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# 3 7 2% PRB (Powder River Basin) % o 2% F1p %72 5342 R RS #-2
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37 "L *% (Sub-Bituminous Coal » ™ ™ #§ # SBC) -

100 # 4 & ¢ #=% 4 & B(CLP—China Light & Power.Co. ) » # A= Iy W I 'F % &
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100 & 47 9% > 2238 g4~ ASBCUG> 24 6% 2T 4 £ 8 (CLP) - &%
HK Electric (4 & % %3 "2 @ Hong Kong Electric Co., Ltd. —)~ :*r ® EGCOCEGAT)
(Electricity Generating Public Company Limited i & 2 EGAT—Electricity
Generating Authority of Thailand 2 # %) ~## K =a L 7 4 = & KOSEP ( Korea
South-East Power Co.,Ltd. ) 2 B k& & < g 4+ 2% £ ¥ TNB (TENAGA NATIONAL
BERHAD) % 6 #4l4-€ K 2 - -
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2014 & ¢4 % 1.3?] EGCO (Electricity Generating Public Company Limited)
,} = l ?5;: °

2015 & ¢ 2. 4 y4H 4 g3 A 2015 &£ - 1 ¢ o

B < € 14 Randall Rahm & B 4p 1 @ d St g B & 2 o 9 maenig > &
B EFET B2 & ¢ o Fegieif# o | am very appreciate the General Assembly
dedicated the arrangements this time , due to organizational
transformation in recent years coincided with the company failed to take
over the annual meeting , please understand. Thanks . R #~* ¢ & <2
TR NGB EDL S0P R 0 A RS E IRSRE § R
Wt -

Ao 103 1L 13 kxR Ep EE Byl L3 AT 4 AFRE 2. 8%e
i 3. é/ﬁ"FFv A A (email 4o )P 2wk

Your input on the location matters - Asian SBC Conference

Dear Ching-Long,

As a past attendee of the Asian Sub-bituminous Coal Users’ Group Annual Conference, we value
your opinion and would like your input on the location for the 2015 conference. There is just one
guestion in the survey link below.

https://www.surveymonkey.com/s/ASBC15locationsurvey

Thank you in advance for your time.

Kim Arellano

Conference Director

Asian SBC Users’ Group Conference
karellano@accessintel.com

= ~2014 # 10 * 13 p Gheco-One Power Plant Tour &% & f B33

______ g temps

Staffing <£'_$‘«’* A 18T 4

Chart No. 5.7 : GHECO1 Plant Jan 13

n
Administration Head count = 4
Operations Head count = 49

Maintenance Head count = 32 coo
Glow support EHS =3
Total pewm = BY
Plant Manager

EXPAT Advisor = 3
Temp workers = 21

Grand total = 112 —I Admin. Officer ‘
(T - |
: . mmmbm o -
EH&S Manager | Operations Advisor | Op-eratm;étﬂc?nagers (I m'ntemma"aga& | Maintenance Advisor x 2
I | (. i
______ . S SO
4 8L 12 ASL, Secralery Secratery
EH&S Officer x 2 | 28 Ops (7 shif) 3 Sup, 26 Techs
l 2 Chemist 12 temps




Gheco-One “&% % B 2012 & 7 % 26 p @ E(IPP) 7t bl 5= Bk FF
Flis B2 T R0 - LR BB L% (EIA-Environmental Impact Assessment) ~ = 4
PARTRERBEICK 234 5 (ONEP—O0ffice of Natural Resources and Environmental
Policy and Planning) ~ = &35 it & 8 &:= % (EHIA-Environmental Health Impact
Assessment) o # ¥ 222 % * > 65%d £ MK = L ki & B (GDF SUEZ’ s Glow Energy)
.i,] W+ o @315 035% ¢ % E M Hemaraj # # B3 #7473 o *+,] K& 4 h(Electricity
Generating Authority of Thailand)id W2 M iziEsrz gafphs 7 344 f:“_*v?i]%
B A %% § 4 (Rayong province)x ¥ & 5 35 f(Map Ta Phut) 1 ¥ Bl % - 3§ 5 2
FHR2 0 E-SFEROR R FEHBERFEHRIP IS - F 22 HBAM B
(CFB—Circulating Fluidized Bed) » 7 @ 27 R+ 2 e H iz FE R4 o AP
L & % Az 72 (supercritical ) 4% > % £ 660 MW(:v X )z %% T fx
(coal-fired power plant) @ # * “£°% (Bituminous) % I '% ‘% (Sub-Bituminous) i %*
eob#TFELS LFHF = 48 L0 Wi A EPC: Doosan 4k Wig 7 Boiler
supplier: Doosan &% 742 (L Liédhlp 1 5)

GHECO ONE 1 x 700 MWe Power Plant Project by DODSAN

o

Client GHECO ONE, Thailand

Location Rayong City, Thailand

Type 1 x 700 MWe Once Through Supercritical Wall Fired Boiler (POSIFLOW ™)
fn;'i.ain Steam Flow @ BMCE 2,148 tons/hr - o .
Superheater Outlet Pressure 255 kgfcm's

Superheater Outlet Temperature 5699 /1,056 °F

Reheater Qutlet remp{'rﬁhlrp .5:%9 ey ‘J,ﬁﬁﬁ o

A1 T8RP T/G supplier: Doosan



Introduction of Turbine

HP/IP Turbine Design LP Last 3 Stage Design I

« Duplicate Ref. Turbine Hydrogen Water Cooled GEN

s 3357 L3E

# 12Cr Rotor
» Stage No. Optimization
- HP: 9 stages
- IP: 8 stages
» Control Stage Optimization
» Nozzle Box Optimization
# ART* Blade
- Mew Vane Profile
- Advanced Cover Bucket
« \arnier Seal
= Mew HIP Shell

LP Front 3 Stage Design I

& Through Flow Analysis
« Streamline Optimization

« Mew Vane
= Tandem Compound — 3 Casings » Advanced Cover Bucket
« 700MW(100% MGR) / 3,000RPM * Vemier Seal
= 242 bar (3,500 psi) / 566°C (1,050°F)/ 566°C (1,050°F)

qae

$# * Honeywell’ s Experion Process Knowledge System ’ Experion % stigd %
& % Jp ek & SAcAR B ] ,é§ﬂ£$£ﬂ?*’%%@%%££%@ 18
lecd 2fpez £ 27 HHAE ot fe ik 5 A kAR & (FGD) ~ %3k & (SCR)
2R AT K & o FMWG HWKK "E %)% & 5 150 == » gt v gt b ol ig + g > kdk
B R 2 M4 R £ 5 GHECO-One = 7 E_Glow Group - B3+ 27 » H ¥ 2 a2
Fr o0 65%d 2 Wgkix Lk b B(GDF SUEZ' s Glow Energy) & 1 Rend o P35 F 0 35
%d % 3 ® Hemaraj + 3 B 3 #7473 o GHECO-One T fr - 2 & » L ek iR o v 3 ¢
BB EDRERE TR - vred @ g ?r CHRAR S SEER g A SR R e SR
BBt P RS B R AR (B R0 1)r AR T - 5 gt b BE TR

RS RREERF I RRERLLE H R

2N

HAE iz (N0 2 SO0 & & 4o



NOx Emission-Coal Fired Power Plant 502 Emission- Coal Fired Power Plant

ppm ppm
350 241 350 320
7o 653
300 | 273 . i
2580 |
500
200 i
2[:0: - - - Sg— -
400
L4 ' ' ' 300
91
56
50| 1 100 65 53
| - = =
W EU NEWEU  Thai New GHECO-One Word EU  HEWEYW  Thai New GHECO-One
Bork  [36%)  95%)  (100%) Thai  (100%) Bank  {95%} 95%}  (100%) Thai (100%)
(100% (100%)

GHECO -One % Re st ¥ 12 4 %

150 Meter Height
Stack Selective Catalytic High Efficient

’ Reduction {SCR) Boiler

Flue Gas
Desulphurization,
SO2 (FGD)

Electrostatic
Precipitator

—— — —

B % 1 : Gheco One & BATER hBR 5 * L 4 B

10




Pgu 2 : Gheco- One’;%J# m}&i""# -4 % 3:Gheco-One T Bk % M
iZ 3-4 # . ¢7 Gheco—One 8 (1t L fade™ 4 #5571 o

23448 e Gheco-Onet =
S v i 1. @ s st 1. &2 4hvp
2.'F %)% & 250 2.°E ©)% & 150
b5 AN S 1. S0x# * (FGD-# % % #5) 1. SOx 4. %4 (FGD—7% -k 3¢ %70
2. NOx=2. % -SCR 2. NOX=2 *ﬁ% -SCR
3. # A2 ‘$ -ESP(6% #-) 3. # A2 ‘$ -ESP(6% #-)
4% -k ¥ 4.%F W B--ph ¥
5.9 % 4 ¥ -1 3P 5 5. 9% 4 ¥ - 3P 5

gz L ki b B(GDF SUEZ s Glow Energy) & L% Glow Energy Public Co., Ltd.
AEEFLHETA2AT (PP ZEBRZFR 2R ER F0 e foibdra ¥
Fokeafpieo BA ST F B2 %k (demineralized) et #r-k (chilled
water) » @ 4 B A & pE Q;‘{l? B+ & (EGAT) -
%3 0 GHECO 1 Power Plant #.4 Glow Group i 4% (T2 42§24 660 7 X %% T e >
Glow Group ¥ gk 1L %k it & B®(GDF Suez).ii]{x F 3 2 & -GHECO-One = # %_Glow Group
G- BI AP ERRFHEELEBIY R ANRER > 2b A PR RS L4

Fo - o BMI EEBLT A R RGBS @AM 1 RIRBEERG 0 LAk
e BORJE o fi= LIk £ ®E 4 2 & AROUND THE WORLD & %

AT RAOEPFES - TN REF
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Gheco-One T 17 = % th%kin#f i ¢ 2 (CFB—Circulating Fluidized Bed) » %]
B4R 4w P CFB 2 iE R4
Lo @ 5c g (hipoa 9096) » A RUERUEEd #oh P w o o (R Rt
b+ 19)
2. F PR BB Z i A 2 (GCV 4500-6500 keal/kg) e
QAL AHH LV E AT B M SOx o (i 1.2%)
4. MR & (800-950°C) » "5 M AL S g o
b. ik g PEAH 4 o T e Bl
6. MiF &8 & (800-950°C) > Flut NOX i 4 o

AT A

FRTY 189 P2 BOATSMETFRZALF - B & % 3 B sl s
FHRPRESFTES I NREF LR (RO B - nAaELIG Y S AT
B it foa THEFAr A bk 2] F iAo R 2o Y 245 (bid solicitations)
AR ETF (PPs— 2 HFRF ) fo ) AR 2 AF (SPPs) R R4 - AT
d ﬁx # & 4k (EGAT) ¥ - py -

j\ﬂ@w 512 8 (EGAT) 2@ f§ Ai4c™ -
1. B 2 (Employees) 23, 055 4
2. %% % ¥ (Installed Capacity) 15,010.13 MW
3. MTMER 32,384.24 =2
4, 1 & TRAL 500, 230, % 115 kV
5. ¥R ® % ¥ (Transformer Capacity) 87, 148.94 MVA
6. % 7 “T#E (Number of Substations) 213

FRETFLH (BGAT) p (% TR 1 4o 4997
d P AT aop EE T 44.00%  FREE S RS T BERP e 9L 22.82%
oAl g 10.92% 0 B2 Ak ) 10.29% 0 kv A A fARE 0 ok

LA A E 2GR R i R T
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(EGAT) I X A g A

E‘éi
-'Jd"
|‘3

3 RFS

EGAT's Power Plants
- Thermal 3,647.00 10.92
- Combined cycle 6,866.00 2282
- Hydropower 3436.18 10.29
- Diesel 4.40 0.01
- Renewable energy 455 0.01
Purchase from
Domestic Private Power Plants
Independent Power Producers
- Electricity Generating Public Co._,Ltd 1,923.19 563
. - Ratchaburi Electricity Generating Co.,Ltd. 3,481.00 10.18
- Global Power Synergy Co._,Ltd. 700.00 205
- Tri Energy Co_,Ltd. 700.00 205
- Glow IPP Co._,Ltd. 713.00 2.09
- Eastern Power & Electric Co_,Ltd. 350.00 1.02
- BLCP Power Limited 1,346.50 394
- Gulf Power Generation Co_,Ltd. 1,468.00 430
- Ratchaburi Power Co.Ltd. 1,400.00 410
- GHECO-One Co.,Ltd. 660.00 193
Gulf JP Nongsang 800.00 2.34
Small Power Producers 3,524.60 10.31
Neighboring Countries
- Theun Hinboun Expansion (Laos) 434.00 1.30
- Houay Ho(Laos) 126.00 0.38
- Nam Theun 2(Laos) 948.00 284
- Nam Ngum 2(Laos) 596.60 1.79
EGAT-TNB Interconnection System 300.00 0.90

FapimE F LR § (BRC) 3B > a2 0 f o iR TR B 1 oo T $ 455
Lk 41 E DR Lo ECAT ehp A A S R A R eI 2 AR
FARZFAT R FTE e THFPARFHANUE FBPEHRL 2P E Rl o ,&A&
RoR PR BRSSP IPR TR TR CERY FHART AR P 247
o - AWM FTHE (IPP) K¢ 40% > = £-]13A17+ 2 4% (SPPs) > ¢ 10.31
% = By BTRRE B ka T INB2Z T4 BT 94 55.959% > £:21009% » &%
£8.33,379.02 MW > &2 2 24 % o

?fﬁl”‘?," kh (EGAT) eéh8 ¢~ £ 2 ¢
l.x3%¢ T+ K (MEA—Metropolitan Electricity Authority)

o

4 & # Bk (PEA—Provincial Electricity Authority)
3.4 % (Esso) (% B)

Do
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4. Jalaprathan-k /% (Takli)

5. SCG-k & (SCG—Siam Cement Group) (Tung Song)
6. Padaengx %

7.Siam Construction Steel3 *¥ = &

8. :J*> K2 7os #ehy 4 (Sattaheep)

9.pd T2 & (VFA) BT &

FROT S BT 2977 0 2 LB LS FWT S b (ECAT) i stk ie ~ 3 2 e
A3 - BB b BRG] o 0 B AJEECATE ¢ PR RS A TR
BB ARPFTEZ A R IRERG % BV PR A RoEGATIR Ty e

FrxREE mﬁmﬁ%ﬁpﬁﬂFiﬁmahﬁ%iﬁiﬁﬁﬁﬁo

Thailand Electricity Supply Industry

Structure
Generation m - m m m

[ | ] J
Power Purchaser,

System Operation,
And Transmission

Distribution Retail
Supply

14



Distribution Power System

Transmission Line 115 kV, 230 kV, 500 kV
w:'—-———__-‘\ 7]

Generation
13.8 kv

Power Plant

Transmission Line
69 kV, 115 kv

MV Distribution Line
22 kV, 33 kv

Industrial

400/230V household

$ET S HehT 0T fdeT & 57

Average Energy Sales Price

2013 2012 Increase/
Customer (Decrease)
Baht/kWh Baht/kWh Percentage

Metrapelitan Electricity Authority (MEA) 3.04 2.79 B.85
Provincial Electricity Authority (PEA) 3.02 2.81 7.63
Direct customers 3.18 3.01 5.78
Standby power supply 6.51 5.76 12.94
Electricité du Laos (EDL) 1.65 1.83 (9.80)
Tenaga Nasional Berhad 71.28 7.69 (5.32)
(TNB) - Malaysia
Electricité du Cambodge (EDC) 31.65 341 7.14
Other minor customers 2.11 2.05 3.03
Overall Average Sales Price 3.02 2.80 7.97

d b %7 420134 R20124 T 354 ART. 9796 # ¢ REDLZ TNBS % § = %% #- 3 4 Rt B ehe

15



Transmission System

2013 2012
Voltage Level Line Length Number of Transformer Line Length Mumber of  Transformer

{icV) (Circult-Kilometers) Substations Capacity (Clreult-Kilometers) Substations Capacity
(MVA) (WA

500 4,167.17 11 20,849.99 3,884.23 11 20,849.99
230 14,505.65 71 51,160.04 14,060.13 71 50,760.04
132 8.70 = 133.40 8.70 - 133.40
115 13.,660.65 131 14,617.49 13,561.53 130 14,598.74

69 19.00 - = 19.00 = =
300 (HVDC) 23.07 - 388.02 23.07 - 388.02
Total 32,384.24 213 87,148.94 31,556.66 212 B6,730.19

= ~ %4c ASBCUG & € % 2E4F 2 frik

RIS 5 - % 10/14 08:00 422 10/16 11:30 > o & § | H st e fn
R ERACEE L o R FET HABTIE B Y DL 2 AL I & b
BT A EANART SLMAN A T RE ARSI P R R SRR
FAB2 £ B At heT

L% AR RABE R 5 D AR -

Tuesday, October 14 9:15 AM - 9:45 AM

¥4 4 : Neil Larsen

% ¥ i~ ¢ Head of Boiler, Thermal Services SEA, Alstom Power
F&

B R R P RE RTRESER T RE R BRARFEURT A 2P RY L
R FGFCEZER TR E R Rn TEF R B AP o i B R B
WAB LR A ST FRR R IR KRN EERR S A2 B o F LAY
TR HNHLEREAT IR P AT R FALERER R A X LR RAER
BOREF AR G RPFES A B2 RE R RE LATORE S A AR R
BB ARF PR REBRE o ? WE L KT ER REH BRI
B PR D I Rk it B AR o T AT HABE ol EAS T 1S
Fo MR AR R RPEERL S R D AER ARG R L 2 AT )
TAFTW A NS ARMAEL G 3 b PR F TP T3 P45 103
B tebhp * S MELYE - F > RRFAEIZEMNLS ZE - FHREG D
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HE20% AR AP AIIBIMEBfr UG TR F d FRFLE A
FEDH PR B MR ARERY F BE D h A T R

b RS R o R i BT T 7RG 0 R RE
IS TR CL oIS LS RN R L) 8 L A

AT BRI (RIRAER RS ) R foigt D] 2030 £ B2 i -k &
LW 2R R F S AER -

A M B3R 7 H B Y (A2Mi 2 TR EF 2730 4,200 ~+): 3 2020
EAOEERY Bl i K0 A R MEBYFED H2 fik 8
AT

Bt B £ endB g 2 A G R ni i R M BN H R B
HEFaH S A ANEE RS FOL LG LR U B
ST M H R ECE BT R F T 2T R AR
Rl Sk S-S SN U ISR TR CET £ VIS o F

C.HvASERAERFCHERGERE > | D foFbmi G4 LR §
PRE(R AR B2 8) sl B - Reg v g 2k

%

D.p 2008 # 23k gk tecnd #p > Al g 2 TWE Feh* T F R 2
BN EPWH VLT A Ao B EARIROR R ER A E P AE)HE
R E RATE ARAR e
EATT Rz 8 > B9 2373 <~ Al * R RenZA TR p 2005 &2
% 800k p A B F o
FATRB AT I RAHE  DIPRT E anfif4e Kf ¢ BeL W H @ B Fen
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HoZx 3 % RIe2 A5 it ApEOT 285 - R RGFHT S for & oy

Bid e

Asia Pacific Coal and Gas Prices

e
oo Japan Spot
(L ) I/ LNG
b | Ao WY e N . 00
14} f U S W
2 ! [ LNG Contract
4 “ } I. )
o .,\,.-" - J ‘ AN SEA Avg Domestic Gas
(N ] | Al
N | gt Australia Export
4 _~ Coal
2 e
d < ~ Thailand Lignite $28/tonne ¢

2006 2007 2008 2009 2010 2011 2012 2013 2014

APAC, Natural Gas/Coal Price Comp arison, 2006-2014 (S auce: Flatts, IHS)

Coal prices declining and separation now is much wider versus natural gas
LAZRRNCH FERL BN KA -2 FRE AP EBPLS XL 3

BRAT S LR ERE

BB 8® 10 £ 4e0 =2 & -

Major Coal Exporting Countries

Indonesia
46%

L Australia
YA !

Global Thermal Coal Trade, Share held by Major Exporters, 2013
(Source: McCloskey Coal)

Indonesia has become dominant supplier in global coal trade, share has
tripled in only 15 years
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JE R R AT AR B R AT e e ) LK

Quality Trends in Indonesia Coal Exports

mt W Bituminous 1 Sub-bit M Lignite
450 -

350 -

250 -~
200 -~
150 -
100 -

50 -

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Indonesia Coal Exports by Source, 2003-2013
(Source: Platts, IHS)

Indonesia exports shifting more to lower-rank coals

K 2SR Lo 580 0 o7 1 8 0 e MA@ E RSS2 &
Y N U

Lod Sl S e ¢ el T 7)4Rih 1 & w it

YAl BT R BL R /PHNER B R AQS 3 F

Bapdl s i L B R TARL M AR kAR o
Impact of coal type on boiler size

Med High
Volatile Volatile
Bituminous Bituminous
or
Sub-
Bituminous




2. B 7 § H-crd it

= BEGF T2 ¢ RRipRe - 2o 2Ry Mz« 27 2 Wi
kAR CHEHLE G 5 PR o bl4ez £ - ABB 31~ ALSTON % 0 # ¢ p
cend o~ J-Power 2 4 M= R A NP FBEEE S PR AR FRRE VRPIE

By EFE- 4

3. Process Performance Improvement Though Balance+ Control Concept,

Experiences from GHECO-One

Tuesday, October 14 10:15 AM - 10:45 AM
32 4 ! Jari Leppakoski, VP Process Controls, AF Consultants/Finland
~ % H i+ ! Andrew Eley, GHECO-One Plant Operations Manager Advisor, GHECO-One
‘4 GHECO-One % Aufe & firtizdl ey 4132 & ) & laztti

# GHECO-One % Rede &1 - BAL B HIE G F 2 Fen 2 B> PR B A2 A8
v ks £ 3L o Balancetd 7 # * YR B 7 f;\mﬁiﬁm#’”’?r’lf* fo e B R A
Hia 4 20 BAPIDF£AE - ik &7 Balancetniz#[# A gk AR A » N B
GHECO-One % @ * enf g5 % Hroxy o
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GHECO-ONE & Re 7 #:

Location: [hall A

Map Ta Phut Industrial Estate, Rayong | B ¥ /1 ¥ B % » =7 4 - ﬁ* 2
Technology: PFF AL

Super Critical Pulverized Coal-Fired | %% ¥ % 42 T f 4%

Boiler

Production Capacity: 2AFE

Power 660 MW T4 660 MW(a + 1)
Commercial Operation Date: PEEREp Y

August 2012 2012 & 8 *

* #- &_BALANCE+ ?

vE- AT RMGR R T NS R S b R B
B I A R o A P e B D L R fr LR i) S R
BALANCE 5 413% &

RREEHER 460 T BB 0 B R R AE MR EET R £ R
SRR ENEIE S AR I S
BALANCE+ + & 32

B (w3) 24 5 HFFL > TRTELEPE B2 FoL R Tikd o oA
148358 i3 & F24 B » BALANCE+ s B E_J A 503 e E 4] 0 35 B At gk 6 3] 1 2 e
AR & F- BG4 EE 4 0 ¥ Balancet PID #5490 & #4 a0 EAp i B
SR ETR TR > F R4 A LW e
BALANCE+ # st 4@ ?
1A flAehmd chp i 3t 5 3
WA B R Ay B el AR Y hiT S
BRI HIF By gREELRE
4 &R ypenplR 7 g Dok B QRS T AR
5. ) T g
6. 4 B AR5
T aipa o v o IR E RO S

. GHECO-ONE n,}iﬁ"b fFeng g o

@;r
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RESNCER 28§ SEE R LI R L By E R
U IE S D AR B e R

|5

FR 3. 4% T35 §F 3 REMI N2.7% > B lpens Rt Rl B2
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Mill Outlet Temperature (°F)
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5.Failure of P91 - Tragedy Averted Tuesday, October 14 2:15 PM

- 3:00 PM

#F 2 4 ! Greg Krieser,

% H = ! Division Manager/Production Operations, Omaha Public Power District

(OPPD)
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6. Controlling Varnish and Extending the Life of Lubricating 0il in

Steam Turbines

AR R Gk (varnish) iz 12 BN & & &
Tuesday, October 14 4:00 PM - 4:30 PM
384 % : Yuan Bai Shan,
% ¥ i~ :Vice President of Isopur Fluid Technologies, Shanghai. Raymond K. Gomes,
CEO of Isopur Fluid Technologies, USA
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Item Value
A GE TFA Turbine Oil Requirements in gallons 6.200
Average Cost per Gallon 315
Cost Per Turbine of an Oil Change — (62000 * 15) 393.000
Cost of Varnish Removal Chemical Flush 3100.000
Cost per turbine for 2 Oil Changes (2 purchases of oil and 2 3$386.000
flushes)
Cost of Purification System., Approximately $25.000
Filter Replacement Cost with Labor for 10 Years 38.000
Total Cost of a Purification System for 10 Years $33.000
Savings Per Turbine Using a Purification System 3353.000
Savings for 7 Turbines Using Purification Systems 32.417.000
Savings for 7 Turbine if Three 0il Changes Were Required 4,053.000
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7. Best Practices in Environmental Management

Tuesday, October 14 4:30 PM - 5:00 PM

B A EFR X 0107 14p T =4:30 - 7= 5:00
k4 + 1 Ed Cruz,

% H i+ 1 Ed Cruz, ETS Superintendent, Pearl Energy
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WILDLIFE PROTECTION
Philippine Eagle Owl
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Mae Moh (EGAT) Boiler Modifications to Adapt to Fuel Degradation (EGAT) Mae Moh( #
F)pinB e R BYOPp RE T
Wednesday, October 15 8:30 AM - 9:00 AM
¢4 4 : Piriya Thongchiew,
% ¥ = : Head of Efficiency Section 2 Mae Moh Power Plant, Electricity
Generating Authority of Thailand (EGAT)

CO-AUTHORS:
Doug Hart, Manager of Engineering, Combustion Systems, Alstom Power
Neil Larsen, Head of Boiler, Thermal Services SEA, Alstom Power
William Bailey, Senior Firing Systems Engineer, Alstom Thermal Services, Alstom
Power
Nancy Mohn, Director, Strategic Marketing, Alstom Power
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Power Generation Loss from slagging

MWh
180,000 7~ | [munit13 171,226
160,000 {7 | sy
140,000 1| R
16,000 4T miver
100,000 {1 | s
— Fs mUnit 4
60,000 45916 52,512 52,249
40,000
20,000
g

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

% ¥R T %A (slagging) 2 #F TSI

Shutdown ~ 1 month for demollshlng
i SRS s
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Further Crisis of Mae Moh Lignite Degradation

>5.0%

>15.0%

Mining Master Plan

15
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Tendency of Mae Moh Lignite Ash properties

“%Mineral Oxide By, pning Limitation of Unit 8-13 Boiler
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3.3x % ¥ M4TE B ET F ORI

4. % 3 M40 BE | URIEA

£

VRS DR TR ER FARLE
BiEfEAS kv D OEM Ryp R g 233 03k Ca0 7 2 %% & # 4 i 40%> % Cal
B> 23%PF > FREMRERC IR 2016 - 2026 & B RS # T £:F 18,606 GWh o

o T ERIER 3 ¥

l.#BPERS R -

2HETANEY N2k (CFS) -

B A b AT A £ e

A FERp 48 kG DA A

bl P DEFIZF 2

COAL ANALYSIS BEFORE AND AFTER

MODIFICATIONS
Lignite (Pre Retrofit) Lignite (Post Retrofit)

%H20 29.94 31.27
%VM 26.67 28.53

%FC 14.18 17.77
%Ash 29.21 22.43

HHV, kcal/kg 2645 2975

%S 2.61 2.08
%Ca0 (SO3 Free) 18.99 30.69

% Fe203 13.06 13.16

Ash Fusion Temp Ash Fusion Temp

Initial (IT), °C 1243 1227
Softening (ST), °C 1248 1233

Fluid (FT), °C 1313 1260

delta T (FT-IT), °C 70 33

X TRBAHERY 2 AFTAH
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9. Clinker Management in CPPS

Castle Peak Power Station Boiler Clinker Management

B TR AT

Wednesday, October 15 1:30 PM - 2:15 PM

#F 2 4 : Wing Kai Yip,

% H = : Performance Team Leader, CLP Power Hong Kong Limited

FORFE AR BA > A2 THRAF e RERFREE o 7 L8 T R (CPPS)
Fo R R A FE LR 2 3 U RV P AT R e B E R Y E
ARG AR s T AT RGRG AR S o BRARG A R d Ea A | T
3

WoOmBMERGE TR A SRR R

% ¢ 2(CLP) 4 &

ROLPEL +» LA RFT 2 FEFLE A FTF EAp5 019,812 v &5 H 5
PET 0 AR K% HE80% of AT *T 0%
Black Point Power Station (NaturalGas) 2, 500MW -
Castle Peak Power Station (Coal Fired) 4,108 MW -
Penny’ s Bay PowerStation (IDO) 300MW -

= 2.3 million ¥F&ET B -

Daya Bay NuclearPower Stationl, 380MW -
Guangzhou Pumped Storage Power Station600MW
WEEFE 8, 888MW
. BFETRAE
19823199037 &E # > ¥ 7 & © 4, 108MW(4 x 350MW +4 x 677. 5MW)
IR PR A 090# N3l MNOXWHIER - H ¢ B2 & B3l d = s e
(coal,0il, NG)
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B Station:
677MW x 4

B P e . : _' a N = = #2! Coal jetty for
A Station: S o e . 140 kDWT cap

\iaccale

350MW x 4

3 Coal piles total : 5 ~6.4km open type
~1 million tonnes conveyors, most are

rvrarad in ctaal haticinne

R E R

1. BRudhdp o A3kt 2 B i i % o el

2.3 M-Nox B2 YV F B s> RYVEARBLFNHE > RFEL AL

3 MAEY BB FL R R Fa B

LMD B RAROAET I BB E R B o BRI A
s BB % AR

i

P Nz
Bituminous Subituminous Lignite
Boiler Boiler Boiler

%2 AR £

Ash property Fusion temp Fe203 CaO Mgf) élagging index
Rolleston 1180 9 5 1.5 0.1
Jembayan 1185 8 10 3 0.4
Melawan 1160 11 5 3 0.45

ABK 1150 12 11 4 0.5

Lati 1100 11 8 3 0.5
Adaro 1150 15 16 7.5 0.64
Kideco 1215 18 23 10 1.4

Coal Brand Ash % S % Kcal/lkg Moistr % Fixed C V. matr FC/VM  Grind. Ind
Rolleston 7.3 0.5 5750 17.7 47 28 1.65 52
Jembayan 5.5 0.47 5450 20.2 38.6 35.78 1.08 48
Melawan 5.4 0.2 5300 23 374 37 1.09 45
ABK 4.5 0.29 5250 23 37.33 35.17 1.06 42
Lati 4.6 0.7 5200 25 37.3 35 1.09 47
Adaro 1.9 0.1 5100 25 35.2 36.8 0.94 48
Kideco 2.3 0.1 4950 26 34.8 38.2 Y 0.94 48

L 02 e TG H B KA kA e o
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10. SJSAS Forced Air Cooling System for Turbine Cooling Rate

Optimization %413 F 4 47 (FAC)

Wednesday, October 15 11:30 AM - 12:00 PM
#F £ 4 : Tan Kheng Hoe,

% ¥ i+ : Head (Maintenance), Tenaga Nasional Berhad
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AIR FLOW IN HP CASING

AIR FLOW IN IP CASING

FAC % STSAS # 7 Hi%
1. 4 % frsh 8 3L el o

bk B Y FEF PAC H BT K
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% ETFAC F (4 4rd )

COOLING CURVES FOR HP CASING (OUTER CYLINDER)
HP % 8 4 4rd s (%)

Unit 1 HP Outer Cylinder Metal Temperature

400

»JMJG_U1_MAA3IOCTEE5XV1
85.308
°c

50

2/2/2013 12:00:00 AM 3.00d 5/2/2013 12:00:00 AM
= OJMJG_U1_MAAIDCTETSBXV1

96.532

-c
#HP OUTER MID RH FLG M/W TEMP

OUPPER HP OUTER EXH I'W TEMP

COOLING CURVES FOR HP CASING (INNER CYLINDER)
HP £ 3 4 4rw & (M F)

Unit 1 HP Inner Cylinder Metal Temperature

450

& JMJG_U1_MAA3IOCTE15XV1
81.123
c

OJMJG_U1_MAAIOCTE3I0XV1
78.008

2/2/2013 12:00:00 AM 3.00 days 5/2/2013 12:00:00 AM

#UPPER HP INNER CYLI/W TEMP

OLOWER HP INNER CYL I/'W TEMP
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COOLING CURVES FOR IP CASING (OUTER CYLINDER)
IP£g4rd & (H§F)

Unit 1 IP Outer Cylinder Metal Temperature

450 400

+JMJG_U1_MAB30CTE65XV1
79.255

°C

T UMJG_U1_MAB30CT680XV1

= 81.425
2/2/2013 12:00:00 AM 3.00 days 5/2/2013 12:00:00 AM |

«LWR IP OUTEREXT 6 RH FLG M/W T

COLOWER IP OUTER EXT 5 M/W TEMP

COOLING CURVES FOR IP CASING (INNER CYLINDER)
IPEg44rd & (MF)

Unit 1 IP Inner Cylinder Metal Temperature

550
A
A
\A

W\a

#JMJG_U1_MAB30CTE15XV1
71.392

L

50

2/2/2013 12:00:00 AM 3.00 days 5/2/2013 12:00:00 AM

#UPPER IP INNER CYL 'W TEMP
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11. Implementing Boiler Cleaning Best Practices
2w il ik chko i 5%

Wednesday, October 15 2:30 PM - 3:00 PM

3 2 % : Peter Dougherty,

NEAH

Sales & Technical Coor. Mgr - Asia, Diamond Power International Inc.
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