -

T MR LIER ZRERAER PSM A HE]EEFE OSP (Original Service Provider,
HA4EER) BERE T 0 2IE 38 Fn -

Global Service Organization riirertriee

ANSALDO

ANSA
SALDO Psm
=L Ansaldo Energia Group
SERVICE ITALY SERVICE USA
SWITZERLAND
\ Criginal Sarvice
\\\7-7

38 PSM AFEIEZEM 2 REIREMHARE A - &I OSP 3£ -

5.1 FAAIEE PSM A EIZEB N

PSM 1E-1-BR4FAK » BRSBTS TR - LR AT
BERHR - fas BIE &) F &) BUHEZRISHUIGE © 1 SRl FEE - 2GRE (hot
gas path) 4H¢HEHEIELFE4: (reconditioning) ~ Z9ERIES - PRMEZ4H (RSB BLE %
S, EREERIHEE ) o WA TRISRITIRTS (field service) » hAMBRLA RS K 2B 0,
(Monitoring and Diagnostic center) - %1 HI[& 39 Arw °
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Expertise in Multiple OEM Products = < [T
Enables Platform Approach Ansaldo Energla Group

Siemens Westinghouse

R anced Frame and Mitsubishi

3 Engine Classes 4+ OEM Frames Gansral Electric

rPsm

Ansaldo Energia Group

Total Lifetime Full Service and
Support Maintenance

Cases Reconditioning Field Service

Platform Approach to Design Enabled by Broad Experience Base

39 PSM Rtz RS suEEss - wiJE OEM - It BB ER R -

PSM thggslE 2448 T S & kst 7524 (platform design approach) | e

Platform Approach Psm

Ansaldo Energia Group

Low Emissions Combustor

TEITEA 501D5 501B6
Original PSM LEC. Running Operating for 10 years with Operating successfully
for nearly 15 years with sub 5 sub 10 ppm NOx and CO since 2008

ppm NOx

7B LEC-III
Implemented in 2014

15 Years of Successfully Utilizing Platform Design Approach

40 PSM ey e bagat 50k o (RPN E Z AR as R St = AL -

33




PSM EE1HASER BRE R AIHT - LLi—FRIE OEM A EIZRER » HEANY A EEE g
o REVEHEER - EEFBENE > 8 41 o -

Our History of Innovation Psm
US Patent ACthlty Ansaldo Energia Group

171 Filings

114 Issued
Patents

a0

Another 49 Patents Pendingl!

20

1999
2000

E & 8 &8 B8 8 8 & 8 8
~N N ™ N ~ ™

=~ ~ ~ ~

o1
2011
2013
2014
2015
2016

]
3
&

Innovation Solutions Focused On Customer Needs

41 PSM R AR EAH R LS S R R R T E] -

PSM /X =1%f 501F HEAHHURZEAHEREE] WAL IH B BT AFRYEGE TG BUSE
REVERT > BeA AR E fn R PR5A R (transition piece) - 4| 42 FTK -

Transition piece: Bypass duct added
to a field proven 25k PSM design for
the W501F units

PSM W501F

Leveraging fleet experience
of over 1.5+ Mhours w ith PSM M501F

95+ sets sold To offer customers significant

valuein life cycle cost and
operating reliability

42 WH501F F7 M501F #4H AR LS (transition piece) Frstigss -
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PSM EF LA Z FaniE - BlEsat > Tk - KRAVERREZE T E
A - (ERREZPRE AT DA EAIE RS - S ANHH 8 > A0E 43 For -

PSM Maintenance OEM Maintenance
Equivalent Baseload Calculation Method Equivalent Operating
Hours (EBH) Hours (EOH)

None Penalty Factor on hours counter per start 20 EOH per start

Seoo TR - T " ERNCT R vi |
Schedule E

Qver one Major Interval :

« An additional 2,400 hours of actual engine operation

» Areduction in maintenance days from the 59 to 16 days

* The elimination of 4 repairs of combustion and/or turbine parts
* An extra 3 months of operation between Major Outages

[ 43 BUITHERIPAERZE TSR - PSM R 2 (ET R ETHE -

£ M501F BURYERIEAHME - PSM Bk i e taliE - fE s g 5
7,000EOH {Ft% - N gitm EIFHIRRE By - IR A00E 44 ok e

PSM M501F Reference Psh

Ansaldo Energia Group

Inspection Results at 7K EOH

’ MHI Product Line Launched; leverages W501F Product Success ‘

& 44 PSM 23X M501F BGRESHI T anal i E - NRR AR B -
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5.2 J#ARARG PSM AEIEAERITEEE

PSM TGRS > W&oy RV UfEzESR - IR 40fE 45~48 Fon -

45 PSM [EEIBIF AL - REEHRESRMER

PRI ~ AR RS -

46  PSM jfrin BUEHH 2 t HIBAAC RO AE 4R -
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47 PSM ZEBRERBSREE | BUSFELR - HesfFEak ~ IIH - o T R mpa Bk -

48 PSM TRERE; - PARIEIEELE - AisEs 2R efak il - BMEINEIES R -

PSM T 457 EE R TR > 48 49~54 Fn -
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49 (LERRZEE A -

51 AL -




e

52 BESHEMAIR 1L A B LSRR HE TR ER R -

53 JREEMITA% ¢ HAHA CNC JuTi -
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54 £ - [ HVOF % APS FifEHLfs -
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N DMEEER

FE§E SUNG-IL A FZE4AYIE OEM AH] - IRNEBIZRBUR - Fr sty F ek
ERE TSI TEE ARSIV o BHR Y EEE U R A RO
SUNG-IL AEIEEE -~ WSS E - e EREE— A - 52055 - R TH
4 - MEAHEYERIEE ) (TERIEEE R BIRREES () - A B HPIHIEEE0RT
(R&D) » HRELBUE B ENVIL)E + BT EE —(EREN - AEBRAE R -

GE A H| Rt SIS it LS R RES - M3 B OGN E mIFE VA E O
MFALEES & B4/EHAN OEM A4 g /e H 8 SRR EFIRRET (IR (E -
HEILLR L - DFsae &S0 - BN —Iuhs 8 - A g —RAVSUHRR RO AR 5 K
FIFHEUE EAURTZEnY - AOER—RRARGS - BIESBIRER  HRREEECK » NS
(R B FIAE NG, - Db eI S BRG] - MfEEEHFERE - f/ 0BT - 82
ot S A B R (B ESE RSO BiAs TRk e -

PSM A EI A2 A 4ERRTIE OEM A H] 5 $174 W501F 2 M501F FHSAIAHALIE - T
22 15 FELLE o HARMRAR R EREE I K B - KIEHE E AT MHPS BYRERRAEM: » JERE
AR Fga | RINHEE 54 (Long Term Service Agreement, ‘LTSA™ )» < AEIZHZ]-PSM
EFA S Ry TRIRHAENIGY) - MERHEL T8 HARMBEEMINEE
B o

BEAT SRS SR - Sfamakd oy R B4 AR - PRBERs I RO AR © B4
LA E R BB R R D N — e A AR R R (A B R il 5 8,

(know-how) » B JT{E KIS EIEM T - [EF—R2Y > BIREHRMNRE—-ES3 > WMUE
SRS R ARG N R SRR AR PR BAE » STaRiYaE B i TRk
DI o BERGAER - W EE R B2 KIS -

B - HNAE R & D) HIEEEMR o N EHEE MATERIERERTE - &
HERRN R ~ BEaER(L SRR REEET eI - BAERIAYEE TR
PRIBE R RIVTHAR - EALYIHEBUEIMERSE % (@ R B R AU 3 A BRI -
TERTRERRR - 2R SR ~ AETEEE TS TR ROTE A ~ S5t e SR B 23 5 2 Y
5~ BT BRI (R - H G » 2 BT AT SH B B A R - L

W
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A ERS > M AMEAE A RIS - Fras ZAV R - S04SRz -
45 RF R AR SR R 4% -

59N BE=2 M > e OEM B¢ non-OEM > 857 HEC&HIE 2 TR > 1B /S Ehny
BUEIEE  MERMIERA B8N - AR iaSRayEb iy AT « e RHE - R
B SRR T TR BARHE » RHEPE T SN E IR E RN AFSE > 25N > N2 IS
FEERERARAOER ST » B EAY s, -

FEEHSHEIINE R SUGBGEREFRERE - W ESEAEE MR ERE] > 2
PRIEVE] ST ASOHEE HVENGR - S fR T T E B A M YAT e B 4 T e SR ZE R >
REFIEEHER(E A IRV E R TR A - 00E 20 A BSEEAIIIRL - T
DA NI RGE ~ (FTHERA S o 1T CREIREAR R - AR & Z IR RHGHE R - (HRER
S - B0 BAEZIRAVIRE S B B LA F bR AR » IR RYENC - TR /8
GEAYFE I ~ R RPN P TR R & - A7 RS S -
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“Sung-il Presentation Materials - Major Business Lines Products” , Sung-Il /\&] &R
October, 2016 °
AL R EEEATREN” BsREk - TEEBIL S EERAROE
AT 2485 - 5% UBEEIEENTRAIER 2009-4.pdf]
“Major Facilities and Equipments for Manufacture and Repair” , Sung-il 2\E]EHRL July,
2016
“Taiwan Power Company Customer Visit” , GE Power 2\ S/ff & #} , October, 2016.
M. Legrand, A. Batailly and C. Pierre, “Numerical Investigation of Abradable Coating
Removal in Aircraft Engines Through Plastic Constitutive Law™ . Journal of
Computational and Nonlinear Dynamics | Volume 7 | Issue 1 | Research Paper, 2k H 48
ESf8E=E > The American Society of Mechanical Engineers (ASME) 485 o
“PSM Update” , PSM A F]f#RE YL, Tuly. 2016.
Brian Micklos, “PSM M501F product line Overview” , PSM 2\ 58 E R} |, October,
2016.
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