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NOi dung trinh bay

1. Hien trang cong nghé nang lvong
truyén thong

2. COng nghé nha may nhiét dién
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1. Hien trang cong nghe nang
lworng truyéen thong

St dung nang lwong va 6 nhiém moi
trrong

» Hién trang nguon va tiéu thu nhién liéu hoa
thach dé san xuat nang lwvong

« Céac cdng nghé nang lwong tién tién



St dung nang lwong va 6 nhieém moi
trwrong
* 6 nhiém moi trwong khi
— C0O2, CO, CnHmM, SOx, NOx - hiéu trng
nha kinh (Greenhouse effect), mwa a-xit
(acid rain)
— Bui (PM10)
* & nhiém mdi trwdng nuwoc
_ pH
— BOD, COD
« & nhiém khac
— Tiéng on
— Nhiét thai, v.v



Hiéu (rng nha kinh
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Cac chat khi gay hiéu rng nha kinh

Greenhouse Gases
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Tiém nang gay hiéu trng nha kinh

Trace Gaschat khi

Trace Gas Chat khi
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Thay déi nong dd CO: trong khi quyén

Global atmospheric concentration of CO-

Parts per million (ppm)
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Thay déi nhiét dé dia cau trong giai doan 1856-1999
va dw bao dén 2100

Projected changes in global temperature:
global average 1856-1999 and projection estimates to 2100

Global average temperature in “centigrade IPCC estimate
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Cac nguon nang lwong so cap truyen thong
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Chuyén héa nang lwong than

Phwong phap
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Ning lwo'ng dau va khi

Khi thién nhién
dwéi long dat

Drilling Rig

Natural Gas

Nang lwong dau
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Dong chuyén héa nang lwong tir dau
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HE THONG TRUYEN TAI VA KHAN PHOI SAN PHAM KHi

Gas Processing
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Nang lwong hat nhan
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Trir liwong nguon va tiéu thu nhién
lieu hoa thach

Trir lwong nhién liéu hoa thach cua thé giéi

Than: 5.245-9.802 ty tan dau qui chun, co thé khai thac
dwoc 50%

Dau: 200 ty tan dau quy chuan, trlr lwong da khang dinh:
53 ty tan dau quy chuan

Khi thién nhién: 116-141 ty tan dau quy chuan
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Bang hé s6 chuyén doi nang lwong

Don vi Kilo- DPonvi kilowatt Bon vi Sc Donvi Tén
calorie gi kWh nguwa- than quy
kcal gio chuan
hp.h mtce*
kcal 1 4.2x103 1.2x103 3.968 1.6x103 100.3x10° 144.3x10°
MJ 239 1 0.2887 947.8 0.3725 23.88x106 31.42x106
kWh 860.4 3.6 1 3,414 1.341 85.98x106 122.8x106
BTU 0.252 1.1x103 2.9x104 1 3.9x104 26.27x10° 37.53x10°
hp.h 641.6 2.685 0.7457 2,546 1 64.13x106 91.61x106
mtoe* 9.969x10° 41,868 11,630 38.062x108 15,593 1 1.428
mtce* 6.979x106 29,310 8,142 26.645x10° 10,916 0.7001 1

*Theo tiéu chuan ctia Céng dong Chau au:

1 tce = 29.31 GJ va 1 toe = 41.868 GJ
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Tiéu thu nang lwong trén toan cau
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Tiéu thu nang lwong so cap cla thé gidi
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Tiéu thu than cla thé gioi
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San xuat dau trén thé gioi
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San xuat khi trén thé giéi
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Phat thai CO,, tir viéc san xuat nang lwong

billion metric tons
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Nang lvong Viet Nam

Céc chi s6 nang lwong

Nam 2000:
v' Cuwdng dé Nang lvong: 412 kgOE/1000USD
v GDP trén dau nguwdi: 401 USD, tang trwdng GDP: 6.8%
v Tiéu thu nang lwong trén dau ngudi: 154 kg OE/ndm
v Tiéu thu dién nang trén dau ngudi: 288 kWh/nam

Nam 2005:
v Cuwong dé nang lvong: : 500 kgOE/1000USD
v GDP trén dau nguoi : 645 USD, tang trwdng GDP: 8.4 %
v' Tiéu thu nang lwong trén dau nguoi : 250 kgOE/nam
v' Tiéu thu dién nang trén dau nguwdi : 540 kWh/ndm

(Nguén: Vu KHCN, MOIT (2007). Hién trang nang [uo’ng va Chwong trinh muc tiéu quéc gia
vé sir dung nang lwong tiét kiém va hiéu qua).
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Céc nguon san xuat nang lwong & Viét Nam

Thuy dién: Tiém nang kinh té ky thuat:75-83 ty kWh
(20.500MW), mién Bac:51,6%, mién Trung:31,9%, mién
Nam: 16,5%:

Than: Tong trir lwong than dén 1/1/2006 la 6,16 ty tan
(cap A+B+C 1a 4,99 ty tan), dw bao khai thac 50-61 triéu
tan/n (2020); 60,5-64,5 triéu tan/n (2025);

Kha ndng cung cép than cho san xuét dién:
Nam 2010: 16,3 — 21,9 triéu tan
Nam 2015: 27,4 — 29,4 triéu tan
Nam 2020: 32,7 — 40,4 triéu tan
Nam 2025: trén 40 triéu tan
Dau: 2,3 ty tan (615-957 triéu tan co thé khai thac dworc)
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. Khi dot: 1207-1507 ty m3, c6 thé khai thac
15,6 ty m3/n (2020); 16,5 ty m3/n (2025), cung
cap cho san xuat dién 12-14 ty m3 /nam.

— Nam 2005: 6,9 ty m3
— N&m 2010: 10,3 ty m3
— N&m 2020: 15,6 ty m3

— Nam 2025: 16,5 ty m3 (thém luc dia ddng Nam: 8
— 39)ty m3, thém luc dia Tay Nam: khodng 6 — 7 ty
m
 Tiém nang URANI
— Péanh gia tiém nang theo gia thanh khai thac
— Néu gia thanh khai thac < 80 USD/kg U308 trir
lwong woce tinh vao khoang 55723 tan U308 , tap

trung chl yéu tai Nong son (Quang nam), co thé
du dung cho 9000 MW dién hat nhan.
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TONG QUAN PHAT TRIEN DIEN VIET NAM
GIAI POAN 1990-2003

45

40

35

30

25

20

15

10

| | —@—San luvong dau tho (triéu tan)

—&— San lwong than (triéu tan) /A

—_ A San lwong dién phat (TWh) //

P

/

H/‘?'/‘ /

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Tang trwdng binh quan giai doan 1990-2003:  San lwong nam 2004:

San lwong than: 11,4%, Than: 26,3 triéu tan
San lwong dién: 12,7% Di‘én: 46,24 Ty kWh
San lwong dau thd: 15,6% Dau thd: 20 triéu tan
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San xuat nang lwong nam 2005

San xuat Pon vi So lwong
Pbién Ty kWh 53,5
Than Triéu tan 34,1
(18.0)
(Xuat khau) Triéu tan 34,1
(18.0) Ty m3 6,9




Tang trwdng nhu cau dién
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Toc dd tdng nhu cau dién, giai doan 1996 -2000: 14.9%

Toc dd tdng nhu cau dién, giai doan 2001 -2005: 15.3%

Tén thét truyén tai & phan phdi gidm ttr 21.7% (1995) xudng 12.0% (2005); con
11.66% (dén thang 9/2006)
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Cac kich ban phat trieén kinh té-XH giai doan 2006-2025

Kich ban 22000160' 2011 - 2020| 2021 - 2025
Kich ban >9,0 10 9,0
Kich ban 8,5 9,0 8,0
Dan sb 2000 | 2005 | 2010 | 2015 | 2020 | 2025
(Tr. nguol) | 7764 | 832 | 87.8 | 93.0 | 97.9 | 101.6
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NHU CAU PHU TAI GIAI POAN 2011-2015

1. Phwong an 1 -17%

Nim 2011 | 2012 | 2013 | 2014 | 2015
BEién TP-G'Wh | 108093 | 123120 138902 | 155511 | 172926
Bién 8X-GWh | 125235 | 142443 | 160476 | 179415 | 199227
Prnax-WW 21149 | 23942 | 26845 | 29872 | 33016
2. Phuwong an 2 - 20%
Nam 2011 | 2012 | 2013 | 2014 | 2015
Bién TP-GWh 126455 | 147575 | 171178 | 196203 | 223047
Bién 2X-3Wh 146509 | 171199 | 157766 | 226361 | 256572
Prax-ILW 24742 | Z8VTL | 33083 | 37689 | 42586
3. Phwong an 3 - 22%
Nam 2011 | 2012 | 2013 | 2014 | 2015
Bnén TP-3Wh 1328158 [ 164260 | 124158 | 222806 | 2559902
Bnén 22-G3Wh 160023 [ 120838 | 224305 | 260505 | 297427
Prmax-MW 26908 | 320776 | 37523 | 43374 | 496721
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Kha ndng phat trién dién tir cac ngudn tai tao

Hién c6: khoang 150MW céng suat dat NMD dong phat st dung NL
sinh khoi (tai cac co s& SX dwong mia), 0,8 MW dién gidé va dién
mat tr&’i cong suat khoang 1,15 MW

Tiém nang phat trién
Thuy dién nhé: ~2000 MW
Dia nhiét: tiém nang ~ 400 MW
Pién tir nguon sinh khoéi: 300 - 400MW
Dién gié: 1400 - 2600 MW
Dién mat tr¢i: 4 -6 MW

Tong cong tiém nang NL mé&i tir 3100 - 5400MW. Néu c6 chinh sach thich
hop c6 thé XD ngudén NL mé&i khoang 1200MW nam 2015 (twong dwong
3000GWh); tir 1500 - 17700MW vao 2020 (~5000GWh) va 2000 - 2400 MW
vao nam 2025 (~6400GWh)
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Chuwong trinh phat trién ngudn dién quan diém
guy hoach

Pam bao cung cap dién tin cay trén trng mién & toan qudc
Phat trién wu tién thuy dién, nhat 1a cdng trinh da muc tiéu.
Ty |& hop ly va an toan cung cap gia cac loai nhién liéu than
va khi

B tri nqudn hop ly theo vung phu tai, gidm truyén tai xa.
Khuyén khich phat trién nqudn dién dung NL tai tao.

Xuc tién cac dw an nhap khau tr Lao, Campuchia va Trung
Quoc

Can tinh dén cac rui ro trong tién dé xay dwng nguon.

Uu tién cac dw an co co ché dac thu, cé cam két nqudn von
ODA, OCR.

Khuyén khich cac dv an IPP, BOT....
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Céng nghé va bao vé méi trwdng trong phat trién dién

Nguon nhiét dién

S dung céng nghé tién tién; hiéu suat cao; tdng dan cong suat to
may.lap dat cac thiét bi loc bui, thiét bj gidm SOXx, ap dung céng nghé
16 tang sbi tuan hoan (CFB)=> giam NOXx; Nghién ctru tan dung xi
thai lam vat liéu XD,

Co ké hoach dwng hoat ddng cac NMD ci lau nam
Nguon thuy dién & NL tai tao
Ap dung cdng nghé thuy dién tich nang (TDTN) dé nang cao hiéu
qud s dung tai nguyén nuwéc, khai thac hiéu qua té hop ngudn thuy-
nhiét va san bang biéu do phu tai

Khuyén khich phat trién cac dang NL tai tao (dién gio, dién mat troi,
dién sinh khéi,...)
Lwéi dién
S dung cot BZ nhiéu mach; di chung nhiéu cap dién ap trén 1 BZ;
dung cot compact trong dd thi, d& gidm hanh lang an toan va gidm
nhu cau chiém dat; nghién ctru s&r dung day chju nhiét; s& dung
tram bién ap loai compact, GIS.
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Céac cdng nghé nang lwong tién tién

Cong nghé than sach (Clean Coal Technologies)

Cong nghé lam sach than (Coal Cleaning)

Cong nghé dong banh than (Coal Briquetting)

Cong nghé khi hoa than (IGCCC)

Céng nghé hoéa Iéng than

Céng nghé 1&p sbi va I&p sbi tuan hoan (CFB & CFBC)
S dung 16 hoi c6 thédng so trén téi han & siéu tdi han
Cong nghé chay than phun it 6 nhiém

Thu hoi tro xi d& 1am nguyén liéu cho cac nganh céng
nghiép khac, v.v

Céng nghé doét nhii twong dau — nwéce / than — nwdce (coal-
and/or oil water slurry)

Pin nhién liéu (fuel cell)
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2. Cong nghé nha may nhiét dién

Gi¢i thiéu chung
Cac chu trinh co ban
— Chu trinh Rankine;
—  Chu trinh Brayton;
—  Chu trinh két hop;
Uu diém
Céac van dé va nhirng thach thirc
Céng nghé nang lwong truyén thong & Viét nam:;
Ky thuat chay nhién liéu ran it 6 nhiém
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So’ d6 nguyén ly ciia mot nha may
nhiét dién
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1. Cooling tower 8. Condensor 15. Coal hopper 22. Air intake
2. Cooling water pump 9. Intermediate pressure turbine 16. Pulverised fuel mill  23. Economiser
3. Pylon (termination tower) 10. Steam governor 17. Boller drum 24. Air preheater
4. Unit transformer 11. High pressure turbine 18. Ash hopper 25. Precipitator
5. Generator 12. Deacrator 19. Superheater 26. Induced draught fan
6. Low pressure turbine 13. Feed heater 20. Forced draught fan  27. Chimney stack
7. Boiler feed pump 14. Coal conveyor 21. Reheater
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Gi¢il thieu chung

Nha may nhiét dién sl dung hoi nwdce: 1a thiét bi bién doi
nang lwgng t nhién liéu thanh dién nang;

Phan I&n san luong dién duoc san xuat tir cac nha may
nhiét dién chu trinh Rankine, bé’j Vi gié dién san xuat ra
theo phwong phap nay twong doi thap;

Nhién liéu héa thach (vd: than, dau, khi ddt) thuwéng
dwoc sty dung rong rai
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Chu trinh Rankin

Flug gas
. _ Furnace

- Chu trinh Rankin duwoc ‘

str dung réng réi trong

cac nha may nhiét dien; | |
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Fuel Air oy
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thanh nhiét nang trong
budng dét 16 hoi
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Dinh luat bao toan nang lwong viét cho chu
trinh hoi nwoc

Chu trinh hoi nwdc : chu trinh khép kin

NOi nang clia nwdc sé khong thay ddi sau médi chu trinh
> nhiét nang chuyén déi cho 1 don vj khdi lwgng moi
chat trong chu trinh = nang lwong trao déi dwdi dang
cong nang tr moi chat

Z Qnet = ZWnet

cycle cycle
hodc Q1 — Q2 = WT — Wp
Q1: lwong nhiét mdi chat lam viéc hap thu dwoc, kJ/kg
Q2: lwong nhiét thai bd ttr méi chat 1am viéc, kJ/kg
WT: cdng ndng dwoc chuyén tir méi chat lam viéc, kJ/kg
\Iﬁ/FI)( cong nang dwoc chuyén cho mdi chat 1am viéc,
g
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Hiéu suat chu trinh nang lwong
hoi nwdc

Wnet :WT _WP _ Ql _Qz _
Q Q Q

Q

Q
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Hiéu suat cia mét nha may dién ngwng hoii

Hiéu suat nhiét cia nha may

Noverall — cong suat san ra tai may phat / cong suat nhiét do chay nhién liéu trong

16 hol

Hiéu suat 10 hoi
Npoiler — CONG suat nhiét ctia hoi nwéc / cong suat phat nhiét do chay nhién liéu
Hiéu suat chu trinh Rankine
Neyetle = 1= (€ONG suat nhiét thai bo tir hoi nwdc / cong suat nhiét ma nwdc va hoi nwdc
hap thu dwoc)

Hiéu suat co’ hoc ctua Tuabin hoi
Nturbine (mech) = CONG SuUat hiéu dung cua tua-bin / cong suat trong cua tua-bin

Hiéu suat may phat dién:
Ngenerator = CONG sUat dién tai dau ra may phat / cong suat hiéu dung cua tua-bin

Noverall = MNboiler X 11cycle X Nturbine (mech) X 119enerator
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Cau tao va nguyén ly hoat déng cua 16 hoi

Tuy theo trng thoi ky, ttrng hong ché tao, tivng dac tinh nhién
liéu, trng dac tinh t& may, v.v. ma 16 hoi ¢ nhiéu dang khac
nhau. Nhwng dé hoan thanh nhiém vu cdia minh, cac loai noi
chung déu c6 cau tao co ban bao gom:

Budng dot: 1a khong gian tao nén béi cac dan ong sinh hoi;
Bao hoi (doi voi o hoi dwdi toi han): la thiét bi chtra nuwdc soi
va boc hoi;

Cdc b trao doi nhiét: bd qua nhiét, bd ham nwdc, bd say

khong khi;

Céc thiét bj phu di kém: quat gid, quat khdi, hé thong cung
cap than bét, hé thong x&r ly nuwée, hé thong loc bui, cac hé
thong diéu chinh - bao vé an toan, v.v. 44



Tong thé thiét bj 16 hoi 860 MW c6 hé thong xtr ly
moi trwrong

Recirculating Primary Air  Forced Draft Dry ’
Pulverizers Fan Fan Fan Scrubber Baghouse Fan



Lo heoi ghi xich
(cho céng nghiép phat dién quy mé nho)
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Lo hoi 455 MW dét than bdt (Pulverized Coal Fired Boiler
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Lo hoi 1300 MW dét bot than (PC Boiler)

( T|===‘=ﬁ === =
R : T 7
- U} gl L {4 T -
i Sl SHEPANY AFARE
i } emperator
ﬁll > ! w1l Sl 2 &
Main Steam | FRARLAY : 3
Line . - - Aok o i
[ | | i i Reheat Superheater
= ' | I' i 5
Vsdohaty - TGS NEW k=
i Superheater et ’ nvectlon -
i - = ; T -
T
T =
-—Prlrnary Superheater
FE- 1= LA il
—Reheat Superheater
= IEHI I
i 41;;“? S = j e
i i i, = o *i
T_E : Econom:zer - A o |
COo L LT T ol T R e e e B e B
3
i ‘F?)
E
Bur'\er:“;
LHA LB
A==
‘l S 4 -
E%Eg s
=]
Pulverigggs\_ =T
= "%EE ~
[ % A

48



Khung 16 hoi 300 MW dot bét than — NMND Udng Bi
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Lo hoi I&p sbi tuan hoan
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Lo hoi 1&p sui tuan
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Nguyén ly hoat dong cua 16 hoi
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Lo hoi 455 MW tuan hoan ty nhién (Natural Circulating Coal-Fired Boiler)
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