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1. Ninh BinhOOODOOOOOO
1.1 Ninh BinhOODOOOODOOODOOOOOOOD

OOdONinh BinhOOOOODODOOOOOODOOOD1.1-10000000000000DO
goobooiwooowoooooooooooooooooooooooooooooooooon
gboobooooooooooobobobobobOobOobobob s obOobDOoooon
gogoosodbooonoooooooooobooogonDg

O 1.1-1 Ninh BinhOOODOOOOOO

. Ninh Binh TPP
No. Name of Power Plant & Unit No. 1 4 3 Py
1 | Year in operation 5-1974 | 12-1974 | 11-1975 | 3-1976
Actual 25.0 25.0 25.0 25.0
2| Output (MW Design 25.0 25.0 25.0 25.0
3 | Capacity Factor (%) 0.93 0.86 0.87 0.79
4 Generating End Actual 22.1 22.0 | 22.9 22.7
Efficiency (%) Design 26.1 (N 1N ray™N dien™ N =0.96)
Operating hours (hrsfyr) |
in 2005 8474 8164 | 6769 7104
5 in 2006 - 8506 8286 8553 8155
in 2007 8485 7765 7664 7388
777777777777777777777777 in 2008 7490 8405 8344 7213
in 2009 8451 7948 7961 7216
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gboobooboo ewWoOooooooooooooooooooooooooooooooooo
gbobgobooooooboboobgoooboobobobooobobobobobobon
gbobgobooooooboboobgoooboobobobooobobobobobobon
gbobgobooooooboboobgoooboobobobooobobobobobobon
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1.2 DO0DOOOODbOobOOobOoboooD

Ninh Binh OO0 0000000000000 00DO00O0ooo0oooooooooooboog
gboboboobo1l.z2-i000@moooooDBowooo0moooooooooooon
ospuoboobobobobobobooboboboboboobobOobOobOobOobon

gbobooboobooboboobobobobobobobo
01.2-1 000000000

. Ninh Binh TPP
No. Name of Power Plant & Unit No. 1 s 3 2
. - Actual 82.39 83.10 83.66 81.44
1 | Boiler Efficiency (%) Design 901
Actual Temperature (O) -AHl
Gas in / Gas out 245/155 | 250/150 | 246/155
Air in / Air out 33/185 38/185 40/180
Actual Temperature (O) -AH2
2 Gas in / Gas out 485/310 | 468/315 | 463/333
Air in / Air out 185/365 | 185/361 | 180/343
As design basis (O)
Gas in / Gas out 467/137
Air in / Air out 30/375
Coal Composition (W)
Carbon design basis / Actual Value 62.8 /58-65
Hydrogen design basis / Actual Value 2.2/ 2-2.5
Oxygen design basis / Actual Value 15/72-2.5
3 Nitrogen design basis / Actual Value 0.4/70.3 -0.5
Sulfur design basis / Actual Value 0.4/ 0.5-0.8
Ash design basis / Actual Value 22.0 - 26 / 22 - 32
Moisture design basis / Actual Value 11 /7 - 11
Calorific value L.H.V (kcal/kg)
design basis / Actual Value 550075000 - 5500
4 | Remaining Carbon in Ash (%) 15-20
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01.3-1 0O0000O00O0od

. Ninh Binh TPP
Name of Power Plant & Unit No. 1 s 43 ”
1 Turbine Efficiency | Actual 27.6 27.0 28.2 28.1
(%) Design 31
Main Steam
Actual”" 36.2 36.2 36.2 36.2
2
Pressure (kg/em)  Fpecion 37 37 37 37
Actual 440 442 442 444
o | Temperature (H) 15 G 450 450 450 450
Actual 120 120 110 120
Flow Rate (Ton/hr) e ion 130 130 130 130
Superheater Spray | Actual 18/18 20/24 32/32 32/32
Flow Rate (Ton/hr) | Design 32/32 32/32 32/32 32/32
Condenser
3 Vacuum (nmHg) Actual 690 670 685 690
g Design 716 716 716 716
Make-up Water
Pressure (kg/cm?) Actgal 1.4 1.4 1.4 1.4
Design
4 A | 23. 23. 23. 23.
Temperature (O) ctga 3:5 3:5 3:5 3-5
Design
Flow Rate (Ton/hr) Actgal 8 8 8 8
Design
Boiler Feed Water
Actual 56 56.5 56 56
2
Pressure (kg/em)  Fpecign 57 57 57 57
5 Temperature (0) Actual 170 169.9 170 170.5
P Design 172 172 172 172
Actual 120 125 125 121
Flow Rate (Ton/hr) o0 ian 130 130 130 130
00 0000000000000
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oo

0141 00000000

. Ninh Binh TPP
Name of Power Plant & Unit No. 1 " 3 Py
Flue Gas at ECO out
0, (vol%) 1.65 - 3.07
1| C0O, (vol%) 17.1 - 18.43
S0, (mg/Nm?,wet) 282 - 307
NO, (mg/Nm?, wet) 335 - 363

Flue gas at stack out

Gas flow rate (Nm*/hr,wet)

200000 - 205000

) Temperature (OJ) 130
Particulate (mg/Nm®,wet) 254.7 218.5 327.4 223.6
S0, (mg/Nm?,wet) 824.7 860.4 927.1 838.5
NOx (mg/Nm®,wet) 80.4 87.5 127.2 91.7

Note: Environmental regulation for flue gas of Thermal Power Plant as below,
PM (Particulate Matters) :400mg/Nm3, NOx :1000mg/Nm3, SOx:1500mg/Nm3
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2 PhalaiDOOOOOODOO
2.1 PhalaiDODOOOODOOODOOOOOOODO

Pha Laid OO0 19800 0000000O0O0O Pha Lai DOOOO 20000000000000
Phalai 10000000000 0OO0COPhalai DOOODOOODOO 440MW(110MWx 4)0 Pha
Lai 110000000000 e0omv(300mwx 2)0 000

goooooooooooog 2.1-10000 2.1-2000000000000000000
gboboooooooooooooooooooooooooooooooonog

02.1-1 phalai 10000000000

No. Name of Power Plant & Unit No. 41 P:Z Lar | lgp 24
1 | Year in operation 1983 1984 1985 1986
2| Output (M) 323.’3; ) 19100 ””” 18150 icl)g 1(1)8
3 | Capacity Factor (%) O O ad O
4 Generating End Actual 28.3 | 30 29.09 | 28,57
Efficiency (%) Design 32.5
Operating hours (hrs/yr) -
in 2005 - 7567 7426 6904 6338
; in 2006 - 7902 7765 7559 7756
in 2007 8384 6649 8476 7980
in 2008 6434 6599 7891 8228
in 2009 8656 8269 8558 7087

02.1-2 Phalai Il OOOOO0OOODOO

Pha Lai Il TPP
No. Name of Power Plant & Unit No.
#5 #6
1 | Year in operation 2001 2002
2 | output QW Act?al 290 295
Design 300 300
3 | Capacity Factor (%) 89.5 89.4
, |Generating End Actual 35,18 | 35.42
Efficiency (%) Design 38.1 38.1
Operating hours (hrs/yr)
in 2005 7627 8159
6 in 2006 7561 7312
in 2007 6871 8331
in 2008 8216 7780
in 2009 8565 8434
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OO0OPha Lai HOODOOODOODOOOOOO 2.2.200000000Pha Lai 110000
gboboobooooooooooooooooooooooooooonD 2.2-200000000
goooswdoobobooooooooooooooooooooooooooooooon

gboodg

02.2-1 Phalai | TPPOOOOOOOODO
. Pha Lai I TPP
No. Name of Power Plant & Unit No. 1 s 3 2
. - Actual 85.0 84.8 85.0 84.4
1 | Boiler Efficiency (%) Design 86.06
Actual Temperature (O) -AH
Gas in / Gas out 550/140 | 550/140 | 550/140 | 550/140
Air in / Air out 30/400 | 30/400 30/400 | 30/400
As design basis (O)-AH
’ Gas in / Gas out 553/133 | 553/133 | 553/133 | 553/133
Air in / Air out 23/410 23/410 23/410 | 23/410
Actual Concentration of 02 in flue gas (vol %) -AH
ECO out / AH out | 42732 | 42/32 | 42/32 | 42/32
As design basis (vol %)
ECO out / AH out | 40/31 | 40/31 | 40/31 | 40/31
Coal Composition (wi%)
Carbon design basis / Actual Value 56.8
Hydrogen design basis / Actual Value 2.2/2.32
Oxygen design basis / Actual Value 2.22
3 Nitrogen design basis / Actual Value 0.4
Sulfur design basis / Actual Value 0.73
Ash design basis / Actual Value 28.3/29.5
Moisture design basis / Actual Value 9.5
Calorific value L_H.V (kcal/kg)
design basis / Actual Value 5035/5000
4 | Remaining Carbon in Ash (%) 16-18
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02.2-2 Phalar I TPPOOOOOOOOO

. Pha Lai Il TPP
No. Name of Power Plant & Unit No.
#5 #6
. - Actual 84.8 84.9
1 | Boiler Efficiency (%) Design 885
Actual Temperature (O) -AH
Gas in / Gas out 20.7/327 20/330
Air in / Air out 400/123 | 409/126
As design basis (O)-AH
) Gas in / Gas out 27/339 27/339
Air in / Air out 391/126 391/126
Actual Concentration of 02 in flue gas (vol %) -AH
ECO out / AH out | 2.474.9 | 2.2/4.7
Actual Concentration of 02 in flue gas (vol %) -AH
ECO out / AH out 3.7/4.7 | 3.6/4.7
Carbon design basis / Actual Value 56.5/55.8-58.3
Hydrogen design basis / Actual Value 1.41/1.39-1.43
Oxygen design basis / Actual Value 1.69/1.68-1.71
Nitrogen design basis / Actual Value 1.69/1.68-1.71
3 | Sulfur design basis / Actual Value 0.5/0.49-0.52
Ash design basis / Actual Value 30.32/28-31.3
Moisture design basis / Actual Value 9/8.5-10
Calorific value L.H.V (kcal/kg)
design basis / Actual Value 4950/4920-5025
4 | Remaining Carbon in Ash (%) 14-18
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02.3-1 Phalai 1000000O0O00ODOO

. Pha Lai I TPP
Name of Power Plant & Unit No. 41 s S )
1 Turbine Efficiency | Actual 34.0 36.4 35.8 34.3
%) Design 39.0
Main Steam
A |
Pressure (kg/cm?) Ctl_Ja % %5 4 9
Design 100 100 100 100
Temperature (0) Actual 535 535 535 535
o | O Design 540 540 540 540
Actual 210 210 210 210
FI Rate (Ton/h
ow Rate (Ton/hr) 1 sign 220 220 220 220
Superheater Spray | Actual 0-10 0-10 0-10 0-10
Flow Rate (Ton/hr) | Design 0-10 0-10 0-10 0-10
Condenser
3 Actual 670 650 650 670
Vacuum (mmHg) .
Design 721 721 721 721
Make-up Water
Actual
Pressure (kg/cm?) u 15.0 15.5 16.0 15.6
Design 16.0 16.0 16.0 16.0
4 Actual 42 .0 43.0 44 .0 44/0
Temperature (O) .
Design O 0 O 1l
Actual 322 318 321 321
FI Rate (Ton/h -
ow Rate (Ton/hr) I pesign 320 320 320 320
Boiler Feed Water
Actual
Pressure (kg/cm?) ¢ L.Ja 165 165 165 164
Design 165 165 165 165
5 Actual 155 154 156 154
Temperature (O) -
Design 158 158 158 158
Actual
Flow Rate (Ton/hr) u 266 265 265 266
Design 270 270 270 270
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02.3-2 Phalai HOOOOOODOOOODOOO

. Pha Lai 11
Name of Power Plant & Unit No.
#5 #6
Turbine Efficiency | Actual 42.9 43.2
%) Design 45.1 45.1
Main Steam
Actual . .
Pressure (kg/cm?) ¢ L_ja 173.8 174.2
Design 174.6 174,6
Actual
Temperature (O) c L_ja >41 >4l
Design 541 541
Actual 877.5 878.7
Flow Rate (Ton/h
ow Rate (Ton/hr) Design 921.8 921.8
Superheater Spray | Actual 22.4 21.5
Flow Rate (Ton/hr) | Design 20.0 20.0
Condenser
Actual 650 600
Vacuum (mmHg) .
Design 721 721
Make-up Water
Actual 1.0 1.0
P kg/cm? .
ressure (kg/em) Design 15.3(Max) | 15.3 (Max)
Actual 25.0 25.0
T t 0 "
emperature (O) Design 16.0 16.0
Actual
Flow Rate (Ton/hr) u 21 21
Design 170(Max) 170(Max)
Boiler Feed Water
Actual
Pressure (kg/cm?) . 216 218
Design 221.4 221.4
Actual 168 169
Temperature (O) -
Design 170 170
Actual
Flow Rate (Ton/hr) . 520x2 °20x2
Design 525x2 525x2
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024-1 pPhalai 10000000O

, Pha Lai | TPP
Name of Power Plant & Unit No. 41 s #3 4
Flue Gas at ECO out
0, (vol%) 3.8 - 5.7
1] co, (vol%) 14.9 - 17.1
S0, (mg/Nm?,wet) 506-565
NO, (mg/Nm?, wet) 669-792
Flue gas at stack out
Gas flow rate (m/h) 308
, | Temperature @) 110
Particulate (mg/Nm®,wet) O O O O
S0, (mg/Nm?,wet) 0 0 0 0
NOx (mg/Nm?, wet) 0 0 0 0

Note: Environmental regulation for flue gas of Thermal Power Plant as below,
PM (Particulate Matters) :400mg/Nm3, NOx :1000mg/Nm3, SOx:1500mg/Nm3

024-2 Phalai Il O00O00O0O0O0O0OO

. Pha Lai Il TPP
Name of Power Plant & Unit No. pr 46
Flue Gas at ECO out
0, (vol%) 2.4 2.2
1| C0O, (vol%) 17.1 16.8
S0, (mg/Nm?,wet) 1290 1287
NO, (mg/Nm*, wet) 285 278
Flue gas at stack out
Gas flow rate (m’/h) 1086499 1098006
5 | Temperature @) 97 96
Particulate (mg/Nm®,wet) 95 94
S0, (mg/Nm?,wet) 504 503
NOx (mg/Nm?, wet) 285 278
Note: Environmental regulation for flue gas of Thermal Power Plant as
below,PM (Particulate Matters) :400mg/Nm3, NOx :1000mg/Nm3,
SO0x:1500mg/Nm3
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3. Ulong BIODOODOOOOOO
3.1 Uong BiDODOOOODOOODOOOOOOOD

Uong BiDOOODOOOOOOOD1DOO0O0 1910000000000 00000000
OobooOooboOooooobooboboobo1000D 400D00ODOOODOOO 48MWCL2MW
x4AO0)OOOODOOooooooooooo

gooo1975 000000000000 sobo0wsboboboboob enoboonon
0000000000 0b 00000 0ODODODOO0ODODOODOODbDO20110 800000
gboboooosgooooooooooooog

goooosgbogbgoosowioooooooooboedbobOobobobosswooooo
gboobor7ooooogosowodoDonDs8sngnD 33oMwbong

goooooooono 3.1-100o0gogoooooboooboooboooobooboobgoboobgono
gbobooooboobooboobobob

0 3.1-1 Uong BiODODOOOOOODDO

. Uong Bi TPP
No. Name of Power Plant & Unit No. e - 7
1 | Year in operation 1975 1978 2009
Actual 55 55 285
2 | Output (MW) —
Design 55 55 300
3 | Capacity Factor (%) O O O
Generating End Actual O O O
4 . . -
Efficiency (%) Design 35.65 35.65 39.14
Operating hours (hrs/yr)
in 2005 5196 8323 O
. in 2006 7978 7915 O
in 2007 7954 6450 O
in 2008 5651 8572 O
in 2009 5827 8322 O

OoboboodbDbOupngBIDOO00O000OO00O0O00DOO00DbOO00bO0O0DOO00OUong
BiOoUOUODOOsS000 600000000 DOOOOO3UIOOOODLODODLOOOODOOD
gbobobooooooboboboobooobooboboboooobobobobobon
gbobobooooooboboboobooobooboboboooobobobobobon
gooboooboooboboobbuooboboooryoobboobboobboooboo
goobooboobbooboobboobooboboobooobuoobboooboobo
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3.2 00000O00ooooooooon

Uong BIOOODOO 50000 60000000000 DOOODOOOODOODOODOOOO
o000 32-1000000000007wWJ000 80w DODOODODOODOO 9.6%000
gbooooboobooboobob

gobodelOOO0ODOOOOOODOODOOODODODODODLODODLODODLODODLOD
gboboooobooooooboooooooooooooooo

OooboOOoobebbUbODLOODOUOOLDOOODOUODOUOOD e020¢kecal/kgpyD OO
OO00000DO0OObOOODs20005400kecal/kgy OO0 0O0ODOOODOOOOOOODOO
gboobooboboobo

OO0O00O0OuUong Bi DOOOODOOODOOODOOODOODOODOODOODOOOOOO
goooooobooooboobooboboboobobobobobobobobobobob

03.2-1 Uong Bi TPPOOOOOOOOO
. Uong Bi TPP
No. Name of Power Plant & Unit No. s 46 7
. - Actual 74.0-82.0 86.0
1 | Boiler Efficiency (%) Design 90.6 86.0
Actual Temperature (O) -AH
Gas in / Gas out 327/125 327/125 0
Air in / Air out 30/300 30/300 O
As design basis (O)-AH
) Gas in / Gas out 376/121 376/121 O
Air in / Air out 40/316 40/316 O
Actual Concentration of 02 in flue gas (vol %) -AH
ECO out / AH out | 2.6/3.2 | 2.6/3.22 | O
As design basis (vol %)
ECO out / AH out | o | o | @
Coal Composition (w%)
Carbon design basis / Actual Value 73.6/66.4 59.0/64.29
Hydrogen design basis / Actual Value 1.3/1.36 1.09/1.44
Oxygen design basis / Actual Value 2.2/0.44 1.14/0.44
3 Nitrogen design basis / Actual Value 0.2/0.037 0.85/0.037
Sulfur design basis / Actual Value 0.4/0.85 0.85/10.96
Ash design basis / Actual Value 16.8/24 27.69/24.4
Moisture design basis / Actual Value 5.5/8.5 9.4
Calorific value L.H.V (kcal/kg) 6020/5200-5400 | 4961/5027
design basis / Actual Value
4 | Remaining Carbon in Ash (%) O 6.0-9.0
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OOUong Bi DOODOOOOODOOODOOOOOODOOODOOUODOODOODOODOODO
gboobogogezsogzeomwb0boooboboboboooooooooooooooooon
ugbbogobuooobobodobbouoobbuoooboooboboobbuoobboooboo
oooooobooooooEowobooooooboooooooboo
gboboobboobuodob1oobouoobboooboooboboobuooboboobobooboo
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3.3 0U00ooooooooooooog
Uong Bi DO OUOOOO0O0OOO0ODOOOOOOO0ODOOODOOObOO0O0ODOOO 3.3-10000

gboboooboobobobobooboboobobob

03.3-1 Uong BiOOOOOOODOODO

. Uong Bi TPP
Name of Power Plant & Unit No. s 6 47
1 Turbine Efficiency | Actual 31-34 31-34 O
(%) Design 44 44 45.79
Main Steam
Actual 85-89 85-89 170
2
Pressure (ko/Cm)  Mesign 100 100 176
Temperature (0) Actual 530-535 530-535 518
o | 1OMP Design 535 535 538
Actual 220 220 840
Flow Rate (Ton/hr) Design 220 220 871
Superheater Spray | Actual O O 56
Flow Rate (Ton/hr) | Design g a -
Condenser
3 Actual 720 720 O
vacuum (mHg) Design 734 734 0
Make-up Water
Actual O O O
2
Pressure (kg/cm?) Design 0 0 0
4 Actual O O O
Temperature (O) Design 0 0 0
Actual O O O
Flow Rate (Ton/hr) Design - . -
Boiler Feed Water
Actual 140-150 140-150 187
2
Pressure (kg/cm?) Design 150 150 0
5 Temperature () Actual 200-234 200-234 235
P Design 215 215 251
Actual 110-115 110-115 865
Flow Rate (Ton/hr) Design 110 110 900
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