3.1 udeyaduan1IymsiAun3ed (Operating point) MFuuusians

o A Ay o & a 4 a .
Tumsaniiunmsitesuiludeslstoyamuannzmsduniowan i (Operating

U

[

o a J v { A a
point) #0199 Tagn151imo59adananNne159181989AWHKUA TN Heat Balance
Guaranteed fanaaalugld 3.1 Uszneudenigugil, A1A1NAN HazA18ATIN5 l1ia Y09

1 4
Gum”lwaﬂaumgfmaza@ﬂmwﬂﬂim Boiler, Steam Turbine 171 Generator, Heater, Condenser

]
3 =

% 1 13 { do a & o o [
1az Cooling Tower F3eu lvgiilugaianiigunsalinAaasnuaa s lWihddesdyanaudnn

Q

{ J a 4 v
ngudnunumMIAuAIoansoutanuasg udoya s 1Wilh (Mae Moh Power Plant Database)

Berigrd by et LT Co,1.85) LR T .
§ GENERATOR OUTPUT MERTIONED IN THIS HEAT BALANCE IS
3 161.0 .0 DIFINED BY "OUTPUT AT GEMERATOR TERMINAL® AFTER DEDUCTION OF
l H 3403.64 237.208 _"ELECTRICAL POWER SUPPLIED TO PRODUCE GENERATOR EXCITATION®, {
12.000 K0/S a
o .
HP T %E Q’u/rbne Tlrbing
. K 5 Generator
Boiler o P INIREER = 1NIET: @) wm
T R i
ok 2 g8 5[ ER § 3
s |o | of ol lole 8l o |6l 8| &
ﬁ L £}
3.39210.52 3 3 ELECTRICITY GENERATING|
um it 231 208 ’9~55 ~‘ = " ¢ bt B AUTHORITY
Heater NO7 A OF THAILAND
181.0
= j:“"‘ 2 o (100% GTC)
p
MAKE UP : 0 X
B . 353. Bl E o essure :
Heater No.5| ( e L (o S M
11.87 |150.7
e Somjass Smyms
Heater No.4 BmiA) |-c_(X)
5.082 |130.7 12.37 11264 —'—-———
450 |192.6 192.9 KJ/KG | KG/S
s}:;éa'i:‘:r N Tenlgsean z;;.d'll.sn ms: IJ{I 217
o] S|
2.450 |108.9 [ o _12.87 |101.3
448.3116.775 czs.dxoe.mn
| lapon - : e ki
1121 174 e 0.0771 |91.182
X ¥ TSR0 Tm;l 12.611 7709.91[12.611 "2363.711162.408
4311 Zi
Heater NO 2 537168, 0.2167 [65.54% 0.7211 |85.50¢ ==
L 2272.445.350 nn.d. 5.350 — 1= mew
Heater No.1 *1 - A J
KPOINNS 13.87 418 _ i T Condenser ~— 28, 0%
KRAKAL 9.2 175.04 168,635 EB 5— Class Mo, GCOO10 ‘
TRERMAL """"‘“mm |Condensate Extraction | [rusi_ecectric co.. to)
x100 = 45762 % (GUARANTEED) Pump 069050-12/TAK-BO00R:
237, 2085 (3403, 68-1072, 51) 4214 502x (3533, 33-2056. 38) =9  {omE ss021_were AT

‘lJ‘ﬁ 3.1 UWUNTIN Heat Balance Guaranteed "IJENTNUI,‘V\I‘V\IHDJHJLHM’JEWI 8 918 Load 300 MW

TaowsEndrandwdnoadialselulih
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msilmesisufudouiiudoya fisude il

1. Superheat Steam Pressure 130AugUY04 101 %0U81A54 [Bar(a)]

2. Superheat Steam Temperature w‘%aqmwgﬁmm%ﬁw%’aumﬂéa [°C]

3. Superheat Steam Flow Rate #308n31m3 Inaveslethdousantanendhg up
Turbine [kg/s]

4. HP Turbine Exhaust Steam Pressure w%mmﬁumm‘laﬁw%’aumﬂﬁwmaﬂmﬂ HP
Turbine [Bar(a)]

5. Cold- Reheat Steam Temperature w%qmwQﬁsumllaﬁﬁauﬂméwmaﬂmn HP
Turbine [°C]

6. Hot-Reheat Steam Pressure ¥30a1usuv04 lo1h¥ousiase naslianudoud
Ta® Boiler fiE]uL"fﬁQ'f IP Turbine [Bar(a)]

7. Hot-Reheat Steam Temperature w%qmwgﬁmaﬂaﬁﬁ'aumﬂﬁq naaliianudou
5118 Boiler 1011314 IP Turbine [°C]

8. Superheat Spray Flow Rate w%é’mwmﬂwammﬁwﬁaaﬂmﬂ Feed Water Heater
No.7 uianlfdmSuangungl Superheat Steam AoWIANG HP Turbine [kg/s]

9. Reheat Spray Flow Rate #396051013 111av94111709n910 Boiler Feed Pump 111}4
g mivangungi Hot-Reheat Steam nowidg IP Turbine [kg/s]

10. Ambient Temperature %309 m1HUss0Me Tagsou 159 1Wih [°C]

11.Generator Output ﬁ%@ﬁiﬁlﬂﬂ%}hi?mﬁwa@qﬁ} [kW]

12. LP Turbine Exhaust Steam Temperature N30 QUN Hueele 1?1511 199N910 LP
Turbine mg? Condenser ['C]

13.Condenser Pressure ¥30Aua U811 Condenser [Bar(g)]

14. Cooling Water Inlet Temperature w’%aqmwgﬁmmﬁ"mdmgumﬁw Condenser ['C]

15. Cooling Water Outlet Temperature w%qmwgﬁmmﬁmdmgumaaﬂ Condenser
[°C]

16. Cooling Water Flow Rate 1398031015 1vave11i1a018191n Cooling Tower 191-
®®n Condenser [m3/s]

17. Feed Water Temperature to Heater No.1 H3e gUNY Huo9 1:?11{] 9141 Feed Water

Heater No.1 ['C]
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18. Feed Water Flow Rate to Heater No.1 w‘%aé’mwms'lwammﬁﬁﬂam%ﬁ Feed Water
Heater No.1 [kg/s]

19. Feed Water Outlet Temperature Heater No.2 ﬁ%qmwgﬁmmﬁm A95UNII0 1N
AN30UIAI90NIN Feed Water Heater No.2 [°C]

20. Feed Water Outlet Temperature Heater No.3 ﬁ%qmwgﬁmaﬂ?m A95UNII0 1N
AW30UIA290NIN Feed Water Heater No.3 [°C]

21. Feed Water Outlet Temperature Heater No.4 ﬁ%qquﬁmaqﬁmﬁq 5UMISOIEM
Au30UIA290N91IN Feed Water Heater No.4 [°C]

22. Feed Water Inlet Temperature Heater No.6 n30 QUN9 Huog 1?1 ABUIU1 Feed Water
Heater No.6 ['C]

23. Feed Water Inlet Pressure Heater No.6 139A210 AU 1I1fi DU Feed Water Heater
No.6 [Bar(a)]

24. Drain Temperature Heater No.6 to Dearator w%qmw@.ﬁmmﬁﬁzmﬂaaﬂmﬂ Feed
Water Heater No.6 ENZ;"{ Dearator #3® Heater No.5 [°C]

25. Feed Water Outlet Temperature Heater No.6 w%qmwgﬁmmﬁmﬁ’q FUNITaIEM
AN30UIA290N1IN Feed Water Heater No.6 [°C]

26. Feed Water Outlet Temperature Heater No.7 w%qmwgﬁmmﬁm A95UN15D1UN
auFound100n1n Feed Water Heater No.7 titelouidh Boiler [°C]

27. Drain Temperature Heater No.7 to Heater No.6 w%qmﬁgﬁmmﬁﬁzmﬂa@ﬂﬂm
Feed Water Heater No.7 m@j Heater No.6 ['C]

28. Final Feed Water Pressure to Boiler H3 00213 @ U L%!: 1% 8% 191 Boiler WU >R
Economizer [Bar(a)]

29. Final Feed Water Flow Rate to Boiler #38873115 lnaveniiflenidh Boiler i1y
%A Economizer [kg/s]

30. Final Feed Water Temperature to Boiler #30gavigRvesiiilonidh Boiler e
Economizer [°C]

31. Primary Air Heater(PAH) Air Inlet Temperature w’%aqmwgﬁmmmmﬁﬁmﬂhqﬂ ﬂiiﬁ
quoman 19 udeansa g i lusdu Boiler (Primary Air Heater) [°C]

32. Primary Air Heater(PAH) Air Outlet Temperature w%qmwg U090 1MA %”e‘)uﬁaaﬂ

Primary Air Heater ['C]
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33. Primary Air Heater(PAH) Gas Inlet Temperature W30 QUN N4 leiTe91n Boiler
d'legﬁ Primary Air Heater ["C]

34. Primary Air Heater(PAH) Gas Outlet Temperature ﬁ%@@ﬂm{] Hv04 lo1d891n Boiler
‘ﬁ’e’]’t’]ﬂ Primary Air Heater ["C]

35. Primary Air Flow Rate #308731m15 lnaveseinmiai 198 1@oanag s un luiflu
Boiler [kg/s]

36. Secondary Air Heater(SAH) Air Inlet Temperature N5 0 QUNY WUDI91N1 ﬁ‘ﬁ 11
gunsaiguoimazaon1sm nsilu Boiler (Secondary Air Heater) [°C]

37. Secondary Air Heater(SAH) Air Outlet Temperature 3999449849101 Afoud
900 Secondary Air Heater [°C]

38. Secondary Air Heater(SAH) Gas Inlet Temperature %309 ¥ gl v 04 1o1d 8910
Boiler “ﬁmgﬁ Secondary Air Heater ['C]

39. Secondary Air Heater(SAH) Gas Outlet Temperature #3509 i v loidyv1n
Boiler “ﬁ@@ﬂ Secondary Air Heater [°C]

40. Secondary Air Flow Rate H509A51013 1M ave3101018%28n15tM111137 1% Boiler
[kg/s]

41. Total Air Flow Rate ¥308a31m3 Inavesoimeanuai 14 umsmn vsfiafomas
14 Boiler éuﬂuwasamwin Primary Air Flow Rate N1J Secondary Air Flow Rate [kg/s]

42. Total Coal Flow Rate #308a51n15deutSmasusius Tivag e lngdlu

Boiler N91NA [kg/s]

3.1.1 szuudaiug 1udeyalsaluilh (Mae Moh Power Plant Database)

o J Y ] =~ A 1 o 1 A 1
iz‘U‘UﬂTlJﬂiJﬂTi‘V]NTL!EU’EN’QiJﬂ‘i‘mTiQUl’V‘IV\IHLMUHZ?Jﬂ1i!%@h¢]@ﬂuw1ulﬂ‘iflﬂﬂﬂ

{ ' L 1 A o ¥ 1 [ ~
Wo3aizen1 Infi-90 Network Fuiluresnadeiiuvesdyaiams Iihnimade-5u Taoll

H
A

¢ A =) 1 . A o A a Jd A v
ginsali¥euAoizona1 Computer Interface Unit (CIU) 1191110 11A503A0 NN AT (50071
(% & o A 1w Y [ a Jq ¥ o
Data Computer #2114 11/ 1n1sifouaony CIU wiounudeun1y1nouiiaos 19H101s
o v g U ' ] a 4 '
Uszuranadyaiunialiiudrvanuacg Data Computer Tunaazminenaa 1vlih irouso

19111 Database Server ¥03ngu 153 1 miieh 4-7 nazngulseluilmiaeh s-13 15on
aeldsllszuunIoviedoyaves niln. (EGAT LAN) &9 1491una 11 (Work Station) 92

U Y
[

Y =K

v & 1 '
aunsoidedoyalselifhnsamy uave luamisadineszvuniuguuealsd w18

aaaaalugiin 3.2
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| Gk - ol i s
oL — p. & %
Py b ey Data Computer <« --
— ) et

Database Web Database Web
Server 4-7 é 0 § J Server 4-7 Server 8-13 Server 8-13
[ EGAT Intranet (EGAT LAN) ‘
Work Station 1 Work Station 2 Work Station 3 Work Station X

{ v v & 9 Y a 4 Y Y 9
gﬂﬁ 32 Lmumwiﬂiminmﬁ]mﬂmayjammmmum%ﬂid”lwwumqgmmau“a

a o A A A gy
3.1.2 ﬂﬂﬂ\‘lqﬂﬂim’]ﬂ!WN!ﬂN!Wﬂ!ﬂUﬂlm&ﬁ

{ o o ao o v a o oo
pyansuiludesldluauite venmiloniniiadaoginssiiaaanenudalse i

T vy & oA . A o
ﬂua“ﬁﬂlﬂuﬁ’)u‘lﬁiylla']uu ABA1 Cooling Water Flow Rate 1599831119

99 RY

=
£a)]
Lo
=)
)
=
=3

H J 4 A

lvavesimaodufiuain Cooling Tower HaI5zUI8ANNS DUDONFUTTONFA THAndL
191 Condenser 1105 UANTOUMADIINTZUUNADDON 11/ Cooling Tower 3z¥1n15 Tauaz

g 9 ¥ ... 5. A4 g 9 S a
INUIDYanIY Portable Ultrasonic Liquid Flow Meter IN9INVUDY A Flow Rate Wusieun

Tagdwmiagada danaadlugil 3.3
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-101
b

| Hon I

t ] . D) | 0
"oy f Ll o “J; ‘JT: r _Jj L i i -
‘-_l_‘_x: N 7 q.u | H— :

REVE | T T
e |
oy o | ELECTRICITY GENERATING AUTHORITY OF THAILAND
L i NAE MOH POWER, PROJECT UNIT & - §
S0 h i Y 1
Y )

ii ii I ;‘“ i ," l G- TYPICAL P & | DIAGRAM

MAN COOLING WATER SYSTEM

i 1.1
o

i

Quitlet | SNPPRARARRRRA]

319 3.3 uRUAINENUIIAAT Cooling Water Flow Rate

o A < 1 a d o 1 I 1 { a 4 o w a
autiumsinudeyammsiimesana Taodluaunaes u anz@unsestdiwan
3 o A
300 MW (100%), 240 MW (80%) 148z 180 MW (60%) Tagiluszeznaivaigdd luaneiiios
] 2 g a 4 @ ] ] { 1
%291 2555 Fuduannzmaauaiodluaniwilagivveslse Ilihwinngwiaeh s neunga

v 1
FOUUIFTITNHININIGTE 51663198@1"191}@33!611/]\1 3 @NITMEINAA LAAIIUNANUIN N A1519N

Q

Y
% 2 1

9 1] v
N1-N4 NU ’ZIEJ‘(’JNﬁZJ“]Jf’fl}E]N”ﬁ o amazmum’%mﬁmwam 300 MW aguaadluasen 3.1

A . . A o w a 9 1 a o A
ATTINN 3.1 ’d‘siﬂ Operating Pomtumwu”lmmmwaﬁ 300 MW mayjammaﬂiu’m‘ﬂ 16

I < A
NINGIAN 2555 Lﬂuizﬂznm 24 Glfﬂmmmum

Seud IRERIVELH N1y foya
1 Superheat Steam Pressure Bar(a) 161.0
2 Superheat Steam Temperature °C 538.9
3 Superheat Steam Flow Rate kg/s 257.1
4 HP Turbine Exhaust Steam Pressure Bar(a) 41.4
5 Cold- Reheat Steam Temperature °C 3394
6 Hot-Reheat Steam Pressure Bar(a) 38.7
7 Hot-Reheat Steam Temperature °C 530.2
8 Superheat Spray Flow Rate kg/s 6.7
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a '
13199 3.1 (D)

S TRERIVEGH N1 foya
9 Reheat Spray Flow Rate kg/s 0.0
10 | Ambient Temperature °C 28.8
11 Generator Output kW 299,141
12 LP Turbine Exhaust Steam Temperature °C 44 .4
13 Condenser Pressure Bar(g) 0.089
14 Cooling Water Inlet Temperature °C 31.3
15 Cooling Water Outlet Temperature °C 41.9
16 Cooling Water Flow Rate m’/s 7,936
17 Feed Water Temperature to Heater No.1 °C 45.2
18 Feed Water Flow Rate to Heater No.1 kg/s 177.0
19 Feed Water Outlet Temperature Heater No.2 °C 97.7
20 Feed Water Outlet Temperature Heater No.3 °C 127.4
21 Feed Water Outlet Temperature Heater No.4 °C 157.4
22 Feed Water Inlet Temperature Heater No.6 °C 185.8
23 Feed Water Inlet Pressure Heater No.6 Bar(g) 185.0
24 Drain Temperature Heater No.6 to Dearator °C 187.4
25 Feed Water Outlet Temperature Heater No.6 °C 207.3
26 Feed Water Outlet Temperature Heater No.7 °C 247.6
27 Drain Temperature Heater No.7 to Heater No.6 °C 208.6
28 Final Feed Water Pressure to Boiler Bar(g) 178.0
29 Final Feed Water Flow Rate to Boiler kg/s 237.4
30 Final Feed Water Temperature to Boiler °C 248.5
31 Primary Air Heater(PAH) Air Inlet Temperature °C 56.2
32 Primary Air Heater(PAH) Air Outlet Temperature °C 312.1
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a '
13199 3.1 (D)

S TRERIVEGH N1 foya
33 |Primary Air Heater(PAH) Gas Inlet Temperature °’C 405.3
34  |Primary Air Heater(PAH) Gas Outlet Temperature °C 172.5
35 Primary Air Flow Rate kg/s 148.4
36  |Secondary Air Heater(SAH) Air Inlet Temperature °C 43.9
37 |Secondary Air Heater(SAH) Air Outlet Temperature °C 282.4
38 |Secondary Air Heater(SAH) Gas Inlet Temperature °C 314.7
39 [Secondary Air Heater(SAH) Gas Outlet Temperature °C 179.1
40 Secondary Air Flow Rate kg/s 195.6
41 Total Air Flow Rate kg/s 344.0
42 Total Coal Flow Rate kg/s 73.04

3.2 ahaudesaazmadunseswanliiihluilogi

® Design Case

191/51n51 Gate Cycle & Cycle Link avaniveanis Tidhordauialszmalnglu
M3 D§1093110Y Design Case danaaslugilii 3.4 Wldwiadmesduaning

a A Y A v 9 . v 9
mumseﬂﬂammnmaga Operating Data Glumeua 3.1
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-

317 3.4 nuuraeagiuuy Design Case Tag1d 1151051 Gate Cycle & Cycle Link

[ ] 1 a 14 J
mﬂmwmuu’mmmmm%ﬁ@u%’auﬁamwnmmas Operating Data Glmmazqﬂ

auaaalugii 3.5

ol
k_‘ GateCycle FUS300:FUS300 - [Flowsheet]

{ @ ] U a 4 v d 1 o t4
Eﬂﬁ 3.5 AIDYWNITATIVADUATNITINADIAAANTLUAAS A NOU-HA qﬂﬂim
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® Off-Design Case

A Y ° a a s . IS 9 v Y

Weeenuuuluyusiaeslinisimes Operating Data WU lUa1udnan1sual 1zang
Huiinuuusiaseldedlugziuuy Off-Design e lamisanaase Sunlaesu Operating Data

= [ v @ A [ a Yy A a ds! k2
Gluﬂ’liﬂﬂ‘H']ﬂ'J']iJﬁlJWL!‘ﬁsll@\iﬂﬂllﬂﬁcﬂﬁﬂ‘ﬂ']ﬂ‘llWaﬂﬁg‘ﬂﬂﬂluﬂﬁgﬂﬁuﬂ1ﬁwaﬂqu'lﬂlﬂﬂélluulﬂ

3.3 @314 Correction Curve Mu5UUSuuddmlslunszuiumsnananuuudiassnasavu
A [ ~ @ Ao o = = g‘/ o I 1 9 k)
ienaasalsunlasuanlsniasdnyinaz vuiiu lailuaetoyands Run Program
o . Y v Jd a a o @
Yo UT1a03 ugUNDY Off-Design Case 92 Idwadnsasz@ansamuesgilnsainanlu
a ti‘ td' [ ti‘ 1 v g}/ =
aszurumsnaanlasunasldanmansgnuvesnisdsunlasuaivesdanilsiu use

Percent Change in Thermal Efficiency ua11i1 1fMuIaiAn Correction Factor Aaaunsh (3.1

‘Balhange in Thermal Efficiency
Correction Factor = 1+ [— g 15 fr 2 )

(3.1

@ 1 o J . ( J A ¥ ' <
NIDYINITATIUIU AT Correction Factor “lJ’ENﬂ?ILL‘]JﬁﬂWQ‘m“I’TQN‘IJTI’Ta’E)LEJMGUHGﬁIT

=

Condenser (Cooling Water Temperature at Condenser Inlet) 11115918 Load 300 MW 1 uAnA &

U a

Y a A . d‘ A Lg G 1 d' 1
dawalinlsz@nFnmues Steam Turbine tldsunilasl) iinAuvsoanas 1wy Nagungil

QU

¥ 1

< ' o ) ' a a .
u’mamﬂumnfﬁj”l Condenser mum@amm‘uﬁ@ 28 C HuA/52aNTNINVDY Steam Turbine 9

'
1 a A

[ Y
duTawiisualdlas lifnsdfuudlag uadiarguugimuiiwiu 35 °C vz 1w

U

anuamIsoniemanuiowmaseen llvinszuunaa lddesas 117 Condenser gayido

< ] = . Yy A Y a A
anuilugygins auliam15089 Steam 800910 LP Turbine Iaaui danalvdlsz@nsam
Y

Y94 Steam Turbine $1a4 ?‘hﬂ%lmlﬁjﬁ?iﬂ?‘h Correction Factor ﬂzﬁﬁwqq?ﬁu
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26 Change in Thermal Iifl‘i.t.:i.em::yI ~. O .. ...

B0%GTC
R
ol

(]
100%GTC

Change in Thermal Efficien

i1t M AL
T 1T HIH A VA i T
171':1,61 Operating Point aasuuuanaad agdia
2}

%Change in Thermal Efficiency wvindu guel

o

........ il I
H T HEE

T

100%GTE

s i e
80%GTC: _.io

Cooling water temperature at condenser inlet : 28.0 °C

(Y 1 9

[ o J 1 1 J 3 4 A a A a
3.6 'J’f]EI'N"]J@Hﬁﬂ'NlI’ffiJW“Ll‘ﬁi%’l’i'NﬂﬂHﬂ'ﬂilﬁ]ﬂ‘mﬂ'ﬂll!‘llaﬂu!lﬂaﬂﬂizﬁﬂﬁﬂ’lwy’ﬁﬂ

=).

31/

¥ Y v a ¥ Vg P ] Yo
ﬂ'J'lllfl"é]uﬂlﬁlﬁiiﬁulwW'Iﬂ‘Uﬂ'lqmﬂgﬂu’l‘ﬂﬁ@lﬁluﬂ]’lﬁl’l Condenser ‘;]Nllﬂillll'li]'lﬂ

s
a o Y a v

vsundwaaawanoai1elsewih

9 A ° I~ Y < A 1 U
vindoyalugii 3.6 mdmImumuaunIsh (3.1) 92 1dA1 Correction Factor Ntaaz a1
4

J < o Y a A .

gavgilivae®uy 1 Condenser 1115 uns15uud 52N 1MY09 Steam Turbine Haz
9 < a J 9 . ' a ¥ T3 A

aSatluaumineadiaaaas Iag i Correction Curve A3DUAGUFIQUHYTUIHADIETUN

3 a 4 o o

Al 18 Tunszurumanaa TiihaeaTsa Infie i 1 aminuuIniaves STEP Factor

ao 11 daa13199 3.2
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{ ' . ' J a? s
@13197 3.2 A1 Correction Factor 611’emmazmmmqmwguumamﬂumﬁw Condenser

Cooling Water RRMTEL
AT]TB Change ,
Inlet Condenser Temperature A1 Correction Factor

[°C] [%]
20 -0.70 0.9930
21 -0.65 0.9935
22 -0.60 0.9940
23 -0.50 0.9950
24 -0.45 0.9955
25 -0.35 0.9965
26 -0.25 0.9975
27 -0.13 0.9987
28 0.00 1.0000
29 0.20 1.0020
30 0.48 1.0048
31 0.83 1.0083
32 1.20 1.0120
33 1.62 1.0162
34 2.05 1.0205
35 2.48 1.0248
36 293 1.0293
37 3.38 1.0338

4 @ o Ao & o
115014 Correction Curve ¥03@ 1 s n@IN I ulunisdrura STEP Factor 1014
a1z 15 If@unseandn T (On-Load) Aremidanisnan 11593 (Gross generation)
1 1 g}.l 1 1 o % a 4 [ j’
pgTuTs9AA 180 MW — 300 MW (F9iiaewanaiuszy lulon lvdyaideuis 1nih vie

Power Purchase Agreement (PPA) 5213198189 A ANz DURUawuman Tl Tsa'lwih

a v

o 9 1 A @ A Y 1 A 3
NAIANUITDULUINL) Gl"l?JN’E)Hlléllle@‘]JHJ@\i”lu 38 A95UN 3.7 gIUAINUDY Generator Mmalu

u

JotnavedTasunsy
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STEP Factor(%) = Target Heat Rate 100
OrU) = Fctual Heat Rate
Actual Heat Rate = Actual Heat Consumption T e larget Heat Uonsumption
A N Actual Gross Generation — Actual Auxiliary Power argetried #= Actual Gross Generation — Target Auxiliary Power
TargetHeat  Target Off Load TargetOnLoad | Target Ausiliary Actual Gross Generation Target Ausiliary

Consumption ~ Heat Consumption ' Heat Consumption ' Heat Consumption
Target off Load Heat Consumption Target on Load Heat Consumption Target Auxiliary Heat Consumption

Target Boiler Efficiency

Target Steam Turbine Heat Consumption Target Make up Heat Consumption Target Radiation Heat Loss
Basic Steam Turbine Heat Consumption Steam Turbine Exhaust Pressure Correction Factor

| |
- Main Steam Pressure Correction Factor | ‘ ‘ |
- Main Steam Temperature Correction Factor
- Reheat Steam Temperature Correction Factor
- Reheat Pressure Drop Correction Factor
- Reheat At Temperature Water Flow Correction Factor
- Power Factor Correction Factor Correction Factor
- Hydrogen Pressure Correction Factor
- Hydrogen Purity Correction Factor
- Unknown Loss Correction Factor
- Condenser Pressure Correction Factor
- Cooling Water Flow Correction Factor

[Electrical Loss + ExhaustSteam Pressure  Cooling Water Temperature  Cooling Water Properties

Mechanical Loss +
Radiation Loss] Correction Factor Correction Factor Correction Factor

51N 3.7 LHURILEAUUINY/AANMTAIUIY STEP Factor

U

o w

y 1 Pl A '
@ﬁﬂ f11 Correction Factor ﬂl@ﬂqﬂﬂim Generator %ﬂm%’umiwmsmw Lﬁmmﬂ%m f
1 ° o I 4 .
yoallsunsuaemsadrauuuiasTsa Wi dsgnouny Generator Wuginsaiau Tuldhnd
Y o { o . I o
Taseard e lidudou Muiiudaandunannmsnyuves Steam Turbine 1 unasau

Tl sazlimahyeinuamszaduaue

3.4 gﬁu%’aEaﬁmamaznmﬁmﬂém (Operating point) Hasonlsdlnihizesnmmuansy
Tumsmuuaaidhwinnevessananudeuildaemsnaa lifmitaniae 1Wih
(Target Heat Rate) @101 IN1IN15AIUIMYD STEP Factor 9201801101 lua1nan1nnis
Aunsealuszoznaiediatios 1 oy WA INFON1FIA 1152 (Major Overhaul 30 Minor
Inspection) ﬂ%ﬂ’d”lﬁjﬂ ﬁi’] Minor Inspection (GI;N’SJu‘ﬁ 24 N.8.—21 §.9. 2555 ﬁJuszaznm 28

@ o 3 9 a sq Y o I3 ' = a A a
) Tﬂﬂﬂiﬂﬁmmmyjanﬂ‘Wﬁmm@iﬂi%{’luﬂ”limuilm!,ﬂummaﬂ WM ANNTIAULATDINGN
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o w a I ' y @
Twlihmdanan 300 MW, 240 MW uag 180 MW luszezinalaetiiod s1eazideadiuanaly
' F
MARUIN Y ﬂ?@yﬁﬁfﬂ’]%fﬂﬁLﬂulﬂ%ﬂ\iﬁﬁﬂmﬂ“}fﬂuﬂﬁﬁiﬂ‘ﬂWﬂﬁJ’3133?]5\1@11@:(@5116313\1'17‘]%1
' ' ¥ '
U HUIBN 8 115197 V1-V4 ﬂiﬁ@]’)f’)ﬂﬁﬁ?ﬂ%}@y‘ﬁ ! ﬁﬂ"l’)%tﬂlllﬂ%’f)ﬁﬂWﬁﬂWﬁﬂ 300 MW

A9915197 3.3-3.4

H i1 H v
A1519% 3.3 @31 Operating Point UuITou Ty 1d9maa 300 MW Foyan1unae AduaIa)
@ { I @ ' 4 ) @ o 1
08:00 1. Y9IIUN 2 UNT1AN 2556 1T UTTELIAT 24 F2 TueAOLlY (msuduam luaiu

Steam Turbine-Generator)

S Wines N foya
1 Superheat Steam Pressure Bar(a) 158.7
2 Superheat Steam Temperature °C 535.2
3 Superheat Steam Flow Rate kg/s 247.5
4 HP Turbine Exhaust Steam Pressure Bar(a) 40.3
5 Hot-Reheat Steam Pressure Bar(a) 37.6
6 Hot-Reheat Steam Temperature °C 519.3
7 Reheat Spray Flow Rate kg/s 0.0
8 Condenser Pressure Bar(g) 0.084
9 Cooling Water at Condenser Inlet Temperature °C 29.61
10 | Cooling Water Flow Rate m’/s 7,936
11 Power Factor - 0.999
12 |Hydrogen Pressure Bar(g) 3.2
13 Hydrogen Purity % 99.9
14 Generator Output kW 299,968
15 Superheat Steam Enthalpy kJ/kg 3,398.6
16 Final Feed Water Enthalpy kJ/kg 1,075.8
17 Hot-Reheat Steam Flow Rate kg/s 219.5
18 Hot-Reheat Steam Enthalpy kJ/kg 3,488.8
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a '
13199 3.3 (AD)

S Wi Ny doya
19 Cold-Reheat Steam Enthalpy kJ/kg 3,051.2
20 Reheat Spray Water Enthalpy kJ/kg 797.2
21 Final Feed Water Flow Rate to Boiler kg/s 248.0
22 Boiler Feed Pump Outlet Enthalpy kJ/kg 797.2
23 Boiler Feed Pump Inlet Enthalpy kJ/kg 760.1

' ' ' v

A1519% 3.4 @31 Operating Point UUIIoU Tuf189MAA 300 MW Toyan1nRAe AILAIIA
v A < & A 9 a Rl

08:00 U. VBITIUN 2 UNTIAN 2556 Lﬂuﬁgﬂgnﬁ'] 24 Gﬁﬁiuﬂﬂaluﬂ\i HAZVBYANAUNTISHDIU

(@msuamura luaiu Boiler)

S Wiwes RL Toa
1 Superheat Steam Flow Rate kg/s 247.5
2 Reheat Spray Flow Rate kg/s 0.0
3 Superheat Steam Enthalpy kJ/kg 3,398.6
4 Final Feed Water Enthalpy kJ/kg 1,075.8
5 Hot-Reheat Steam Flow Rate kg/s 219.5
6 Hot-Reheat Steam Enthalpy kl/kg 3,488.8
7 Cold-Reheat Steam Enthalpy kJ/kg 3,051.2
8 Reheat Spray Water Enthalpy kl/kg 797.2
9 Total Coal Flow Rate kg/s 66.89)
10 |Lignite High Heating Value (HHV)* kJ/kg 11,679.2

WIeme *ui 2-3 1.0, 2556 159 Ililusimnznioen s IgamdududesdaTagmontndui 1-2 Tagna
a @ T 1 A =3 o A = "W o A
An31zd HHV 9 ndreganuiguinyldvesiui 2 u.a. 2556 HAunn 11,754.9 kikg nazuil 3 u.a.
A Vo =2 o ' A 3 Y ° o ' Y I 9 Y
2556 WAWNINY 11,527.8 kl/kg 3101 IMIA R8I INA85 10092 Tnaudaz Tunuudoyaldy

ATUINDT
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3.5 MuIum Target Heat Rate M3UHIN1IVO3 STEP Factor
fruamadhvuevessaraiudouildnenisnda I i endae i (Target
Heat Rate) @ULUINNNIAIUINVYDI STEP Factor Tastuduazfunaduves Target Steam
Turbine-Generator Heat Consumption ﬁﬁiﬁWﬁﬂwaﬁﬂlWW‘ﬁﬂ ﬁnﬂﬁ'mzﬁmamdaumm Target
Boiler Efficiency teifiunssniadeunsummsaauiidodlowsh Boiler 1da3enuanidly

NIV Target Plant Heat Rate ao'ly

3.5.1 MuIn Target Steam Turbine Heat Consumption
< 1 = o { @ 4
nJuﬂﬁmmgﬂmmwmﬂﬁmmwmﬂmmm%’auﬁ”l%’clumimmﬂﬁeu Steam Turbine
[ a Y] 9 % % 4 1 .
AYUNY Generator (luﬂWiNaﬂﬂﬁmlﬁllW’V\h Tﬂﬂm“lﬂmﬂmmauwuﬁmmm Basic Steam
Turbine Heat Consumption fFuatudnuaulu FAAIVLL UUHNT® Steam Turbine Exhaust

Pressure Correction Factor A9aun157 (3.2)

Taeh

H

t

= Target Steam Turbine Heat Consumption [GJ/h]
H = Basic Steam Turbine Heat Consumption [GJ/h]

f = Target Steam Turbine Exhaust Pressure Correction Factor

® Basic Steam Turbine Heat Consumption (H)
I @ 2 A a
Wusasmsaulasslsuianiudoun Steam Turbine 15 unmsnannszua Wi
X 1 a o a { o [ .
GlUWﬁQWH’J‘(’JL’JﬁW IﬂﬂW'l‘iﬂJm’f]ig]}'IUﬂiiJ'lmﬂ’J'liJ%I’EJUﬁiwu'ﬁJﬂ"f'lﬂ'l Steam Turbine Heat
2 . o & . . Y < o o
Consumption WuarAo9d5ua1 11N Standard Terminal Condition AOULAITIVLU MR TUIV
[ ] { 1 . p . % I
vaglunudeyalieglugivesns1ifiiend Willan ’s Line Diagram G uilunsinuans
[ o 4 1 . . . 4
ANUTANUWUD TE 1IN Basic Steam Turbine Heat Consumption N1 Load %30 Generator Output

. . . 2 o 3 9 Y Y ~
Power 198 Willan ’s Line Diagram szdanvazilunsliduasuaung) agagun1sn (3.3) 1oy
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H =mL +c (3.3)

Taii
H = Basic Steam Turbine Heat Consumption [GJ/h]
L = Gross Generator Output Power [MW]
m = Incremental Steam Turbine Heat Rate HIDAIANNFUYDITNAT [kJ/kWh]
¢ = Fixed Heat Consumption ﬁ%iﬁmmmm%’au‘ﬁ Steam Turbine Glﬂsfhlusﬁlluﬁﬂu

Start up 84 13 1@aemdanan Tihesnun [GI/]

Basic Heat
Consumption
(G1/h) Maximum
A Capacity Rate
Point
__________________ N
H1 (1)
Ay
H2
L R e TR s
Hf-—--------

(KI/KWh)

(GI/h)

|
I
I
c=Fixed Heat Consumption :
|
1

LOAD
(Mw)

\

L, L L

—

317 3.8 uNUYNIAAIAIDE19YDY Willan *s Line Diagram (NWH.,2549)

Y

v 9 '
AMTVITAITHIA c 4ag m IUAUNITN (3.3) WU ATUIMAIANNITN (3.4) uag

(35)&@1ﬂ§



Taeh

7=

52

C:H1+ le (34)
a;by+ azbz+ azbs+ agh

=(22 3V3 44 OO) (35)
a22+a32+a42+a02

=L, -Ly a3 =L -L;; a4 =L -L,
= H,-H,; b3 = H,—H;; b4 = H, -
=1L; b,=Zx H,

AusnuanyuzgUnIeinIugNEAIIN15 11aueI Steam 191g Steam Turbine

I @ < ! o @ '
WumMISnBIAIEI50VVBINMINY UV Rotor Turbine THasiaue dmiuTseluihusimne

1 { I a a Sol I a o 1
W1287 8 1WA Nozzle Governing 1aznIzUIUNMIHAA 1o uTluiia Reheat Cycle ¥111¥A1

Z Mntoyannan A9 3.5 TR 0.94

A ' Y} Y a
ATINN 3.5 Z mﬂmagagwaﬁ

Plant Type Reheat Cycle Non-Reheat Cycle
Throttle Governing Z=10.933 Z=0.940
Nozzle Governing Z =0.940 7 =0.935

® Target Steam Turbine Exhaust Pressure Correction Factor (f)

< ' A 1% ' i
111141 Condenser Pressure MHUNZAUNVAN1IZNITV18 Load LAZA Cooling Water

at Condenser Inlet Temperature FIA1UD Target Steam Turbine Exhaust Pressure Correction

@

2 "o o &
Factor 92UU0gNUA LU A9

1.

Steam Turbine Load ﬁ%@ﬂﬁzﬁ Steam Turbine %UW&QQ”IHQ’JW?J%}’E’)H

1 a ¥ ]

Cooling Water at Condenser Inlet Temperature Hiof1 QU YUUIADIY UV 1
' a ¥ 1 a

Cooling Water Quantity Inlet-Outlet Condenser WioaUsuaiiviasduvn

1 o
Condenser Design w%meemmuqﬂﬂsm Condenser

2.

Condenser
3.

Condenser
4.
5.

Operation Limitation on Exhaust Pressure W30A1NNANT 19911 Condenser 910

A ’JLl,’lJi Pressure
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Tumsimuaa i maneues Steam Turbine Exhaust Pressure 9@ 041 nsoungu
' 2 ' 2 o L
A1 Generator Output Power Y9415 11¥inaa lan1uideon 1y PPA lundn vyl
ﬂi’t’]“lJﬂQiJﬂiZﬁJ”lm 30-110% U® Base Load (300 MW) Az Cooling Water at Condenser
A a 2 e 1 <
Inlet Temperature 93 @0IATOUAQNYUHAINO1MUNATY IdNN AN IARILABINAEUTAIUD
o I ' . o {
mmﬂ%’aug@mmwumﬂum Target Steam Turbine Exhaust Pressure Tagmuamuaun1sn
H Y H
(5) WoIUNN 2 MNUUILHINYTZNOUNITAIUIUNY Condenser Pressure Correction Curve 11
9 dal v 9 I 4 1 a A 4 .
a319vulurive 3.2 Taatluwadawioinmsulasaimaveaseansnmginsal Steam Turbine
d' d' - d' 1 d‘ 1
— Generator ‘I/]L‘]JENL‘LIuiHﬂGI’JLLﬂ‘i‘VIﬂ1 Condenser Pressure Lﬂaﬂuuﬂaq‘lﬂmﬂmaammu
J @ ! A Y o = < Y
ginsal daudasded1alugii 3.9 Areaunisdiuaui (3.1) N9z 1A Condenser Pressure
[ { y o o 4 1 1 .
Correction Curve Aauaaslugd 3.10 ieiiwnadeaun1snuduius 52 nI19a1 Cooling
Water at Condenser Inlet Temperature TG Target Steam Turbine Exhaust Pressure Nuaazal
UB Generator Output Power {t01& Target Steam Turbine Exhaust Pressure Correction Factor Tu

Yy A
“I/HEJ‘V]Z:fﬂ

%oChange in Thermal Efficiency of Steam Turbine - Condenser Press, Varies

49 e 100%
= 535.783897x?-30534820x-0.258165
A _ 3.0 £ B 80%
—Dla. 0501 i B N L e ] 2.5 2900 ___f"
2.0 S A 60%

= Paly.
(100%)

= Paly.

0.11 (8%%

Condenser Pressure (Bar.a) [Rated : 0.0771 Bar.a]

{ a v o 1 ' a a G4
311 3.9 uHuQlnaAIRNNFUIHUTIEH M52 anTn1Ngnsal Steam Turbine — Generator
oau 11 aerioa Condenser Pressure asuuilas dalaainmsih

Heat Balance Model U14(39% 1% Load 180 MW, 240 MW ag 300 MW
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Condenser Pressure Correction Factor

1.040 « 100%

1034 B B0%
¥ 1020
E;, s B0%
S 1010
= Paly.
L 1000 [100%)
5 — Paly.
§ 0990 (B0%)
L —Paly.
5 0.980 (B0%)
L]

0.970

0.960

0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11
Condenser Pressure (Bar.a) [Rated : 0.0771 Bar.a]

{ a @ 1 . {y ¥ o
gﬂﬁ 3.10 UWUQULEAIAIBYI Condenser Pressure Correction Curve ‘ﬁ"lﬂmﬂmim

Heat Balance Model ey ly Load 180 MW, 240 MW itag 300 MW

3.5.2 MU Target On-Load Make up Heat Consumption

< 19 o o ¥ A Y Y Y A A A A

L‘]J‘Llﬂ”l'i“l’ﬂﬂ%‘ﬂ?ﬂiﬂﬂ@@iWWZ’I\NTLJﬂQWMﬁGMWGI?Nﬂ’BULGIHZ;{ﬁ%UULWNL@]‘J\Ill”lﬂ‘llul,Wﬂ
ﬁmwamm%'auﬁ@@ﬂ'lﬂw%'@uﬁ’mm"lwaﬁwm‘luiwinmwmmmamﬂizuﬁ"lvm”l

1&un Steam Soot Blowing 1unsl4sinnuazeiaiinenisluved Boiler, 1213301103

'
[

Y Y H Y [
1 maveaimIelotiNoonuon T UL AZAINTOUNIDINNIT Blow Down Steam Ll ©

¥ . I A o [ dy
AVANAUNNIIUDI Boiler 1Hudu aumsildduim aail

Teil
H,, = Target On-Load Make-up Heat Consumption [GJ]
M, = Target Steam Soot Blowing Make-up Heat Consumption Rate [GJ/h]
fan 1 8dsaunsi 3.7)
M, = Target Blow Down Make-up Heat Consumption Rate [GJ/h]

aunaldasaunsn (3.8)
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M, = Target Leakage Make-up Heat Consumption Rate [GJ/h]

A lddsaumsn (3.9)

Y Aa o

k  =Make-up Plant Factor 11ndioyagraaiimualniiauniny 1.0 dwmiunsdl

U

Ts ' Wihuiwne Fadluilszinn Demineralization Plant

Qs X (hs—hy) x 1073
24

Tauii
M = Target Steam Soot Blowing Make-up Heat Consumption Rate [GJ/h]
Qg = Steam Soot Blowing Consumption [Ton/Day]
hg = Specific Enthalpy Y94 Steam Soot Blowing [kJ/kg]

a [

h, = Specific Enthalpy U834 Make-up Water ﬁqmmmmzmmmmimmﬁ

QU

[ki/kg]

e

9
[ o 9

[ a [} { < [
el MadwnIal 9, o199z IddeyaniumainvesTsa Il uoimrziduen
o { a Y o ] o S .
ponuUUYUNIal Soot Blower IAgNAAAIA 1MUY PAH MU SAH YU Soot Blowing
Consumption N1 106 kg/150UN1TH191U, @KU Economizer 1 680 kg/150UNTHINU,
AU ULRIND Superheat N1 Reheat WA 806 kg/150UNTHINU HAZA A UINDONIN Boiler U
A1 148 kg/159UM 390U W)sznouRUToYaddATINIUTOUNTINIUUDI Soot Blower 1§l
o 1 o o A o I 19 g’.} dy Aa oA A 1 @ J
azehwrialu 1 Aundnaiemruadluauimineg naulunslgiaswaaz iy gilnsal
o v o Y qU "y 2 h ¥ " 0 P
Soot Blower )1$119z A0 N1 11 191140819108 1 ATIADIU Tasazgnuiiangugilnisiuaas
@ Y o a A ' ) J 9 9 = a ~ . ~
aldminanununseasazngngasiinglnsalin 1491 F911nNANTAIANIN Boiler UAIIN
@ 1 < @ a 4 a o 4
an13nN9INMINENAIDE195IA15IU04 Slag NMIWUNUALIATEIIZ NI 1I19UNTal Soot
Y q 1 A1 Aq v ' L o o < Y i o
Blower 1115914188599 1 (A218D 1¥119£ 81001 1 A59907U 919111 2-3 ATan0 7w 1
o [l { =y % @ 4 o 4
VWAWHUIN Slag Won13uainn) UszneunumnasledeunaansueIn1siauglnsal
a oA A k) 1 L) L4 [} 9y = ] A o
Soot Blower Tun1aiiaesauamunilagiuginsal lueuisoldauiany Steam o
~ 1 9 ~ A . A 9
AMWAZ01A Slag NNENUKING IaamNSuaioaniul 0191189910 Orifice NgnTdFauuuIu
A g‘/ 1 4 [ v 3 9 o
MTOUANINLAZNITAIAT Pressure ¥0991InTal Soot Blower taazaniluli1dendruin 019
a a [ Y] e 1
wmsmwsﬂ'ﬂy‘ama Actual Steam Soot Flow Rate 493 Soot Blower Vlmmamuﬁmummw

o w ) I 1
Operate laanganlumsmin slag mmruadluathvunela
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Taii
M, = Target Blow Down Make-up Heat Consumption Rate [GJ/h]
0, = Quantity of Blow Down Water Flow [kg/s]
h, = Specific Enthalpy U4 Steam @ @141 Drum Boiler [kJ/kg]

a

hy = Specific Enthalpy U834 Make-up Water ﬁqmwﬂmmzmmﬁumiﬁnmﬁ

U

[kJ/kg]

g 2 Py A 9 ’

nail a1 9, vzl veyamamataniseonuuy T5e IWiluinng (Performance Data)
NANNIZIANIATOIFIFA 100% Maximum Continuous Rate (100% MCR) %3 300 MW ifi1
LY a oA A Y. 1 . [ g Qy
N 1.3 kg/s waz Tumed§iiaes e latinseenuuuld Orifice Aruguons1ns lvavesiing

1w J ) o %:/ .
910 Drum Boiler 1UA1AINA1IAADALIDTTINIUNITAIUANAUNINUIVDN Boiler

=h.

Ty
M, = Target Leakage Make-up Heat Consumption Rate [GJ/h]
Q, = Quantity of Leakage [kg/s]
h, = Specific Enthalpy Y94 Steam ™ AH U Main Stop Valve [kJ/kg]
h. = Specific Enthalpy Y94 Water ﬁﬁmmﬁ 8911 Final Feed Water 191 Boiler

[kJ/kg]
h, = Specific Enthalpy Y83 Make-up Water ﬁ@mmﬁuazmmﬁumimmﬁ

[kJ/kg]
p = Equivalent Proportion Y84 Steam Leak AINUS Turbine Stop Valve uag

Final Feed Water [Ton/Day]

9 9 [
Nl A1 0, 92 19901y a 6199 991N Steam Turbine Acceptance Test ¥9521) lain251AU

U

o ' . < a
1.0% U89 Steam Flow ® #114L¥ U Turbine Stop Valve Lﬂueﬁ}ayjaﬂNLﬂﬂuﬂﬂﬁaamm‘u

v ] Y
T3 19ihusinng (Performance Data) NAN1ILIAUATEI 100%MCR d1m5uAEA3 p WAL
p

fiio STEP Factor viua 138aun 1/3
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3.5.3 A1 Target Radiation Heat Loss
Funsmadhmanendanuanudeuiigadsll Tasiannmaurssdanudouly
sevamsdaiuves narhauiesnnmsmemanudeuiuimegussena s
%0 Steam 1A% Feed Water Faliawmidunagauossasinnugydonnudouvoivioga
fU3282198 1N UIAT 9910 Load
® Steam Range Pipe work
1. ‘V]'E)G%:QLLG]' Boiler Stop Valve UDY HP Steam Turbine chest
2. VioRaud HP Turbine Exhaust Steam 9UA1uug1ite Reheat Steam
3. HOAIIAIDDAVD Reheat Steam IUTIVUT IP Steam Turbine
® Feed Water Range Pipe work

9
1. NoeNLAUIDDNUDN Heater No.7 %uﬁwmﬁﬁ Economizer

A15%1A1 Heat Loss 14109910 Radiation U84 Pipe work ﬁﬂﬁjiﬂﬂﬂﬁﬁ’ﬂﬂﬂuﬂn,
1 o 1 1 [ a 1 1
Lé’juNTﬂuﬂﬂaNﬂl@\‘lﬂ@, AUV UINDG, ANV UIRUIU L!,a331'1@%1!??@,%5116\1‘114@11141/]@@1\1“] LL'S’J
= 9 a N A o Y o ~
m“lsmwuau Heat Loss from Insulated Pipes @14f)J® STEP Factor Mviua'll muﬁm“lugﬂ‘n
1w = 9 ' Y ) o 9 (4
3.11 mmm@miwmmqmmﬂmmmum@m@‘lﬂ Lmzm"hJﬂmammmzﬂmmawawu

anudou Tagldaumssmiuini (3.10)

Hg= Y (ﬂ) X h (3.10)

140,000

=).

JEY
H, = Target Radiation Heat Loss 910 Steam (181& Feed Water Range Pipe Work
[GI]
H, =Pipe Heat Loss [J/m]
L = Effective Length [m]
h

= szozan s Ii@uasoanaanszua Tl [h]
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] 1 3.11 uwugﬁ CEGB-Heat Loss from Insulated Pipes

PE BONE n
T T T / / l;
KEY -
A=]1000 » / l ;
De 900 a 7 >
C= 838 | r
s sonn /
E= 742 7 7
Fa 700m m
Gs 404 m 134 / / 8
He tOON | - 3
1= §33 | / / 7 / I v / 3
J® 05w z
| n
;g ARANV A7 4 :
" 400 | I M ‘ &
N : N a
3 | 8
0 A s =z
Qm W - m
& & er ¥
+ AE %
T R0 -
e / V / “oe ;."
v v BN
Sk oo
C 3 S >
o o‘\/ FaND
© R0 D
PZ T 23
32
1 ]
l ! J
] [ =&
|t —_— S
} 2
. L] £3
V! 5"
o ( 2
/1 /’ EXAMPLE 5020 WISULATIGN =
29 .
/f. = — SCOSC INTERNAL
1 BIPE YEUD
A Ny (STILL AIR MEAY
B I LO3%) 270 Jinys
{ 357
| SR3
i mZ3
| s - ;E
© 700 800 $00 100G 100 1200 1300 1400 1500 1606 1160 1805 19 66 36057155 708 1355 oo oo WD
JOULES PER METRE RUN PER SECOND (i4p) R
o
n

Taoazidoya Pipe work Specification Y99 153 W using iqeh 8 uazal Pipe

Heat Loss (H,) Y9432 UUNBUAazdIUNBI

a 9

NVOYAVINUNUYY Heat Loss from Insulated Pipes

g’z A a A S Ao I o ] Y v ~ v 7
‘VI\WiilﬂﬂulﬂﬂullsllﬁﬂTszulﬂi@QLﬂilWﬂﬂ 11TLLﬁﬂQ!‘IJ‘IJ?’]’JE]EJN]I'NNQ”ITNVI 3.6 LATHAAND

21NMT01UAT Pipe Heat Loss (H,) A10819aataadlua1snn 3.7

M13197 3.6 Pipe work Specification 11a¥ Pipe Heat Loss Y84 154 1Wl#iiimne widef 8 uavar

guuiiveved Inaruvie vueu v Load 300 MW

Tem- Length Outside Pipe Pipe Insulation
Pipe Work perature Diameter | Thickness | Bore Thickness
[’Cl [m] [mm] [mm] [mm] [mm]
Steam Range
1. Boiler Stop Valve -
HP Steam Turbine chest
-Main Steam Linel 538 | 237.63 381.0 58.5 264 150
-Main Steam Line2 538 | 204.86 381.0 58.5 264 150
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a '
131N 3.6(7D)

Tem- Length Outside Pipe Pipe Insulation
Pipe Work perature Diameter | Thickness | Bore Thickness
[’Cl [m] [mm] [mm] [mm] [mm]
2. HP Turbine Exhaust
Steam -Reheat Steam Inlet
-Cold Reheat RCO1 334 4.45 609.6 17.4 575 100
-Cold Reheat RC10 334 149.92 508.0 15.1 478 100
-Cold Reheat RC20 334 165.14 508.0 15.1 478 100
3. Reheat Steam Outlet - [P
Steam Turbine Inlet
-Hot Reheat Linel 519 202.23 558.8 25 509 150
-Hot Reheat Line2 519 252.93 558.8 25 509 150
Feed Water Range
1. Heater No.7 Outlet —
248 140.34 482.6 62 359 75
Economizer Inlet

A o ] v Jd A
M1T19N 3.7 AIBDYWHAANT AT Pipe Heat Loss 1911911 CEGB-Heat Loss from Insulated Pipes

TsaTrlihwainng wiheh 8 aumgavgivesved lvarduneninsan 3.7

Pipe Heat Loss (H,)
Pipe Work
[J/m.s]
Steam Range
1. Boiler Stop Valve - HP Steam Turbine chest
- Main Steam Linel 420
- Main Steam Line2 420
2. HP Turbine Exhaust Steam -Reheat Steam Inlet
- Cold Reheat RCO1 550
- Cold Reheat Linel 480
- Cold Reheat Line2 480
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A13197 3.7 (79)

Pipe Heat Loss (H;)
Pipe Work
[J/m.s]

3. Reheat Steam Outlet - IP Steam Turbine Inlet

- Hot Reheat Linel 650

- Hot Reheat Line2 650

Feed Water Range

1. Heater No.7 Outlet — Economizer Inlet 290

Y
% 1

w\i‘Ll‘Ll wamunwmqmﬁjmumwﬁwumm%’auﬁ Steam Turbine AU Generator
o & o [ [ { 1 Aa
%Hﬂu@glj’f)\‘lﬂl‘;lgfj ﬂ‘UﬂTL%IJ11’?11TEJ°Wﬁ\1\1'luﬂ’)nl%}@uﬁqmulﬁﬂulﬂiuizﬁﬂ%iﬂ?ilﬂﬂ‘ﬂN‘lJ@\i‘lJﬂ\iulﬁa
o A o Yoy o Yy Ay ¥y A a
NMMATUNIFIUVDN Steam LL0E Feed Water fJﬂ‘I/]\?ﬂH“]Jﬂ/fﬂﬂEJ‘W’ﬁ\?\‘ﬂuﬂ’ﬂiﬁﬁ]uﬂﬁ’i)\ﬂ"]ﬂWMmM
' ¥ = ) o o ' a
Gl@ﬂ?i%@ﬁ)’ﬂﬂ’ﬂlﬁ@‘u‘ﬂ’O’Oﬂvl,‘ﬂ‘v\li’ﬂhﬂ’]JﬂJﬂ\‘lthﬁ1/]1\11u1u§$1/i’3'l\1ﬂi$ﬂ’3uﬂﬁiwa@]

<3 1 ] A a

ﬂizuﬁ”lvxl‘?/\h ﬂﬁﬁ]ﬂ1L“iyJ1WN18W@QQWHﬂ’J13J%}fJuthI‘ﬁﬁ Boiler ﬁ]gﬁglijWﬁG]ll@g]}

3.5.4 MU Target Boiler Efficiency

o U a A 4 . { 1

11!ﬂ”liﬂﬁ/iuﬂﬂ%‘%}hﬁiﬂﬂﬂSZﬁVITJﬂTWﬂJ@QQﬂﬂim Boiler ﬁﬂiﬂﬂﬂq&]nﬂﬁﬂT}gﬂﬁﬁﬂﬂ

£y s 9 Ao & ' ° Y o < o ' ~
Load %mmmm’ey‘ammLﬂummsmmmmﬁm ﬂﬁllﬁﬂﬁlﬂu@]’l@ﬂNiuﬁTiNﬂ 34 UU

A o w a o k) an A 1 A v 9 A
NEJ‘L!thﬂWﬁQWﬁ@I 300 MW, 240 MW Liag 180 MW mmmmmanmmﬂuuwm 2 ¥i3uan

oo
R A o o

I ax o Aa a 4 . xR o & o £ a
2.3.1 1 Wuasaualssansnmueegilnsal Boiler Buiuiunansuniandngyluszuunan
[ 4 o [Y] [ 4 1 a a 4
udaaaswaans M uun luaanNudunussgralseaninmuesginsol
[ 0o o a [ 1 3’.; a P I Y { {
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3.5.7 MuUIN Target Heat Rate
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