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LOT NOI DAU:

Thuyc té€ d3 chirng minh, ndng lwong ddng vai trd quan trong trong ting trudngkinh té va bao vé moi
trudng. Py |a dau vao quantrong cla rat nhiéu nganh san xuatva la mét trong nhirng mat hang tiéu
dungthiétyéucha hé giadinh.

Viécslrdung nangluongting |éntheo sy phattrién cdng nghiép, tuy nhién viécstir dung ndng lugng
qud mtrc, khong khoa hoc, trdi véi cac nguyén tat vé méi trueong lam kéo theo nhiéu hé quanghiém
trong nhu: can kiét nguén nang lvong hdathach, sy tdng 1&€n cla khi nhakinh (CO,,...) lam Trai Pat néng
|én, cac su cd tlr cac 16 hat nhan... |am de doa su sdng trén Trai Pat. Qua do, doi hoi phaitim ki€ém va sty

dung 1 ngudn ndng lvgng méi—nang lwvong sach va khong gy 6 nhiém.

S

2012

INTERNATIONAL YEAR OF

SUSTAINABLE
ENERGY FOR ALL

“2012 — Ndm quéc té vé ndng lwgng bén viing cho tét cd chung ta”.
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Hudng (rng slogan vé phat trién bén virtng 2012 va ndi dung vé tai nguyén nang lugng trong mén
Khoa hoc mén trudng, dugc si phan cong va hudng dan clia thdy nhém chlingem d3 tim hiéu veé tai

nguyénnangluong.
Vé phan ndi dungsé dugc chia lam 2 phan:

e Phdn 1: So luvgcevé tinh hinh s& dung nang luvgng (khai niém, tinh hinh str dung va gidi phap vé van dé
6 nhiém moi truong.

e Phdn 2: Tai nguyén nang lvong ( duwa ra khai niém, ngudn goc, lgiich, anh hudng tdi méi trudng va
cac s6 liéuthdng ké va hinh dnh vé céc loai tai nguyén nang lwgng trén thé gidi). O mbi tai nguyén sé co

mot phan nho néivé tiém ndngva sy phat trién cla ngudn ndng lugng dé & Viét Nam.
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A.SO' LUQO'T TINH HINH SU DUNG NANG LUQ'NG: z:
I Nianglwongla gi? 7

“Ndng lwong la mét dang tai nguyén vét chét xudt phat tir hai nguén chid yéu: Néng lwong mdt

troi va ndng lwong long dét.”

e Ndnglwong mdt trdi tao tdn tai & cdc dang chinh: bilrc xamat trdi, ndng lvgng sinh hoc (sinh khéi
déng thye vat), nanglugng chuyén déng clia khi quyén vathuy quyén (gid, song, cdc dong hai luu, thuy
triéu, dongchay séng...), nang lvong hod thach (than, dau, khi d6t, da dau).
e Ndnglwong long dét gdbm nhiétlong dat biéu hién & cac cdc ngudn dia nhiét, ndilravaning lwong
phéng xa tap trung & cdc nguyéntd nhu U, Th, Po,...
Trich “Bé tai nguyén va méi trudrng = Téng cuc méi truorng (VEA)”
“Vé co’' ban, ndng lwong dworc chia thanh hai loai, nédng Iwgng chuyén héa toan phén ( khéng tdi

tao) va ndng lwong tdi tai dua trén ddéc tinh cda nguén nhiénliéu sinh ra né.”
Nang lvo'ng chuyén héa toan phan:

e Ndnglwong hdathach.

e Ndnglwong nguyén tir.
Ndng lwgng tdi tao:

e Ndng lwong Mdt troi
e Ndngluwong gio

e Ndng luong thuy triéu
e Ndngluong thay dién
e Ndng lwong séng bién
o Ndng lwong dia nhiét
e Ndngluong sinh khéi

Trich “Chuyén dé néing lwg'ng —VnGG Energy Group”
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IL. Tinh hinh st dung ning lwgng: 7

1. Tinh hinh sir dung ning lwgng trén Thé gidi: 72

Nhu ciu vé nangluwongclia Thé giditi€p tuctang |én déu dan trong hon haithap ky qua. Nguén nang

lwgng hda thach van chi€ém 90% téng nhu cau vé ndng lvgng cho d&€n ndm 2025.

Nhu cdu doi héivé nang lvong cha tirng khu vire trén Thé gidi cling khdng giéng nhau.
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Hinh 1: Mre tiéu thu cdc ngudn ndng lwong cda Thé gidi (1990 —2035).

Tai lidu cda Co' quan Théng tin Ndng lwong 2004 d3 dw bdo rang nhu cau tiéu thu tat ca cdc ngudn
nang lvong dang cé xu hwdng ting nhanh. Gia cla cac ndngluong hda thach dungciing van ré hon so
v@i cac ngudn nanglugng hat nhan, nang lvgng tdi tao hay nang lvong cdc dang nang lwvong hoan

nguyén khac.
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Hinh 2: Biéu dd tiéu thu ndng luwong Thé gidi (%).

2. Anh hwéng: 7

Cac ngudn nang lvgng hda thach trén Thé gidi dang dan can kiét, thém nirala nhirng van dé méi

trudng ndy sinh trong qué trinh khai thac da dan dénviéckhuyén khich st dung nang lwvgng hoan

nguyén dé gidm bét su 6 nhiém maéi trwong (Hinh 3: cho thdy luong khi thdi CO2 sinh ra trong qud trinh

st dungndng lwong héa thach) vatranh gay can kiét nguén nanglwvong hdathach. Nhwngdo chua cé

nhitng diéu luat cy thé vé van dé nay, nén dau mo, than da, khithién nhiénvan dwoccoi langudn nhién

lidu ch y&u dé nham thda man nhitng doi hdi vé nanglugngva chinh diéu d6 s& dan dén sucan kiét

ngudn nang lvgng hdathach trong mét thoi gian khéng xa.
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Bikon Metric Tons Carbon Dioxide
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Hinh 3: Lwong thai CO, sinh ra do str dung nd

“San xudt va st dung ndng lwong la nguyén nhén chu

ng lwgng héa thach (ti tdn CO,).

yéu lam thay déi khi hdu”

Trich “Robert Priddle, Giam Déc Piéu Hanh, Co’ quan nguyén tir Quéc Té (IEA).”

Khi dé cap vé tinh hinh du trit, khai thdc hay s&r dung cac ngudn nang lwvong nhatla nguén ning

lwvong hdathach trén Thé gidi, chiing ta khéngthé bé qua nhirng tac déngtruc tiép cling nhu giantiép

clia cac hoat ddng dé ddi vai mai trudng. Hién nay cling nhu trong cac thap ky sap t&i day, viéclam sao

dé giamthiéu khinha kinh sinh ra trong qua trinh st dung

va d6t chdy nang lvgngla mot van dé vo cung

cap thiétvi sy gia tang lvgng khinha kinh sé gay ra sy thay d6i khi hau toan ciu do trai dat néng lénva

lam cho khdngkhi tré nén 6 nhiém nang né. Chingta s& dé cap dén cac yéuto do viéctiéu thu ning

lwong tac dong [én mai truong, khi quyén do dé lam ting cac chat gay 6 nhiém cho khéng khi nhw chi,

sulfuroxides, nitrogen oxides, cacvat chat hitu co khéng 8n dinh. & nhidu qudcgia con quan tam dén ca

viécgidm lvongthly ngan tao ra trong qud trinh san xuat dién ndng dé tranh gay 6 nhiém dat, séng

ngoi, ao hod va dai duong.




November
17, 2012

TAI NGUYEN NANG LUONG

2.1. Lwong khi thai Carbon Dioxide trén toan ciu giy ra do qua trinh sir dung

nang lwong:

Hinh 4: Hiéu wng nha kinh.

Téng quan ndng lwong ndm 2004 (IE02004) da du dodn vé sy phatsinh khithai CO2 cé lién quan téi
nang lugng manhu da néutrén chl yéu lakhithai carbon dioxide do con ngudi gdy ra trén toan cau.
Can clr vao nhirng ky vong vé tang tredngkinh té khu vee va sy |é thudc vao ngudn nang lvgng hda
thach, trong IE02004 d3 cho thay sy thai khi carbon dioxide trén toan cau s& tdng nhanh hon rat nhiéu
trong cing mot chu ky so v&inhitngndam 1990. Su tiéuthunhiénliéuhdathachting cao dac biétlad
nhitng nwdc dang phét trién phai cé trach nhiém rat|1én ddi vaiviécting rat nhanh lwvgng khi thai
carbon dioxide b&i vimirctang trwedng kinh té va sy gia tang dan sé cao han nhiéulan sovdi & céc nudce
céng nghiép héa, maclng v&iné sé la viécnang cao mirc sdng, cling nhw nhu ciu vé nang lvong st
dungtrong qua trinh cdng nghiép hda. V& lvong khithai CO2 trén toan cau, chiingta cé thé thay rang
cac nudcdang phat trién s& chi€ém da phan trongviécsr dung nang lvongtrén Thé gidi. Thai khinha
kinh nhiéu nhat trong s6 nhitng nwdc nay chinh 13 Trung Quéc, quéc gia cé tdc d6 tang trwdng thu nhap

binh quan dau ngudi cling nhu sir dung nhién liéu hdathach cao nhéat. (Hinh 4)
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Hinh 5: Lwgng khi thdi CO, ctia Thé gidi chia theo khu vuc(%).

Nam 2001, lwgng khithai CO2 tir cdc nwdc cdng nghiép hdachiém téi 49% toan cau, tiép theo sau dé
|3 cac nwdc dang phat trién chiém 38%, cac nudc Péng Au va Lién X6 cii chiém 13%. Téi ndm 2025, cac
nuwdc cong nghiép héa dugc du doan |1a sé thdira mot lwgng khiCO2 chiém 42% cua lvgng khi thai toan
cau, trong khi d6 lwgng CO2 thaira & cac nwdc dang phattrién |a 46%, Béng Au va Lién X6 cli vao

khoang12%. (Béng 1)

Energy Consumption Carbon Dioxide Emissions

e OuadvitlonBuy) = | 2 @SlonMetricTons)

___Region 1990 | 2001 | 2090 | 2025 1990 | 2001 | 2010 | 2025
Industrialized Countries 1828 2115 2363 2814 10,462 11,604 12,938 15640
EEFSU 6.3 533 56.0 756 4902 3,148 3397 4313
Developing Countres . ....... 89.3 139.2 1755 2659 6,200 2.118 11.37% 17,168
Asia 525 85.0 1106 1734 3.004 6012 7.647 1180
Maodie East 131 208 250 M1 546 1,260 1588 210
Afnca 23 124 146 215 556 843 a71 1413
Contral and South Amenca 144 209 254 w9 703 w4 1.194 1,845
Total Waosrtel MR 4 410 aMR K24 21 65Y 71 ROO 27 7118 7124

Bdng 1: Tiéu thu ndng lwong va lwong khi thdi CO,
cta Thé gidi chia theo khu virc 1990 — 2025.

Trong Thé gidi cdng nghiép hda, hon mét nira lvgng khi thai CO, ndm 2001 13 do s& dung dau mé,
ti€p theo d6 31% lwgngkhi thaila do sir dungthan (Hinh 6). Theo du bdo qua tirng giai doan thi dauvan
13 ngudn nhiénliéu chyé&u gay ra khi thai CO, & cac qudcgia cong nghiép hdaviné van lamadt phan

quantrong dugc st dungtrong nganh van tai. S&r dung khi ty nhién valwgngkhi thaisinh ra trong qua
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trinh st dung cling dwoc dy doan |3 s& tang 1&n, dac biéttrong nganh cong nghiép diénvacé thé lvgng

khi thai sinh ra trong qua trinh s& dung khi tw nhién sé 1&n t&i 24% vao nam 2025.

Dau mé va than d3 va dang duoc coi la ndng lugng chinh gay ra phan 1&n luvgng khi thai CO, & cac
nudc dang phattrién. Trung Quécva An D¢ van dugc cho 13 hai nudce st dung ngudn than noi dija dé
dungtrong viécphat diénva cac hoat dong cong nghiép. Hau hét cac khu vire dang phattriénvan sé tiép
tuc s& dungchl yéu la ddu md dé dap rng cac nhu cau vé nang lugng dic biétlandng lwvongsirdung

trong linh vire van tai.

rercens OF oL
World Industinalced Dewelopng EEFSU

2001 2025 20017 202 2001 2025 20017 202T

Hinh 6: Lwong khi thdi CO, chia theo khu vuc va loai nhién liéu.

Phan|&n cac nha khoahoc Ung ho gidthuyétcho rang viécting nong do cac khinha kinh do loai
ngudi gdy ra, hiéu ’ngnha kinh nhan loai, s& lam tdng nhiét dd trén toan cau (swndng |én clakhi hiu

toan ciu) va nhu vay s& lam thay ddi khi hau trong cac thap ky va thap nién ké dén.

e Cdc ngudbn nwdc: Chatlwgngva s6 lugng cha nwdcudng, nudc twditiéu, nudcchoky nghé va cho
cac may phét dién, va strc khde clia cac loai thay sdn cé thé bj dnh hudng nghiém trong bdi sy thay doi
cla cac tran mua rao va bai sy ting khi bc hoi. Mua ting cé thé gay lut 16i thudng xuyén hon. Khihau
thay d6i cé thé lam day cac long chao ndi vdi séng ngoi trén thé gidi.

e Cdctainguyén bobién: Chitai riéng Hoa Ky, muc nudcbién dy dodn tdng 50 cm vao ndm 2100, cb
thé |am mat di 5.000 dam vudng dat khé rdo va 4.000 dam vudng dat uét.

e Sitrc khde: S6 ngudi chétvindng cé thé ting do nhiét dd cao trong nhirng chu ki dai hon trwde. Sy
thay d6i lwvgng mua va nhiét do cé thé ddy manh cac bénh truyénnhiém.

e Nhiét dé tdng Ién: 1am tang cac qudatrinh chuy&n hdasinh hoc cling nhuhda hoc trong co thé séng,

gay nén sy mat can bang.
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e Ldm nghiép: Nhiét dé cao hontao diéu kién cho nan chay rirng dé xay ra hon.
e Ndng lwong va vén chuyén: Nhiétdé dam hon tdng nhu ciu lam lanh va gidm nhu ciu Iam néng. S& cé
it sw hu hai do van chuyén trong muadéng hon, nhungvan chuyén dudng thly cé thé bj danh huwdng bdi
s6 tran luttdng hay bdi su gidm myc nudc song.
e Nhitng khéibdng & Bdc cuc va nam cuc dang tan nhanh:1am cho muc nwéc bién sé tang qua cao, co
th& dan d&n nan hong thy.

3. Giai phap:

3.1. Nghi dinh thw Kyoto vé khi hju:

Nhu ciu vé nanglwongva cung vdind la lugng khi thdi CO2 va céc khi khac ma ta thwdng goi chung
13 “khi nha kinh” d3 va dang tdng |1én trong suét 50 ndm qua. Sy tang 1&n cha lvgng khi nhakinh nay sé&
lam cho khi hu toan cau dm |énva kéotheo nhiéuvan dé khac lién quan. Sy thay d6i khi hau lavan dé
quantam |&n nhat cha toan cdu cd lién quan ratIén dén viécsan xuat cling nhu tiéu thu nang lvgng. Hoi
nghi cla Lién Hop Quécvé Sy thay d6i Khi hadu (UNFCCC) hop tai Kyoto thdng 12 ndm 1997 d3 duwara
mot théathuan chungvé khi hdu nham ngén ngiraviécbién di khi hau, goi tat |a Nghjdinh thu Kyoto.

(Hinh 7)
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Hinh 7: Tién trinh phé chudn Nghj dinh thw Kyoto tinh tir dén 1/1/2004.

Nghidinh thw Kyoto néurd viécngan ngira bién d6i khi hau 1a trdch nhiém chung cla tat ca cac nuwdc,
songco phanbiéttheo mirc d6 phat trién kinh t€, trong d6 budc 38 qudc gia cdng nghiép phai han ché
thai khinha kinh (chty&u CO,) d& ngdn chan hiéntwgngnéngléntoan cau (Hinh 8). Theo d6, chdm nhat

|a vao ndm 2012, 38 nudc phai cat gidm it nhat 1a 5% lwgng khi thai véi ndm 1990, riéng My phai gidm
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7% vi nuwdcnay chi chiém 6% dan s6 Thé gidi, nhwng nén san xuat khéng 16 cta ho lai gay ra 25% tong

lwong khi thai toan cau.

DE dat duwgc muc tiéu cat giam khi nhakinh nhw d3 dé ra, cac nudctrong Annex I cé thé tién hanh
viécgiam sat sy giam lwgng khi thai trong nuédc hay “phuong thire linh hoagt” gitra cdc nwdc. Nghidinh
thu Kyoto vé khi hdu st dung 3 co ché linh hoat “flexible mechanisms” dé gitp cho cac nwdc dat dugc

chi tiéu cat giam khi nha kinh bang mét phwong thirc cé hiéu qua thwong mai nhat.
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Hinh 8: Cdc chi tiéu gidm lwong khi thdi theo nghj dinh Kyoto cho cdc nudc
(“R” cdc nwoc dd phé chudn Nghi dinh Kyoto 1997).

e CochéBubnbdn khithdi quécté: Phuongthircndy cho phép cadc nwdcAnnex | chuyén mot lugng khi
thai cho phép tdi cac nudckhac trong Annex | bat dau tir ndm 2008 véi mdt mirc gid cho phép. Vidu
nhu mot nwéc trong Annex | muén gidm mirc khi thai cia minh ndm 2010 xuéng 10 triéu tan CO2 thicd
thé ban lai chirng chi gidm lwong khithai cho cdc nwdc san sinh vuottrdi lvgng khi thai cho phép trong
Annex|.

e CochéHop tdcthue hién (J1): Phuong thire nay cho phép cac nudc trong Annex 1théng qua Chinh
Phu hay cac t6 chirc hop phap dé dau tw cho viéccat giam khi thai cho chinh nudc minh hay thu nhan
céc cach thuc hiéntlr cdc nwdc khac va dp dungvao dat nudc minh.

e Cochéphdttrién sach (CDM): Phuong thirc ndy tvong tw nhu Hop tac thuc hién nhwngviéccat gidm

khi thai cé thé thuc hién ca & cdc nwdc khéng nam trong Annex |.
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Muc tiéu cha Kyoto 1997 dé |a lam giam cac khi thai doc hai nhu CO,, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons va sulfur hexafluoride. Hién nay thilwgng khi CO, van chiém
thanh phan chid yéutrong cac loai khi nha kinh & hau hét cdc nudc Annex |, ti€p theo sau d6 la methane

va nitrous oxide.

Nghidinh thw Kyoto s& c6 hiéu lycsau 90 ngay ké tir khi cé it nhat 55 nwdctrong d6 bao gdbmca cac
nudc namtrong Annex |, tao ra téng cdng 55% lwong khinha kinh toan cau ndm 1990, dit but phé
chuan. Dén cudindm 2003, 119 nwdc trén Thé gidiva Lién minh Chdu Au d3 thdng qua Hiép dinh, bao
gdm ca Canada, Trung Quéc, An D3, Nhét Ban, Mexico, New Zealand va Nam Triéu Tién. 31 nudc trong
Annex |, thaira 44,2% téng lugng khi nha kinh ndm 1990, d3 dat batky vao ban Hiép udc. Sau nhiéu hoi
tranh cii cdng thang va gay can gitta My va cac nuwdc thanhvién Annex I cling nhw nhitng cudc nhém hop
cdng thang cap cao gitta cac BO trudng Mdi trearng clia cac nwdc trén Thé gidi, ké tir ngay 16/2/2005,
Nghijdinh thv Kyoto da chinh thirc cé hiéu lywcphdp ly sau khi Nga ddngy phé chuan Hiép dinh nay. Chi
riéng 2 qudc gia cdng nghiépI&nla My va Uckhdng chiu phé chudn Nghjdinh thuw Kyoto vi cho réng viéc
phé chuan s& |[am tén hai d€n nénkinh té cia ho. Hai qudc gia nay cling chi trich Kyoto 1997 vi d3 khéng
bt hai nudc dang phat trién manh 12 Trung Quécva An D6 tuan thi theo Nghi dinh nay. Theo ngudn tin
ngay 28/7/2005 ctia BBC, My cung5 nwdc ChduA- Thdi Binh Durong dang du thao mdt Hiép wdc vé khi
hau mé&i dé canh tranh v&i Kyoto 1997, trong d6 sé cé muc chuyén giao cdng nghé tir nhitng nwdccdng

nghiép sang nhirtng nwdcdang phattrién, nhuwng cac chitiét ciia dy thao nay van con dang dugc giit kin.

Nhwng du da bat dau cé hiéulwe, Nghjdinh thu Kyoto veé cat giam khi nha kinh cting khéng di strc dé
lam cham bét di sy 4m |én toan cau, mot tham hoa trwdrc mat clia trai dat. Trai dat am Iénsdlam bang &
Bdc Cuwe tan nhanh va gay ra lut 16i hay cac tai bién thién nhién khong luong trudc dugce. Chinh vi vay,

ching ta can cé déng thaitich cwc va nhitngbién phap kién quyét dé ngan chan tham hoa nay.
3.2. Giai phaplam giam 6 nhiémkhi str dung nianglwong:

R4t nhiéu nuwdchién nay dé ra nhitrng chinh sach tai chd dé han ché nhirng khi thai khac CO, sinhra
do qud trinh st dung ndng lvang. O nhiém khong khilién quan té&i ndng lvgng dang gay chu y déc biét
gdm cd nitrogen oxides, sulfur dioxide, chi, cdc chétthdi dang hat, cdc chétthdi hitu co cé thébay hoi..
b&iviching s& bay |1én tdng ozone va hinh thanh tang khéi, gdy muwa acid va nhiéu van dé khaclién quan

dénsirc khde con ngudi. (Hinh 9)
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Nitrogen oxide sinh ra trong qud trinh dét chdy & nhiét d6 cao nhu trong qua trinh van hanh xe hoi,
may maéc va cadc nha may phét dién. Sulfurdioxide sinh ratrong qua trinh dét chdy nhiénliéu cé chira
ham lvgng lwu huynh cao dung cho phat dién hay trong quad trinh luyén kim, locdau va cac quétrinh
cong nghiép khac; lwgng khithai tir cdc nha may nhiétdién phan |&nlasulfuroxide. Cac chat thaihiru co
bay hoi duocsinhra tir nhiéu ngudn khacnhau nhutlr qué trinh van tai, nha may hda chat, loc dau, cac
cong xudng. D& han ché& lugngkhi thai déc haisinhra do d6t chay nhiénliéu, nhiéu quécgia da chuyén
tlr viécstr dung than sang sirdung khi dé phat dién. D€ gidm lugngkhi doc hai sinh ra trong qué trinh
van tai, mot s& nwdc dp dung cdng nghé cao dé tao ra nhirngloai may méc hay 6 t6 dat tiéu chuln ciing

nhu han ché& ham lugng sulfurtrongxang, dau dé dam bao han ché dén mirc tdi da lvgngkhi thai.
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Hinh 9: Anh huéng ctia nhitng chét khi théi
déi vdi méi trwdng va strc khde con nguoi .

Chét thai chi dugc tao ra trong qua trinh may méc van hanh st dung xdng pha chi. Anh huwédng doc
hai cda chi, dic biétla ddivditré em da dugc nghién ctru ky trong suét 3 thap nién qua. Hau hét cic
nudc & chdu Phi, Lién X6 cii, Trung Dong va My Latin 13 van con dung xdng pha chi con cac nuéc khac,
hién nay d3 chuyén sang dungxang khong phachi. Nhitng nwécvan con dungnhiénliéu phachi thixing

pha chila nguyén nhan cht yéu chi€ém 90% khi thai cé chi & khu vire dé thi.

Thémvao do, & nhiéu nudcchat thai co chira thdy ngan sinhra trong qud trinh s&r dung nang luvgng

cling dang tré thanh mot van dé déi vdi nhirng nuwdccong nghiép. Trong vai thap ky qua, nhiéu nwdcd3
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bat dau danh gia tac dong doc hai clia thiy ngan ddi véi sirc khde con ngudi va moi trudng. Thiy ngan
13 chat tich tu bén virng trong co thé theo thigian. Ca kiém, cd hoi, cac loai chim dn cd va haicau la
nhirngloaivat chiu dnh hudngnhiéu nhat cla viéctich tu thdy ngdn. Mac dau thay ngan cé méat c3 &
trén dat lién cling nhu & ngoai bién nhung nd thwdng tap trung nhiéu nhat trong hé sinh thai bién. Chat
thai chira thiy ngansinh ra trong qua trinh s dung nangluvgng dang trd thanh mdi quan tdm dac biét &
cac nwdccodng nghiép. Ngudn gay ra thiy ngan do hoat déngclia con ngudi bao gdm cac hoat déng nhu:
dét chdy nang lwgngtinh, san xuat kim loai mau, san xuat gang, thép, xi mang, ché bién dau khiva tiéu
huay rac. Trong nhitng nguyén nhan viranéu trénthiviécphat dién, dét chay rac thai do thj va ché bién
dau khila cé lién quan dénviécslr dung nang lvgng va hién nay cac nudc déu dang tim cach han ché
lwong thly ngan sinh ra do nhiétdién, str dung than bang cach thay thé né bdingudn nhiénliéu khac, vi

du nhukhi tw nhién.

Va nhuvay, dé tédm tat lai nhitng gi ma ching toi vira trinh bay chi tiét & trén, cdc van dé 6 nhiém
mai trudng va bién ddi khi hdu cé thé dugce gidi quyét phan nao néunhu ching ta lwvuy dén may van dé

sau trong qua trinh s&r dung nangluong:

e (6 gdngkhéng strdung xdng déu pha chi
e Kiém sodtva diéu khién lwong ch@tthdi thdy ngdn sinh ra trong qud trinh s dung ndng lwong.

e Xdyduwng quy ché kiém séat cdc khi thdi, sao cho han ché téi mictéi da cdc khithdi déc hai.
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B.TAI NGUYEN NANG LU O'NG: zw
I. Nanglwgng chuyén héa toan phan: 7
1. Nanglwgnghda thach: 7
Nhién liéu héa thachlacac loai nhién liéu dwgctao thanh bdi qua trinh phan hay ky khi cta céc sinh

vat chétbj chdn vii cdch day hon 300 triéu ndm. Cac nguyén liéu nay chira ham lwvgng cacbon va

hydrocacbon cao.

Hinh 10: Than la mét trong nhi¥ng nhién liéu hda thach.

Cac nhiénliéu héathach thay ddi trong dai tir chat dé bay hoi véity sé cacbon:hydro thap nhu
methene, ddu héadangldng, dén cac chat khong bay hoi chira toan la cacbon nhu than da. Methane ¢
thé dwoc tim thay trong cdc md hydrocacbon & dang riéng 1é hay di cung v&i dau hda hodc & dang
methane clathrates. V& tdng quat ching dugc hinh thanh tir cdc phan con lai cia thyc vat va dong vat bi

héa thach khi chiu dp suat va nhiétdé bén trong vé Trai Dat hang triéundm.

Cacnhiénliéuhdathach |a tai nguyén khongtéi tao bdivi trdi dat mat hangtriéunam dé taora

ching va lvgngtiéu thu dang dién ra nhanh hon tc d6 dugc tao thanh. San lwvgngva tiéu thu nhiénliéu
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héa thach lam tdng cdc mdi quan tdm vé moi tredng. Thé gidi dang hwdng tdi st dung cdc ngudn nang

lwong tai tao 1a mét trong nhitng cach giup gidi quyét van dé tang nhu cau nangluong.
1.1. Ngudn goc:

Nhiénliéuhdathach dugc hinhthanh tir qua trinh phan hay ky khi clia xaccéc sinh vat, baogém
thuc vat phu du va dong vat phu du |dng dong xudng ddy bién (hd) véi sé lugng|&n trong cac diéukién
thi€u oxy, cach day hangtriéunam. Trai qua thoi gian dia chat, cdc hop chat hitu co nay trén vaéi bun, va
bi chén vui bén duédi cic 1&p tram tich nang. Trong diéu kién nhiét dé va ap suat cao lam cho céc vat chat
hitu co bi bién déi hda hoc, dau tién |a tao ra kerogen & dang sdp. Chung dugc tim thay trong cac dd
phién sétdauva sau dé khi bi nung & nhiétcao hon sé tao ra hydrocacbon ldng va khi béi qua trinh phat

sinhnguoc.

Nguoclai, thuc vat dat lién cé xu hudngtao thanh than. Mot vai mé than duwoc xac dinh 13 ¢ nién

dai vao ky Phan trang.

1.2. Sw quan trong:

Hinh: Giéng déu & Vinh Mexico.
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Nhién liéu hdathach cé vai trd rat quan trong b&i vi chiing cé thé dugc dunglam chat d6t (bi 6xi hda
thanh dioxit cacbon va nuwdc) dé tao ra nanglugng. Viécstrdung than lam nhién liéu dadiénrarat lau
trong lich s&r. Than dwoc s&r dung dé nau chay quang kim loai. Khai thac dau moé thwong mai, phanlénla
sy thay thé cho dau cé ngudn goc dong vat (nhw dau cd) dé lam chat dét cho cac loai dén dau bat dau tir

thé ky 19.

Khithién nhién da cé thoi ky bi d6t bo trén cac gian khoan dau va dugc xem |a san pham khéng can
thiét cha qua trinh khai thdc ddu mo, nhung bay gio duwoc quan tdm rat nhiéuva duge xem latai nguyén
rat cé giatri. Dau thé nang |a mot loai dau cé dd nhétIédn hon dau thé, con dwoc goila dau cat. Dau cét
|3 loai bitumen bj tron |an véi cat va sét, va 1a ngudn nhién liéu héathach quantrong. Phién sét dau va
cac vat lidu twongty |1a cac d4 tram tich chira kerogen, mdt hon hop clia cac hop chat hitu co, va la chat
sinh ra dau thd téng hop khi bi nhiét phan. Cac vat liéu nay chua dugc khai thac thwong mai. Cac nhién
liéu nay dwoc dung cho cac dong co dét trong, nha may dién dung nhiénliéu héathach va cadc muc dich

khac.

Viécsirdung nhiéulidu hdathach @ pham viréng, nhiénliéu dautiénlathan, theosaula dau hoa dé
van hanh cédc déng co hoi nuwdc, va la dong gbp rat |&n cho cudc cach mang cdng nghiép. Vao cung thoi
gian do, khi dét s&r dung khi thién nhién hodckhithan cling dugc s&r dung réng rii. Viéc phat minhra
dong co d6t trong va |ap dat né trong 6t6 va xe tai d3 lam tang cao nhu cau s&r dung xang va dau diesel,
ca hailoai nay dau 13 sdn phdm chung cat tir nhién liéu héathach. Cac hinh thirc van tai khac nhv dudng
sat va hang khéng cling doi héi st dung nhiénliéu héathach. Cac ngudn tiéu thu nhiénliéu héathach
khac nhw nha may dién va cong nghiép hda dau. Hac in 1a sdn phdm con lai sau khi chiét tach dau, cling

dugcdunglam vat liéu trdi duwong.
1.3. Han ché va nguyén liéu thay thé:

Theo nguyén tac cung - cau thi khi lwong cung cap hydrocacbon giam thi gia sé tdng. Du vay, gid cang
cao sé lam tdng nhu cau vé ngudn cung rng nang lwvong tai tao thay thé, khi d6 cac ngudn cung rng
khong co gid tri kinh té& trwdc day lai trd thanh cé gid tri dé khai thac thwong mai. Xang nhan tao va cac
ngudn nang lugng tai tao hién tai rat tén kémveé cdng nghé san xuatva x{r ly so vdi cdc ngudn cung cap

dau mé théng thudng, nhung cd thé tré thanh cé gidtri kinh té trong twonglai gan.

Cac ngudn nang lwvgng thay thé khac gdm nang lvong hat nhan, thay dién, dién mat troi, phong

dién, diénthuaytriéu va dia nhiét.
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1.4. Cac mikc cap va lwu lwong:

Nguén nang lwvong nay chl yéu latrong long dat. Phan quan trong nhat clia nguén nang lvong chd
yéula ngudn nang lwong hda thach gdc cacbon. Dau mo, than va khi chiém 79,6% san lwgng nang lugng

cha yéutrong ndm 2002.
Mure cép (dw triv dé xdcdinh):

e Daumd: 1.184 dén1.342 tithung(wdctinh giai doan 2007-2009)

e Khi: 6.254-6.436 nghinti ft3 (177 - 182 nghin ti m3)hay 1.138-1.171 ti thung dau quy d6i (BBOE) giai
doan 2007-2009 (hé sb 0,182)

e Than: 997,748 ti tdn My hay 904,957 titan hay 997.748 * 0,907186 * 4,879 =4.416 BBOE (2005)

Lwu lwong (sén lwgng tiéu thu hang ndm) ndm 2007 :

e Dau mo: 85,896 triéu thung/ngayKhi: 104,425 nghin ti ft3 (2,957 nghin ti m3)* 0,182 = 19 BBOE
e Khi: 104,425 nghinti ft3(2,957 nghinti m3) * 0,182 =19 BBOE
e Than: 6,743 titan My * 0,907186 * 4,879 = 29,85 BBOE

Séndm khai thdccon lgivdi lwong du triv t6i da duoc xdcdinh (Oil & Gas Journal, World Oil) :

e Diaumd: 1.342 tithungduy trir / (85,896 triéuthung nhu cdu mét ngay * 365 ngay) = 43 ndm
e Khi:1.171 BBOE / 19 BBOE = 60 nam
e Than:4.416 BBOE /29,85 BBOE = 148 nam

Nhungtrong thuc té, lwvgngtiéu thu tir ba ngudn cung cdp nay d3 va dang tadng 1én hang ndm tham
chi latang rat nhanhva thyc té 13 dwdng cong san lwgng khai thac theo hinh chudng (gidng dudrng phan
phdichuin). Vao mét vai thoi diém, san lugng khai thac cac tai nguyén nay trong mot khu vue, qudc gia
hodc trén Thé gidi s& dat d&n gid tri cwc dai va sau do s& giam cho dén khixudng dén diém ma tai dé

viéckhai thic s& khéng con dem lai lgi nhudn hodc khong thé khai thac duoc nita.
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Hinh: Phdt théi cacbon héa thach theo loai nhién liéu, 1800-2004
Téng céng (den), ddu hda (xanh), than (luc), khi thién nhién (dd), sén xudt xi méng (lam).

1.5. Tac dong moi trrong:

O Hoa Ky, c6 hon 90% lwong khi nha kinh thai vao méi trudng tir viéc d6t nhién liéu héathach. D6t
nhiénliéu héathach cling tao ra cac chat 6 nhiém khong khikhac nhu céc oxit nito, dioxit luwu huynh,

hop chat hitu co dé bay hoi va cac kim loai ndng.

Theo Bd Méi trung Canada: “Nganh dién la duy nhét trong sé nhitng nganh céng nghiép gép phén
Ién vao cdc khithdi lién quan dén vén dé vé khéng khi. San xudt dién théi ra mét lwong Ién cdc éxit nito
va diéxit lwu huynh tai Canada, tao ra swong mu va mua axit va hinh thanh vat chét hat min. N6 la
ngudn thaithdy ngén céng nghiép Ién nhét khéng thé kiém sodt dwoc tai Canada. Cdcnhd mdy phdt
dién s dung nhién liéu héa thach ciing phdt thdi vao méi truong diéxit cacbon, mét trong nhitng chét
tham gia vao qud trinh bién déi khi hdu. Thém vao dd, nganh nay cé nhirng tdcddéng quan trong dén
nuwdc, méitrirong séng va cdc loai. Cu thé, cdc ddp nudce va cdc dudng truyén tai ciing tdc déng ddng ké

dén nwérc va da dang sinh hoc.”
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Hinh: Bién déng ham lwong diéxit cacbon trong thdi gian 400.000 ndm gén ddy
cho thdy su gia ting cua né ké tir khibdt dau cdch mang céng nghiép.

D&t nhiénliéu hdathach tao ra cic axit nhu sulfuric, cacbonic va nitric, cac chat cé nhiéu kha nang
tao thanh mua axit va anh hwdng dén cac vung ty nhién va hilly hoai méi trudng. Cac tvong diéu khic

lam bang c&m thach va d4 véi cling phan nao bi phda hly do axit hdatan cacbonat canxi.

Nhiénliéuhdathach cling chira cic chat phdngxa cht yéu nhu uraniva thori, ching dugc phdng
thich vao khi quyén. Ndm 2000, cé khodng 12.000 tan thoriva 5.000 tan urani d3 bjthai ra tir viéc d6t
than.

Viéckhaithdac, xt ly va phan phdinhiénliéu hdathach cling gy ra cdc méi quan tdm vé méi truong.
Cac phuong phap khai thac than ddc biétlakhai thac 16 thién dd gdy nhitng anh hudngtiéu cuc dén moi
trudng, va cac hoat dong khai thac dau khi ngoai khoi cling 1a hiém hoa d&i v i sinh vat thly sinh.

Céc nha may locdau ciing c¢6 nhitng tac dong tiéu cuc d&€n moi trudng nhu 6 nhiém nudcva khongkhi.
Viécvan chuyén than can s dung cdc dau may xe I(ra chay bang dong co diesel, trong khi dé dau tho thi
duwoc van chuyén bang cac tau dau (cé nhieu khoang chira), cac hoat déng nay doi hdi phai dét nhién

liéu hdathach truyénthéng.
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Céac nguyén tac mdi trwdng duoc ap dung dé lam giam thiéu lvgng phat thai nhw yéu cau va khéng
ché (yéu cauveé lwvgng chat thai hodc vé cdng nghé str dung), khuyén khich kinh té€ hodccéc chuongtrinh

tinh nguyén.

Vidu vé cac nguyén tac moi truong duwoc st dung & Hoa Ky nhw: “EPA dwa ra cdc chinh sdch dé gigm
phdtthdithiy ngdn tirhoat déng hang khéng. Theo cdc nguyén tdc dwoc phé chudn ndm 2005, cdc nha

mdy phdt dién str dung than cén phdicdt gidm lwong phdt théi dén 70% vao ndm 2018.”

Vé thuat ngirkinh t&, 6 nhiém tir nhién liéu hda thach dugcxem [a mot y&u td bén ngoai tiéu cuc.
Thué 13 cach 4p dung mot chiéu dé thuc hién chi phixa hdi motcach rd rang hay néi cach khac 13 chi phi
6 nhidm. Muc dich nay lam cho gia nhiénliéu ting cao dé lam gidm nhu cau sl dung tirc gidm lwong
chat gay 6 nhiém va dong thoi tang quy dé phuchdi moi truong.

1.6. TaiViét Nam:

Viét Nam [a mét trong nhitng nwdc dugc tai hda wu dii vé ngudn ning lugng hdathach (than, dau

khi).

Theo T4p doan Céng nghiép Than Khodngsan Viét Nam—VINACOMIN, trif lwvgng than Viét Nam rat
I&n: Quang Ninh khoang 10,5 ty tan trong dé da tim ki€ém tham do 3,5 ti tdn, chd y&u lathan antraxit.
DPong bang séng Hong du bao téng trit lwgng 210 ti tan than Abitum, cdc mo than & céc tinh khac
khodng 400 triéutanva riéngthan bun phan bd hau hét & 3 miénkhoang 7 ti m3, chi yéutip trung &
mién Nam Viét Nam. Tuy nhién theo Co quan Thong tin Nang lvong My (EIA: Energy Information
Administration) trit lwvgng than Viét Nam cé 165 triéutan, con theo tap doan BP tri lvgngla 150 triéu
tan. Contheo TS. Pham Van Quang, nguyén Phé Vién trudng Vién Dia chat va Méi trwdng (trong chuong
trinh “Nguoi dwong thoi” do Pai Truyén hinh Viét Nam phat séng ngay 23/5/2009) d3 khang dinh trir
lvgngthan Viét Nam chi riéngvung mé Quang Ninh da |3 15 ti tan.

Hiénthan Viét Nam khai thac ch yéu & Quang Ninh, trén motvungréng |&n kéo dai tlr Pha Lai -

DPéng Triéutheo hinh cdnh cungvé dén Hon Gai, CAm Phava dao K& Bao cé chiéu dai 130 km, diéntich

dai chra than nay la 1.300 km2
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I'rit ligng cic mo than Quing Ninh
DVT: Ngan tdn

Toog  Tritligng Trildgng  Tril lugng
triflugng  khaithic  khaithéc  khai thic
lgthién  lobing  giéng ding

Tril ligngdithimdd 3523640 215476 470.356 2,837,808

Tril lugng md dang 1422362 192.442 150.793 1.079.127
khai thic

Tril lugng cic md 333563 12410 113.746 207.407
chudn bj khai thic

Ngudn: Cong ty Khdo sdt Thidt ké mé |

Thong ké vé than Viét Nam caa EIA
DVT: Ngén tdn

Sén lugng 18.40% 35710 41.776 49.141
Tiéu thy 11.464 16424 15.995 17.336 16.995
Nhjp khiu 0 0 11 326 493
Xuit khifu 6.945 11.685 19.827 24.767 32.638
Nguén: EIA

Hinh: Than dé & Viét Nam.

Dau khi la ngudn tai nguyén quan trong d3 duoc chd y nghién cliru radt sém. Dau khi tich tu trong cac
bé tram tich: S&ng Hong, Phi Khanh, Clru Long, Nam Cén Son, Malay- Thé chu, Tw Chinh- Viing May va
nhom bé Trwdng Sa. Dau khi d3 dwoc phat hién vakhai thac & cac bé Clru Long Nam Cén Son, Malay -
thé Chu, sdng Hong, bé Clru Long cé 5 mé dang khai thac la Bach H8, Rong, Rang Dong, Hong Ngoc, Suw
Tl Pen va motsd mo khdac. BE Clru Long 1a bé chira dau chdi y&u &thém luc dia Viét Nam. BE Nam Con
Son phét hién cd dau va khi, cé6 2 md dang khai thac |3 Pai Hung, va mé khi Lan Tay- Lan Dd, ngoaira con
mo Réng, Hai Thach...B& Malay-Thé Chu cé ca dau va khi, véi cdc mo:Buga, Kekwa-Céi nudc, Bunga Ray,
Bunga Seroga & vungchdnglan Viét Nam— Maylaysia. B& séng Hong c6 mo khi Tién Hai va mét s6 phat

hién & Vinh Bac Bo.

K&t qua phan tich trir lvongva tiém nang dau khi tinh d&n 31/12/2004 13 4.300 triéu tan dau quy ddi,
da phat hién 1.208,89 triéu tan dau quy déi chi€m 28% téng tai nguyén dau khi Viét Nam, trong dé téng
trit lwgng dau khi cé kha ndngthuong mai 1a 814,7 triéu tan dau qui d6i, chiém 67% t6ng tai nguyén dau
khi d3 phat hién. Trit lwvgng phat hién tinh cho cdc moé dau khi gdm trit lwvgng vadi hé sé thu hdi dau khi

co ban va hé s6 thu hoi b6 sung do dp dung cdng nghé mdi giatang thu hdi dugc tinh cho cdc moé d3
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tuyén bd thwong mai, phat trién va dang khai thac dwoc phan bé nhu sau: Trit lwvgng diu va condensat
khodng420 triéutan (18 triéutadn condensat), 394,7ty m3 khi trong d6 khi d6ng hanh 69,9 ty m3 khi
khéng déng hanh 324,8 ty m3.

Hinh: M3é dau Bach H6.
2. Nianglwonghatnhan:

N3nglwong hat nhan lamot loai cdng nghé dugcthiét ké dé tach nang lwong hituich tir hat nhan
nguyén tlrthdng quacéc |6 phan &rng hat nhan cé kiém soat. Phuwong phdp duy nhat duwoc s dung hién
nay la phan hach hat nhan, mdc du cidc phwong phdp khac cé thé bao gdbm téng hop hat nhanva phanra
phdéngxa. Tat ca céc 16 phan &ng v&i nhiéu kich thudc va mucdich st dung khac nhau déu dung nudc
dugcnung néng dé tao ra hoi nwdcva sau dé dugc chuyén thanh co ndng dé phat dién hodc tao luc

day. Ndm 2007, 14% lvongdiéntrén Thé gidi dugcsan xuat tir ndnglwonghat nhan.
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Hinh: Tram phdt dién hoi nuwdc Susquehanna,lo phdn trng hoi nudc.
Cdc 16 phdn trng duwoc dét trong cdc toa nha bdo vé hinh chit nhét phia trirde cdc thdp lam lanh.

2.1. Str dung:
Figure 4. World Marketed Energy Use by Fuel
Type, 1980-2030
Quadrillion Btu
280 p——— -
History Projections
200 ~
180 \—U}“d‘/
100 Coal
Natural Gas Renewables
50
H’ Nuclear
0 — —_— — — — ®
1980 19056 2004 =018 2030
Sources. History: Energy Information Administration (EIA),
International Energy Annual 2004 (May-July 2006), web site
www . ela doe gov/iea. Projections: EIA, System for the Analy-
sis of Global Energy Markets (2007)

Hinh: Lich st¥ va dw dn s dung ndng lwong trén Thé gidi phén theo nguén ndng lwong giai dogn 1980-2030.
Ngudn: International Energy Outlook 2007, Cuc Théng tin Nédng lwong Hoa Ky (EIA).
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Hinh: Céng sudt Idp ddt va phdt dién tir ndng lwong hat nhén, 1980 - 2007 (EIA).

DEn nam 2005, nang lvgng hat nhan cung cap 2,1% nhu ciu nang lwgng ctaThé gidivachiém
khoadng 15% san lwong dién Thé gidi, trong khi dé chi tinh riéng Hoa Ky, Phdp, va Nhét Ban san lwong
diéntlr hat nhan chiém 56,5% tong nhu cau dién cda ba nudc nay. DEn ndm 2007, theo bao cdo cha Co
quan Ndng lwgng Nguyén tir Quécté (IAEA) c6 439 16 phan (rng hat nhan dang hoat déng trén Thé gidi,

thudc 31 quécgia.

N&m 2007, san lwgng dién hat nhan trén Thé gidi giam xudng con 14%. Theo IAEA, nguyén nhan
chinh cla sy sut gidam nay la do mét tran dong dat xay ra vao ngay 16 thang 7 nam 2007 & phia tdy Nhat
Ban, lam cho nudc nay ngung tat cd 7 16 phan irng cha nha may dién hat nhan Kashiwazaki-Kariwa. Mét
vai nguyén nhan khac nhu "ngung hoat déng bat thudng" do thi€unhién liéu d3xay ra & Han Quécva
Purc. Thémvao do 1a sy giatdng hé sd tai clia cac 10 phan (rng dé ddp rng nhu cau s dungchi diénra
trong motthdi gian ngan (cao diém).

Trén pham vi toan cau, viéchgp tac nghién ciru quicté dang ti€p tuc trién khai dé nang cao do6 an
toan clQa viécsan xuatva st dung nang lvgng hat nhan nhu cdc nha may an toan bi déng, s& dung phan
ng tng hop hat nhan, va s&r dung nhiét clia qua trinh nhu trong sdn xuat hydro dé locnudc bién, va

trong hé théng sudi khu virc.
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Hinh: Hién trang st dung néng lwong hat nhén toan céu.

Trén pham vi toan cau, viéchgp tac nghién ciru quicté dang ti€p tuc trién khai dé nang cao do an
toan clha viécsan xuatva st dung nang lvgng hat nhan nhu cdc nha mdy an toan bi déng, s& dung phan
ng tong hop hat nhan, va s&r dung nhiét clia qua trinh nhu trong sdn xuat hydro dé locnudc bién, va

trong hé théng sudi khu virc.

2.2. Lich stw:
2.2.1. Nguoén goc:

Phan &ng phan hach hat nhan duoc Enrico Fermi thyc hién hanh cdng vao ndm 1934 khinhdm cua
dng dungnotron ban pha hat nhan uranium. N3m 1938, cac nha héa hoc ngudi Birc 1a Otto
Hahn va Fritz Strassmann, cung véi cdc nha vat ly nguoi Uc Lise Meitner va Otto Robert Frisch d3 thuc
hién cac thi nghiémtao ra cac sdn pham clia urani sau khi bi notron ban pha. Ho xac dinh rang cac
notrontwong ddi nhd cé thé cat cac hat nhan clia cac nguyén tlruranilédnthanh hai phan kha bang
nhau, va day |a mot két qua dang ngac nhién. Rat nhiéu nhakhoahoc, trong d6 cé Leo Szilard |a mot
trong nhirng ngwoi dau tién nhan thay rang néu cac phan ng phan hach sinh ra thém notron, thi

mot phan &ng hat nhan day chuyén kéo daila cé thé tao ra dugc. Cac nha khoahoc tam déac didunay &
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mot sé qudc gia (nhu Hoa Ky, Vwrong quécAnh, Phdp, Pircva Lién X6) da dé nghivdi chinh phacda ho
ung ho viécnghién ciru phan &ng phan hach hat nhan.

DPién dugc san xudt dau tiéntlr 16 phan ng hat nhan thuc nghiém EBR-/vao ngay 20 thang 12 ndm
1951 tai Arco, Idaho, v&i cong suat ban dau dat khodng 100 kW (16 phan &rng Arco ciing 1a 16 dau tién thi

nghiémveé lamlanh tirng phan ndm 1955).
2.2.2. Nhirng nam trwéc day:

Ngay 27 thang 6 ndm 1954, nha may dién hat nhan Obninsk cta Lién X6 tr& thanh nha mdy dién hat

nhan dau tiéntrén Thé gidi san xuat dién hoavao mang luwdivéi cong suat khéngtai khodng 5 MW dién.

ey’

Hinh: Tram ndng lwong nguyén ti Shippingporttrén Shippingport, Pennsylvania
1& 16 phdn *ng thuong mai déu tién & Hoa Ky va dwoc vén hanh nédm 1957.

Nha méy nang lvgng nguyén tlr thwong mai dau tién trén Thé gidi, Calder Hall tai Sellafield, Anh
duogc khai trrong vao nam 1956 v&i cdng suat ban dau 1a 50 MW (sau nay nang 1én 200 MW).Con nha

may phat dién thuong mai dau tiénvan hanh & Hoa Ky 13 16 phan &ng Shippingport ( Pennsylvania,

thang 12 nam 1957).
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2.2.3. Sw phattrién:

History of the Global Nuclear Power Industry
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Hinh: Lich st st dung ndng lwong hat nhén (trén) va sé lwvong cdc nha mdy dién hat nhén hoat déng.

Congsuat |13p dat hat nhan tang twong d6i nhanh chéng tir dudi 1 gigawatt (GW) ndm 1960 dé&n 100
GW vao cu6i thip nién 1970, va 300 GW vao cudi thap nién 1980. K& tir cudi thap nién 1980 cdng suat
toan ciu tang mot cach chdm chap va dat 366 GW nam 2005. Giita khoangthdigian 1970 va 1990, cé
hon 50 GW cong suat dang trong qua trinh xay dung (dat dinh trén 150 GW vao cudi thap nién 1970 dau
1980) — nam 2005 cé khodng 25 GW cong suat dugc quy hoach.

Sy chuyéndich cla viécgia tdng st dung nanglwvgng hat nhan trong cudi thé ky 20 xuat phattir
nhi*rnglo sg'vé cac tai nan hat nhan tiém an nhu mirc d6 nghiém trong clia cac vu tai nan, birc xa nhu
mirc d6 anh huwdng cla birc xa ra cdng déng, phattrién hat nhan, va nguoc lai, déi véi chat thai hat
nhan van con thiéu cac duy an chira chat thai sau cung.

Sau dé, t6 chirc quéc té vé nang cao d6 nhan thirc an toan va sy phattrién chuyén nghiép trongvan

hanh cac chirc ndnglién quan dén hat nhan dwoc thanh |ap véitén goi WANO (World Association of

NuclearOperators).
2.3.Kinh té:

Dac diémkinh té cia cdc nha may hat nhdn méithuwdng bi dnh hudngbdi chi phi dau tu ban dau.
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Tuy vay, s& mang lai nhiéu lgi nhuan hon khivan hang ching cac 1au dai cang cé thé cho dén khi

ching cé khuynh huéng gidm cdng suat.

2.4. Trién vong:

Hinh: Nha mdy dién hat nhdn Diablo Canyon & San Luis Obispo County, California, Hoa Ky.

Mot s6 qudc gia van duy tri hoat dong phat trién nanglugng hat nhan nhu Pakistan, Nhét Ban, Trung
Quéc, va An D6, tit ca déu dang phat trién cong nghé nhiétva notron nhanh, Han Quéc (Nam Han) va
Hoa Ky chi phattrién cong nghé nhiét, Nam Phiva Trung Quécdang phat trién cac phién ban Lo phan
&ng modun day cudi (PBMR). Mot s& thanh vién clia Lién minh chdu Au thuyét phucthic day cac
chuongtrinh hat nhan, trong khi cac thanh vién khac van ti€p tuc cdm st dung niang lwong hat nhan.
NhéGt Bdn c6 mot chuwongtrinh xay dung 1o hat nhan con hoat déng véi métlo phan irng méivao mang
lwdi ndm 2005. Vao dau thé ky 21, ndng lwong hat nhan cé mét strc hap dan dic biét ddivéi Trung Quéc
va An D6 theo cong nghé |6 phan tng breeder nhanh vi ngudn ning luong nay gidip ho phattrién kinh té

mdt cadch nhanh chdng. Trong chinh sach ndnglwong cla Lién liép Vwrong quécAnh cling néu rang cd su
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sut giam cung cap nang lvong trong twong lai, dé bu ddp vao su thi€u hut d6 hodc la xay dung cac nha

may nangluwonghat nhan méi hodc 1a kéo dai tudi tho cla cdc nha may hiéntai.
2.5. Cong nghé 1o phan &vng hat nhan:

Cling gidng nhu mot s6 tram nanglugng nhiét phatdién bangnhiétndngtlr viecddt nhiénliéu hoda
thach, cdc nha may nangluvong hat nhan bién déi ndng lugng giai phong tir hat nhan nguyén tir théng

qua phan &rng phan hach.

Khi mét hat nhan nguyén tlr dung dé phan hach tuong déi 1&n (thudngla urani 235 hodc plutoni-239)
hap thu notron sé tao ra su phan hach nguyén tlr. Qua trinh phan hach tach nguyéntl thanh 2 hay
nhiéu hatnhan nhé hon kémtheo ddng ndng (hay con goi la sdn phdm phan hach) va ciing gidi phdng tia
phdng xa gamma va notron ty do. Mot phan notron ty do nay sau d6 dwgc hdp thu bdi cac nguyén tir

phan hach khéc va tiép tuc tao ra nhiéu notron hon. Pay la phan (ng tao ra notron theo cip sé nhan.

Phan rng day chuyén hat nhan nay cé thé dwoc kiém soat bang cach st dung chat hap thu notron va
bo déu hoa notron dé thay déi ty |1& notron tham giavao cac phan &rng phan hachtiép theo. Cac 16 phan
&ng hat nhan hau hétcé cac hé thdngvan hanh bang tay va ty dong dé tit phan (rng phan hach khi phat

hién cac diéu kién khdngan toan.




November
17, 2012

TAI NGUYEN NANG LUONG

Hinh: Phén trng hat nhén ti urani-235.
Hé thénglam lanh gidi phdng nhiét tirI6i 10 phan (rng va van chuyén nhiétdén bé phan phatdiéntir
nhiétnang nay hodc st dungvao nhirng muc dich khac. Bdc biétchat lamlanh nénglanguénnhiétsé
dugc dungcho céc 10 nung, va hoi nwdc néntlr 16 nung s& lam quay cac tudc bin hoi nwdcvan hanh

cac may phat dién.

2.6. Tudi tho:

Hinh: Chu trinh nguyén liéu hat nhé bat dau khi urani dwoc khai thdc, lam gidu,
va ché tgo thanh nguyén liéu hat nhén, (1) duwa dénnha mdy ndng lwong hat nhén.
Sau khi stz dung & nha mdy, nguyén liéu dé qua st dung dwoc dua téi nha mdy tdi xi ly (2)
hodc kho chtra cudi cling (3).Trong qud trinh tdi xi& Iy 95% nguyén liéu dd s dung
c6 thé duwoc thu héi d€ dwa tré lai nha mdy ndng lwong (4).

Lo phan &ng hat nhan |a mdt phan trong chu trinh nang lvgng hat nhan. Qua trinh bt dau tir khai
thac mo. Cac mé uraninam duwdilong dat, dwoc khai thac theo phuongthirc 16 thién, hodccac mé dai

tai chd. Trong bat ky trwong hop nao, khi quing urani dugcchiéttach, né thudng duoc chuyén thanh
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dang 6n dinh va nén chit nhu banh vang (yellowcake), va sau d6 van chuyén dén nha may xt ly. O day,
banh vang duwoc chuyén thanh urani hexaflorua, loai nay sau d6 lai dugc dem di lam giau dé sir dung
cho cac nganh cong nghé khac nhau. Urani sau khi dugclam giau chira hon 0,7% U-235 tu nhién, duoc
str dung dé lam can nguyén liéutrongld phan (rng ddc biét. Cac can nguyén liéu s& trai quakhodng3 chu
trinh van hanh (téng cong khoang 6 ndm) trong 16 phan (rng, vé mat téng quat chicé khoang 3% lugng
urani cia nétham gia vao phan &ng phan hach, sau dé ching sé dwocchuyén tdi mét hé nguyénliéu d3
str dung, & day cdc déngvi cd tuditho thap dugctao ra tir phan irng phan hach sé phanra. Sau khoang
5 ndm trong hd lam lanh, nguyén liéu tiéu thu ngudi di va giam tinh phéng xa dé€n mirc cé thé xach

dugec, va néd dugc chuyén dén cac thung chira kho hodc demtai xtr ly.

2.6.1. Cac nguon nguyén liéu truyén thong:
2.6.1.1.Urani:

Urani |a mét nguyén td kha phé bién trong vo Trai Dat cling gidng nhu kém hodc germani, va phé
bién gap khodng 35 lan so v&i bac. Urani lathanh phan trong hau hét cac da va bui. Thuc té rang urani
qud phantén 1a mot trd ngai bdi vi khai thdc mé urani chi dat hiéu quad kinh té khind tip trungham
lwong cao. Tuy nhién, gid ndng lvgng hat nhan chi€m phan |&n trong cdng trinh nha mdy nang luong. Vi
vay, déng gbép cla nguyén liéu vao gid dién toan cau chi |la mot phan twong d6i nhd, thdm chi gid nhién
liéuleothangcd anh huwdngtwong ddi nhd dén gia thanh phdm. Cac 16 phadn irng nudc nhe hiéntai it bj
anh hudngldntlr nguyénliéu hat nhan, viqua trinh phan hach chi st dung rat it déngvi hi€m urani -

235.

Hinh: Urani.
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2.6.1.2.Breeding:

Nguoclaivdild phan ng nwdcnhe hién nay sit dung urani-235 (chiém 0,7% tdng lwong urani ty
nhién), cdcld phan ing fast breeder st dung urani-238 (chiém 99,3% urani ty nhién). Nguditatinh todn

rang lwong urani-238 di dé str dung cho cac nhamay hat nhan d&€n5 ty nam.

Céngnghé breeder d3 dugc st dung cho mét s6 16 phan irng, nhwng chi phix ly nguyénliéu cao doi

héi gia urani vwothon 200 USD/kg.

Mot loai |6 thay thé khac cé thé sir dungurani-233 sinhra tir thori [am nguyénliéu phan hach
trong chu trinh nguyén liéu thori. Thori phé bi€n hon urani khoang 3,5 Ian trong vo Trdi Dat, va cé dac

diémphanbd khac nhau.
2.6.1.3.Tong hop:

Nhirng ngudi ting hd ning luong hop hach dé nghinén st dung deuterium hodctritila cdc déng
vi cha hidro, lam nguyén liéu vatrong métvai kiéu |6 phan (rng hién nay cling dung lithi vaboron. Nang
lwong dau ra clia ching bang v&indng lugng dau ra hién taitrén toan cau va né sé khong ting thém
trong twonglai, va cdc ngudn tai nguyén lithi d3 dugc phat hién hién tai cé thé cung cap cho it nhat
3000 nam nita, lithi tir nwdcbién khoang 60 triéu nam, va qud trinh tdng hgp phirctap hon chist dung
deuteri khai thactlr nwdc bién cd thé cungcap nguyénliéucho 150 ti ndm. M3c du qua trinh nay chua
tré thanh thuc t&€ nhung cac chuyén giatin rang téng hop hat nhan 13 moét ngudn nang lwong day hira

hen trong tuwong lai vi nd tao ra cac chat thai phdngxa cé thoi gian séng ngan, phat thai cacbon it.
2.6.2. Nwéc:

Cling gidng nhu tat ca cac dang nha may phatdién s&r dungtudc bin hoi nudc, cdc nha may dién hat
nhan st dung rat nhiéu nwdcdé Iam lanh. D8i véi hdu hétcdc nha may dién, 2/3 ndng lugngtaora tir
nha mdy dién hat nhan trd thanh nhiétkhéngcé ich, va lugng nhiét dé dwoc mang ra khéi nha may &
dang nwdcndng (chingvan khong bi nhiém phéngxa). Nudcgiai phdng nhiét bang cach dua vao cac
thap lam lanh & d6 hoi nwdc bdc 1énva dong swongrdi roi xuéng (may) hodcthai truc ti€p vao ngudn
nuwdcnhwao lam lanh, ho, sdng hay dai duong. Trong trud'ing ho'p ¢d han héan s& la mét khé khan déi vai

cadc nha may do ngudn cung cap nudc lam lanh bi can kiét.

Giéng nhu cdc nha may nang lugng truyén théng, cdc nha may nang lvong hat nhan tao ra mot

lwgnglédn nhiétthira, né bi thai ra khoi bd phan ngung tu sau khi qua tudc bin hoi nuwdc. Bé phan phat
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dién kép cha cadc nha may cé thé tan dung ngudn nhiétnay theo nhu dé xuat ca Oak Ridge National
Laboratory (ORNL) trong qué trinh cdng nang lwong dé tang hé s sir dungnhiét. Vidu nhuw st dung hoi

nuwdc tir cdc nha may nang lvong dé sdn xuat hidro.
2.6.3. Chatthai phongxa:

Viéclwu gitrva thai chat thai hat nhan an toan van con 1a mét thach thirc va chuwa cd mot giai phédp
thich hgp. Van dé quan trong nhat la dong chat thai tir cdc nha mdy nang lugng hatnhan languyénliéu
da qua sir dung. Mot 16 phan (rng cong suat [dn tao ra 3 mét khoi (25-30 tan) nguyénliéudaqua sl
dung mdéindm. N6 bao gdm urani khéng chuyén héa dugc cling nhw mot lwvgng khd Ién cac nguyén tir
thudc nhédm Actini (hau hét1a plutoniva curi). Thémvao dé, cé khoang 3% la cc san phdm phan hach.
Nhoém actini (urani, plutoni, va curi) c6 tinh phéng xa 1au dai, trong khi d6 cac san pham phan hach cé

tinh phéngxa ngan hon.
2.6.3.1.Chat thai phong xa cao:

Nguyén liéu d3 qua st dung cd tinh phdngxa rat cao va phai rat thantrong trong khau van chuyén
hay ti€p xtcvdind. Tuy nhién, nguyén liéu hat nhan da sir dung s& giam kha nang phdngxa sau hang
ngan nam. C6 khodng 5% can nguyén liéu da phan irng khong thé str dung lai dugc nita, vi vay ngay nay
cac nha khoahoc dang thi nghiém dé tai s dung cac can nay dé giam lugng chat thai. Trungbinh, c
sau 40 ndm, dong phéng xa giam 99,9% so v&i thoi diém loai bd nguyén liéu dd sirdung, mdc du né van

con phéngxa nguy hiém.

Nguyén liéu hatnhan d3 st dung dugc chira trong cac bon nuéec chéng phdngxa. Nudccd chirc ndng
lam lanh d6i v&i cac sdn pham phan hach van con phanra va che chan tia phéngxa ra méi trwdng. Sau
vai chuc ndm cac bén chira tré nénlanh hon, nguyénliéu it phdng xa hon s& dwoc chuyén dén noi chira
kho, & day nguyén liéu dwocchira cac thung bang thép va bé tédng cho dén khi do phéngxactia né giam
mot cach tw nhién (“phanra”) d&€n mirc an toan du dé tiép tucthuc hién cac qua trinh x& ly khac. Viéc

chira tam thoi nay kéo dai vai nam, vai chuc nam tham chi ca ngan namtuy thuéc vaoloai nguyénliéu.

Lwong chat thai cé thé dwoc gidm thiu bang nhiéu cach, ddc biétlatai xrly. Lwgng chat thai con lai
s& c6 dd phongxa én dinh sau it nhat 300 ndm ngay ca khi loai bd cdc nguyén té trong nhdm actini, va
|én dén hang ngan ndm néu chua loai bo cac nguyéntd trén. Trong trudng hop tach tat cd cac nguyéntd
trong nhém actini va st dung cac 10 phan &ng fast breeder dé phda hlly bang sy bién t& mot vai nguyén

t& khéng thudc nhdm actini ¢é tudi tho dai hon, chat thai phai dwoc cach ly véi méi trudng vai tram
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ndm, cho nén chat thai nay dugc x&p vao nhém cé tac dong |au dai. Cac 16 phan rng hop hach cé thé
lam gidm s6 lwgng chat thai nay. Nguoi ta cling tranh luan rang gidi phap t6t nhat d6i véi chat thai hat
nhan |3 chira tam thoi trén mat dat cho dén khi cdng nghé phat trién thi cdc ngudn chat thai nay sé& trd

nén co gia tri trongtuong lai.
2.6.3.2.Chat thai phong xa thap:

Nganh cong nghiép hat nhan cling tao ra mét lugngén céc chat thdi phdngxa cap thap & dangcac
cong cu bi nhiém nhu quan do, dung cu cam tay, nwdclam sach, mdy loc nudrc, va cac vat lieuxay 1o
phan ng. & Hoa Ky, Uy ban digu phdi hat nhan (Nuclear Regulatory Commission) d3 c8 géng xét lai dé
cho phép giam cac vat liéu phéng xathap dé€n mrc gidong vdi chat thai thong thwdng nhu thai vao bai
thai, tai st dung... Hau hét chat thai phdngxa thdp cé dd phdngxa rat thap va nguoi ta chi quan tam

dén chat thai phéngxa lién quan dén mirc d6 anh huwdnglén cla né.
2.6.3.3.Chat thai phong xa va chat thai cong nghiép doc hai:

O cac quéc gia cé ndng lwvgng hat nhan, chat thai phdng xa chiém it hon 1% trong tong lwong chat
thai cong nghiép déc hai, |a cdc chat doc hai trir khi chiing phan hay hodc dugc xt ly khi d6 thitré nénit
déc hon hodc hoan toan khéng doc. Nhin chung, ndng lugng hat nhan tao ra it chat thai hon so vdi cac
nha mdy dién chay bang nhiénliéu héathach. Cdc nha may dot thanl dic biéttao ra nhiéu chatdoc hai
va mdt lugngtro phdngxa mirc trung binh do sy tap trung cac kim loai xuat hién trong ty nhién va cac
vat liéu phéng xa cé trong than. Nguoclaivdi nhirtng didu ma ngudi ta cho |a dung tir trwdc dén, ndng
lwgng than thyc té tao ra nhiéu chat thai phdngxa thai vao méi truéng hon nang lvgng hat nhan. Tinh
binh quan lugng anh hudng dén dan sé tir cdc nha mdy sir dung cao gap 100 |an so vdi cdc nha may hat

nhan.
2.6.4. Taixw ly:

Viéctaix ly cé kha ndng thu hoi d€n 95% tir urani va plutoni con lai trong nguyén liéu hat nhan d3
st dung, dé tron vao hon hop nguyén liéu oxit mdi. Cong doan nay lam gidm lugng phdng xa cé thoi
gian phan ra |au ton tai trong chat thai, khi tao ra cac sdn pham phan hach cé thi gian séng ngan, thé
tich ciia n6 gidm dén hon 90%. Tai xtr ly nguyén liéu hat nhan dan dung tir cac |6 phan &rng nang lwong
d3 dwoc thue hién trén pham virdng & Anh, Phap va (trudcday) Nga, sap tdila Trung Qudc va cé thé la
An Do, va Nhat Ban dang thuc hién viécmd rdng quy mé trén toan nudcNhat. Vicxdr Iy hoan toan 13

khongthé thyc hién dugc bdivi né doi héi cdc |6 phan irng breeder, laloaild chwacd gidtri thuwong
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mai. Phap duoc xem |3 quéc giakhd thanh cdng trong viéctdi x ly chat thai nay, nhwng hién tai chi thu
héi dwoc khoang 28% (vé khéilwgng) tirnguyén liéu sir dung hangnam, 7% trén toan nwdcPhap va 21%

& Nga.
2.6.4.1.Tach Urani:

Viéclamgiau urani tao ra hang tan urani da tach ra (DU), bao gdm U-238 d3 tach hau hét déng vi U-
235 dé phan hach. U-238 lakim loai thd c6 gid tri kinh t&€ — vi du nhu sdn xudt may bay, khién chéng
phdéngxa, va vo boc vind cé ty trong I&n hon chi. Urani d3 tach cling duwoc st dungtrong dan duwgcnhu

dau dan DU, vi khuynh huéng clia uranila v& doc theo cac dai bing cit doan nhiét.
2.7. Tranh ludn vé str dung nang lwong hat nhan:

Cac dé xuat sir dung ndnglugng hat nhan thi cho rang ndng nugng hat nhan |3 mét nguén ndng
lwgng bén virng lam gidm phat thai cacbon va giatdng an ninh ndng lwvgngdo giam su phu thudécvao
ngudn dau mé nwdcngoai. Cac dé xuat cling nhan manh rang cac rui ro vé lwu gil chat thai phéngxa la
rat nho va cd thé gidm trong tuong lai gan khi st dung cdng nghé mdi nhat trong céc 16 phan tng méi
hon, va nhitng ghi nhan vé van hanh an toan & phuong Tay lamét vi du khi so sdnh vdi cac loai nha may

nang lvgng chuyéu khac.

Cacy ki€n chitrich thi cho rang nang lwvong hat nhan 1a ngudn ning lvong chira dwng nhiéu tiém
nang nguy hiém va phai giam ty 1& sdnxuat ndng lvgng hat nhan, ddong thoi cling tranh luan rang liéu cac
ri ro c6 thé duoc gidm thiéu bang cdng nghé méi khdng. Nhitngy kién inghd dwa ra quan diémrang
nang lvgng hat nhan khéng gay 6 nhiém mai trudng khong khi, d6i ngwochoan toan véiviécsir
dungnhiénliéuhdathachva ciing 1a nguén nang lvong cé trién vong thay thé nhién liéu héathach. Cac
y ki€n Ging ho ciing chi ra rang ndnglwgng hat nhan chi 13 theo dudi clia cac nwdc phuong Tay dé dat
duoc sw doc 1ap ve ndng luvgng. Con cacy kién chitrich thi cho rang van dé 1a & chd lvu gitr chat thai
phéngxa nhu 6 nhiém phdngxa do cac tai hoa, va nhitng bat loi clia viéc phat trién hat nhan va san xuat

diéntap trung.
Cac tranh cdi vé kinh té va an toan duoc xem la hai méat clia van dé tranh luan.
2.8. Sw c6:

Ngay 26 thang 4 ndm 1986, 16 phan (tngsé 4 clia nha may dién nguyén tlr Chernobylphatnd, gy ra

mot loatvu né & cac 10 phan &ng khdac, lam tan chdy 18i 16 phdn &rng hat nhan. Pay la sy ¢6 hat nhan
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tram trong nhat trong lich str. Do khéng cé twdng chdn nén cac ddm may bui phdngxa bay 1&én bau troi
va lanréng ra nhiéu khu vucphia tay Lién bang X6 Viét, mot s& nwdcPbéng Au va Tdy Au, Anh va phia
déng Hoa Ky. Thdm hoa nay phét ra lvgng phéngxa 1&n gdp bén tram 1an so vdi qua bom nguyén tir
dugc némxudng Hiroshima. Sau thdm hoa, hangloat cac van dé vé 6 nhiém moi truong cling nhu vé

strc khde de doangudi dan.

Gan day nhat, ngay 11 thang 3, 2011, sau tradn tham hoa ddéng dat va séngthan Sendai2011, nha may
dién hat nhan Fukushima gap hang loat cac van dé déi vdi cac |6 phan &ng va ro ri phdngxagdy ra su ¢d
nha may dién Fukushima I. Tinh trang 6 nhiém phéng xa ngay cang cao. Tuy khong c6 ngudi tirvong tai
chd, nhuwngné gay nhidu lo ngai vé sirc khde clia con ngudi trong khu vire bi anh huwdng sau nay. Dy kién

phai mat vai ndm dé sira chita nha may va vai thang dé khir sach phdéngxa.
2.9. Tai Viét Nam:

Viét Nam budcvao chvongtrinh Bién hat nhan trong béi canh co s& ha tang cho viécthyc hién du

an nha mdy dién hat nhan nhu'ngudn nhan luc, ngudn tai chinh...& trinh d6 phat trién thap.

Theo Bo tredng Nguy&n Quan, Viét Nam da quyét tdm xay dung cadc nha mdy dién hat nhan dan sy vi
muc dich hoabinh, an toan cho con ngu®i, moi trvdng dam bao an ninh nang lwvgng. D&€n ndm 2020, khi
t6 mdy dau tién cé cong suat 1.000 MW hoat ddngthi chi dam bdo 1,6% téng sanluwgngdiénqubcgia
va dén ndm 2030 khi 10 t6 may di vao hoat dong véi cong suat trén 10 nghin MW thi dién hat nhan cling
ma&i chi ddm bao khoang hon 6% téng san lugng dién quécgia. Nhwvay, Viet Nam van phu thudc trén
90% san lwvgng dién tir cdc ngudn truyénthéng nhu nhiétdién, thay diénvamot phannho tir cdc nguén

nang lugngtai tao nhu dién mattrdi, song bién, nanglugnggid...

ViétNam d3 va dang tich cuc chuan bj cho phat trién dién hat nhan. Mot s6 dy an nghién ctru vé
phat trién dién hat nhin da dwoc tién hanh tir giai doan 1996-2001. Céc hoat dong nhu hoithao, trién
|3m gido duc va dao tao, trao ddi thongtin va kinh nghiém vé dién hat nhan véi sy ho tro clia IAEA va
cac qudcgia co dién hat nhan d3 dugctién hanh. Trong ndm 2013, sé& bao cdo khathi va phé duyétdia
diém cho nha mdy dién hat nhan Ninh Thuan 1 va nha mdy dién hat nhdn Ninh Thudn 2 va du kién sau

nam 2015 s& kh&i cong xay dung.
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Phéi cdnh nha mdy dién hat nhén Ninh Thudn |.

II. Nanglwong tai tao: 7
1. Nanglwong mit troi: 4

Blrc xa 4nh sdng va nhiéttir Mt troi, da dwoc khai thac bdi con ngudi tir thoi ¢6 dai, bang cach st
dung mot loat cdc cdng nghé phat trién hon bao gi®r hét. Blrc xa mét trdi, cing vdi tai nguyén thir cap
cla nang lvong mat trdi nhu stre gid va strc séng, strc nwdc va sinh khéi, lam thanh hau hét nang lvong

tai tao co san trén trai dat. Chicd mot phanrat nho clia nanglwong mat troi cé san duoc st dung.
1.1. Nanglwong mat trovi:

Trai dat nhan duoc 174 petawatts (PW) tir bire xa mat trdi, khoang 30% duwoc phan xa trd lai khdng

gian trong khi phan con lai dugc hip thu bdi cdc ddm may, dai dwongva vung dat. (Hinh 1a)

B& mat Trai dat, biénvabau khéng khi hap thu birc xa mat troi, va diéu nay 1am ting nhiét do cda
ching. Khéngkhi 8m cé chira nudcbdc hoi tir cdc dai duongting [én, gay ra luu thong khi quyén hodc
ddi lru. Khi khdngkhi dat dé€n mot dé cao, noi nhiét d6 thap, hoi nwdcngung tu thanh may, mua lén
trén bé mat cla trai dat, hoanthanh chu ky nwdc. Tiém &n nhiét ngwng tu nudc khuéch dai ddi luu, san
xuat cac hién twongkhi quyén nhuw gid, bdo va. Anh sdng mét troi bi hap thu béi cac dai dwongva cac

vung dat giltbé mat & nhiét dé trungbinh 13 14 °C. Bang cach quang hop cay xanh chuyén déi ning
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lvgng mat trovi vao nang lvgng hda hoc, trong dé san xuat thuc pham, gb va sinh khéi tir nhiénliéu cé

ngudn géc hda thach.

Radsated to Rad-ated
Incoming Reflected by Reflected  Reflected by space from from earth
Solar atrnosphere by clouds earth's surface atmosphere o space

0 3% ’ m

174 PW

Ragabon
" absorbed

atmosphere

Latent heat n
water vapor

89 PW absorbed by land and oceans

Hinh 1a: Khodng mét niva sé ndng lwong mdt troi dén dat dén bé mdt cda trdi dét.

T6ng s6 nang lugng mat troi dugc hap thu bdi bau khi quyén, dai duwong cla Trai dat va vung dat 13

khodng 3.850.000 exajoules (EJ) mdi nam.

Yearly Solar fluxex & Human Energy Consumtion

Solar 3850000E)
Wind 2250 EJ
Biomass 3000 EJ
Primary energy use (2005) 487 EJ
Electricity (2005) 56.7 EJ

Bdng: Néng lwong tiéu thu hdng ndm
1.1.1. Nhiét mat troi:

Céngnghé nhiét mat troi cé thé dwoc sir dung cho dun nudc ndng, swdi am khdnggian, lam mét

khoénggian va qua trinh sinh nhiét.

1.1.1.1.Nwéc néng:
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Hé thdng nuwdc ndng nang lugng mat trdi sir dung dnh sdng mat trdi dé lam néng nude. Trong vi do
dia ly thap (dudi 40°C) 60-70% st dung nwdcndng vainhiét do 1én dén 60°C cb thé dugccung cip bai
hé théng swdi 8m mat troi. Cac loai phé bién nhat ciia may nwdc ndng nang lugng mat tréi dugce so tan
thu 6ng (44%) va thu gom tam kinh phang (34%) thudng dwoc si dung nwdc néng trong nudc; va cac

nha suwutip khéngtrang nhya (21%) strdung ch yéu dé lam néngbé boi.

Hinh: Ndng lwgng mdt troi dun nwdc néng phai tiép xdc truc tiép voi
dnh sdng mdt troi dé téi wu hda.

1.1.1.2.Hé thong swdi Am, lam mat va thong gio:

Tai Hoa Ky, hé thdng sudi am, thonggid va diéu hoa khong khi (HVAC), chiém 30% (4,65 EJ) nang
lvgng dugc sty dung trong cac tda nha thuwong maiva gan 50% (10,1 EJ) ndng lvgng st dung trong céc
tda nha dan cw. Cong nghé swdi dm, |am mat va thénggidé nang lugng mat trdi cd thé dwocslr dung dé

bu d3p mot phan ndng lvong nay.

Mot ng khdi ndng lvgng mattrdi (hodc dng khéinhiét) lamét hé théngthdong gidé nang luong mét
troi thu dong bao gdm mét truc thang dirng két ndi ndi that va ngoai that cla mot toa nha. Do sy néng
|én chia dng khéi, khong khibén trong duoc dun ndng gay ra mot updraff kéo khdngkhithéng qua toa
nha. Hiéu suat cé thé dwoccai thién bang cach sir dungkinh va vat liéu nhiét khoi theo cach bat chuéc

nha kinh.
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Hinh: Ngéi nha mdt troi # 1 cda Vién céng nghé Massachusetts tai Hoa Ky,
dwoc xdy dwng vao ndm 1939, st dung Iwu tri¥ nhiét theo mua dé swdi dm quanh ndm.

1.1.1.3.Xtr ly nworc:

Chuwngcat ndnglugng mét troi cé thé dugc st dung dé [am cho nwdc man hodc nudc lo ubng duoc.

Hinh: Khir triing nwéc ndng lwong mdt troi tai Indonesia.




November
17, 2012

TAI NGUYEN NANG LUONG

Khirtrung nudc ndng lwvong mat trdi (SODIS) lién quan dén viéc phoi sdng cdc chai nhua
polyethylene terephthalate (PET) d6 day nudc duwdi dnh sdng mat trdi trong vai gid. Thoi gian phoi sdng
khac nhau tuy thudc vao thoi tiétva khi hau tir téi thiéu la sdu gio dén hai ngay trong diéu kién hoan
toan u dm. D6 lakhuyén cdo cha T6 chirc Y té Thé gidi nhu la mdt phuong phap khathi cho xi&rly nwéc
ho giadinh va luu trit an toan. Hon hai triéu ngudi & cdc nwdc dang phat trién sir dung phuong phap

nay déi vdinwdc uéng hang ngay cla ho.

Nanglwong mat trdi cd thé dugce sir dungtrong modtao nudc 6n dinh dé diéu tri nwdc thai ma khong
c6 héa chat hodc dién. Mot i thé moi trwdng rang tao phat trién trong ao va tiéu thu carbon dioxide

trong quang hop.
1.1.1.4.Niu an:

B&p nang lvgng mat trdi sir dung anh sdng mat troi dé ndu nudng, lam khd va khirtrung. Chingcod

thé dwgc nhém lai thanh ba loai l&n: bép hdp, b&p tdm va bép phan xa.

Bép nang lugng mat trai don gidn nhatla bép hép dau tién dwocxay duwngbdi Horece de Saussure
vao ndm 1767. Bép hdp co ban bao gdm mat thung cach nhiét cd nap day trong sudt. N6 cé thé duoc st
dung hiéu qua vdi bau trdi u dm mét phan va thuwong sé dat dén nhiét do 90-150°C. Bép tdm sir dung
mot tdm phan chi€u dnh sdng mat trdi tryee ti€p vao mét thung chra cach nhiétva dat dén nhiétdéd so
sanh v&ibép hop. BEp phan xa sir dung cac hinh hoc khac nhau tap trung (dia, mang, guong Fresnel) dé
tap trung anh sdng vao mot bd chira ndu dn. Cac bép nay dat dén nhiét d6 315°C va cao hon nhungyéu

cau anh sang tryc ti€p dé hoat ddng dung va phai dwoc thay déi vi tri dé theo d&i Mt troi.

Bdt ndng lwong mdt troi la mét cong nghé tap trung st dung cac bép nang lugng mattrdi Auroville,
AnD6. Noi ma mdtbo phan xatinh hinh cau tap trung dnh sang doc theo duwérng thang vudng goc ndi
that céc cda hinh cau bé mat, va mot hé théng diéu khién may tinh di chuyén bd nhan dé giao nhau
dudng nay. Hoi nudc duwoc sdn xuat trong bd nhan & nhiétdé dat 150°C va sau dé dwoc st dung cho

qua trinh nhiéttrong nha bép.
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Hinh: Bdt ndng lwgng mdt troi tai Auroville, An bé
tdp trung dnh sdng mdt troi trén mét bé thu lwu déng dé sén xudt hoi cho néu dn.

Bép phdén xa dugc phattrién bdi Wolfgang Scheffler vaondm 1986 dugc sir dung nhiéutrongnha
bép nang lwvgng mat trdi. B& phan xa Scheffler|a cac dia parabol linh hoat k&t hop cac khia canh cla day
va cac b tap trung thadp nangluong. Theo ddi cuc duwoc st dung dé theo ddi qua trinh hang ngay cla
mat troiva do cong cla phan xa dwoc diéu chinh cho cac thay déi theo mua trong géc tdi clia dnh sang
mét troi. Nhitng bd phan xa nay cé thé dat dwoc nhiét dd 450-650°C va c6 mot diémtiéucy cd dinh,
don gian hod viécn4u 3n. Hé th8ng bd phan xa Scheffler [&n nhat Thé gidi taiAbu Road, Rajasthan, An
D) c6 kha nang nau tdi 35.000 xuat 3n mdi ngay. Trong ndm 2008, hon 2.000 10 nau Scheffler1én da

dugc xay dung tréntoan Thé gidi.
1.1.1.5.Nhiét quy trinh:

Coéngnghé ndng lwvong mit trdi tap trung nhu dia parabol, mangva bd phan xa Scheffler cé thé cung
cap nhiét quatrinh cho cac &rng dungthwong mai va cdng nghiép. Hé théng thwong mai dau tién la Dy
dn Ndng lwong Téng sé Mdt Troi (STEP) & Shenandoah, Georgia, My - mét khu vuc cia 114 dia parabol
cung cap 50% cla cac qua trinh lam néng, diéu hoa khéng khiva yéu cau dién cho mét nha mdy san xuét
quan do. Hé théng nay déng phatkét néi lwdi dién cung cap 400 kW dién cdngvdindng lvong nhiét

dudidang hoi nwdc 401 kW va 468 kW nudc lanh, va cé mottai trong lwu trit cao diém mot gid nhiét.
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1.1.2. Dién mat troi:

Hinh: Cdc PS10 tdp trung dnh séng mdt troi
ttr cdnh déng heliostats trén mét thdp trung tém.

Dién mat troi 13 viecchuyén d6i anh sang mat troi thanh dién, hodctryc ti€p bang cach sir dung
quangdién(PV), hodcgian ti€p bang cach sir dung dién mat troi tap trung(CSP). Hé théng CSP sty dung
6ng kinh, gwongva cac hé théng theo ddi dé tap trung mot khu viee réng 1&n clia dnh sdng mét troi vao
mo&t chum nho. PV chuyé&n d6i dnh sangthanh dong dién bang cach st dunghiéu rng quang hién. (Hinh

1.1.6a)

Céc nha may CSP thwong mai duoc phattrién dau tién vao nhitng ndm 1980, va |ap dat CSP SEGS 354
MW 13 nha may dién mét troi [&n nhat trén Thé gidi va ndm & sa mac Mojave cta California. Cac nha
may CSP I&n khac bao gdbm Nha mdy dién mdt troi Solnova (150 MW) va Nha mdy dién mét tréi Andasol
(100 MW), ca hai & Tdy Ban Nha.

1.1.2.1.Pién mat tr¢i tap trung:

Cac hé théngdién mat troi tap trung (CSP) sty dung 8ng kinh, gwong va cic hé théngtheo ddi dé tap

trung mot khu vue rong 1dn clia anh sdng mat troi vao mét chumnhé. Nhiéttap trung sau dé dugcslr
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dung nhu mét nguén nang lvgng cho mét nha may dién théng thudng. Mot loat cdc cong nghé tap
trung ton tai, phattrién nhat |a mang parabol tap trung phan xa tuyén tinh Fresnel, dia Stirling va cac
thap dién mattroi. Ky thuat khdcnhau dugc sir dung dé theo ddi Mat troi va tap trung danh séng. Trong
tat ca cac hé thdngnay mét chat longlamviécduwoc lam ndng b&i dnh sdng mat troi tap trung, va sau dé

dugc sir dung dé phat dién hodcluwu trit nangluong.

1.1.2.2.Pin quang dién:

Hinh: Céng vién quang dién Lieberose 71,8 MW tai Dirc.

Pin mat tr&i, hay té bao quangdién (PV), t& bao nang lvgng mat trovi [amot thiét bj chuyén d6i anh
sang thanh dong dién bang cach s dung hiéu ing quang dién. Cac t& bao ndng lwgng mat troi dau tién
dugc xay dung béi Charles Fritts trong nhirtng ndm 1880. Nam 1931, mot ki su ngudi Dirc, tién siBruno
Lange, phat trién mot t& bao hinh dnh bang cach s dung selenuabac & vi tri clia oxit dong. Mdc du té
bao selemium nguyén mau chuyén déi it hon 1% anh sang t&ithanh dién nang, ca hai Ernst Werner von
Siemensva James Clerk Maxwell d&u nhan ra tdm quan trong cla phat hién nay. Sau céng trinh cla
Russell Ohl trong nhitng nam 1940, cdc nha nghién clru Gerald Pearson, Calvin Fuller va Daryl Chapintao
ra té€ bao nanglugng mat troi silicon vao ndm 1954. Nhitng té bao nangluong mat troi ban dau cé gid

286 USD mbi watt va dat hiéu sudt4,5-6%. (Hinh 1.2.2a)
1.1.3. Héa hoc nanglwg'ng mat troi:

Qua trinh héa hoc ndng lwgng mat troi st dung niang lwgng mét troi dé dan dat phan ¢ng héa hoc.

Cac qua trinh nay d3 bu dap ndng lvgng ma néu khdng sé phai dén tir ngudn nhién liéu hdathachva
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cling c6 thé chuyén d6i nang lwvgng mat troi thanh nhiénliéuthéaman diéukién lwu trir va van chuyén.
Nanglwong mat tri gdy ra cdc phan &rng hdahoc cé thé dwoc chiathanh nhiét hdahodc quanghda.
Mbt loatnhién liéu cd thé duwoc san xuat béi quang hgp nhan tao. Xic tdc héahoc da diéntlr liénquan
trong viécdua ra cac nhiénliéu carbon (nhu methanol)tlr giam lwgng khicarbon dioxide [a mét thach
thire, mot sy thay thé kha thila hydrogen san xuat tlr proton, mac du s&t dung nwdc nhw la ngudn géc
cla cac diéntl (nhu cdc nhamay) doi hdi phailam chd qua trinh oxy héada dién tlr cha hai phan tir

nudc 6xy phanti.

Céng nghé san xuat Hydrogen la mét khu vieec quan trong clia nghién clru héa hoc ndng lvong mat
tr&i tir nhitng ndm 1970. Ngoai dién phan diéu khién bdi cac té bao quang dién hodc té bao hda nhiét,
quy trinh nhiéthdacling d3 dwoc khdm pha. Mot cach nhwvay st dung cc bo tap trung dé phan tach
nuwédc thanh oxy va hydro & nhiét d6 cao (2300-2.600°C). Cach tiép can khac sir dungnhiéttlr cac bd tap
trung nang lwvong mat troi dé 13i xe hoi nwdctéi tao hoi khitw nhién do dé lam ting téng san lugng
hydro so v&i phuong phép téi tao théng thudng. Chu ky nhiét hda dadc trweng bdi sy phan hdy va tai sinh
cta chat phan &ng trinh bay mét con dudng khac dé san xuat hydro. Qua trinh Solzincdugcphat trién
tai Vién khoa hoc Weizmann st dung mét [0 ndng lwvgng mat tréi 1 MW dé phan hly oxide kém (ZnO) &
nhiét ddtrén 1200°C. Phan &ng nay ban dau san xudtk&mtinh khiét, sau d6 cé thé phan irng véinudce

dé san xuat hydro.

Congnghé Sunshine to Petrol (S2P) cliaSandia sir dung nhiét do cao tao ra bangcach tap trungénh
sang mat trdi cung véi mét chat xuc tac zirconia/ferrite dé pha vé dioxide carbon trong khi quyén thanh
oxy va carbon monoxide (CO). Khicarbon monoxide sau dé cé thé duwocslr dung dé téng hop cdc nhién

lidu thong thudng chang han nhw methanol, xangvanhiénliéu phan lyc.

Mot thiét bi quangdién hdala mét loai pin, trong d6 cac dungdich té bao (hodctwong dwong) taora
cac san pham hda hoc trunggian giau nang lugng khi dwocchiéu sdng. Nhirng san pham hdahoc trung
gian giau ndng luvong co kha ndng cé thé dugc luru trir va sau dé phan ng tai dién cuc dé tao ra mot

diénthé.Té bao hda hoc ferric-thionine lamot vi du clia cdng nghé nay.

Té bao dién héahay cac PEC bao gdm mot chat ban dan, thuongla titanium dioxide hodc cactitanate
6 lién quan, ddm minh trong dién phan. Khi chat ban dan dwoc chi€u sang mot dién thé duoc phat
trién. Cé hai loai té bao dién hda: t& bao quang dién chuyén déi anh sdngthanh diénva cac té bao

quang st dung dnh sang dé diéu khién cdcphan &rng hdahoc nhu phan rngdién phan.
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M0t té bao kéthop nhiét/quanghda cling da dwgc dé xuat. Qua trinh Stanford PETE s dung ndng
lwong nhiét mat troi dé ting nhiét d6 chia mot kim loai nhiét khoang 800C dé tangtéc do san xuatcla
diénlyc dé dién giai CO2 trong khi quyénthanh carbon hodc carbon monoxide sau dé chiing cé thé

duoc st dung dé san xuatnhiénliéu, vanhiétdwcling ¢ thé dugc sir dung.

1.1.4. Xe nanglwong mat troi:

Hinh: Uc t6 chirc chirong trinh Thdch thirc Mdt troi Thé gidi noi
ma nhitng chiéc xe ndng lwgng mdt trdi nhw xe dua Nuna3
thong qua mét cuéc dua 3.021 km (1.877 mi) tlr Darwin tdi Adelaide.

Phat trién cia mot chiécxe s dung nang lwvgng mit troi da dugc mot muc tiéu k§ thuat tir nhirng
nam 1980. Thdch thirc Mdt troi lamoét cuéc dua xe nang lugng mat troi dinh ky sdu thang, noicdc doi ti
cac trvong dai hoc va doanh nghiép duatai trén doan duong 3.021km (1.877 mi) qua trung tam nuwdc
Uc-Darwin tdi Adelaide. Ndm 1987, khi né dwoc thanh |ap, t6c d6 trung binh clia ngudi chiénthangla
67km/h(42 mph) vavao ndm 2007 tSc do trung binh clia ngudi chién thdng d3 duoc cai thién dén
9.087km/h (5.646,40 mph).

Mot sd xe sl dung cac tam pin mat troi ndnglugng phutro, chang han nhu cho digu hoa khong khi,
dé gitt cho ndi that mat mé, do d6 giam nhiénliéu.

Nam 1975, thuyén nanglugng mat troi thuc té€ dau tién dugcxay dung & Anh. Nam 1995, tau thuyén

chd khach két hop cac tdm PV bat dau xuat hién va dwoc st dung rong rai. Nam 1996, Kenichi Horie thuc
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hién chuyé&nvugt bién nang lugng mat trdi dau tién qua Thdi Binh Duong, va chiécbeé “Sun21” thyc
hién chuyénvuotbién nanglwvong mattroi dau tién qua Bai Tdy Durrong trong mua déng 2006-2007. Co

céc ké hoach di vong quanh Thé gidi trong nam 2010.

Hinh: Helios UAV trong chuyén bay st¥ dung néng lwong mét troi.

N3m 1974, cdc may bay khdng ngudi |ai AstroFlight Sunrise thyc hién chuyén bay nang lugng mat
troi dau tién. Ngay 29 thang 4 ndm 1979, Solar Riser thuc hién chuyén bay dau tién bangndng lwvong
mat trdi, hoan toan duoc kiém sodat, may bay mang theo con ngudi, dat dé cao 40 foot(12m). Ndm
1980, Gossamer Penguin thuchién cic chuyén bay thir nghiém dautién chi sirdung pin quang dién.
Diéu nay d3 dugc nhanh chdng theo sau bdi Solar Challenger vugt qua eo bién Anh trong thdng 7 ndm
1981. Nam 1990, Eric Scott Raymond trong 21 buéc nhay d3 bay tir California dén Bic Carolina bang
cach sir dung nang lugng mat troi. Sy phat trién sau dé quay trd lai véi phuongtién bay khong ngudi
14i (UAV) Pathfinder (1997) va cac thiét ké tié€p theo, ma dinh cao la Helios d3 thiétlap ky luc do cao cho
mot may bay khong duwoc ddy bang tén I{ra tai 29.524 mét (96.864 ft) ndm 2001. Cac Zephyr, phét trién
b&i BAE Systems lath m&inhat trong dong mdy bay nang lwgng mattrdi pha ky luc, thyc hién chuyén

bay 54 gi® trong ndm 2007, chuyé&n bay kéo dai hang thang cho t&indm 2010.

Khi cdu dé cao 1&n (HAA) la mét phurongtién van tai nhe hon khdngkhi, khéng ngudi lai, thoi gian

dai, sir dungkhi helium dé nang, va t& bao ndng lugng mét troi |&p mong lam déng luc.
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1.2. Phwongphap lwu trir nang lwong:

Hinh: Hé théng lwu tri¥ nhiét cia Solar Two tgo ra dién trong thoi tiét nhiéu mdy va vao ban dém.

Cdac vat lidu thay d6i pha nhu sdp paraffin va muéi Glauverla mét phwongtién lwu trit nhiét khac.
Nhitngvat liéu nay ré tién, san cd, va cé thé cung cap nhiét dd trong nha hituich (khodng64° C). “Ngéi
nha Dover” (taiDover, Massachusets) |angdi nha dautién sir dung mot hé théng suwdi am mudi Glauber,

vao nam 1948.

Nang lvgng mat troi cé thé dugc lwu trir & nhiét dd cao bangcach s&r dung mudi néng chay. Mudi la
mot phuongtién lwu trir cd hiéu qua bdivi ching cé chi phi thap, cé nhiétdungriéng cao va cé thé cung
cdp nhiét & nhiét d6 twong thich véi cdc hé théng dién théng thudng. Solar Two st dung phwong phap
lwu trir ndng lwong ndy, cho phép nd lwu trir 1,44T) trong bé chira 68m’ clia nd véi mot hiéu qud lwu trir

hang nam khoang 99%.

Cac hé théng PV khong ndi luwdi co truyénthéng st dung pin sac dugc dé lwu trit dién duthira. Voi
cac hé théngnéi lwdi, diénduwthiraco thé dugcgli d€n ludi truyén tai, trong khi dién ludi tiéu chuan
c6 thé dugcstr dung dé ddp rngthiéu hut.

Thay dién tich nang lwu trir ndng lwgng trong cac hinh thircclia nwdcbom khindngluong cé san tir
mot hd chira do cao thap [én d6 cao cao hon. Nang lwgng bi thu hoi khi nhu cau cao bang cach xa nudc

dé chay théng qua mot may phat diénthdy dién.
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1.3. Phat trién, trién khai va Kinh té:

Bat dau véiviéctang sir dungthan di kém véi Cach mang cong nghiép, tiéu thu ndnglugng da dan
dan chuyéntirgd va sinh khéivé nhién liéu hdathach. Sw phattrién sém clia cac cong nghé nang lwong
mat troi bat dau vao nhitng ndm 1860 duwoc thic ddy bdi mot ky vongrang than s& sém tré nén khan
hiém. Tuy nhién, phat trién cdc cdng nghé nang lwvong mat trdi tri tré trong nhirng ndm dau thé ky 20 khi

d6i mat vdi susan co ngay cang tang, tinh kinh t&, va sy tién dung clia than va dau moé.

Lénh cAm van dau 1973 va cudc khing hodng nang lwong 1979 gay ra sy t6 chirc lai chinh sich ndng
lwong tréntoan Thé gidiva manglai sy chi y d6i ma&i dé phat trién cong nghé nanglugng mat troi.
Chié&n lwgctrién khai tap trung vao cac chuong trinh khuyén khich, chang han nhu chwongtrinh: “Se
dung quang dién”lién bang & My va chuongtrinh: “Sunshine”tai Nhat Bén. Nhitng nd lyc khdc bao gom
viéchinh thanh cac co s& nghién ciru & My (SERI, NREL), Nhét Ban ( NEDO), va Burc (Vién cdc hé théng

ndng lurong mdt troi Fraunhofer ISE).

Phat trién trong linh viec nwdc ndng nang lwvong mat troi tién trién déu dan trong sudt nhirng ndm
1990 va ty 1é tang trudng trung binh 20% mdi ndm ké tir ndm 1999. Méc du thudngbj danh gia thap,
dun nudcndng va lam mat nang lwvgng mat trdi dé€n nay la cong nghé nang lvgng mat troi dugce trién

khai réng rai nhat véi céng sudt wdc tinh khodng 154 GW nam 2007.
1.4. TaiViét Nam:

Vitri dia ly d3 wu ai cho Viét Nam mét ngudn nang lwgngtdi tao vé cung |&n, dic biétlandng lvong
mat troi. Trai dai tir vi d6 23023’ Bac dén 8027 Bac, Viét Nam nam trong khu vire cé cwdrng dd birc xa
mat troi twong d6i cao. Trong d6, nhiéu nhat phai ké dénthanh ph6 H6 Chi Minh, tiép dén la cdc vung

Tay Bac (Lai Chau, Son La, Lao Cai) va vung Bac Trung B6 (Thanh Héa, Nghé An, Ha Tinh)...

Theo dng Nguyén Birc Cwong — Phu trach Trung tdm Nanglugng téi tao va CDM - Vién Nanglwong
(EVN), “rado can” |&n nhat ciia van dé nay bat ngudn tir kinh phi. DU ndng lvgng mat trdi & dang “nguyén
liéuthd”, nhung chi phi dau tw dé khai théc, s&r dung lai rat cao do cong nghé, thiét bj san xuat déunhap
tlr nudc ngoai. Phan I&n nhirng dy an dién mat troi da va dang trién khai déu sir dung ngudn von tai tro
hodc vén vay nwdc ngoai. Do dd, mdi chi cé mot vai td chirc, vién nghién ciru va cac trudng dai hoc
tham gia, con phia doanh nghiép, cd nhan van chuwa “man ma” véiviéc ng dung, san xuat cling nhu sl

dungcac thiétbj ndng lwvong mattroi.




November
17, 2012

TAI NGUYEN NANG LUONG

Hinh: Toa nha cta Tép doan Tudn An (Q.Binh Tén, TP.HCM), céng sudt 12.6kWp.
2. Nanglwong gié: ™4

Nangluwonggio la dong nang cla khdng khi di chuyén trong bau khi quyén Trai Dat. Nanglvonggidla
mot hinh thircgian ti€p cda ndng lugng mat trai. S& dung nang lwong gid 1a mét trong cac cach 1dy nang

lwong xaxwa nhat tir moi treong ty nhién vada duoc biét déntir thoi ky C6 dai.
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Hinh: Tuéc bin gié & Tdy Ban Nha.
2.1. Sw hinh thanh nanglwong gio:

Blrc xa Mat Troi chiéuxudngbé mat Trai Dat khéng dong déulam cho bau khi quyén, nuwdcva khong
khindngkhéng déu nhau. Mot nlra bé mat cta Trai Dat, mat ban dém, bi che khuatkhéng nhan duoc
blrc xa cha Mat Troiva thémvao dé 1a birc xa Mat Trdi & cdc vung gan xich dao nhiéuhonlaé cac curc,
do d6 c6 s khac nhau vé nhiét dd va vi thé lakhic nhau vé dp suat ma khéngkhi gitra xich dao va 2 cuc
cling nhu khéng khi gitra mat ban ngay va mat ban dém cda Trai Pat di dongtao thanh gid. Trai Dat xoay
tron cling gép phan vao viéclam xody khéng khi va vi truc quay cha Trai D4t nghiéng di (sovéi mat
phangdo quy dao Trai D4t tao thanh khi quay quanh Mét Troi) nén ciing tao thanh cac dong khong khi

theomua.

Wod Soeed | v e

.

Hinh: Bén dé vén téc gié theo mua.
Do bianh hudngbdi hiéu (rng Coriolis dugc tao thanhtlr sy quay quanh truc cda Trai Dat nén khéng
khi di tir ving 4p cao dénvungap thap khong chuyé&n ddngthang ma tao thanh cic con gid xody cé

chiéuxody khac nhau gitta Bac ban cau va Nam ban cau. N&u nhin tir vili tru thi trén Bac ban cau khéng
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khi di chuy&n vao motvung ap thap nguwoc vdi chiéu kim d6ng hé va ra khdi mot ving dp cao theo chiéu
kim déng ho. Trén Nam bén cau thi chiéu huwdngnguoclai.

Ngoai cic yéu td cé tinh toan cau tréngid cling bi anh hudng bdi dia hinh tai tirng dia phuong. Do
nwéc va dat co nhiét dung khac nhau nén ban ngay dat néng |én nhanh hon nudc, tao nén khac biétveé
&p suat va vi thé co gid théi tir bién hay ho vao dat lién. Vao ban dém dat lién ngudi di nhanh hon nudc
va hiéu &ng nay xay ra theo chiéu nguoclai.

2.2. Vatly hoc vé nang lwong gio:

Nanglugnggidla dong nang cua khdngkhi chuyén déng vdivantdc . Khéi lwgng di qua mot mat

phang hinh tron vudng géc véi chidu gié trong thoi gianf- la:
2

m=pV =p- Avt = p - ar ot

v&ip laty trong clia khéngkhi, V 1athé tich khéi lwang khéng khi di qua mat cat ngang hinh tron dién
tich A, ban kinhr trong thoi giant.

Vithé& déng nang E (kin) vacong suat P cia gid la:

1 T
Eiin = m 2= 2 pritvd

Diéu dang cha y |a cong suat gid tang theo Iy thira 3 cha van téc gid va vi thé van tdc gid la mot
trong nhitngyéutd quyét dinh khi muén s&r dung ndng lugng gid.

Congsuat gi6 cd thé duwoc sir dung, thi du nhu théng qua mot tube bin gié dé phat dién, nhd hon rat
nhiéusovdindnglugng cla ludbnggid vi van téc cla gio & phia sau mot tudcbin khongthé gidm xudng
bang khong. Trén ly thuyé&t chi cé thé |ay t6i da la 59,3% ndnglwongton tai trong ludnggid. Tri gid cla ty
|é gitra cong suat |3y ra duwoc tir gid va cdng suat ton tai trong gid duoc goi la hé s6 Betz, do Albert

Betz tim ra vao nam 1926.

C6 thé gidi thich mdt cach dé hiéu nhw sau: Khindng lwong dugc 18y ra khoiludnggid, gid sé cham
lai. Nhuwng vi khéi lvgng dong chady khdng khi di vao va ra mét tudcbin gié phai khdng ddi nénludnggid

di ra v&ivan tdc cham hon phai mé rong tiét dién mat ct ngang. Chinh vi ly do nay ma bién déi hoan
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toan nangluwgnggié thanh ndng lwvong quay thong qua mot tudc bin gid la diéu khéng thé dwoc. Trudng

hop nay déng nghia vaiviéclalwgngkhéngkhi phia sau mét tudc bin gio phai ding yén.
2.3. Str dung nang lwong gio:

Ningluwonggié da dugc st dungtir hang trdm ndm nay. Con ngudi dd dung ndng lwong gid dé di
chuyén thuy@n budm hay khinh khicau, ngoaira nanglwonggié con duwoc sir dung dé tao cdng co

hoc nh& vao céc cbi xay gid.

Y twdng dung nang lwvong gid dé san xuat dién hinh thanh ngay sau cac phat minhra diénvamay
phét dién. Lic dau nguyéntaccla cdixoay gié chi dugc bién d6inhéd va thay vi 1achuyé&n déi dong nang
cla gié thanh ndng lvgng co hoc thi dung may phat dién dé san xuatnang lvgng dién. Khibd mén co
hoc dong chay ti€p tuc phat trién thi cac thiét bi xay dwng va hinh dédngcla cdc cadnh quat cling duwgc ché
tao ddc biét hon. Ngay nay ngudi ta goi dé tuéce bin gio, khai niém cdi xay gié khéng con phlu hop nita vi
chung khéng con cé thiét bj nghién. Tirsau nhitng cuéc khiing hodng dau trong thap nién 1970 viéc
nghién cru san xuat nang lugng tlr cdc ngudn khac dugc ddy manh tréntoan Thé gidi, ké ca viécphét

trién cac tudc bin gié hién dai.
2.4. San xuat dién tir nang lwong gio:

Vigié khongth6i déu dan nén nang lvong dién phatsinh tir cac tudc bin gié chico thé dwoc sir dung
k&t hop chung vai cac ngudn ninglwong khac dé cung cap ndngluwongliéntuc. Tai chdu Au, cac tudc
bin gié dwoc nGi mangtoan chau Au, nho' vao dé ma viécsan xuat dién cé thé dugc dieu hda mot phan.
M0t kha nang khac |a s&r dung cdc nha may phat dién cé bom trir d€ bom nudc vao céc bdn chira & trén
cao va dung nudcdé van hanh tudc bin khi khdng dd gid. Xay dwng cac nha may dién cé bom trir nay I3

mot tdc dong |&nvao thién nhién viphai xay chungtrén céc dinh nui cao.

Mat khac vi cé dnh sang Mat Tr&i nén gid théivao ban ngay thuwdng manh honvao démva vi vay ma
thich 'ng mot cach ty nhién vdinhu cau nang lvgng nhiéu hon vao ban ngay. Cong sudt dy trir phu
thudc vao dd chinh xac cda dy bdo gid, kha nang diéu chinh ca mangludiva nhu cdu dungdién. (Poc

thém thdngtin trong bai tudc bin gid).

Ngudita con cd mot cdng nghé khac dé tich trit ndng lvgnggid. Canh quatgié sé& dwoc truyén déng
tryec ti€p dé quay may nén khi. Pong nang cla gié dugc tich Ity vao hé théng nhiéu binh khinén. Hé
théng hang loat binh khi nén nay sé dwoc luan phién tuan tw phun vao cac turbine dé quay may phat

dién. Nhuvay ning lvong gié duwoc lwu trir va st dung 6n dinh hon (du gid manh hay gié yé&u thi khivan
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luén dwgc nén vao binh, va ngudita s& dé dang didu khién cwong do va luu lwgng khi nén tir binh phun
ra), hé théng cac binh khi nén sé duoc nap khiva xa khiluan phién dé dam bao su lién tuccung cip nang

lwgng quay may phat dién (khi 1 binh dang xa khi quay mdy phat dién thi cac binh khac sé dang duoc

canh quat gié nap khinénvao).

3 Pitch

4 Brako

S Low-speed shat
6. Gear box

7. Geoeestor

8 Coatroller

9. Anemometer

0. Wiod Yane

11. Nacelle

1Z High-speed shalt
13 Yaw drive

14 Yaw moter
15 Tower

Hinh:Chi tiét cdc bé phdn cia mét turbin gid.
(1) Lw&i quat, (2) Pau rotor,(3) Pitch, (4) Thdng thiy luc, (5) Truc quay nhanh, (6) Hép diéu téc,
(7) Mdy phdt dién, (8) B6 diéu khién, (9) Po gié, (10) Van gié, (11) Hép déng co, (12) Truc quay nhanh,
(13) Yaw drive, (14) Yaw motor, (15) C6t chéng.

NE&u cdng tat ca cac chi phibén ngoai (k& ca cac tac hai d&€n mdi trudng thi du nhw vi thai cac chat doc
hai) thi ndng lvgng gié bén canh sirc nuwdcla mot trong nhitng ngudn ndng lugng ré tién nhat.
2.4.1. Khuyén Khich str dung nang lwo'ng gio:
Phat trién ndng lwong gié dugc tai trg tai nhidu nwdckhdng phu thudc vao duwdng 18i chinh tri, nhu
thong qua viéchoan tra thué (PTCtai Hoa Ky), cdc md hinh han ngach hay dau thau (nhutai Anh, Y) hay
thdng qua cac hé thonggia t6i thiéu (nhu Bure, Tdy Ban Nha, Ao, Phdp, B6 Bao Nha, Hy Lap). Hé théng

gia tdi thi€éu ngay cang phé biénva da dat dwoc motgid dién binh quin thap hon trudc, khi cdng suat

cac nha mdy |ap dit cao hon.
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Trén nhiéuthitredong dién, nang lugng gid phai canh tranh véi cdc nha mdy dién ma mot phan déng
ké d3 dugc khiu hao toan bé tir [3u, bén canh d6 cdng nghé nay con tuong déi maéi. Vithé ma tai Dirc
c6 dén bugia gidm dan theo thdi gian tir nhirng nha cung cap nang lvong thdng thuwdng dudi hinh
thirc Ludt ndng lugngtéisinh, tao diéu kién cho nganh cdng nghiép tré nay phat trién. B luat nay quy
dinh gia t8i thi€u ma cac doanh nghiép van hanh ludi dién phai trd cho cdc nha may san xuat dién

tlr nang lwongtai sinh. Mirc gid dwoc an dinh giam dan theo thoi gian.

Bén canh viécphd hoai phongcanh tu nhién nhirng ngudi chéng nang lvgnggid cling dua ra thém
céc ly do khdc nhuthiéu kha ndng trir nang lvgngva chi phi cao hontrongviécmé rdng mang ludi tai

dién cling nhu cho nang lvgng diéu chinh.
2.4.2. Thongkeé:
Durc va sau d6 13 Téy Ban Nha, Hoa Ky, Pan Mach va An D6 1a nhitng quéc gia st dung ndngluonggié
nhidunhattrén Thé gidi.
2.4.2.1.Cong suat dinh mirc 1ap dat trén Thé gidi:

Trong s6 20 thj trwvong [&n nhat trén Thé gidi, chiriéng chau Au d3 cé 13 nudcvdi Bire la nwde dan
dau vé cong suat clia cdc nha may dung nang luong gié véi khodng cach xa so vai cac nudecon lai. Tai
Dure, Pan Mach va Tdy Ban Nha viéc phat trién ndnglwvong gid lién tuctrong nhiéu ndm qua dwoc nang
d® bang quyé&ttam chinh tri. Nhd vao dé ma mot nganh cong nghiép méi da phattriéntai 3 quocgia
nay. Cong nghé Pirc (bén canh cac phat trién méi tir Pan Mach va Tdy Ban Nha) da duwoc sir dungtrén
thi trudng nhiéu hon trong nhitng ndm viraqua.

Nam 2007 Thé gidi da xay méi duwoc khodng 20073 MW dién, trong dé My véi 5244 MW, Tay Ban
Nha 3522MW, Trung Quéc 3449 MW, 1730 MW & An D6 va 1667 & Drc, nang cdng suat dinh mirc cia
cac nha may san xuatdiéntlr gid 1én 94.112 MW. CAng suat nay cd thé thay d6i dua trén strc gid qua céc

nam, cac nudc, cac vung.

SO thir tw Quéc gia Cdng suat (MWw)
1 Plrc 22.247
2 My 16.818
3 Tay Ban Nha 15.145
4 An Do 8.000
5 Trung Quéc 6.050
6 Pan Mach 3.125
7 Y 2.726




November
17, 2012

TAI NGUYEN NANG LUONG

8 Phap 2.454
9 Anh 2.389
10 B6 Pao Nha 2.150
11 Canada 1.846
12 Ha Lan 1.746
13 Nhat 1.538
14 Ao 982
15 Hy Lap 871
16 Uc 824
17 Ailen 805
18 Thuy Dién 788
19 NaUy 333
20 New Zealand 322
Nhitng nuédc khac 2.953
Thé gidi 94.112

Ngudn: World Wind Energy Association, thdi diém: Cubi 2007 va dich tir Wikipedia Dirc.
2.5. TaiViét Nam:

Nam trong khu virc can nhiét d&i gié mua véi bo bién dai, Viét Nam cd mot thuan |gi co ban dé phat
trién ndng lwvong gid. So sanh téc dé gid trung binh trong viing Bién Bong Viét Nam va cac vung bién lan

can cho thay gid tai Bién Pong khd manh va thay déi nhiéutheo mua.

O Viét Nam, cac khu vure c6 thé phattrién nang luonggid khdng trai déu trén toan bd 13nh thd. Vi
anh hudng clia gid mua thi ché dd gid cling khac nhau. N&u & phia bac déo Hai Van thi mua gid manh
cht y&u trung véi muagié dong bac, trong d6 cac khu vuce giau tiém nang nhatla Quang Ninh, Quang
Binh, va Quang Tri. & phan phia nam déo Hai Van, miia gié manh trung véi mia gié tdy nam, va cac ving
tiém nang nhat thudc cao nguyén Tay Nguyén, cac tinh ven bién dong bang song Clru Long, va déc biétla

khu vue ven bién cla hai tinh Binh Thuan, Ninh Thuan.

Méc du cé nhiéuthuanlginhu dd néutrén, nhungkhindi dén nang lugng gid, chingta can phai lwu
y mot s6 ddc diémriéng dé cd thé phat trién nd mot cach cé hiéu qua nhat. Nhugcdiém I&nnhatcia
nang lwonggid lasy phu thudcvao diéu kién thoi ti€tvaché do gid. Vivay khi thiét k€, can nghién ciru
hét strc nghiém tic ché dd gid, dia hinh cling nhuloai gié khdng cé céc dong réivén dnh hudngkhéng
tdt d&€n may phét. Cling vily do phu thudctrén, nang lwong gid tuy ngay cang hitu dung nhung khéng
thé |a loai ndnglugng chu lyc. Tuy nhién, khd ndng két hop gitradién gid va thiy dién tich nang lai m&
ra co hdi cho chingta phat trién ndnglwong & cac khu vire nhu Tay Nguyén vén cé Qi thé & ca hailoai

hinh nay. Mot diém can luuy nita |a cac tram dién gié sé gay 6 nhiém tiéng 6n trong khivan hanh ciing
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nhu pha v canh quan ty nhiénvacé thé anh hwédng déntin hiéu cla cac séngvd tuyén. Do dé, khi xay
dung céc khu dién gid can tinh todn khodng cach hop ly dén cac khu dan cw, khu dulich dé khong gay

nhitngtac dongtiéu cuc.

Hinh: Nhirng “c6i xay gié” hién dai déu tién tai Tuy Phong, Binh Thudn.
3. Nanglwong thiy trieu: 7

Nanglugngthdy triéu hay diénthay triéu lalugng dién thu duoc tlr ndng lvgng chira trong
kh6i nudcchuyén dong do thdy triéu. Hién nay mot sé noi trén Thé gidi da trién khai hé thng may phat

dién stir dungndng lvgng thuy triéu.
3.1. Nguyén ly van hanh:

DE thu duwoc ndng lugngtlr song, ngudi ta sir dung phuong phap dao déng cdt nude. SGng chay vao
b& bién, ddy muc nudclén trong modt phong rong dugc xay dung bén trong dai dat ven b bién, mot
phan bi chim dwdi mét nuwdcbién. Khi nwdcdang, khdng khi bén trong phongbi ddy ratheo mot 16 tréng
vao mdttua bin. Khi séng rat di, muc nwdc ha xudng bén trong phong hit khéng khi di qua tua bin theo

huéng ngugclai. Tua bin xoay tron [am quay mét may phat dé san xuatdién.
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Diém mau chét cla hé théngla viécsir dung mot thiét bi goi 1a tua bin, ¢ cdc cdnh quay theo cling
mot hudng, bat chdp hudng chuyén dong cha ludng khi. Mdy Limpethién dugcxem lanéntidng tét nhat

dé thac day su phattriéntrong cdng nghé khai thac nanglwgngtir séng.

1. BAE 107 |FESFTENGELION 4 OEI08 TSLAIE I

2. preparalory earthwos ks 4 deios operabional

Hinh: Hé théng Limpet.
3.2. Hé thong Limpet:

Hé théng Limpet|a mét vi du dién hinh vé khaithac dang nang lugng nay. Hé théng hoat dong theo

nguyénly nhu sau:

e Lic thuy triéu thdp: chu trinh nap.
e Thuytriéu Ién cao:chu trinh nén.

e Thuytriéu xuéng thdp: chutrinh x3, két thicva nap cho chu ky tiép theo.

Su thay ddi chieu cao cdt nudc lam quay tua bin tao ra dién ndng, mdi mdy Limpet cé thé dat tir
250 KW dé&n 500 KW. Trong nhiéu thédp ky, cac nha khoahoc dd c6 cong bién nanglugng séngthanh
nang lwongcd ich. Nhung cac con séng qué phan tan, nén rat kho khai thac mot cach kinh té€.Hién nay

d3 c6 cong ty |ap dat hé théngthuong maitrén Thé gidi san xuat dién tryc ti€p tir séng bién.
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Fhis cros section schematic of a device called the
JMPET, Is already Installed by Wavegen on the Scottish
sland of Islay. The Sladar scheme would look different
0 this but use the same principle.(?)

e sacavmed roch faee Bow. (hwn genersting wrespective of upward
. o doweiward M vermmed of e water cohare

—— —

Pawdtiorced concinte The Welts Ouhn; A e sane
captise chamber st avo Bractson reganifiess of 1he dusction of M s
"

A is ' A wvd Bec g essed by
e Osciliatinng Water Cobum (OWC)
Thin caunes av 10 be forced oul and then
suched bach v ough the Wells b

Hinh: Hé théng Limpet.
3.3. TaiViét Nam:

Viét Nam b& bién dai trén 3.200 km, dirng th 32 trong t8ng s6 156 quéc giacd bién. Do dd nudcta
c6 tiém nang nanglugngbiénrat 1on.

V& nang lugng thiy triéu thi chingta cé hai vingkha quan. Th& nhit la Quang Ninh, c6 thly triéu
|&én d&€n 4 mét. Th hai la & Pong bang Nam B9, thly triéu vao khodng 3 mét. Nhwngthuyc ra thay triéu 3
hodc 4 mét nuwdc thi cling khéng ty tao ra dong dién dé dwa vao ludi dién duwgcma con can nhirtngyéu
t6 khac nira. Chungtdi cho rang & Viét Nam nang lugng thly trieu nén duoc khai thac dudi dang cuc bo,
vi du nhitng nha mdy ndngluongnhoé dé phuc vu cho tirtng dao. Chungta chwa thé sdm khai thac nang

lwongthiy triéu & quy md cdng nghiép.

Nhwng do thei gian va kinh phi cé han nén ndnglwongthiy triéu van dang 1a d6i twong nghién ctru

va thinghiém trén qui mo nho.
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4. Nanglwong thay dién: 7

Generator
=]

/

“ ”/”
Stator 1 m
Turbine *
Rotor .= Generator Shaft
( /(| \Turbine
Wicket
Gate

K

lurbine Blades

Hinh: Tuéc bin nw'dc va mdy phdt dién.

Thuy diénlanguéndién cé duoc tlr nadng lvgng nuéde. Da s6 nang lugngthuy dién cé dugc tir thé
ndng cla nwdcdugc tich tai cdc dap nwdc lam quay mot tudcbin nudcva may phatdién. Kiéu it dugc
biétdénhonla sir dung nang lwong dong luc ciia nudc hay cac ngudn nudc khdng bi tich bang cac dap

nwdc nhu ndng lugng thuy triéu. Thuy dién la ngudn ndng luvgng cé thé héi phuc.

Nangluwong 1dy dugc tir nudc phu thudc khdng chi vao thé tich ma ca vao su khac biétvé do cao giira
ngudn va dongchdy ra. Swkhdac biétveé dé cao dugc goila ap suat. Lwong nanglwongtiémtangtrong
nudcty |8 vdi dp suat. DE cé dwoc dp sudtcao nhat, nwdc cung cdp cho motturbine nwdccéd thé duoc

cho chay qua mot 6ng 1én goi la 8ng dan nudc cé ap (penstock).




November
17, 2012

TAI NGUYEN NANG LUONG

Hydroelectric Dam

Hinh: Mdt cdt ngang dap thdy dién.
4.1. Tam quan trong:

Thuy dién, sirdung déng lwc hay ndng lwong dong chay clia cac con sdng hién nay chiém 20% luong
dién ctia Thé gidi. Na Uy san xuat toan bd lugng dién ctia minh bang sirc nwdc, trong khi Iceland san
Xuattdi 83% nhu cau clia ho (2004). Canada la nwdcsdn xuat dién tir nang lugng nwdcldn nhat Thé gidi

va lvgngdién nay chiém hon 70% téng lwong san xuat cla ho.

Ngoai mot sé nwdc cé nhiéutiém nangthuy dién, nangluc nuwdcecling thudng dugc dung dé dap tng
cho gi® cao diém b&i vi cé thé tich trit nd vao giorthap diém (trénthucté cac ho chira thuy dién bang
bom— pumped-storage hydroelectric reservoir - thinh thodng dugc dung dé tich trir dién dugc san xuat
b&i cdc nhamay nhiétdién dé danh sir dung vaogi®cao diém).

Tuy nhién, thuy dién khdng phai la motsu lwa chon chi chét tai cdc nwdc phat trién vi da s6 cac dia
diémtiém nangkhai thac thuy dién d6 da bi khai thac roi hay khéngthé khai thdc duwocvi cac ly do

nhu moi trwong.
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4.2. Uu diém:

Loiich I&n nhatcda thuy diénla han ché dwgc gidthanh nhiénliéu. Cdcnha may thuy dién khéng
phai chiu cdnh ting gia cha nhién liéu hdathach nhu ddu mé, khithién nhién hay than d4, va khéngcan
phai nhap nhiénliéu. Cdcnha may thuy dién cling cé tuditho l&n hon cdc nha may nhiétdién, motsé
nha may thuy dién dang hoat dong hién nay da duoc xay dungtir 50 dé€n 100 ndm trwdc. Chiphinhan
cdng cling thap bdi vi cdc nha may nay duocty dong hod cao va cé it ngwdilam viéctai cho khivan

hanhthong thuong.

Céc nha may thuy dién ho chira bang bom hiénlacong cu dang chd y nhat dé tich trir nang lwong vé
tinh hitu dung, cho phép phatdién & murc thap vao giorthap diém (didu nay xay ra bdi vi cdc nha may
nhiétdién khongthé dirng lai hoan toan hang ngay) dé tich nwdc sau dé cho chay ra dé phatdiénvao
gior cao diém hang ngay. Viécvan hanh cach nha may thuy dién ho chira bang bom cdi thién hé sé tai

dién cha hé théng phatdién.

Nhirng h6 chira duwgc xay dwng cung vdi cdc nha may thuy dién thudnglanhirng dia diém thu gian
tuyétvdi cho cdc moén thé thao nudec, va tré thanh diém thu hit khach du lich. Cac dap da chirc ndng
duoc xay dung dé tuditiéu, ki€m sodt 1T, hay gidi tri, c6 thé xay thém mot nha may thuy dién véi gia

thanh thap, tao nguén thu hitu ich trongviécdiéu hanh dap.

Hinh: H6 chira nudc thiay dién Vianden, Luxembourg (thdp).
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4.3. Nhwoc diém:

Trén thuc té, viecslrdung nudctich trir thinh thoang khd phirc tap bdi vi yéu cau tudi tidu co thé xay
ra khdng trung vai thoi diémyéu ciu dién lén mirccao nhat. Nhirng thdi diém han han cé thé gy ra céc
van dé rac rdi, bdi vi mic b6 sung nwdckhong thé tdng kip véi mirc yéu cau sirdung. N&u yéu cau vé
murc nwdc bé sung t6i thiéu khong du, cé thé gy ra giam hiéu suat va viéclap dat mot turbine nhé cho

dongchay dé 1a khéngkinh té.

Nhirng nha moi trwdng d3 bay té lo ngai rang cac du an nha may thuy diénén cé thé phavd sy can
bang clia hé sinh thai xung quanh. Trén thuc té, cdc nghién clru da cho thay rang cac dap nudc doctheo
b& bién Bgi Tdy Dwrong va Thdi Binh Dwrong chia Bdc My d3 1am giam lwgng ca hdi vi ching ngan can
dudng boi ngugc dong clia ca hoi dé dé trirng, tham chi ngay khi da s6 cac dap dé da 13p dit thang 1én
cho ca. C4 hdi non cling bi ngan can khi ching boi ra bién bdi vi ching phai chui qua cac turbine. Biéu
nay dan t&i viecmot sé vung phai chuyén ca hoi con xudi dong & mot sé khodng thoi gian trong nam.
Cac thiét ké turbine va cac nha mdy thuy dién cé loi cho sy can bangsinh théi van con dang dwoc nghién

clru.

Sy phat dién cha nha may dién cling c6 thé anh huwdng d&n moi trudrng clia dong song bén dudi. Thi
nhat, nwdc sau khira khéi turbine thudng chira rat cdn, cé thé gy ra tinh trang xdi sach long séng va
lam sat 1& b& séng. Thi hai, vi cac turbine thudng mé khdnglién tuc, co thé quan sat thay sy thay déi
nhanh chéng va bat thwdng ciia dong chay. Tai Grand Canyon, sy bién d6i dong chay theo chu ky cia né
bi cho la nguyén nhan gy nén tinh trang x6i mon cn cat ngdm. Lugng oxy hoa tan trong nudccd thé
thay d6i so v@i trudc dé. Cudi cing, nudcchay ra tir turbine lanh hon nuédctrudc khi chay vao dap, diéu
nay cé thé& 1am thay ddi s6 lwvgng can bang clia hé dongvat, gdm ca viécgay hai tdi mot sé loai. Cac hd
chra cia cdc nha mdy thuy dién & cac vung nhiét d&i co thé sansinhra motlwonglén khi methaneva
carbon dioxide. Diéu nay bdi vi cac xac thye vat médi bi I quétva cac vungtai bi Il bi tran ngdp nudc,

muc nat trong mot moi truong ky khiva tao thanh methane, métkhi gdy hiéu irng nha kinh manh.

M0t cdi hai nita clia cac dap thuy diénla viéctai dinh cw dan ching séngtrong vung h6 chira. Trong
nhiéu truong hop khdng mot khodn boi thudng nao cé thé bu dap dugc sw gan bé clia ho vé t6
tiénva van hod gan lién véi dia diém d6 vi ching cé gia tri tinh than d6i véi ho. Hon nita, vé mét lich

st va van hod céc dia diém quan trong c6 thé bj bién mat.
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M0t s6 du an thuy dién cling s& dung cac kénh, thuwdrng dé déi hudng dong séngtédi dé déc nho hon
nham ting ap suat cé dugc. Trong mot sb tredng hop, toan bd dong sdéng cé thé bj ddi hudng dé tro lai
longséngcan.

Viécxay dap tai vitri dialy khonghoply ¢ thé gay ra nhirtngthdm hoa nhu vu dap Vajont tai ¥, gay

ra cai chét clia 2001 nguwdi nam 1963.

Hinh: Nhi*ng ngdi nha dé bj ngdp chim tir ndm 1955, tdi xudt hién sau mét thoi gian dai khé han.

4.4. Cacsoé liéu vé thuy dién:
4.4.1. Cac nha may thuy dién 1é'n nhat:

T6 hop La Grande tai Québec, Canada, |ahé théng nha may thuy dién |&n nhat Thé gidi. B6ntd may
phat dién cla t6 hop nay cd téng cdng suat 16.021 MW. Chiriéngnha mdy Robert Bourassa cé cdng suat
5.616 MW.T8 may thit 9 (Eastmain-1) hién dang dugcxay dwng va sé cung cap thém 480 MW. Mot dy
an khéc trén Séng Rupert, hién dangtradi qua qua trinh danh gid moi trudrng, s& cé thém hai té may véi

téng cong suat 888 MW.
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Hinh: Nha mdy phdt dién dap Aswan, An D6.
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Tén Quéc gia N3m xay dwng Cong suat Cong suat/gior
Itaipu Brasil/Paraguay 1984/1991/2003 14,00 MW 93.4 TW/hours
Guri Venezuela 1986 10,20 MW 46 TW/hours
Grand Coulee Hoa Ky 1942/1980 6,809 MW 22.6 TW/hours
Sayano Nga 1983 6,809 MW 23.6 TW/hours
Shushenskaya
Robert-Bourassa Canada 1987 5,616 MW
Churchill Canada 1971 5,429 MW 35 TW/hours
Yaciretd Argentina/Paraguay 1998 4,050 MW 19.1 TW/hours
Son La Viét Nam 2012 2,400 MW 10.6 TW/hours
Iron Gates Romania/Serbia 1970 2,280 MW 11.3 TW/hours

Bdng: Cdc nha mdy trén duwoc xép hang theo céng sudt téi da.

4.4.2. Cacnwdc co congsuit thuy dién lén nhat:

Quéc gia Cong suat
Canada 341.312 GWh
Hoa Ky 319.484 GWh

Brasil 285.603 GWh
Trung Quéc 204.300 GWh
Nga 169.700 GWh

Na Uy 121.824 GWh
Nhat Ban 84.500 GWh
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An Do 82.237 GWh
Phap 77.500 GWh

Bdng: Céng sudt thidy dién & cdc quéc gia
4.5. TaiViét Nam:

Hé théng sdng ngdi Viét Nam cd méat do cao. Téngsd cac con sdngcd chiéudaildnhon 10 km 13
2400. Hau hé&tséng ngodi Viét Nam déu dé ra bién Déng. Hang ndm, mang lwdi séng sudi Viét Namvan

chuyénra bién lugng nwdc870 km?/ndm, twong rng véi luu lugng binh quan khoang 37.500 m®/s.

Tiémnang ly thuyé&tvé thuy dién Viét Nam xacdinh khodng 300 ty kWh (tinh cho nhitng con séng dai
hon 10 km). Tiém nang ky thuat xac dinh khodng 123 ty kWh, tvong dwong vdi cong suat 1ap mdy
khodng31.000 MW. Tiém nangkinh t&, k§ thuat hién dwogcxac dinh khodng 75 - 80 ty kWh, tuong
dwongvai cong suat 1ap mdy khoang 18.000 - 20.000 MW.

Hinh: Thiy dién Son La — nha mdy dién thdy I6m nhdt Béng Nam A.

Hién tai, tdng cdng suat cdc nha may thdy dién dang van hanh 13 4.198 MW, bao gdm: 11 nha may
thuy diénl&nla Hoa Binh 1.920 MW, laly 720 MW, Tri An 400 MW, Ham Thuén 300 MW, Da Mi 175
MW, Da Nhim 160 MW, Thac Mo 150 MW, Thac Ba 108 (120) MW, Can Bon 78 MW, Séng Hinh 70 MW,
Vinh Son 66 MW; 51 MW céc thdy diénnho (28 tinh ¢ thay dién nhé, tdng s 125 tram vdi téng cdng




November
17, 2012

TAI NGUYEN NANG LUONG

suat 13p mdy 99 MW, hién tai cé 57 tram dang hoat déng. Cac tinh cé nhiéu thiy dién nhé dang hoat
doéng la Gia Lai 12 tram v&iténg cdng suat 15,6 MW, Ha Giang 6 tram vdi tdng cong sudt 17 MW, Dak
L3k 3 tram v&i téng cong suat 12,8 MW, Cao Bang 7 tram vé&i téng cong suat 11,8 MW.

Nhu vay, n€u céc nha may thdy dién dua vao van hanh ding ti€n do thi d&€n ndm 2020 sé& khai thac

hétkhodng 90% tiém nangkinh té ky thuat thay dién.
5. Nanglwongséng bién:

Séngdai duwongsinhra do gid, gid gay ra b&i mat trdi (chuyén déng cta céc khdi khido chénhléch
nhiétddv.v..). Vivady, nanglugong séng dugc xem nhu dang gian tiép cha nang lwong Mat Troi. Gidng
nhu cac dang dong nudc chay khac, ndng lugng song co khad nang lam quay tuabin phatdién. NaUy,
Anh, Nhdtvamodt sé nudcdang nghién ciru san xuat dién tlr sdng dai duwong. Tram phatdiéntlr séng
dung mét ki thuat don gian. Thiét bi bang bétdng rong dwoc dit chim vao trong mot mang rinh ngoai
khoi dé “bat”séng. Mbi khi mot con séng méi di vao khoang (khoang 10 gidy/lan), nwécdanglén trong
khoang ddy khong khi di vao 16 thodt cé dat mot tuabin, |am quay tuabin chay mdy phat dién. Khi séng

ha, nd kéo khdngkhi tré lai khoangva su chuy&n déng cla khéng khi lai ti€p tuc lam quay tuabin.

Khong klu vae Khéng khira

“Tuabin

!il:i)' phat
dien

A

r_-lr.‘

Huong :

Hinh: Ndng lwong tir song dai duong.
Diéucan lvuy 13 sy cd ngoai khoi ¢ thé 1am hu hdng thiétbj. Nam 1995, tram phat dién bangséng
d4u tién cla Thé gidi ngoai bién Bdc Scotland da bi nhan chim trong mét con b3o sau khiné hoat dong

chwa day mét thang.
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Méc du ngudn nang lwvgngtir séng dai duwonglarat I&n nhung cho dén nay, hiéu suat ndnglwongthu

duoc con rat thap nénviécrng dung ndng lvong séng chwra mang tinh kinh té va thyc tién.
5.1. TaiViét Nam:

Cling nhu nang lvongthuy tridu, do dé nwdcta cd tiém ndng nang lwvong bién ratlén nén ciing rat
c6 tiém nang vé ndnglugng séng bién.

Séngbiéntao ra ngudn nang lvgng v tan. Cac két quatinh todn cho thay nanglugng séng doc dai
ven b cla nudcta rat phong phd. Dong nang lvgng trung binh yéu nhat dat 15kW/m; manh nhét
30kW/m. Cu thé vinh Ha Long, Quang Ninh, vinh Ganh R&i, Ba Ria - Viing Tau héi tu dd ba yéu t6: Mat dé
nang lugng GWh/km2; tiém ndng GWh; hiéu sudt GWh/km. Ba diéu kién dé xay dwng nha mdy thay
diénthdytriéu.

Tuy nhién, do kinh phicé han nén nang lwvong thiy triéu van dang |a d&i twong nghién clru va thi nghiém

trén qui md nhd.
6. Nianglwong dia nhiét: 7

Nanglugngdia nhiétlanang lwong dwgctach ra tir nhiéttronglong Trai Dat. Nanglugng nay cé
ngudn géc tir sy hinh thanh ban dau cda hanhtinh, tlr hoat déng phan hly phdng xa cha céc khoangvat,
va tr ndng lvong mit troi dwochap thu tai bé mat Trai Dat. Ching da dwoc sirdung dé nung va tam ké
tir thoi La M3 ¢d dai, nhwng ngay nay né dwgc dung dé phat dién. Cé khoang 10 GW cong suit dién dia
nhiét duocldp dit trén Thé gidi dé€n ndm 2007, cung cap 0.3% nhu cau dién toan cau. Thémvao do, 28
GW cong suatnhiétdijanhiéttruc tiép dwoc 13p dat phuc vu cho sudi, spa, cac qud trinh cong nghiép,

loc nuwdcbiénva néng nghiép & motsé khu vire.

Khai thac nang lvong dianhiétcd hiéu quavé kinh té, cé khanang thyc hiénvathan thiénvdi méi
truong, nhwng tredc day bi gidi hanvé mat dia ly d6i vdi cac khu vure gan cac ranh gidi kién tao mang.
Cactién b khoahoc ki thuat gan day da tirng budcmé réng pham viva quy mé cla cdc tai nguyén
tiém nangnay, dac biétla cac irng dung tryc ti€p nhw dung dé swditrong cac ho gia dinh. Cc giéngdia
nhiétcé khuynh hwdnggiai phdng khithai nha kinh bi gilt dwdi sdu trong long dat, nhung sy phat thai
nay thap hon nhiéu sovéi phatthaitir dot nhiénliéu héathach thong thuwdng. Cong nghé nay cé kha

nang gitp giamthiéu sy néng 1&n toan cdu néu né duoc trién khai réng rai.
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Hinh: Nha mdy dién dja nhiét Nesjavellir & Iceland.
6.1. San xuat dién:

24 qudc giasan xuat tdng cdng 56.786 GWh (204 PJ) diéntlr ndnglugng dia nhiéttrongndm
2005,chiém 0.3% luvgngdiéntiéuthu toan cau. Lwgng dién nay dang tdng hangnam khoang 3% cung vdi
sy gia tdng s6 lvgng cdc nha may cling nhw nang cao hé s6 nang suat. Do cdc nha may nang lvongdia
nhiétkhéngdwatrén cdc ngudn nang lvgng khénglién tuc, khéng giéng véitudcbin gié hodc tdm nang
lwong mat troi, nén hé s6 nang suat cla nd cd thé khdldn va ngudita da chirng minh 1a dat dén

90%. Nang suat trung binh toan cau dat 73% trong nam 2005. Nang suattoan cau dat 10 GW nam 2007.

Cac nha may dién dianhiétcho dén gan day duoc xay dungtrénria cla cdc mang kién tao, noi ma cé
ngudn dija nhiét nhiét dd cao ndm gan mat dat. Sy phattrién clia cac nha may diéntuan hoan képva sy
ti€n bo cla ky thuat khoan giéng cling nhu k§ thuat tach nhiét dd mé ra mot hy vong rang chiing sé |a

mot ngudn phat dién trong tuonglai.
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6.2. Str dung truc tiép:

C6 khodng 20 qudc giastr dung tryc ti€p dia nhiét dé swdi véi tdng nang lwongla 270 PJ (1P) = 10" J)
trong ndm 2004. Hon phan nlra trong s6 dé dwoc dung dé swdi trong phongva 1/3 thi dungcho cac ho
boi nwdcnéng. Lugng con lai dwoc dungtrong cdng nghiép vandng nghiép. San lugngtoan ciu dat 28
GW, nhung hé s6 ndngsuat cd xu hwdnggiam (khodng 20%) khi ma nhu ciu sudichd yéu st dungtrong
mua déng. S8 liéu néu trén bao gdm 88 PJ duing cho swdi trong phong dugc tach ra tir cdc may bom
nhiétdjanhiétvéditongsan lwvong 15 GW. Nang suat bom nhiét dianhiéttoan cau ting khoang 10% moi

v

nam.

Cac &rng dung tryc tiép cia nhiét dianhiét cho sudi trong phong hoi khac so vdisan xuat diénva cé
cac yéu cau vé nhiét dd thap hon. N6 cé thé tir ngudn nhiét thai duwgccung cap bdi co-generation tir
mot may phat dién dia nhiéthodctlr cac gi€ngnho hon hodc cac thiét bj bién nhiétlap dat dwdilong dat
& dd su néng. o] nhi*ng noi cé sudi nwdcndéng ty nhién, nwdccd thé dwoc dan truc ti€p téilo sudi.
N&u ngudn nhiét gdn mat dat néng nhung khd, thi cdc dng chuyén d6i nhiét néng cé thé dwoc sir dung
ma khéng can dung bom nhiét. Tham chi & cac khu vire bén dudi mat dat qualanh dé cung cdp mot cach
truc ti€p, nd van am hon khéng khi mua déng. Sy thay déi nhiét dé mat dat theo muala rat nho hodc

khéngbianh hudngbén duwdi dd sdu 10m.
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6.3. Tac dong moi trwong:

Cac dong nwdcndng dugc bomlén tlr dwdi sdu trong long dat cé thé chira moét vai khi di cing véind
nhu diéxit cacbon va hydro sunfua. Khi cdcchat 6 nhiém nay thoat ra ngoai moi trudng, n s& gép phan
vao sy am lén toan ciu, mua axit, va cdc mui doc hai déi vdi thucvat xung quanh dé. Mot s6 nha may

duwoc yéu cau phai cé hé théng kiém soat lvgng phat thai nham lam gidm lwong axit va cac chat bay hoi.

Hinh: Krafla Geothermal Station in northeast Iceland.

Bé&n canh cac khi hoa tan, nudcndéngtlr ngudn dianhiét cd thé chira cac nguyéntd nguy hiém
nhu thdy ngdn, arsen va antimon néu né dugc thai vao cdc con séngcé chirc nang cung cdp nudc udng.
Cac nha may dia nhiétvé matly thuyét cé thé bom cac chat nay cung vdi khi tré lai long dat & dang co
lap cacbon.

Viécxay dung cdc nha mdy phat dién cé thé dnh hwong nguoc lai d€n sy 6n dinh nén dat cda khu

vire xung quanh. Day |a méi quantadm I&n cung v&i hé thdng dia nhiét ndng cao, & day nuédc dwocbom

vao trong dd néngva khé khéng chra nwdctrudce do.
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6.4. Kinh té:

Nanglugng dia nhiétkhéng can nhiénliéuva clingkhéng phu thuéc vao gia ca nhiénliéu nhung chi
phi dau tv ban dau s& cao. Chi phi cho mét nha may dién dia nhiét phai k& d&n cac chi phi chinh nhw chi
phikhoan giéngva thin do cdc ngudn dudisau vichungchitra dwng nhiéu rii ro vé mat tai chinh rat cao.
Hién tai, chi phixay dwng cdc nha may dién dianhiétva cac giéng chi€émkhoang 2-5triéu € (Euro)/1IMW

cong suat thiétké, trong khi chi phi vadn hanh chiém khoang 0.04-0.10€/1kWh.

Nanglwongdia nhiétcling cd nhitng cap dd khac nhau: cdc nha may dja nhiét|én cé thé cung cap
nang luvgng cho toan bo céc thanh phé trong khi dé cadc nha mdy nhé hon chi ¢é thé cung cap cho cac

khuvue néng thén hodc mét s6 ho gia dinh.
6.5. Tainguyén:

Lwong nhiét clia Trai Dat vao khodng 10*! Jun. Lugng nhiét ndy troi [én mat dat mot cach ty nhién
b&i sy truyén nhiétvditécdd 45 TW, hay gép 3 Ian lvgng nhiét con ngudi tiéu thu tir tat cd cadc ngudn
nang lwongnguyénthdy. Tuy nhién, phanI&n dongnhiétnay bi khuéch tan do cac diéukién dialy (trung
binh 0.1 W/m?) nén khé thu hoi. Vo Trai Dat irng x&r mot cach hidu quanhw [amot 1dp cach ly day ma
cac 6ngdan dung dich (méacma, nwdc va cac dang khdc) cé thé xuyén qua dé giai phéng nhiét tronglong

dat.

Cungvdilugngnhiét cd ngudn goc tir dudi sdu trong long dat, con cd lugng nhiéttlr ndng lvgng mat
troi duoc tich tu trong |6p dat day 10 tir mat dat trong mua hé, va gidi phéng chiing trong mua déng.
N&nglwgngtheo mua duwgc dy trit theo cach nay thi rat nhé, nhungtdc d6 dong nhiétthirat 16n, dé
ti€p can hon, va tham chi phan bé trén toan cdu. Bom nhiét djanhiétcd thé tach dd lwvgng nhiéttly
ngudn nhiét ndngtrén toan cau dé cung cap cho viécsuwdivao mua dong.

San xuat dién dia nhiét doi hoi cdc ngudn cé nhiét dd cao ma chi cé thé khai thac tir dudisdu. Nhiét
phan duwoc mang 1én bé mat bdi dong nwdc tuan hoan, hodc tir cdc 6ng dan macma, sudi nudc
néng, dongtuan hoan nhiétdich, giéng dau, giéng nwdckhoan, hodckét hop cac cach trén. Dong tuan
hoan nay déi khi tdn tai mot cach tw nhién trong hau hét cac khuviyc cd triénvong, noi mavo Trai Dat
mdng: cdc 6ng dan macma mang nhiétlén gan bé mat, va xuat |6 mot cach tu nhién & cac s6i nudc
néng. Néu khong cd sudi nwdc néng, ngudi ta sé khoan mot giéng vao tang chira nwdc ndng dé 1ay
nhiét. & xa cac ranh gidi mang ki€n tao gradient dia nhiét vao khoang 25-30 °C/km sau trén toan Thé

gidi, vacac gi€ng phai khoan & dd sau hang km mai cé thé 1y dwocnhiétdd dd |&n dé phatdién.Sé
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lwong va chat lvgng cadc ngudn cé thé thu hdi nhiét cang tdng khi dé sau khoan giéngtangva dac biétd

nhitng khu vuc thudcria cta céc ranh gidi mangkién tao.
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Hinh: Hé théng dia nhiét tdng cudng.

Dai v&inhirng noi nén dat ndng nhwng khé hodc dp lwc nudcyéu, ngudi ta cé thé bom nudc vao dé
kich thich dong nhiétdich. Tai vi tri du dinh khai thac, ngudi ta s& khoan 2 16 khoan, va cac da nam dudi
sau gitra hai 16 khoan nay sé& bj lam nrt né bang phuong phap né via (vi du nhwdung min dé lam nit dd)
hodc bom nudc ap luc cao. Nuwdcduge bom xudng tir mot 16 khoan va hoi nuwée sé dwoc thu hoi tir 16
khoan con lai. Ngudi ta cling cé thé str dung cacbon dibxit 16ng thé thay thé cho vai trd clia nudec.
Phuong phap nay duoc goi la ndngluong dia nhiét dd ndng-kho & chau Au, hodc hé thdngdia nhiétting

cudng & Bdc My
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Tiém nang phatdiéntlr ndng lwvongdianhiétdytinh thay ddi rat I&n tir 35 dé€n 2000 GW, tuy thudc

vao murc dd dau tu tai chinh cho viécthdm do va phat trién k§ thuat nay.

DPiéndia nhiétdugcxemlabén virng vi su tach nhiét chila mdtphan nhd so véilugng nhiét cla Trai
Dat, nhungviécchiéttach nay cling phai dugc theo ddi dé tranh sy suy gidm nhiét khu viee. Mic du, cac
dia diém cé tiém nang dia nhiétcd thé cung cap nhiéttrongvai thap ky, nhung cac giéngriénglé cé thé

ngudi di hoac can nudc.

6.6. Khaithac dia nhiét trén Thé gi¢i:
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Hinh: Tri¥ Iwvong dién dia nhiét todn céu.
Puwong dé la triv lwong Idp ddt; dwong xanh Ia sén lwong thuc té.

Dién dja nhiét dwocsan xuattai 24 qudc giatrén Thé gidi bao gdbm Hoa Ky, Iceland, Y, Birc, Thé NhT
Ky, Phdp, Ha Lan, Litva, New Zealand, Mexico, El Salvador, Nicaragua, Costa Rica, Nga, Philippines,
Indonesia, Trung Quéc, Nhat Ban va Saint Kitts va Nevis. Trong nam 2005, cac hop déng dugcky két dé
nang cdng suat phat diénthém 0.5 GW & Hoa Ky, trong khi cling cé cdc nha mdy dang tronggiai doan
xay dung & 11 quéc gia khac. Mot s6 vi tri tiém nang dd va dang duoc khai thac hodc dugc danh gia

& Nam Uc & d6 sau vai km. N&utinh ca viécsr dungtruc ti€p, ndnglwvong dianhiét dugcsl dung trén

70 qudc gia.
CONG SUAT LAP DAT CAC NHA MAT PIEN DIA NHIET NAM 2007
Quécgia Cong suat (MW)
My 2.687
Philippine 1.969,7
Indonesia 992
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Mexico 953
Y 810,5
Nhé&t Ban 535,2
New Zealand 471,6
Iceland 421,2
El Salvador 204,2
CostaRica 162,5
Kenya 128,8
Nicaragua 87,4
Nga 79
Papua-New Guinea 56
Guatemala 53

Bdng: Céng suét dia nhiét & cdc quéc gia (2007)
6.7. TaiViét Nam:

Viét Nam dugc danh gidla cé tiém nangdia nhiét trung binh so véithé gidi. Bén canh d6, ngudn
nang lvong nay & nwdcta con cé vu diémlaphan bé déu trén khap 13nhthd ca nudc néncho phép sty
dungréng rai & hau hétcac diaphuwong nhu PhiTho, Quang Binh, Quang Tri...Thuc té cho thay, nha
may dién djanhiétcd thé hoat dong lién tucsudt ngdy dém khdng phu thudcvao y&u td khi hdu nhw
nang lugng mattrdi, gié hodc séng bién... Ngudn nang lwong dianhiéttronglong dat vé cling vo tan,
bao ddm cho nha méy dién dia nhiéthoat déng bén virng, |au dai. Dong th&i, xdy dung nha may dién dia
nhiét clingtdn rat it diéntich. Cdc nha mdy dién nhiét dién khong dét bat cr motloai nhiénliéunaonén

sach cho méi truagng hon moi nha may dién khac.

Tuy nhién, viécphattrién ngudn nang lwvong nay lai gip khé khdn 1dn 13 doi héi phai cé nhitng cong
nghé hién dai cung vd&i nguén vén dau tu 1&n, wdctinh cé thé 18ntdi 2,5 triéu Euro cho 1 MW cdng suat
theothiétké, ki thuat xir ly diachat cling rat phirc tap vi phai tim kiém dingvung dianhiétcé nhiétdé
cao thi viéckhaithac dianhiét méihiéu qua.

Tinh Quang Trj vira cip phép dau tuw cho du &n xay dung nha may dién dia nhiét dau tién tai Dakréng
V@i cdng sudt 25MW, md dau cho viéckhaithac ngudn nanglwgng méi trong tuwonglai gan.

7. Nanglwongsinh hoc: 7

Nhiénliéusinh hoc(Tiéng Anh: Biofuels, tiéng Phap: biocarburant) 1aloai nhién liéu dugchinh thanh

tlr cdc ho'p chat c6 ngudn gbc dong thue vat (sinh hoc) nhu nhién liéu ché xuat tir chat béo clia dong

thye vat (m& dong vat, dau dira, ...), ngli cdc (Itamy, ngd, dau twong, ...), chat thai trong néng nghiép

(romra, phan, ...), sdn pham thai trong cong nghiép ( mun cua, san pham gd thai...),...
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Hinh: So sdnh cdc nguén nédng lwong phuc héi va khéng phuc héi.
7.1. Phan loai chinh:
Nhiénliéusinh hoccd thé dwoc phan loai thanh cdc nhém chinh nhw sau:

e Diesel sinh hoc (Biodiesel):1a métloai nhiénliéuldngcd tinh ndng twongty va cé thé sir dung thay
thé& cho loai dau diesel truyén thong. Biodiesel dwgcdiéu ché bang cach dan xuat tir mot sd loai dau m&
sinh hoc (dau thyc vat, m& dong vat), thudng dugc thyc hién théng qua qua trinh transesterhdabang

cach cho phan rng v&i cac loai rvgu phé bién nhatla methanol.

o= Cly;‘/"’%"
.n.'q / lxng'éﬂon \
230 o
|

(NENEWABLE RESOUNCE) GLYCERIN

Hinh: Mé hinh Biodiesel.
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e Xdngsinh hoc (Biogasoline):1a motloai nhiénliéuldng, trong d6 cé sir dung ethanol nhu la mot loai
phugia nhiénliéu phatrdnvao xang thay phu gia chi. Ethanol dwoc ché bién thdng qua quétrinh 1én
men cac san pham hitu co nhuwtinh bot, xen-lu-16, lignocellulose. Ethanol dugcphaché vaity 18 thich
hop vdixdngtao thanh xang sinh hoc ¢ thé thay thé hoan toan cho loai xdng sty dung phu gia chi truyén
théng.

e Khisinh hoc (Biogas):1a motloai khi hitu co gdm Methane va cac dong dang khac. Biogas duoc tao ra
sau qud trinh U 1&én men cac sinh khéi hitu co phé thai ndng nghiép, chiyéula cellulose, taothanh san

phdm & dang khi. Biogas c6 thé dung lam nhién liéu khithay cho sdn phdm khi gas tir san pham dau mé.

Eiumd dnmnn boonm b moe of wnt

Hinh: C4u tgo hdm Biogas.
7.2. Uu diém:

Trudc kia, nhiénliéusinh hochoan toan khdng duoc chi trong. Hau nhw day chila mét loai nhién
liéuthay thé phuy, tdn dung & quy md nhd. Tuy nhién, sau khi xuat hién tinh trang khing hoang nhién
lidu & quy md toan cau cling nhuy thirc bao vé moi trudnglén cao, nhiénliéusinh hocbat dau duoc
chl y phat trién & quy mé I&n hon do cé nhiéu wu diém néi bat so véi cac loai nhiénliéu truyénthéng

(daukhi, than d3,...):

Than thién véi moi trwdng: ching cd nguén gbce tir thuwe vat, ma thue vat trong qua trinh sinh trudng
(quang hop) lai str dung didxit cdcbon (1akhigdy hiéu &rngnha kinh - mét hiéu (rngvat ly khién Trai Dat

nénglén) nén duwgcxem nhw khdng gép phan lamtrai dat nénglén.
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Ngudn nhién liéutdi sinh: cAcnhiénliéu nay |ay tir hoat dong san xuat ndng nghiép va cé thé tai sinh.

Chunggitp giam sy |é thudc vao ngudn tai nguyén nhién liéu khéngtai sinh truyén thong.
7.3. Nhirng han ché:

Viécsan xuat con sinh hoctlr cdc ngudntinh bdt hodc cac cay thuec phadm duoc cho l1a khéngbén
virtng do anh huwdngtdian ninh lvongthye. Khd ndng san xuat véi quy md 1&n cling con kém do ngudn
cung cdp khéng én dinh vi phu thudcvao thoiti€tva ndng nghiép. Bén canh do, gia thanh san xuat nhién
lidu sinh hocvan cao hon nhiéu so véinhiénliéu truyén théng tir dé viéc ing dungva st dung nhiénliéu
sinh hoc vao doi séng chuwa thé phé bi€nréng.

7.4. Kha ning phat trién:

Tai thoi diém hiéntai (2010), cong nghé san xuat cdn sinh hoc ti cdc nguén lignocellulose chua dat
dugc hiéusuatcao va gid thanh con cao. Theo wéctinh trong sau khodng 7-10 ndm, cdng nghé nay sé
dugchoanthiénva dap irng dwoc nhu cdu sdn xut va thwong mai. Bén canh d6, khi ngudnnhiénliéu
truyénthéngcan kiét, nhiénliéusinh hocco khd nang la &rng clr vién thay thé.

7.5. Tai Viét Nam:

Khi sinh hoc dugc d4p dung & nhiéu mién qué, bang cach G phan dé 18y khi dot.

Hinh: HGm Biogas.
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T&r ndm 2011, Viét Nam cé chinh sach s&r dungxdngsinh hoc E5 (ham lwgng Ethanol 5%) lam nguyén
lidu thay thé& cho xdng A92 truyén théng. Tuy nhién, nhiéu ngwdi con quan ngai vi tinh hat nuécva dé

bi oxy hda cla Ethanol c6 thé lam hu hai budng dét nhiénliéu cladéngco.

Tuy nhién, trong nhirng ndm t&i, con tdn tai rat nhiéu thach thirc cho phattriénnhiénliéusinh hoc

tai Viétnambao gém:

e Chiphisan xudtvan con cao va nganh van con can hoé tro tir Chinh phti dé cé thé canh tranh véi
nhién liéu hodthach dang dugc Chinh phd tro gia.

e Co s&hatang cho san xuatva phan phéi chwa dwoc xay dwng day du.

e Tiépcan vdi thj trwdng xudt khau doi hdi cdc nwdcnhap khau tudn tha nghiém ngat cac tiéu chuan
chat lwvgng khac nhau va cac yéu cau khac vé moi truong trong khi Viét Nam chua cé nang luc tuan tha.

e Gianhiénlidusinhhoctai Viét namvan con cao hon cac nudcldnggiéng.
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C.KET LUAN: ze

Trong thoi ky tang trudng kinh té€ ngay cang phéttrién, thi nhu cdu nang lugngcling ngay cang tang
nhanh, trong khi khd ndng cung cap va luu trit ¢é han. Chinh vi thé, nguy co thiéu hut nang lvgngva 6

nhiém méi trvdng ngay cang dang lo ngai va hién hiru.

Tiétkiémvasl dung hiéu quanangluongla mot trong nhitng chi dé dugc nhiéu nwdcquan tam.
Chinh vivay, viécnghién clru tdc dongcla tiétkiém nang lwongtditangtrudngkinh té va méi trwong
duoc thye hién & kha nhidu nudc, déc biétla cdc nwdcphat trién nhu khu viee chau Au. Qua dé, hau hét
déuthéng nhatrang, dé dap ¢rng nhu cau clia nén kinh t& ma khéng phai tiéu thu ndnglwgng nhiéu hon,

can ¢ téngthé cac phuong phap va cong cu.

T4t ca van dé ndm & cho biét strdung va phdi hop cac cong cu va phuong phap d6 mot cach linh
hoat. Khongthé dirnglai & hoat ddng ho tro ky thuat, ho tro tai chinh, dé ra qui dinh hay dé quiluat thj

truong ty tac ddng, ma can phai déngthoi sir dung tat ca cc bién phap néutrén.

NGiriéngvé Viét Nam, tir thuc t& sir dung nang lvgng hién nay & nudc ta, mot loat cac van dé ndilén

lién quandénviécslr dungtiétkiémvahiéu quadnang lvong:

e Khuyé&nkhich st dungnang lvonghiéu quavdi cac nd luc bwdcdau da dem lai két qua. Tuy nhién,
Viét Nam van can phaind lwcnhiéutronglinh vire si dung hiéu quava tiét kiem nang luong.

e Cudngdd nang lugng & Viét Nam hién rat cao va chuwa thye sy dwoc phan dnhthéng quacac sé liéu
théngké.

e M6t sé cac nganh cong nghiép da cé nhiéuti€n bd, song trong cdc nganh khac nhu cong nghiép ché
bién thucpham hay dét may, thi€tbi chl y&u van con lac hau va tiéu hao nhiéu ndnglvong.

e Co chétai chinh va von dau tu vao cac thi nghiém, cong trinh nguyén clru khdng dd strc hap dan.

e (Can tang cudngnghién ciru, khai thac va sir dungndng lwvongtéitao & Viét Namtrén co s&@ phat huy
tiém nang|dn, da dang vé cac ngudn nang lwongtéi tao: thuy dién nhd, sinh khéi/nang lvongsinh hoc,
nang luong gid, mattroi, dia nhiétvaké cd nang lwvong sdngbién, thay triéu...

e Chungta khdngthé ti€p tuckhai thac motcach 6 at cac ngudn tai nguyén nhién nhu trudckia, nhat

13 khi nudcta lailanudc dac biét chiu tdc dong cla nguy co moi trwdng lién quan tdi thay d6i khi hau.
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Do d6, chitrén co s& huy déng toan bd cac tdc nhan trong moi linh vire cung tiétkiémvaslr dung
nang lugng hiéu qud, dudi hinh thirc nay hodc hinh thirc khac, mdi cé thé hwdng dugc sy phat trién bén

virng cho ca cdng déng.

Chinh vivay, céc chinh sach hiéu qua nang lwvgng thanh cong nhat chinh 1a cac chinh séch két hop

phat minh d6i md&i ki thuat, co cau lai té chirc va thay d6i hanhvi.
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D.TAI LIEU THAM KHAQ; m

Tir dién Bach khoa toan thumé vi.wikipedia.org cdcchuyén trang cé ndi dungvé Nanglugng:

e http://vi.wikipedia.org/wiki/N%C4%83ng_1%C6%B0%E1%BB%A3ng_M%E1%BA%B7t_Tr%E1%BB%9Di
e http.//vi.wikipedia.org/wiki/Nhi%C3%AAn_li%E1%BB%87u_sinh_h%E1%BB%8Dc

e http://vi.wikipedia.org/wiki/N%C4%83ng_1%C6%B0%E1%BB%A3ng_%C4%91%E1%BB%8Ba_nhi%E1
%BB%87t

e http://vi.wikipedia.org/wiki/Th%E1%BB%A7y_%CA4%91i%E1%BB%87n

e http.//vi.wikipedia.org/wiki/N%C4%83ng_1%C6%B0%E1%BB%A3ng_th%E1%BB%A7y tri%E1%BB%81

e http://viwikipedia.org/wiki/N%C4%83ng_I%C6%B0%E1%BB%A3ng_gi%C3%B3
Hiéu &rng nhakinh:

e http.//vi.wikipedia.org/wiki/Hi%E1%BB%87u_%E1%BB%A9ng nh%C3%A0_k%C3%ADnh
Chuyén dé nang lvgng—VnGG Energy Working Group

e https://sites.google.com/site/vnggenergy/mucluc
Khai niém Tai nguyén nang lwong:

e http://vea.gov.vn/vn/truyenthong/hoidapmt/Pages/T%C3%A0inguy%C3%AAnn%C4%83ngl%C6%B0%
E1%BB%A3ngl%C3%A0g%C3%AC.aspx

Than da & ViétNam

e http://www.cesti.gov.vn/images/cesti/files/STINFO/SO6-2009/Thegioidulieu_b2.pdf
D{t liéu vé dau khitrén BiénDdng

e http://biendong.net/component/content/article/751-vung-bin-vit-nam-giau-tim-nng-khoang-sn.html|
Dién hat nhan Viét Nam: Quyét tdm va trach nhiém

e http://truyenthongkhoahoc.vn/vn/Dien-hat-nhan-Viet-Nam-Quyet-tam-va-trach-nhiem-c1048/Dien-

hat-nhan-Viet-Nam-Quyet-tam-va-trach-nhiem-n3594
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Ung dung ning lwgng mat trdi tai Vit Nam

e http.//www.dienmattroi.com/ung-dung-doi-song/144-ung-dung-nang-luong-mat-troi-tai-viet-

nam.html
Nanglwonggid cia Viét Nam, tiém nangvatriénvong

e http://tusach.thuvienkhoahoc.com/wiki/N%C4%83ng_1%C6%B0%E1%BB%A3ng_gi%C3%B3_c%E1%B
B%A7a_Vi%E1%BB%87t Nam, ti%E1%BB%81m_n%C4%83ng v%C3%A0_tri%E1%BB%83n v%E1%BB%S
Dng

NanglugngbiénViét Nam nhiéu hay it

e http://tamnhin.net/Cuoc-song-xanh/18698/Nang-luong-bien-cua-Viet-Nam-nhieu-hay-it. htm/
Tiémnadng thay dién

e http://www.hunghaigroup.com/hung-hai/vi/tin-nganh-nghe/281-tiem-nang-thuy-dien.htm|
Dia nhiét

e http://www.monre.gov.vn/v35/default.aspx?tabid=428&CatelD=39&ID=121180& Code=4GDC121180
Nangluongtdi tao tai Viét Nam

e http://www.windenergy.org.vn/index.php?page=nang-luong-tai-tao-tai-viet-nam

Phat trién bén virng

e http://nangluongvietnam.vn/news/vn/tiet-kiem-nang-luong/dien-dan/su-dung-nang-luong-tiet-
kiem-hieu-qua-huong-den-phat-trien-ben-vung.html

..Va motsé hinh anh, tv liédu khac.




