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Nha may dién nguyén tu (hay ngay nay con hay
g01 la nha may dién hat nhan) 1a mo6t phat minh vi
dai cua loai nguoi. N6 da gidp cho con nguoi giai
quyét duoc mot loat nhitng van dé cé tinh chat thoi
dai, d6 1a van dé mau thuan gitta nhu cau st dung
nang luong ngay cang tang va su han ché€ cua cac
nguon nang luong so cap, d6 1a van dé 6 nhiém moi
truong do tac dong cua viéc dot nhién liéu khoang
gay ra. P06 1a van dé thi€u cac nguodn nguyén liéu
cho cong nghiép do viéc dung chung lam nhién li€u
cho cac nha may nhiét dién.v.v...
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Hién nay, trén thé gi6i dang c6 439 10 phan tng
hat nhan dang hoat dong, cung cidp hon 17% tong
dién nang trén toan thé giéi. C6 31 10 phan ting dang
duoc xay dung. Con s6 nay ngay cang tang khi cac
dang nang luong truyén thong (thuy nang, than, dau,
khi) ngay mot can kiét, trong khi d6 cac yéu cau vé
an ninh nang luong va bao vé moi trudng ngay cang
cao, trinh do cong nghé cua dién nguyén tu cling
ngay cang dugc nang cao, an toan hon, tin cay hon...
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O nudc ta, do tiém nang nang luong tuy da dang
nhung khong doéi dao 1am trong khi d6 dé ddp tng
duoc nhip do phat trién kinh t€ & muc tuong doi cao
nham dua nudc ta trd thanh nudc cong nghiép hoa,
hién dai hod, cdc yéu cau vé phat trién va da dang
hod nguon nang luong nham dam bao cung cap nang
luong an toan va bén viing c6 tinh dén viéc bao ton
phét trién tai nguyén va bao vé moi trudong 1a cuc ky
quan trong. Chi ¢4 phét trién ning luong nguyén ti
vOi trinh do ngay cang hoan thién méi dam bao duoc
cac yéu cau do.
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Chuong 1

Nang Luong Nguyén Tu trong
can bang nang luong thé gioi
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1.1. Nang luong

Ning luong 1a nang luc 1am vat thé bién
doi. Nang luong c¢6 thé bi€u hién dudi nhiéu
dang khac nhau. Nang luong da duoc loai
nguoi bi€t dén va su dung tur lau. Nguoi ta da
dung stc cua suc vat, dung stic nudc, suc gid
dé thay thé siic nguoi. Vao thé ky thi XVI cac
guong nudc da tro thanh ngudn nang luong
quan trong nhat doi véi con nguoi.
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O cédc nudc phat trién tién tién, tiéu thu
nang luong binh quan trén dau ngudi cao
hon 15 14n so véi xa hoi co dai va cao hon
10 1an so véi thoi diém trude cude cich
mang cong nghiép. Nhu cau su dung nang
luong tang 1én mot cach nhanh chong gay
ra van dé 6 nhiém moi truong Trai Pat va
su can kiét cua tai nguyén nang luong.
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:  x a2 e /nam
Nang lwgng dé nau nwéng, dieu hoa nhiét dé, dich vu,

quéng cdo, chiéu sang . . .
Nang lwong cho san xuét

Nang lwgng cho giao théng

Cong nhan

1875 AD
Nong dan

Nong dan  phat trién

, nguyén thuy 1400 AD
San bt guyen thuly

Nguyénthuy 444 000 BC

1.000.000 BC

Hién nay 28% dan sb trén thé gi¢i st dung 77% nang lwong toan cau

R ’W
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1.2. tinh hinh tiéu thu nang luong
trén thé gioi

1. Tiéu thu nang luong toan cau

Theo "Trién vong nang luvong
quoc té 2002" (IE02002), tiéu thu
nang lwong cua thé gidi dw bao sé
tdng 60% trong th&i gian 21 nam, ké
tir 1999 dén 2020 (thoi ky du bao).
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Pac biét, nhu cau nang lwong cua cac
nwdc dang phat trién & chau A va ‘Trung
Nam My, dw bdo co thé sé tdng gap hon
bon 1an trong thei gian tr 1999 t&i 2020,
chiém khodng mot nira tong du bao gia
tdng tiéu thu nang lwong cla thé gidi.
Vao khoang 83% tong gia tang nang
lwong cua riéng thé gidi dang phat trién.
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2. Tiéu thu dau

Dau mo chiém 40% tong tiéu thu niang
luong cua thé€ gidi trong thoi ky twr 1999 t6i
2020. Dén nam 2020, du bao cac nudc dang
phat trién sé€ tiéu thu t6i 90% luong dAu tiéu thu
boi cac nuéc cong nghiép hoa. Trir luong dau
mo trén toan thé€ gidi vao khoang 3 Gtoe (Giga
ton oil equivalence). Nguoi ta cho rang con cé
thé khai thdc d4u trong khoang 40 nam nita.
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Néu khai thac dén mot nua trit lwong cua
moi mo thi du trit luong con d6 cling dan dén
suy giam nang sudt va cé thé 1am sut gidm san
luong. Diéu d6 c6 nghia 1a ching ta lo lang ca
vé viéc tang gid lan viéc khong dam bao duoc
san luong can thiét.

2/3 trit lvong dau lai tap trung chu yéu o
khu vuc Trung Pong 12 khu vuc von khong on
dinh vé chinh tri.
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3. Tiéu thu khi tu nhién

Khi tu nhién (KTN) duoc du bao la ngudn
nang luong co6 toc do tang truong nhanh nhat,
tang gan gap doi trong thoi ky du bao, va dat
tGi 460 ty m? vao nam 2020. Viéc gia tang su
dung KTN c6 toc do cao nhat, véi toc do tang
trung binh hang nam trong suodt thoi ky du bao
1a 5,3%, nham dap ung nhu cau phuc vu phat
dién va phat trién cong nghiép.
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S6 nam c6 thé khai thac cua khi
tu nhién du doan 1a khoang 60 nam.
Khi tu nhién c6 tinh thuan khiét, cho
phép dot chidy hoan toan, c6 tinh linh
hoat trong st dung, phan boé déu hon
va thoi gian khai thac cting 1au hon.

Hon 70% trit luong nam 6 vung
Lién X0 ct va khu vuc Trung Dong.
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4. Ti€u thu than
Khoang 65% tiéu thu than cua thé

giGi 1a dé phat dién. Toc do tang
trung binh 1,7%/nam. Than van con
chiém uu thé€ trén nhiéu thi truong
nang luong, nhu 6 Trung Quoc, An

Do, ty 1é dung than van chiém t6i
83% tong dw bdo tang tiéu thu than

toan cau.
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Trit luong than thé gidi khoang trén
moOt ngan ty tan va véi san luong hién
nay la trén 5 ty tdn/ nam thi con nguoi
con ¢ thé khai thiac than khoang 230
nam nita. Tuy nhién hiém hoa gay ra do
bui va cac chat khi doc hai ma qua trinh
dot chay than da thai ra v61 mot so
luong 16n sé han ché su phdt trién cta
nganh than trong tuong lai.
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S. Nang luong tai tao
a) Thuy dién
Du bio su dung nang luong tai tao sé
tang 53% trong thoi ky du bao (1999-
2020). Tuy nhién nang luong tai tao
s€ tang manh chu yéu nho vao cac
cong trinh thuy dién quy mo 16n.
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Nguyén 1y nha may thuy dién tich nang

Upper
Reservoir

Control Room/Visitars Center

.

Discharge



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

b) Ncmg lu’dng mat troi

Mat trol co dwong
Kinh 1,4 trieu km va
cach xa trai dat 150
triéu km. Nguon goc
cua nang lvong mat
| gl tr&i Ia do nhirng phan

i U (rng nhiét hach xay

ra lién tiép ben trong 16ng mat tr&i & nhiét do rat
cao (15 - 20 triéu do O).
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- Nang luwong gian tiép:Gom gio,
sdng bién, thay triéu va chuyén
doi ndng Iwong sinh hoc
+ Nang lvong gio: Nguwol Al
Cap da biét str dung coi xay gid
trong nong nghiép tr 3.000 nam
trwdc CoOng nguyeén.
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Nha may dién st dung nang lwong gié
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+ N&ng luong séng bién: Muc tiéu 1a
chuyén doi mét phan nang lwong clia séng
bién thanh co’ nang, dién nang.

+ N&ng lwong thay triéu: Cong suat thay
triéu trén hanh tinh khoang 8.108 GW.

+ Nangqg lirong sinh hoc: bay la dang nang
lwong gian tiép dwoc khai thac tir sw
chuyén dbdi khi sinh hoc ttr cac chat thai

dong vat va thwc vat.
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c) Nang luong dia nhiét

Nang luong dia nhiét 1a nhiét duoc lay
trong long dat. Nhiét do ¢ tam Trai bat c6
thé dat tr 3.500°C dén 4.500°C.

Thuong nang luong duoc giit ¢ dang
bon nhiét hoi kho, bon nhiét nudc ndng
hodc hé dd néng kho. Ngudi ta ¢6 thé su
dung ca ba loai bon nhiét trén dé xay dung

cac nha may dién dia nhiét.
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6. Tieu thu dién
Dw bao tieu thu dién nang sé
tdng khoang 67 % trong sudt tho
ky dw bao, tang tir 13 ngan ty
kWh nam 1999 Ién 22 ngan ty
kWh n&dm 2020. Toc dd tang
trwd'ng tiéu thu dién cua cac
nwdc dang phat trién chau A sé
cao nhat, dat khoang 4,5%/nam.
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7. Phat thai CO,

80% cac phat thai CO, do con
nguwdi gay ra la két qua cla viéc
dot cac nhién liéu hoa thach.

Dw bao, phat thai CO, sé tang
tr 6,1 ty tan cacbon nadm 1999 I1én
7,9 ty tan ndm 2010, va 9,9 ty tan
nam 2020.
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Khi CO, phat thai gay ra su &m
1én cua Trai Dat do hiéu tng nha
kinh cac vung dat kho can sé dan
dan bi sa mac hod, cac khoi bang ¢
Nam va Bac cuc s€ tan ra va nhan
chim luc dia.Nguoi ta du doan rang
sau 100 nam, nhiét do trung binh
cua Trai Dat s€ tang 1én 2 do.
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"Hiép udc khung vé bién doi
khi hau" ¢6 hiéu luc vao nam 1994.
Hoi nghi cac nude ky két to chiic
lan thit 3 (COP3) tai Kyoto nam
1997 da thong qua ban "Nghi dinh
thu Kyoto" vé muc tiéu giam thiéu
cac loa1 khi gay hiéu ung nha kinh
cua cdc nudc phat trien.
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Két luan

1. Phwong thirc tao ra dlen sach
tr cdc nguon NL m&i can dwoc
ung hé. Nhwng t&i 20 nam nira,
nhi*rng nguon nang lwvong maoi
nay clng chi cung cap dwoc
dwdi 3% dién nang cla thé gidi.
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2. Nang lugng nguyén tu la mon
qua quy gia ma thién nhién tang
cho con ngudi. Pac trung quy
nhat clia n6 la nguén nang luong
sach, khong phat thai CO,, SO,,
NO, gay 6 nhiém moi trudng. Cac
nudc cung cap urani la Canada,
Australia déu la nhiing nuéc c6
tinh hinh chinh tri 6n dinh.
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Khi tu nhién

1020 ty thung 1031 ty tan 4,36 triéu tan
(1 thang xap xi 159 Iit)

Trit luong cac nguon nang luong trén toan thé gidi
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1.3. LICH SUNGANH NLNT

1 1895- Ron-ghen phat hién ra tia X. Cuoi tk XIX,
nguoi ta van coi NT 1a phan nho bé nhat khong
thé phan chia cta vat chat. Tix nam 1895 sau phat
minh ra tia X cua Ron-ghen, nganh VLNT da
duoc hinh thanh va PT. Nhitng phat minh cua
Becquerel, Thompson, Mary Curie, Einstein,
Niels Bohr, Rutherford, Walter Bothe, H. Becker,
Frederic, Jolid Curie, Enrico Fermi v.v... da dat
nén mong cho nganh cong nghiép nang luong
nguyén tu sau nay.
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11904 nha VL nguo1 Anh J. J.
Thomson dua ra mau NT dau
t1ién. Theo do thi NT 1a mot
qua cau tich dién duong c6
kich thudc c¢d 10-%cm véi cac
electron bay lo Iung trong do.
Cho t61 nam 1909 thi gap mau
thuan véi két qua thuc nghiém |
NC tan xa cua cac hat o trén
cac 14 kim loai mong.
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1 1911, nha bac hoc ngudoi Anh A. Rutherford
dua ra mot mau nguyén tir méi, theo dé6 NT
gom mot hat nhan mang dién tich duong +Ze 6
tam, nhan nay c6 ban kinh rat nho (c& 10-?cm)
va Z dién tir chuyén dong theo cdc qui dao nao
dé quanh hat nhan ¢ cac khoang cach tuong
doi Ion (cd 10-°cm). Vi khoi luong dién tir 1a
rat nho so v6i khoi luong nguyén tur cho nén
toan bo khoi luong nguyén tu thuc t€ 1a tap
trung ¢ hat nhan. Mau hanh tinh nguyén tir cua
Rutherford giai thich duoc cac thi nghiém trén


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

1 1913 nha VL Dan Mach Niels Bohr dua ra ly
thuyét lu’()’ng tir vé cac qua trinh Xay ra trong
NT. Bohr van | g

gilt lai hat nhan | F o~ .
cua Rutherford b R

va cho cac dién - . " I Iy

tr quay quanh ' \‘.o.. - /

hat nhan theo . " '.

cac qui dao f
tron vo1 cac : \

diéu kién sau:
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1. Dién tr trong nguyeén tir chi co thé &
trong mot s6 qui dao dimg xdc dinh va on dinh,
va ¢ d6 dién tu khong biic xa.

2. Dién tur chi biic xa hay hap thu khi
chuyén tir qui dao dimg nay sang qui dao dimg
khac.

3. Trong tat ca cac qui dao kha di cua dién
tir quanh hat nhan, chi ton tai nhitng qui dao nao
ma momen dong luong cua dién tr bang mot sO
nguyén lan +n.
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1 Cung véi co hoc luong tu, thuyét tuong
doi do nha bac hoc vi dai nguoi Duc Albert
Einstein (1879 - 1955) dua ra tor nam 1905
dén nam 1916 12 co s& dé xay dung vat 1y
hat nhan hién dai va 1y thuyét cac hat co
ban. V61 cong thiuc : g

E = mc?
Albert Einstein xung
dang duoc ménh danh la
"Cha de cua nganh ndng
luong nguyén tu’".
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1 DPAu cdc nam 30 cua thé ky XX pho ké ra doi
da tao diéu kién cho vat 1y c6 nhiing phat minh
co tinh quyét dinh trong cong nghé hat nhan.
Nguoi1 ta phat hién ra cac hién tuong phan ra hat
nhan, phat hién tinh phong xa tu nhién cua nhiéu
nguyén to, ngudi ta tim ra 2 loai phan ting hat
nhan hét stic quan trong la phan tng phan hach
hat nhan va phan tng tong hop nhiét hach, chi ra
duoc huéng giai quyét can ban bai toan nang
lwong cho loal nguoi.
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2 Ngay 27-6-1954, khanh thanh nha may
dién nguyén tu dau tién trén thé gidi, cong
suat SMW ¢ Obninsk (Lién x06 cti) mo dau
thoi ki st dung nang luong nguyén tu cho
muc dich hoa binh.
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1.4. TINH HINH NLNT CUA MOT SO NUGC TREN THE GIOI

1. Nuoc My

- M§¥ hién c6 104 10 phan tng hat nhan

- Tong cong suat thiét bi 1a 100.322 MW chi€m vi tri
thit nhat trén thé gidi.

- Co cdu nguon dién nam 2000 la: than chiém 52%,
nguyén tir chiém 20%, khila 16% va thuy dién 7%.

2. Nudc Phap

Phap hién c6 59 10 phan tng PWR phat dién véi
tong cong suat thiét bi 12 63.260 MW chi€m vi tri thi
hai trén thé gi6i sau My.

Dién nguyén tir chi€ém 78% trong tong dién nang cua
ca nuéc va day la ty 1é cao nhat trén thé gidi.
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3. Nhat Ban

Hién nay Nhat Ban c6 56 10 phan ting phat dién
dang van hanh, cong suat thi€t bi 1a 47.833 MW, tro
thanh nuéc st dung dién nguyén tu thit ba trén thé gidi
sau My va Phap. Trong s6 56 10 phan tng, 32 10 theo
cong nghé BWR va 24 10 theo cong nghé PWR.

4. Nuoc Nga

Hién nay, Cong hoa Lién bang Nga c6 31 t6 mdy
dién nguyén tr dang van hanh vdi tong cong sudt thiét
bi la 21.743 MW dutng vi tri thit tu trén thé gi6i. Nga
dang xay dung 7 t0 mdy vdi tong cong suit 4585 MW.
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S. Nuoc Duc

Tong cong suat thiét bi khoang 21.558 MW cua
17 16 phan tng phat dién dang van hanh, co ciu nguon
dién cua Duc 1a: 33% dién nguyén tu, 24% dién than,
2'7% dién than nau, 7% dién khi va 2% dién nang
luong g10.

6. Han Quoc

Lo phan tng dau tién ciia han Quoc bat dau van
hanh vao nam1977. Tai thoi diém 2005 Han Quoc phai
nhap khau 97% NL theo nhu cdu. Han Quoc ¢6 20 10
phan tng véi cong suat dat 1a 19.374 MW chi€ém 45%
nhu cau phu tai. Hién nay, 6 Han Quoc NL hat nhan
duoc xem la uu tién chién luoc cua quoc gia.
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7. Nuoc Anh

Hién nay, Anh c6 19 10 phan tng nguyén tu véi
tong cong suat 10.742 MW. Ty 1¢é phat dién bang
nang luong nguyén tu la 20%.

Anh 13 nu6c bat ddu viéc phat trién cdc nha
may dién nguyén tu thuong mai sém nhat trén thé
gi6i bang loai 10 khi.

8. Trung Quoc

Hién tai Trung Quodc c6 11 10 phan tng phat
dién vdi tong cong suit 8.572 MW.

Hién dang phat trién ca loai PWR noi dia bang
cong nghé trong nudc.
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1.5. Nang luong nhiét hach
1.5.1. Nguyén ly tao ra nang luong nhiét hach

Nang luong nhiét hach dugc tao ra tu nhiing
phan tng hat nhan duoc thuc hién giita nhiing
nguyén to nhe dung lam nguyén liéu nhu cac dong
vi cua hydro, heli, liti, bo, v.v... Néu két hop cac
dong vi cua hydro dé tao thanh hat nhan heli thi cac
phan ting d6 s€ toa nang luong.
Thi du:

H?>+ H?—> ,He*+n + 17,5 MeV

H?>+ H'— ,He*+ v+ 19,2 MeV

,Li® + H? ->2,He* + 22,2 MeV

;Li’ + H>* ->2,He* + n + 15,1 MeV
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Cac phan tng trén la phan tng nhiét hach.
Nang luong nhiét hach 16n hon nang luong phan
hach nhiéu. Thi du: 1 kg hon hop déong vi hydro nang
toa ra nang luong 9,20.10” kWh gap 4 1an nang
luong do 1 kg U235 toa ra (2,3.10” kWh).

Hién nay, viéc sir dung hai dong vi phong xa
cua hydro 1a doteri (D) va triti (T) dé tao ra phan
ting nhiét hach doi héi nhitng di€u kién ma con
ngudi c6 kha nang thuc hién dugc. Nhién liéu duoc
nung néng ¢ nhiét do rat cao (20 triéu do C) s€ boc
ho1 tao nén mot trang thai 1on hoa cuc manh
(plasma) dé xay ra phan dng nhiét hach.
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1.5.2. Phén @ng nhiét hach khong diéu khién

Muon cho phan ting nhiét hach xay ra, can c6 nhiét
do cao hang chuc trieu do. C6 thé diung bom nguyén
tir d€ tao ra nhiet d0 do, nhung
phan rng nhi¢t hach xay ra s€ chi
ton tai trong thoi gian rat ngan
(c& 6-10s) roi tat han nén goi la
phan ng nhiét hach khong diéu
khién. D6 1a nguyén 1y clia bom
khinh khi (bom H). M6i qua bom NT tuong duong
20 ngan tan thuoc no6 TNT thi 1 qua bom KK tuong
duong v6i 1020 triéu tdn thudc no TNT.

urani o\
chat no

doteri+triti
liti+doteri+hydro
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Viéc khai thac va st dung nguon nang luong nay
rat kho khan vi mot van dé duoc dat ra 1a lam sao
khong ch€ duoc ngudn nang luong khong 16 tao ra
duoc trong 10 phan tng nhiét hach dé ngudn niang
luong nay phat ra tir tir va diéu khién dugc né deé su
dung trong viéc chuyén hoa thanh dién nang.

Hién nay c6 1200 chuyén gia cua 4 nudc trinh do
cao dang hop tac nghién citu va thi nghiém loai nha
may dién st dung nang luong nhiét hach (tong hop
hat nhan). Trudc mat ciing phai giai quyét nhi€u van
dé 16n vé khoa hoc k§ thuat méi c6 thé van hanh duoc
vao thoi gian du kién 1a 2050.
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