Ky thuat giam phat thai khi

trong qua trinh str dung nhién liéu ran

. Flue gas
team desulphurisation
Electricity generator pfantp
Steam
turbine T
RALITE]
s |
PreCIpHALOr  [ndiiced prarer
| draught M
Generator Pulverised
coal —v= -
ﬁ ._
Limestone
l — T l and water
Ash + draughtfan  Alr Gypsum
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NOi dung

* Nguyén li hinh thanh va ky thuat xw ly NO,
trong khoi thai

» Co ché hinh thanh SO2 va céng nghé giam
thieu
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» Khi NO, NO, (NO,), SO,

-Anh hwéng téi strc khoé con nguwdi, tdc dong xau den duong ho
hap (dau dau tirc nguwc, budn nén)

-Anh huwéng t&i méi trwdng sinh thai
-Anh hudng téi thiét bi dudi 16 ho

NO, + H,0 =" NITRIC ACID [HNO,)

SO, + H,0 ¥ = ™ SULFURIC ACID (H,50,)

ko
=]
W
=
2
<
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Nguyén li hinh thanh va ky thuat xir ly NO, trong khoi thai

Co ché hinh thanh NO,

Chay thanlé’ nhiét do trén 1000 OQ, NOx sinh ra, trong
do NO chiém trén 90%, NO, chiiém 5 +10%.

1. Co ché hinh thanh NO, theo nguyén ly phan huy nhiét
2. Co ché hinh thanh NO, nhién liéu

3. Co ché hinh thanh NO, theo nguyén ly phan trng tirc
tho
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S hinh thanh NOXx

N nhién liéu.
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Twong quan lwgng NOXx sinh ra tir 3 co ché

NO,
(mg/ ~  NO,ticthoi
Nm®) NO, Nhiét
NO, Nhién lidu
(°C)
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Phuong thire dot than trong céc céng
nghé truyén thong anh hwéng dén NO,

1600

NO,
(mg/
Nm?3)

1400
1200

1000

8010
600

LOD +

200 |
[

__Budng Itra thai xi khé

Pat tiép tuyén

Voi phun dat ca twong
trwdc va sau

[

200400 600 8001000 MWe

85



Gia tri NOx phat thai ban dau cing véi
murc d6 can giam NOXx

100
30
A Buong dot
= tang so6iv
g 00— buong ltra
= 4t than«
;D b N
g - buong doét bot
0 than thai xi long-
s 70 [lo ting so6i o
~|tudn hoan. buong Ira dét bot
than thai x1 khé«
160 ghi xich-
0
\ | | |
0 500 1000 1500 2000 .

Gi4 tri NO, phit thai (mg/m’) .
DPieu kién dot cé anh hwéng rat Ién den lwgng NOx hinh
thanh va phat thai, 86



Ky thuat dot NOx thap

Yéu cau:
-Giam NOx theo tiéu chuan méi trwedng

- Khdng &nh huwéng dén tinh 6n dinh cda qua trinh chay
- Pam bdo hiéu suat chay cao

- Khdéng dwoc tao nén méi tredng hoan nguyén cua
CO2
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1) Dot hé s6 khéng khi thira thap

Phwong phap don gian
nhat

Cé thé gidam khoang 15%
lwong NOx phat thai

<~ Can nhac toan dién lva

tron hé s6 khong khi thiva
hop ly nhat

ham luong than trong tro bay + —»

ham luong NO, trong khoi,—

0.8

| | I I
{0 12" 14
hé s6 khong khi thira o «
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2) Dot phan cap khong khi

« Kha phd bién

- Dot chay nhién liéu
dwoc tien hanh theo
giai doan

« vUng dét cap mét co:
0,7 <a<1

 Ving thtr cap o>1, dot
chay kiét bot than

« Chuy chon thoi gian
lu lai cua san pham
chay trong vung nhiét
do cao

miéng phun OFA {

bo than gi6 cap
mot va cap hai

PN




3) Dot phan cap nhién liéu

gi6 xiét

nhién liéu cap hai

gid cap [ va Il

»

nhién li¢u cdp mot

—

—

viing chay
kigt a>1

| NO NO
XN{ HCN ><

N,

ving tdi dot
a <l

XN+NO-=N,+XN
CH+NO—=XN(NH+NO+HCN)

viing dot cdp mot
a>1

NS

NO.CO,,
H,0,0,.80,
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4) Tai thuan hoan khoi

({1
/

<_ bo sdy
khong

khi

\ > __p dén quat hut
hon hop
khoéng khi .
va khoi quat cap 210
—_ 6
/A
()
quat gid tai tuan hoan
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5)Voi phun bét than c6 nong dé NOx thap
Nguyén tac:

« Tao ra vung dot nhién liéu giau véi a<1 gan voi
miéng voi phun

« Hinh thanh ving cap hai (ving chay kiét) co a>1

« Hiéu suat chay cao,

 Chay 6n dinh

- Dé dang bat Ira
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1) Nguyén ly voi phun phan cap gié

gi6 cdp 2 ngod «

g10 céap 2 trong«

gi6 cip 1 + bot than. . yeeEns

-

viing giau ving gio nong tham ving g16 nong hon hop

Nguyén Iy voi phun phén c:éfp gi0.«



2) Voi phun kiéu DRB (M§)

S

1]
I
=1 \»__.-r’
E 2 '-———-_--....'
Coal Inlet / // Transition

Transition A Flow Zone
Zone Air Flow <—1— Windbox —1—>
Adjustment

A, Oxygen lean devolitilization

B. Recirculation of products

C. NOx reduction zone

D. High temperature flame sheet

E. Controlled mixing of secondary combustion air
F. Burnout zone
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NOx (6%02,ppm)

3) Voi phun HT-NR cua Babcock - Hitachi

Guide sleeve
Flame Stabilizing

pace Creator Ring + Baffle Plate

Guide sleeve

Air register Flame Stabilizing Flame Stabilizing
N Ring
. Swirler
Spin Vane P.C. Concentrato P.C. Concentratc
Dual Burner NR Burner NR2 Burner NR3 Burner
ombustion Rapid ignition(In Flame NOx Reduction)
C-:-Ial property
300 ppm(100%) Fuel Ratio : 2.2 a
400 Nitrogen : 1.8%
175 50%) Two Stage Combustion |
ppm o o
Sﬂﬂ I 150 ppm{ﬁ'ﬂ 1'51} — 125 ppl‘l‘l{dﬂu.-"'u]
200 ( 100 ppm(33%
L T
100 NR2 Burner NR3 Burner
I Coal property
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T I I I 1 I I I I I Fuel Ratio - 1.8
1980 1985 1990 1995 2000 Nitrogen:1.5%
Two Stage Combustion




« 3)Voi phun kiéu MSM cda hang

Steinmuller
Da“c,diém: chia thanh nhdnh cap mét trong va nhanh
cap mot ngoai

¥ing chav kgt

LA TRl mng chay 2+

I Q"B ving chaﬁ. 1«

;;;;;

1- miéng gi6 phun cip 1 + bot than ( gidu nhién liéu)«
miéng gi6é phun cdp 2 + bot than ( loang nhién Liéu)«

3- miéng phu gi6 xiét (OFA)«
96



4) Voi phun kiéu PM

oig xiét
gig cdp 2 trén

oig cdp 1 gian
nhién lhiéu

]
oig cép 2 gitta
oig cép 1
loang
nhién liéu
a1 cdp 2 dudi

—

=

b phan li than va
gié bang quén tinhe

loing nhién liéus

u nhién héu«

-
i

a1



Low NOx A- PM Burner for PM Burner

Conc:
Fuel Rich
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Co’ ché hinh thanh SO2

1) Oxy hoa (FeS,)

2) Oxy héa Iwu huynh hiru co

3) Oxy hoa SO

4) Oxy héa lwu huynh nguyén to
5) Oxy hoa H,S

6) Oxy héa CS, va COS

CHS, S~ H,S, S0,, COS va CS, v.v—550,
FeS, e ,S0,
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¥ (%)

P .50,

X= x 100% (3-52)
I)so3 + I)H:so4

100

80

60

40

20

Nhiét do (°C)
N e el N X — g ——
50 100 150 200

H.3.3. Quan hé gilta suat chuyén hoa SO;
thanh H,SO, véi nhiét do [1a]

100
P> 00




Khe lwu huynh bang da voi

16p mang CaSO,
cac khe va lé
nho trén bé /

mat 7 4161 chua phan Ung
@ — (%, =

a0, G0 CaSO,
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So sanh cac phwong phap khfy lu huynh cho
cong nghe 10 hoi truyén thong dot than bot

chat khu

H.suat D.tuT.Bi| CP van
KLH |(USD/kW) | hanh T.bi
(%) (USD/tSO.,)
Phun da voi vao 30 oy 1205
buéng Itra - P e R B TR
Phun voi téi vao o e SR W
= > 60 90 838
buong lva (ol b
70 718
Phuon h3
T 247 1120
kho phun suong
Phuong phap uét
dung da voi lam 90 261 1337
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Xac dinh hiéu suétlcén khtr SO2 can thiét cho céc loai than
khac nhau (gia thiét tiéu chuan cho phép ndng dé phat thai

Loai than K (%) Icﬂh(mg!‘ 1 (%)
mtc) | |
1,Cam Pha
- TBcam5 956 |« 1204 | 58,6
- TBcam 6 952 | 785 ‘ 36,3
- TBHonhopC58&6 | 943 | 730 | 315
- TB than cam 056 | 996 @ 49,8
2, Hon Gai |
- TBcam 5 958 | 746 \ 32,3
- TB cdm 6 054 | 1031 | 51,3 |
- TBHOonhop C586 | 951 | 1017 = 50,8
- TB than c¢am 955 | 761 | 32,3

S02 la 500 mg/m3tc

3, Mao Khé
- TBcam 5
- TBcam6
- TB Hon hop C 5&6
- TB than cam

' |4,Trang Bach
- - TBcam5

- TB cam 6
- TB Hon hop C 586
- TB than cam

' |5, Vang Danh

- TBcam 5
- TB cam 6
- TB Hon hdp C 5&6

- TB than cam

96,3
95,8
96,0
95,4

94,6
94,5
95,8
95,5

96,2
94,7
95
95,6

1279
950
1009
761

1284

1750 |
1652

1375

2480
2017
1867

2186

I: 60,9

49,8
50,4 |
34,3

61
M |
79

63,6 ‘

79,7
75,2
73,2
771
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Phun bét da voi vao phia trén budng dot

a) Phun ngang b) Phun nghiéng
xuéng 20 °

c) Miéng phun ‘d) Miéng phun
nghiéng xuong 45° nghiéng xuéng 45°
thudn theo chiéu khoi nguoc voi chiéu khoi =T

104
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Khir lwu huynh trong 1o tang soi

~——r—
hoil nu?c

ciza xa tran

tang s6i théi bot

tam phdn phdi gid

hép gié

khoéi thai
than, d vo1
mAay cip than *
pperare
khong khi
e '{ tro xi rol

N\
[ . |
o0
St



hoi qua nhiét

Thiét bi
phéan ly

b6 khir bui

So do luu trinh 16 hoi tang sodi tuan hoan

<P 106
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=

Hiéu suét khir luu huynh (%)

, Ca/S
Hiéu suat khr lwu huynh, ham lvong lwu huynh va dwdng kinh hat da voéi

1. Mau than C: S=2,03%, hat d vdi 0~ 5 mm
2. Mau than B: S= 1,55 %, ¢& hat d v6i 0~5 mm
3. Mau than A: S= 0,78 %, c¢& hat d voi 0 ~ 13 mm
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Hé thong khir lwu huynh phia dudi 1o

bang thap rira kiéu wot

Magnesium Absorber Tower Stack Waste to Vacuum
Promoted o Pug Mill Filter or
Lime Mist Eliminators

Centrifuge

Absorber Flue Gas to Stack
Spray Headers > J
Fresh Wi ID Fans
Fresh Water Ll g
EETEATII LAY fF|ue Gas
== frorm Dust
prevv s __’—*WW’“‘" /Tray Collector
Blend e AR |
Station
Lime |:
Prvww Slurry *
Feed Pump
L P Fresh Water
F ks bt }
Ball Mitl J_-,
Slaker o
-6 = ;___—ﬁ X——? L_T_J

Mixers ifi - i
// Clarified Thickener Filter
' Absorber Recycle Feed
Ball Mill Recirculation Water Tank
Product Tank Pumps Tank
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Mét s6 wu nhwoc diém co ban clia cong nghé dot than bot
truyén thong theo khia canh mai trwong

Uu diém:

- C6 thé ché tao 16 hoi c6 cong suat Ién va rat Ion trén 600 MWe,

- Hiéu suét 15 hoi cao, (co thé dat trén 90%), cé thé gidm mot phan phat
thai CO2

-Nhwoc diém:

- bt bot than & nhiét dd cao (khoang 1500 dd C), phat thai NOx cao,

thwdng vt mire tiéu chuan cho phép.

- Khir SO2 trong qua trinh chay khéng hiéu qua, dé dam bao tiéu chuan
moi trwdng thdng thwdng phai st dung thiét bj khir lwu huynh kiéu wét
phia dudi Io.
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NOI dung

« Cung cap nhirng kién thirc co ban vé
nang lwgng hat nhan cho cac sinh vién dal
hoc va bao gdbm ca céc can bd trong linh
vwc khoa hoc xa hoi.

 Phan 1: Hién trang nang lwvong hat nhan
« Phan 2: Lich st phat trién nha may dién
hat nhan
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Phan 1: Hién trang nang lwvong hat nhan

Cé thé diing néng lwgng hat nhan dé sén xuat
mot lweng dién nang Io'n v&i viec phat thai CO2
rat thap trong ca vong déi ciia nha may:.

Cong nghé NMD hat nhan da dwoc cai tién &
murc cao hon, nha may hoat ddng 6n dinh va an
toan hon.

Nang lwvgng hat nhan da dwoc lap dat & 30 quoc
gia khac nhau voi cong suat khoang 14% so vOI
tbng cong suat dién cua toan cau.

Phan bb nang Iwo’ng hat nhan & cac quodc gla
khac nhau, nwéc it nhat chiém it hon 2%, cO
nwoc lén den 75 % san lwong dién quoc gia.
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Tai Brazil (2 16 phan &rng, 1350 MW)
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Ngudn Uranium du triv trén thé gidi

Source: Uranium 2007, OECD /NEA&|AEA
(As of Jan. 1, 2007)

Uzbekistan 2% _l
Jordan 2% Q!I,:;m
H 1)
Ukraine 4% \ Australia
Niger 5% | 23%
Namibia 5% Total:
Brazi 5%  5-469,000tU
Kazakhstan
15%
Russia




Ngudn cung cap URANIUM

South Afnca - China
2% 2%
Ukraine
2%

USA. il -
2%
Uzbekistan
5% =
Namibia %
8% !

—
SUEE] ;
8%

Niger ) Australia
8% 22%




O nhiém CO:2

Phat thai COz2 trong chu ky vong doi (g/kwh)

Pét than 88 887
Pot dau 38 704
P6t khi hoa 16ng 130 478
Chu trinh két hop 111 408
NL mat troi 53 -
NL Gi6 29 -
NL Hat nhan** 22-25 -
Pia nhiét 15 -
Thuy dién 11 -

**No Recycling process

Central Research Institite of the Electric Power Industry (2000,2001)



San xuat nang lwong trén thé gidi trong nhirng
nam qua

400 M Non-OECD

GW

B OECD Pacific
m OECD Evurope
® OECD North Ameri

1971 1975 1979 1983 1987 1991 1995 1999 2003 2007
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Hién trang cac 16 phan &ng hat nhan trén thé gii

Source: White Paper on Nuclear Energy 2008

Getmany =
55 (17) mmm 27 (4y18(1)

/

Prepared based on the date of the World Nudur Auodatlon (WNA)
as of December 2008, (* As of the endoﬂmrnyorJapan)
‘The values stand for power generation capacity '

N (Pmnthnlzod figures represent the numbor of powur plants)

t

S

~1

Neterlands

"io §1 o)

—~~

21,7 (31)18,9(19) "

Frm&ﬁ(ﬂ\‘l.ﬁ(u

Belarus

Russia N of

W 12,7(18) 4.8 (5)
Canada

6#!)/1 20)_Na8 (2)
408(2)  132(15)1.9(2)
l;_‘_’_/i Uktaine

1.041)

..\

Y .
s

" 100.8 (104) 15.0 (12)
u.s—

.1 32)1.3@ ~10.8 (2) Kazakhstan ]IMKW“
Soainill \ .o';--—~—1mm 46,2 (53) 17,2 (13
% 0.4 (1)8,6 (1) 38,6 (37} _ Japan
2 ,A“ 2.3 3 ; p
e 32 ( : c""‘ﬂ\ﬂ.? 20) 9.4 (8)
| Switzecanall | | | 1.0(1) — ,.HMMMH ,J.:uzl;;_,f
oy |3% (1 127(18) 52,0 (2) Mexico \ '
0.7 (1 i B o) | Vi _
Stgvenial |} 19219
1.8 m' B Bulgaria
04 (1)09(3) A
\ | 2.01(2) =
\ Paiisten] Tindonesia
1.8(2)3.7(3) <Future vision: 270 plants in 37 countries, generating about 266 GW>
Soutn Africa i « U.S,020 plants, about 26 GW +UX. 6

Bl <Under operaton>
436 plants in 30 countries, generating about 370 GW

Bl <Construction: Under planning>
151 plants in 27 countries, generating about 160 GW

~ Ruseia 26 plante, dbout 22 GW - China: 76 plants.-about 63 GW
» India: 15 plants about 11 GW

» Countries in Southeast Asia, including Vietnam, and in the Middle
East plan to introduce plants newdy '

1.9 ¢zj 1.2(1)
Brazill

plants, about 10 GW n9(2)1412)

i Argontina

= South Africa, Brazll, and Ukraine also plan to increase plants consvderably




Ty 1& nang lwong hat nhan cta cac quoc gia (%)

Lithuania e
France

Slovakia [ 514

Belglum [ 555

Sweden © . 498

Ukraine © . 459

Slovenia * . 404
Switzerland 397

Bulgaria 3Ty

Armenia [ 3585

Hungary 327

CzechRep. =31t
Germany - 281
Flnland © 0 273
UK 237
Spaln © 236
Korea 40
Japan 25

~___ChineseTaipel = 215

United States 199
Russla [ 16.5

Canada " 125
Mexico I 6.2

China W 2.2

Source: IAEA (20044).



Hién trang nang lwong hat nhan 2

» Gia dau tw cho cac du an san xuat dién cho thay
rang nhiéu trwdng hop s dung nang lwong hat
nhan cé thé canh tranh vé gia ca ngay viéc san
xuat dién bang than va khi.

« Nhiéu qudc gia xem xet lai muc tiéu san xuat
dién hat nhan, dac biét 1a trén quan diém giam
ndng dd phat thai CO2 va an ninh néng lwong.

IEA, Energy Technology Perspectives 2008. Ch.8
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U&c lwong vé gia doi véi san xuat dién hat nhan (2010)
Gia dau tw: 3000- 3700 USD/kW

Gia van hanh va bao tri: 90-111 USD/kW

Hiéu suat twong d6i : 36%

44% l Notwurol gas

25— Hiéu suét phat dién e
40% —

8% —

6% — /\/__\/

4% —

32% —

0%

ETP2010 C.3
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