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Dear Mr. Julian,

Thanks for your kind arrangement to visit SIEMENS in Germany. |
had visited Berlin in 2011 for the evolution of GT V84.2 upgrade project
and for your modern GT, SGT-8000H. In 2012, | had a visitation to see a
new cc project, Bugok 3 in South Korea. For this time, | have interest in
your LTMP service and the related technology. In Taiwan, Taiwan Power
Company may be not the only one electric maker in the future of Taiwan
power electricity market. The impact of electricity liberalization will lead to
another consideration for the GT maintenance. For the cost saving, | will
survey the merit of your LTMP service comparison with maintenance jobs
by ourselves. If it is possible, | would like to know the LTMP detail

project and its advantage of Power Diagnostics Service.

Sincerely Yours truly,

[-Chien Lee

FIRE

Energy Research Laboratory, TPC

2. BB AP HRNAIIEDFY2ZIBIIFQN G
® The main interest topics are to be listed below,:
1. The whole scope of LTSA compared with Standard.
2. The difference of Term Warranty and Standard Warranty.
3. The technology of Term Warranty

-4 -



4. How to avoid an unscheduled outages in period of the Term Warranty
time

5. Power Diagnostics Service: Win TS Monitoring and Power Diagnostic,
includes data acquisition method, central data base, analysis methods
and tools, diagnostic rules

® To visit your Power Diagnostics center and power plant.

The motive of this visit is to survey the merit of your LTSA compared

with maintenance jobs by ourselves.
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Power Diagnostics Team : 34 = Power Diagnostics
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® Data Acquisition
Data Processing
Data Analysis
Deviation Analysis

Root Cause

Configuration Expert



Expert Network Team : f A4 72 %7 L 7 2H Y&
Firsskz BE AR H R Emmia g
Rotor Dynamics
Control System
Thermodynamics
Combustion

Fluid Mechanics

Materials

B tuAasgd o @ F >t online monitoring © {8
*> offline diagnostics > @ B2 FL TR TH > ¢ &

PEAE 7 50 § 45 %5+ STEMENS 38 ¥ 4p B 7 & Wl4c ] 8 #77 -

iz SIEMENS 71 ! Gas Turbine FF 3538 P 4o #75r » H 4|
*cE R stk Tools, AL ATE, A AT ETRLN

2 A28 A 73R A (n R B4R 9 #ror ) ¢

Turbine stress evaluation
Partial discharge

Bearing temperature

Air inlet filter clogging
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GT operation statistics
GT startup parameter
Operating-hour counter
GT thermodynamics
Temperature distribution
Acoustic analysis
Operating logs

Pre-event recorder

Vibration range monitoring

Pattern Recognition

P oAb ie T2 GT Y48 T3 Rkiiee 3 Pt i 3na 2

AT BB A F Y LA RTINS BT B A T R

FEO bz sk s, SIEMENS 2 % sqln
7 H % DC/DAS 22 T3000 441 & st 2 WINLTS iFh 74l qc
Aﬁﬁ@ﬁl%,@fﬁﬁ%ﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁmg
¥ iv 0§ 7 oac fade pF o> SIEMENS Hope 4 B v d sfefie (7 7
TR4e® 10~ 11~ 12 #5757 o
F Y 2508 5 fEHSIEMENS £ 2 % s 5 £ #8172 JRA%

EH LT EAREL AN EE 2 RDBEY PR HY 2
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Website:” http://www.siemens.com/entry/cc/en/

Website:“https://www.gseps.com/ ”’
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FB.01f Power Diagnostics )55 224§

v ¢ olant Power Disgnostics Fxpert
i s oo ntes notwork team

Usq of advanced Ergingering
diagnastic toads and krow-how
® mepeaton and

. techroques for
‘ o Mennng of .: Aagresncs
maching conditions ¥ Data aswmment

&

A

tid | u Collacting and » Development of
procesdng of data ﬁ wcorrmendations

m m Analysis of imit for futurs cperations,

values and doviation sopabrs, and
from normal modemizations
behavior

online ¢ ZQM!U(S

@Lea3EHwI Taiwan Power Company
Ml Esd o ks im

& F.w4f Siemens Power Diagnostics

LTMP Scope, SIEMENS
Win TS Monitoring and Power Diagnostic

Tarwan Power Company

B 2 SIEMENS £ % ¢ 38 (¥ 2 457 £ )
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& &« 7f Siemens Power Diagnostics

Power Dlagnosucs‘D services ..

mﬂm conditions

* | Actess to the Siemens Expert Network
will provide ... -

‘ m = ting | l

~ Information for proactive decision making

are the sound
basis for ...

in combination
with long term
service contracts
provides

Page 12 A 2013

@ 3% Hmwd Taiwan Power Company ! I

B 3SIEMENS £ & ¢ < 4% & JR7% 4= 7 & Bl

& & .o7F Siemens Power Diagnostics Centers

SIEMENS

$ s POC Branch
i St Petersbury

.

T
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momao POC Mahemn .

& POCBeanch
L ]

PDC Erlargen

il

Rewroed © Messess AG MY1) M nghes (esery
@ 3% Hwd Taiwan Power Company ! l
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& & .47 Siemens Power Diagnostics

Evolution nn I

In The Beginning

mNorth Amenca, Latin Amanca
Europe/Africa, Asie-Pacific, Middel East

* Long Term Trending

300

« Few Units & People
* No Process, No Tools 250  §
Significant Changes Over The Years 200
* Increased Monitored Fleet 150
= Built up an Organization
* Developed the Process 100
= Tool Development (R&D)

« Time Series Database 50

* Rulebase - Expert System -h |

+ PowerPlot, PowerMonitor or

2005 2010
Restncted © Semens AS 2013 Al rghts reserved
@ 3% pmd) Taiwan Power Company ! l
B 5SIEMENS £ # ¥ w3 T R B

ry «‘:# Siemens Power Diagnostics

Fleet & Processed Data nn I

540 Units Data Processing
* 434 Gas Turbines * 500+ Rulebases
* 106 Steam Turbines * 11,000+ Unique Malfunctions
= 150,000+ Sensors Monitored Daily

471 Programs * 3.6 Million Sensor Hours/Day Processed
«410LTP . 3+ Terabytes in PROD
* 61 0&M

250
* 70 None ey

150
= 209 North America 50 |
« 56 Latin America . - ._
= 135 Europe / Africa ‘#@ @, Tég’
= 75 Asia-Pacific \
* 85 Middle East ff ‘999 “*&’

Restnced © Siemena A 2013 AR rigans resenned

@ & ;3 P hwd) Taiwan Power Company ! l

B 6SIEMENS £ ¢ < B #IRIFE = 43t
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& & .47 Siemens Power Diagnostics

Mom'torinﬁ Workf.low nm

Dagrostic Engneer
Review Mafuncions

Tarwan Power Company

B 7SIEMENS % & ¢ 38 (T 42§

& & .47 Siemens Power Diagnostics

Diaﬁnostics Exeerts & Technolog Owershﬂ' Rl

|

Power Dognostes Team | | Expert Netaork Team
Operatonal Data | PD Knowledge | ?m“o":m
Dot Acqusbon Stean Tt 23
R Gon Tutine =
i_ i Cueonr =
. = B"*’ =
Customer ( See (-
BoP =)
—
Hpotage =
i o
. | L
information | ]
w‘"’""‘“‘ m ] 1 Ofine Dogrostcs |
RN a0 & Siemens AG 201 All 1R85 F66rvo0.

@ \? T hwd Taiwan Power Company ! l

Bl 8SIEMENS & # ¢ '« iF (7R 4287 & Rk fiid B8
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& 47 Siemens Power Diagnostics
Diagnostic Modules

» Operating-hour counter = Operating logs » Vibrabon range monitonng
» GT thermodynamics » Pre-event recorder » Pattern Recogniton

= All diagnostic technologies

KET S
T integrated into one diagnostic platform

@ A ‘.ﬁ P Hwd) Taiwan Power Company ! l

B OSIEMENS £ 27 w2 § s i e T L H

& & .47 Siemens Power Diagnostics
Remote Transfer

Local Remote

Local dala scquisition Data analysis feel
Local event detecbon Advanced diagnostics
Local dagnostics Techmical experts

@ & ‘,3 P hwd) Taiwan Power Company ! l

B 10SIEMENS £ # ¥ w2 3% #7 1 B
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& F . 4F Siemens Power Diagnostics

Network Con‘z Euran'on nn |

830 Turbines with WIN_TS Diagnoslic Systems worldwide

600 Gas Turbines 220 Steam Turbines

pu——n p—— _——
v 7s [ . ——
cmnmmmlnmm‘mkhmlulubonolm

Workdwide Secuee inlesmel | RSP Conneclions

Energy Diagnostic Centers’

Immediate competent customer support by entire Siemens anpgineering

Tarwan Power Company

Bl 11SIEMENS £ 27 w2 248 AR B 2 X 27 & B
& F . 4F Siemens Power Diagnostics

DataCenter nm

DataCenter provides turbine data
Of over 2,000 operation years
In high quality and availability
With advanced analysis tools

Sl
PLLE

-. '.'.”

Tarwan Power Company

B 12 SIEMENS £ 2 ¢ w2z #icdp e & 7 & B
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# & w4f Siemens Remote Support Ready (RSR)

Common ﬂrocess / New erocess nnl

1 High vibration 1 High vibration
2. Site informs service 2. Site informs service
> balancing experts > balancing expers
3 Top to sile + Equipment transport : 3 Remole
40 ipmant bd - Find root cause false alam
-mfre:&zr:mn Al - Balancing calculation
— wail for lemperature - Agjusiment {local personnel)
- take readings - Wit for next stat
~ Normal vibration

8 Find rool cause false alam

6 Balancing caleulation and
adustment

7. Wait for next start -
Normal vibration

8 Tnp home = Equipment transport
+ customs

@ A ‘@ P hwd) Taiwan Power Company ! l

Bl 13SIEMENS £ & ¢ & 2 i 3 dhir b T §PRI37 & Bl

# & .47 Siemens Remote Support Ready (RSR )

GT Governor nnl

A number of operation cases requires
special optimization:

Load regection from base load

fo auxiliary load

Load rejection lo island power

Frequency support
Optimization of IGY controlier

Change over in between different
partial controller (2.9. load controller
into exhaust temperature controller)

@ & ;’3 P hwd) Taiwan Power Company ! l

B 14 SIEMENS & # ¢ « 2_i% =% GT governor & i i* JR7%77 & B
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# &4 Siemens Remote Support Ready (RSR )

Combustion dynamics Ihli I

Remole combustion tuning

Minimized humming related trips
Improved tuning in low load range

@ 3% Hmwd Taiwan Power Company ! I

B 15 SIEMENS % # ¢ w2 it GT &R RIRIA 7T £ B

# & w77 Siemens Remote Support Ready (RSR )

Advanced thermodynamic analysis nm

Calculation of GT charactenstics
for advanced "type files”

Based on over 10,000 calculstions
out of more than § years operation
expenence of mulliple power plants

@ & ;3 P hwd) Taiwan Power Company ! I

B 16 SIEMENS £# ¢ <2 e #s 2477 L B
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& ¥ 47 Siemens Remote Support Ready (RSR )
RCA (Root Cause Analysis)

Usage of data and tools within
a large number of RCA to detect
cause of an issue

High vibration site to fleel companson

Detenoration of TLe sealing
as fieot analysis

Defect pulse filer and redesign
of pulse filter operation regime
to reach higher durability

Fuel pump damage
ST blade rubbing

Venfication of different findings

b

bystaann - -
R HEH I T if the effect 1s real unusual or just unknown
! —

Unusual effects are crosscheck to define

3% HmwI Taiwan Power Company

B 17SIEMENS & Z ¥ w2 GT EF& 177 & B

& ¥ 77 Siemens Remote Support Ready (RSR )
Optimization of operation

Ophmization of air prehieater oparation
based on operation data

Bumer clogging avoidance during
operation in critical aperation ranges

Analysis of start up lemperatures
and adaption of sattings

@ R O R Taiwan Power Company ! I

B 18SIEMENS £ # ¢ w2 GT @## & &7 & B
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Dear Mr, Julian,

Thanks for your kind arrangement to visit SIEMENS in Germany. [ had visited
Berdin in 2011 for the evolution of GT V84.2 upgrade project and for your
modern GT, SGT-B000H. In 2012, [ had a visitation to see a new cc project,
Bugok 3 in South Korea. For this time, | have interest in your L TMP service and
the related technology. In Taiwan, Taiwan Power Company may be not the only
one electric maker in the future of Taiwan power electnicity market. The impact of
electricity liberalization will lead to another consideration for the GT maintenance.
For the cost saving, | will survey the merit of your LTMP service comparison

with maintenance jobs by ourselves. Ifitis possible, [ would like to know the
LTMP detail project and its advantage of Power Diagnostics Service.

Sincerely Yours truly,

[-Chien Lee
FHE
Energy Research Laboratory, TPC

@ 3% Hmwd Taiwan Power Company
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® The main interest topics are to be listed below,:

1. The whole scope of LTSA compared with Standard.

2. The difference of Term Warranty and Standard Warranty.

3. The technology of Term Warranty

4. How to avoid an unscheduled outages in period of the Term
Warranty time

5. Power Diagnostics Service: Win TS Monitoring and Power
Diagnostic. includes data acquisition method, central data base,
analysis methods and tools. 31agnostu, rules

6. to visit your Power Diagnostics center and power plant.

® The motive of this visit is to survey the merit of your
LTSA compared with maintenance jobs by ourselves.

Tatwan Power Company

g &4 Power Diagnostics

®In the last decade and following market developments, the
business relationships between customers and original
equipment manufacturers (OEMs) of power plants have shifted
toward longer-term cooperation. This is particularly due to the
rapid development of high efficiency components, for example
gas furbines, using the most advanced technologies and
materials.

® The more sophisticated a power plant component becomes, the
more aftention 18 required during operation to avoid the risk of
abnormal behavior.

® This conclusion has led to new forms of cooperation between
customers and OEMs. Power Diagnostic Service is one

rtant outcome of this development
! Taiwan Power Company
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®The PDS goal is to detect abnormal operating conditions
of power plant equipment like gas turbines, steam turbines,
heat recovery boilers, and generators as carly as possible
in order to subsequently help improve plant availability
and operations. To this end, multiple data acquisition tools
are used to obtain daily operational data from our
customers” plants.

Tatwan Power Company

& Fw4f  Power Diagnostics Benefit

O®PDS 1s designed to provide a more reliable basis
for your management decisions regarding:
»scheduled outages
»performance and operating optimizations
» plant operating support
» consistent refurbishments
» timely reivestments

Taiwan Power Company
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& F.w4f  Power Diagnostics Benefit

®Scheduled outages

»Units will be checked against an ever-growing
database of similar machines and components in the
field. By doing so, PDS can help detect many arising
issues months before the Instrumentation and Control
system (I&C) would generate an alarm or even trip the
unit due to equipment protection criteria.

»Early fault detection allows sufficient time for service
teams to prepare parts and manpower, turning a
potential forced outage into a scheduled event, thus
helping to keep downtime to a minimum.

GEEHPw Taiwan Power Company

& Fw4f  Power Diagnostics Benefit

®Performance and operating optimizations

» Continued condition monitoring can help to
minimize the nsk of unplanned outages

»Data from our Power Diagnostics Service to
optimize the operation of units

rregular condition reports can help to assess the
demand for future mvestments.

»PDS may also help to evaluate possible
operational alternatives to cover special

customer needs.

Taiwan Power Company
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& F.w4f  Power Diagnostics Benefit

® Opportunity for substantial cost savings

» PD’s regular reviews and performance analyses can
help to operate GT at higher efficiency levels. This
may result in substantial savings on fuel, machinery,
and enhance environmentally friendly operation.

»PDS can also help you make decisions that can
potentially extend the lifetime of your power plants.
Knowing more about their condition may allow for a
more precise risk assessment and a better perspective
on their future performance.

Tarwan Power Company

FZ.0#F Power Diagnostics %414

®Monitoring and supporting, but not operating

OPDS 1s based on passive data collection and
analysis. There 1s no possibility of controlling the
site’s instrumentation and control system and
engine operation.

®PDS 1s not operating customers’ power plants, but
helping them run the equipment more efficiently
and profitably.

Taiwan Power Company
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& & .77 Siemens Power Diagnostics

1emens opened a pilot remote
monitoring center in Orlando,
Florida in 2000, launching a new &
quality standard in remote [°
monitoring of advanced gas
turbine and combined-ycle plants [RRa]
for long-term service program
customers.

O®¥ith the primary focus on these |
long-term maintenance programs, >First monitoring center
monitoring on a 24/7 basis was  in Orlando
officially introduced in
February 2002  as “Power
Diagnostics Service” (PDS).

Taiwan Power Company
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LTMP Scope,
Win TS Monitoring and Power Diagnostic

Sarves:
Core [JiEA Geve
Altiign Touts, -
Lyt Mt Dldgross

SIEMENS

will provide ...

are the sound
basis for ...

in combination

with long term v
service contracts
provides v

Page 12
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~ PDC Erargen
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# & .47 Siemens Power Diagnostics

Evolution nnl

In The Beginning

mNorth Amenca, Latn Amanca
= Europe/Africa, Asia-Pacific, Midde! East

* Long Term Trending

300

* Few Units & People
* No Process, No Tocls 250 |
Significant Changes Over The Years . 188
* Increased Monitored Fleet 150 e a8 488
= Built up an Organization
* Developed the Process 100
= Tool Development (R&D)

* Time Series Database 50 1ttt ttt

* Rulebase - Expert System -ll |

* PowerPlot, PowerMonitor o

Restncted © Semens AS 2013 Al rghts reserved

@ R R Taiwan Power Company ! I
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& & .47 Siemens Power Diagnostics

Fleet & Processed Data nm

540 Units Data Processing
* 434 Gas Turbines * 500+ Rulebases
* 106 Steam Turbines * 11,000+ Unique Malfunctions
= 150,000+ Sensors Monitored Daily

471 Programs * 3.6 Million Sensor Hours/Day Processad
«410LTP . 3+ Terabytes in PROD
* 61 0&M

250
* 70 None 500

150
= 209 North America 50
= 56 Latin America . - -_
= 135 Europe / Africa ¢$ gﬁﬁ
= 75 Asia-Pacific Vo“#’ \ y
* 85 Middle East

ORR W R Taiwan Power Company

# F.w 47 Siemens Power Diagnostics

Mom'torinﬁ Workf.low nnl

Customer site

Dagrostic Engneer
Review Mafuncons

Taiwan Power Company
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& & .47 Siemens Power Diagnostics

Diaaostics Exﬁrts & Technolo& 0wershﬂ' Rl

| Power Diognostics Team Expent Netaork Team

Component
Opanonsi Cula | /¥ Ktenige Knowledge

§388381¢8

Suppert, Information | Anakse ]
Roommadio. " [ Veronng 1 Ofina Daghsics l

Roesn itad & Simene AG 2010 Al s fisernved.
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& & 4#7# Siemens Power Diagnostics

Diagnostic Modules nn I

Vibeaton analysis
Axr inlet fver coggng
Turbine stress evaluation
Endmdmmm—‘\— Ny
@ Acoustic analysis

3
Pauthdmm—"

N
Bearing temperature 0* Tempearature distnbution
» Operating-hour counter = Operating logs » Vibrabon range monitonng
» GT thermodynamics = Pre-event recorder » Patiern Recognition

integrated into one diagnostic platform

@ R R Taiwan Power Company ! l

0 Al diagnostic technologies
as=en
WIN TS
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& & .47 Siemens Power Diagnostics

Remote Transier nnl

Local Remote
Local dala scquistion Data analysis fleel
Local event detecton Advanced diagnostics
Local duagnostics Techmeal expearls

@ & ‘@ P Hwd) Taiwan Power Company ! I

# F .47 Siemens Power Diagnostics

Network C onlz Euration nn I

830 Turbines with WIN_TS Diagnoslic Syslems worldwide

600 Gas Turbines 220 Steam Turbines

_.n.du_.n.h_,mh
mm om &8 &

Comprehensive “Product in Operation™ feedback from the fleet 10 engineering

Workdwide Secuee nlesmel ( RSP Conneclons

Energy Diagnostic Centers’

Immediate competent customer support by entire Siemens enpineering

@ R R Taiwan Power Company ! I
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& F . 4F Siemens Power Diagnostics

DataCenter nm

DataCenter provides turbine data
Of over 2,000 operation years
In high quality and availability
With advanced analysis tools

P T
U

Tarwan Power Company
& F 47 Siemens Remote Support Ready (RSR)

Remote Balancinﬁ o‘ Turbine Rotors nm

Worldwide Secure Internet [ cRSPF Connections

Energy Diagnostic Centers*

Tarwan Power Company
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# F.w4F Siemens Remote Support Ready (RSR)

Common erocess / New erocess nnl

Common process

New process: “Remote Balancing”

1 High vibration 1 High vibration
2. Site informs service 2. Site informs service
> balancing experts > balancing experts
3 Tnp to sile + Equipment transport : 3 Remole
] ed - Find root cause false alam
o e it s l  Baorcng cactatn
— wail for lemperature - Adjusiment {local personnel)
- take readings - Wat for next stat
~ Normal vibration

8. Find rool cause falee alam

€ Balancing caleulation and
adustment

7. Wait for next start -
Normal vibration

8 Tnp home + Equipment transport
+ customs

@ & ;ﬁ P hwd) Taiwan Power Company ! |

& F 47 Siemens Remote Support Ready (RSR )

GT Governor nnl

A number of operation cases requires
special optimization:

Load regection from base load
fo auxiiary load

Load rejection to sland power

Frequency support
Optimization of IGY controlier

Change over in between different
partial controller (e.9. load controller
into exhaust temperature controller)

Tarwan Power Company
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# &4 Siemens Remote Support Ready (RSR )

Combustion dynamics nn I

Remole combustion tuning
Minimized humming related trips

Improved tuning in low load range

@ 3% Hmwd Taiwan Power Company ! |

# T4 Siemens Remote Support Ready (RSR )

Advanced thermodynamic analysis nnl

Calculation of GT charactenstics
for advanced "type files”

Based on over 10,000 calculstions
out of more than § years operalion
experience of multiple power ptants

Taiwan Power Company
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& F 4 Siemens Remote Support Ready (RSR )
RCA (Root Cause Analysis)

Usage of data and tools within
a large number of RCA to detect
cause of an issue

High vibration site fo fleel companson

Detenoration of TLe sealing
as fieot analysis

Detfect pulse filer and redesign
of pulse filter operation regime
to reach higher durability

Fueal pump damage
ST biade rubbing

Venfication of different findings

RS - Unusual effects are crosscheck to define
T H AT T T if the effect 1s real unusual or just unknown

3% HmwI Taiwan Power Company

# &F 4 Siemens Remote Support Ready (RSR )
Optimization of operation

Ophmization of air prehieater oparation
based on operation data

Bumer clogging avoidance during
operation In critical aperation ranges
Analysis of start up lemperatures

and adaption of sattings

R R Taiwan Power Company
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# &4 Siemens Remote Support Ready (RSR )

Benefit ‘or ()‘)eration. Service and R&D TRl
' Feedback Loop |

Customer
Tty WIN_TS
Engineering o~ l Diagnostic
: ")"-"‘5'
R&D
I Erection/Commissioning/Warranty '

Immediate Customer Support by entire Siemens Competence
Comprehensive Product Feedback from the Fleet in Operation

b

Tarwan Power Company
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