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LOINOI DAU

Ndng Iwong la mét van dé thu i sie quan tém cria moi quéc gia trong moi thaoi dai.
Khoéng thé hinh dimg dirge sy thiéu vdng ctia ndng liong trong moi hoat déng ciia con nguon,
nhdt la trong thei dai ngay nay, khi ma khoa hoc ki thade dd@ dat duge wrind dé rdt cao dé con

nguoi ¢ thé tisng bitde chinh plee dige thién nhién va lam chii dicoe cude séng ciia minlt.

Vige sdn xudt va tiéu ding ndng liigng ngay mot phdt trién, né ¢é rdc déng qua lai 16i
nhiéu vdan dé lon cita xa@ hoi nhue phdt trién kinh 18, ddn 56" va chdt higng cuge séng, trinh do
céng nghé va miie dg cong nghiép lod, moéi triong sink thdi, cde ché dé va chinh sdch ciia Nha
niide doi voi van dé nanyg luong vov... Hé théng ndng higng ngay mot pliic tup cd vé qui mo va
trinh do, do dé viée qui hoach phat triéu mét cdeh diing huki‘u.g hié thong ndang luong néi clung
va hé thong dién ndi ricug luon luon 1a van dé thoi sy, la moi quan o hang ddu cia moi qUEC

gia.

J mitse ta, tir nhitng ndm 60 dén nay, Nha nude thong qua cde Bo, cde Vién nghién i,
cdc chitong trinh tién bo khoa hoc k7 thudt trong tdm cida Nha neoe da lién tuc dé cap, xem xét,
16 cluie nghion et vé vin dé nay. Tuy nhién, cho dén thei diém hién nay van 6 nhiéu van dé
con can phdi nghién citu tiép, hé théng dién ciia cluing ta con cdn phdi mo rgng va phdt trién dé
dép tmg nhu cdu ngay mot cao cud sdn xudt va tiéu ding. Hon nita, trong diéu kién ctia cudc
cdch mang khoa hoc ki thudt ngay nay viée dp dung céc phiong phdp todn hoc hién dai va mady
tind dién 1 a mot whu cdu hét stic can thiél trong vén hanh ciing nlue phdt trién 161w hé thong

dién.

Vige qui hoach phat trién hé thong ndng hegng néi chung va qui hoach phat rién hé
théng dién néi riéng bao gém nhiéu finh viee rat réng lon: ux chinh sach ndang luong quoc gia
dén két qud ciia qui hoach phdt wrién kinh (6 ciia Nha nude, tie die béo nhu cdu va khd ndng ddp
ttng cde nhu cdu ndng lwong dita vao 1iém ndng ndng lugng ciia dat nicc dén viéc vach ra cdc
chién fitgc phit trién 161 wn cde hé thong, tix viée qui hoach phat trién nguon dién dén viéc phat
trién hesi dién wruyén tdi va phdn phoi dién nédng, tiv viée str dung hop Ii va tiér kiém ndug luong

dén viéc han ché dén mite 16i da tdc déng ciia viée xdy dimg va van hinh hé thong lén mai



triecdng v.v.. Trong viéce qui hoach phdt irién hé théng ndng lugng thi vie qui hoach phdt trién hé

théng dién la quan trong nhdt,

N6t clung noi dung cria viée qui hoach phar triéu hé thong la gidi bai todn t61 wu trong

xir rang buée theo ba buge nlue sun:

Budc b: Lit chon muc tiéu, cde chi tidu phdt trién va cde han ché cia hé théng.
Budc 2. Xdy dimg mé hink todn hoc cuia hé thong can nghién ciin.

Budc 3: Chon plurong phdp todn hoce thich hop va fim 1o gidi.

Nhitng bai todn phdt trién 167 1 hé thong dién c6 thé chia thanh hai nhém:

Nhém 1 Cho trieie von ddu tir va cde nguon fue, cdn khai thde sit dung 167 wie &€ dar két

qud 10t 1hdt (vi di dat san hiong cao nhat ).

Nhém 2: Cho véu cau cua san xudt (vi du cho sdn heong cdn 6 ), can ldn edch nao dé

dat ditge yéu cau dé voi chi phi nheo nhdt.

Plutong phap tiép cgn ¢ théng va phuong phép phan tich hé théng I nén rdng i thuyét

cho viée gidi cde bai todn 167 it kinfi (6-kT thudt phdt rién cdc hé thong sdan sudt.

Gido trinh nay dira 1rén co so cac bai gidng cia tde gid cho sinh vién nganh Hé thong
dién ciia Truony Dai hoc Bdch khoa Ha Ngi trong nhiéu ndm qua. Gido trinh dé cap dén nhitng
Ii ludn va plucong phap fugn co ban vé 161 uu hod sie phét trién va diéu khién cde hé thong nang
litgng. Cue thé' Ia whinig khdi niém, nguyén tdc va plucong phdap tiép cdn hé théug trong nganl
ndng ligng, nhiing kién thiic chung nhdit vé ndng lwong va nhitng phiiong phéip hién dai vé tinh
todn (61 it troug viee qui hoach phdt trién hé thong dién. Cudn sdch sé rat 6 ich cho sinlt vién
va KT s ngdnh Hé thong dien. Gido trint ciing ¢6 thé ding lam tai licu tham khido cho cdn b
nghién ciiw va guan I thude linde viee qui Toach nang ligng va dién hic. Nhitng vén dé ma cuon
sdch dé cgp dén la rat rong va con phdi tiép tue nghién ciw. Tuy nhién do wrinht do ¢6 han va 1ai
liéu tham khdo con han ché nén khéng tranh khoi con whicu thiéu sét. Mong doc gid hiong tir

vd gop y.

Cluing 161 xin chdn thanh cdam on cde thdy GSVS. Trdn Pink Long, GS.TS. Ld Van Ut,

PGSTS. Tran Bich dd doc bdn thdo cudn siach va gop nhiéu y kién qui bdu.
Cluing 161 hoan nghénlt va cdm on nhitng nhan xét va y kién déng gép ciia doc gid.

Nlign xét va gép y xin lién hé theo dia cli: TS. Nguvén Lan Trdng, Bé mon Hé théng
didn, Khoa Pién, Trudng Bai hoe Bach khoa Ha Néi.

Tac gia



Chuong 1

SU PHAT TRIEN CUA CAC HE THONG NANG LUGNG

§1.1. QUA TRINH PHAT TRIEN CUA CAC HEE THONG NANG LUQNG TREN
THE GIOI

1.1.1. Lich sir phat trién ciia viéc st dung nang luong trén Trai Dat

Hon mot friéu nam trude, lodi nguoi di biét diing 1ira trong tu nhién( sét, nii lira}, nho
¢6 lita ho ¢6 thé chong lai gid rét, chong di thy an thit. Tir d6 con nguoi di ding cli dé dot sudi
v ndu chin thic an, luyér kim 14y déng thau va cde kim loai khdc dé fam dung cu sin xudt. Mot
budc nhay vot ti€p theo, con ngudi ding siic clia sic vat nhu trau, bd, ngya... lam siic kéo thay
cho ngudi dé canh tic. Dén th€ ky thit nhat truéc Cong nguyén. ngudi ta bi€t dung sic nude dé
thay thé stic ngudi. Dén the ky thur XII ngudi ta bi€t sir dung sifc gi6 d¢ lam quay c0i xay vi bom
nudc. Vao the ky thir XVI cdc gudng nude di trd thanh ngudn nang lugng quan trong nhét doi
véi con ngudi. N6 ciing 14 tién dé cho cong nghiép hod ¢ Chau Au. Vao thé ky thit XIX mdy hoi
nude bién nhiét nang thanh co ning lam tang thém stic manh cla con ngudi va nén san xudt
cong nghiép tr ban chii nghia ciing phat trién tir ddy. Vao nhimg nam cudi cha the ky XIX dong
co dét trong ra doi d3 dan thay theé mdy hoi nude.

So véi cic dang nang luong khic nhu o, nhiét, quang ... thi dién ning duge phdt hién
cham hon. Nhung viéc khdm phd ra hién tugng dién tir da thiic day manh mé cudc cich mang -
khoa hoc ki thuat chuyén sang linh vuc dién khi hod, t dgng hoa.

Cic hién tuong ¢6 ngudn géc dién va tir dugc bi€t dén tir thai c6 dai. Tir the ki it VI
trude Cong nguyén, T. D. MILET d& quan sit vi mo ta mot s6 hién tugng nhiém dién va ur: cac
mau hd phdch miu vang duge co sat s€ hit cdc vat nho nhe va dd nam chim ¢6 thé hiit cdc mat
sat. Thuat ngir dien(electric) c¢6 ngudn goc 1a tir Hylap electron tifc 1a hé phach. Tuy nhién, mai
cho dén thé ki XVII cdc hién tugng dién mdi dugc nghién ciu mét cich khoa hoc. S. GRAY
(1666-1736) da phat hién ra tinh ddn di¢n. B. FRANKLIN(1706-1790) da dua ra ki thuyét vé cac
tu dién va ché tao cac cOt thu 6i. Nam 1800, A. VOLTA(1745-1827) da ché tao ra chiéc pin ddu



tien. A. AMPERE(!775-1836), M. FARADAY(1791-1862), G.S. OHM(1787-1854), G.R.
KIRCHHOUF (1824-1887), C. MAXWELL(!83(-1879) la cdc nhd bic hoe di c¢é nhimg cong
trinh nghién ctu vé dong dién v mdi quan hé gitta dien va tir. Nhitng phat minh ciia T. EDISON
(1847-1931) vé dién bdo, mdy hdt va vé dén dién da |3 nhilng dong gdp to [én thic diy qud trinh
pht trién cua nganh di¢n luc. Nam 1882 nha mdy di¢n diu tién trén thé gidi duge ra dai, vi viec
tai dong dién xoay chiéu di xa ldn déu tién duge thic hién & Phdp vio nam 1884. Tir day ning
luong dién di 1a dong luc thic day nén cong nghiép phir trién nhu vii bio va gidp cho cic nganh
K1 thudt khic c6 nhimg  bude tién than ki. Nganh di¢a lyc di phat trién va cd nhiéu déi méi
khong ngimg cho dén ngay nay. N6 dd ud thanh mét nganh khoa hoc ki thuat khong thé thidu
trong nén kinh ¢ quéc dan. Do nhiéu tinh wu viét nén dién nang da la niang lugng duge sit dung

rong rii nhat trong 141 ca cdc linh vye hoat dong kinh 1€ xa hoi vit doi séng cua con ngudi.
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Hinh 1.1. Lich sir phdt trién cdc nguon ndng luong.

Quan h¢ gifra cong sudt don vi phat (kW) v cic cdc loai ngudon ning luong
trong 300 nam qua duge mo td trén hinh 1.1, trong d6: 1. gudng nudce: 2. may hat nude; 3. tuabin
nudc; 4. tuabin hol nudc: 5. tuabin khi; 6. dong co dét trong; 7. dong co gid; 8. sirc agudi; 9. siic

suc vat.

G



1.1.2. Dac diém cua cudce cich mang KHKT o niga cudi the ki 20 vé mat nang lugng

b Suting vor nhit cdit cde dang nang liconyg khde nhai va dde bigr la sie xdam nhdp rong rdi ciia

dién ndng vao mol i vie hoat doug cia con ngeor

Qua nghién ciu va théng ké cho thiy rang nhu cdu ning lugng cha con ngudi ting theo
d6 tang dan s6. Xét trong vong 120 nam, 1t naim 1860 — 1980, néu 1ay don vi 10" BI'U/ngudt thi
nam 1860 14 1:1; nam 1920 th 2:1; nam 1970 1 3:1 va nam 1980 la 4:1 nghia i sau 120 nam thi
nhu ciu ndng lugng cua con ngudi ting gap bon lan. DG chinh 14 nguyén nhian co ban dan dén
khung hoang ning luong cha thoi dad nghy nay vi trong wiong lai. Vi vay viéc nghién cfu va tim
ra mot dang nang tugng mai dé thay thé cic loai nhién liéu hod thach ( than dd, dau mo, khi

thién nhién) d&n mot ngiy nao dé sé can kiét §a rat ¢iin thigt.
2. 8ue phait trién manht € cde pliong tién van tdi va thong tin

Do nhu ciu giao lus hing hod va nhu cdu di lai cua con ngudi ting vot nén cudi the ki
20 cic phuong tién van tai di duge hoan thién vé kich ¢, vé t6¢ dd vi kha nang dich vu cao dip
tng nhu cdu ngdy cang cao vé van tai. Tau hod siéu toc, mdy bay sidu ¢d, tu thuy siéu cao
(Ge...dang (ré thinh nhitng dot bién trong giao thong van tai. Tir nhimg nam 50 cha the ki 20, vai
s hoin thién cua Ki thudt ban din va vi dién t nganh ki thuat théng tin vt tin hoc ¢6 bude phit
trién nhiy vot, nhat {i khi hé théng internct ra doi da lam bing no céi goi 1a cong nghé thong

tin. Ngay nay con ngudi irén khap hanh tinh ¢6 thé gin lai nhau hon.

A 8w becon phidd ra cde mo daun khi mdi do viée dp dung cde phiong phap tham do hicn dai dd

bee Lo quan dién o vé nhiiing khad ndnyg rdt e ché cria cde mo dédu

Ngudn ta dd dp dung cdc phuong phédp dia vacli hién dai, sir dung ca nbitng tu liéu truyén
tir vé tinh vé dé gdp phian phat hién cdc mo dau khi mdil. V& tong trir lugng dd tham do 14 3
GTOE(Giga Ton Oil Equivalence), dan mo duge x€p hang dau wrong cic loai nhién li¢u da duoc

st dung rén Tri Pat.

4. S phét rién manh mé ciia nganh ndng Iwong nguyén ui do nhitng thanh tw to lon ciia ver

hoe va cua ode ngdndi KT tludt o6 Hién quan

Tir nam 1895 sau phdt minh ra tia X cua Roentgen nganh vat li nguyén tie di duoc hinh
thanh va phit trién. Nhimg phit minh lién ti€p cia Becquerel, Thompson, Mary Curie, Einstein,
Niels Bohr, Rutherford, Walter Bothe, 11. Becker, Frederic, Jolid Curie, Enrico Fermi v.v... da
dit nén mong cho nganh cong nghiép nang lugng nguyén tir sav nay. Nhueg chi sau ngay 27-6-

1954, khi da khanh thanh nha mdy dién nguyén tr dau tién trén the gidi, cong suat SMW o



Obninck (Lien X6 cii) thi méi thue sy ma dau thoi ki sir dung nang lugng hat nhian cho mue dich
hoi binh.

1.1.3. Nhiing dac di¢m dac trumg cia hé thong nang lueng

a. Tinh lién tuc v& thai gian cha cdc qud trinh chl yéu cita san xuat va tiéu thu nang
lugng. Cu thé nhu dién nang khi di duogc sian xuat ra déu phai ticu thu hét  chi trir mot luong
khong 18n duge tich urit trong cdc acqui). DO la mot dac diém riéng biét clha dién nang so véi cic
hang hod khac. Chinh vi vay cac qua trinh san xual va tiéu thu dién nang déu ¢é tinh lién tuc vé
th&i gian. Néu su can bing gilfa sin xudt va ticu thu dién nang bi pha v3 thi sé din 61 su suy
glam vé chat lugng dién niing. Vi du sy thay doi can bang cong sual tic dung sé din 161 su thay
doi tan s¢ trong hé thdng con sy thay doi can bang cong suat phan kKhang sé din t6i su thay doi

dién dp trong mang dién.

b. Tinh ¢ the thay thé 1in nhau cla cac san pham vi san pham cla mot hé thong nay fa
dau vio cia mot hé théng khidc: vi dy than, ddu, khi thién nhién ding lam nhién liéu cho nha

mdy nhiét dién va gita chdng trong mot s truding hop ¢ thé thay the cho nhau.

¢. Su tap trung ngay cang cao trong san Xudl va phan phoi cic ngudn ning lugng va dién
ndng. Nhu cdu nang lugng cla con ngudi ngay mot ting nén dé dam bao tinh kinh t& va do tin
cdy cdc ngudn nang lugng cin phai duge san xuat vio phan phdi ngiay mot tap trung hon. Vi du
nhu cic hé thong dién ngiy cang ma rong veé qui mo san xuat va phan phéi, cong svit toan hé
théhg va cong sudl don vi clia cde 16 mdy phdt ngiy cing lén.

d. Niang lugng chiém mdt i 1¢ quan trong trong nén kinh t&€ quéc dan:

- Nang lugng thutng chiém 1/3 ngan sdch dau tu cfta Nha nude.

- Hon 15% nguoi lao dong hoat dong ¢ khu vuc nay.

Khoang 70% tong san lugng dién duge sir dung trong cdc xi nghi¢p cong nghiép. Tuy
rdng ndi chung, gid thanh dién chiém mot ti 1¢ nho trong gid thinh san pham(vi du 2-3% daoi véi
sdn pham co khi} v ddu w he thong cung cap dién cho cdc xi nghiép ciing chi chi€m mot phin
rat nho(khoang 4-6% 1ong dau ta chia xi nghiép) nhumg ¥ nghia quan rong cua cung cip dién ia
néu mat dién s& gay thiét hai I6n cho xi nghiép ndi riéng va cho toan bd nén kinh 18 quoc dan
ndi chung.

e. Nang luong tham gia vao hdu hét cdc qud trinh cong nghe.

Vidu o Lién Xo ci trong nganh dudng sat nam 1970 ¢é 22% dung dién ;

nam 1980 c6 48% dimg dién;
nam 1985 co 33% ding dién.



§1.2. TINH HINH NANG LUONG TREN THE G101
1.2.1.Tinh hinh cic nguén nang kuong khong tii tao duge trén thé gici
1.2.1.1. Ddu va cdc sdn pham dau mo

Diu md khong phai mdi phét hi¢n vao thé ky tht XX, ma ngudi dan d ving Xume,
Axiri v Babilon da biét sit dung ri dau Lir 3000 nan trude Cong nguyén. Pem tron v6i cit, nd
diing dé wdt kin céc k& hd (trong nha va & trén céc tau thuyén). Tron v6i luu huynh dimg dé lam
thuéc. Sau dé nhing ngudsi Arap tiép tuc sir dung chiing, dac biét 1a cho cde muc dich quan su.
Trong khi dg, co 1& do khong ¢6 cdc mo dé khai thic ma ving Tay Au khong quan tam dén dau
mo. Nhd phit hicn ra Chan Mi ma Tay Ban Nha, sau dé 1a Anh, Phdp da hoc duge tir nguoi da
dd cdc phuong phdp st dung diu mo, trong d6 ¢é viée chiéu sding. Sy khong thich nghi ctia khi
than, viéc ton (ai cta nhiéu md hydrocacbon dd giai thich mot phan ngudén géc nganh cong
nghi¢p ddu mo Biac M.

Bang 1.1. Sdn luong ddu mo trén thé givi tie 1992 dén 2001(10"° Btu)

Nam 1992 1993 1994 1995 1996 1997 19498 19949 2000 pAL] |
Toan the givi 136,50 | 136,53 138,31 | 141,48 | 14495 | 149,02 151,90 | 149,08 | 15586 | 155,34
Cic nuae QECD 39701 395371 004 d166| 4304 43060 43224 4212 4266 4284
Khong phai OECD 9680 | 9656 93T 9982 10180 10543 | 108.68 | 107.56| 113,21 112,50

(OECD - Organisation for Economic Co-operation and Development-To chire Hop tdc vi Phdt 1rién kinh
1€)

Diu ¢6 uu di€ém nhiét luong cao, dé chuyén chd, ¢ trtr lugng kha duoc xem la nguén
ning luong s6 mot cta the gidi vén 3 GTOE wrir lugng( 30% tiéu thu ¢ dang so cip). Diu duge
khai thac chi yéu dudi long dat. Triy lugng dau phan bd nhir sau:1- Trung Can Dong 65,2%, 2-
Trung va Nam M1 11,6%, 3- Bac Mi 8.3%., 4 - Lien Xo ci 6,4%, 5 — Chau Phi 6,4%, 6 — Chau A
- 'Thdi Binh Duong 4,1%, 7 — Chau Au(Trir Lién Xo cii) 2,09%. Dau duge khai thic chd y&u dudi
1ong dit. Ngudi ta cho rang ¢6 thé khai thic diu trong 40 nam nita. Tuy nhién, sdn lugng dau
chat lugng 18t trén toan thé giGi s¢ chuyén sang khuynh huéng gidm trong mot thoi ki sém hon
0 v $6 nam <6 thé khai thdc, lam gidm kha nang duy tri sin lugng theo nhu cdu. Hai phin ba
tai nguyen ddu lai tap trung chl yéu & ving Trung Pong. Nén kinh té cta cdc nude Trung Dong
chd yéu dua vio khai thdc vi ban ddu mé. Vi tf trung tdm cta diu md trong bang can bang
nang luong trén thé gidi khong chi Ja khoi luong cva né ma do cdc dic tinh Khic biét cia ngudn

nang luong nay. Cong nghe khai thic ddu mo duge hinh thanh va phat trién nhanh chéng dé dip



tng nhu ciu st dung nang lugng diu mo (bing 1.1). Cong nghé khai thic ddu md duge hinh
thanh va phdt trién nhanh chéng dé dap tng nhu cdu sit dung ning lugng dau mo.

Pé ¢6 duoc cic san pham clia diu md ngudi ta phai loc diu the. Chi phi loc ddu chiém
20% tong chi phi tinh dén ho tieu thu cusi ciing( chua ké thué). Cic nude phat tri€n (Mi, Nhat
Ban, EU) nhap khiu diu tho sau dé méi loc. Cie sin phim qua loc diing cho nhiéu muc dich
khdc nhau, tUr cdic dau nhe nhat (butal, propal, xang, nhién li¢u cho dong co phin lyc, dan
diézen) dén cic dau ning nhat (cic ddu madyt, bitum). Viéc phat trién loc dau dugc diéu khién
bai thi trudng cdc san phim ddu, nhu cdu ddu nhe (nhién li¢u ding cho giao thong dudng bo)
nhiéu hon nhu ciu dau nang (cho nhimg néi hoi ¢& 16n), cong nghiép diu cang bi kich thich dé
bign doi cdc san phdm diu nang.
1.2.1.2. Thun dd

Than 12 ngudn ning lugng ré nhat trong cdc dang nang lugng hod thach nén vin con
duge str dung nhiéu trong tuong lai. Trir luong than (rén thé gidi khodng trén mét ngan ti tan tap
trung & mét $6 nude nhur Mi (276.656 tricu tan), Nga(173.074 triéu tan), Trung Qudc(126.2135
tri¢u tan). (Xem bang 1.2).

Bang L.2. Trir luong than trén thé gici tinh dén ndm 2003(triéu tdn}

P Trung va e R bong Au Trung . .| Chau A va o -
Bac Mi Nam Mi Tay Au Vi LX cii Pong Chau Phi chau Ve Tong cong
282.444 23.977 101.343 | 290.183 1.885 61.032 322,394 1.083.259

Ddu nhitng nim 1990, khoang 5 tI tin than dugc khai thdc trén todn thé gidi, mot khéi
lugng 16n hon rat nhiéu so v6i dau mo nhung nhiét tri cta than thdp hon 1,5 — 3 1dn so véi ddu
mo. Viée khai thdc than tap trung & mot s6 mude 1én Bac Bian Ciu. Nhitng nudc nay ciing 1a
nhiing nudce tiéu thy nhiéu than. Ngudi ta cho ring s6 nam nhén loai cdn ¢6 thé Khai théc than Ia
khoang 230 nam.

Céng nghiép khai thac than ¢6 nhiéu bat loi, (rude hét 1a tinh 1 cba nd, cho du co giGi
hod rdt nhiéu nhung van phai st dung nhiéu lac dong. Mit khic thi€u tinh da dang trong su
dung. Nhuge diém ddng luu ¥ nhat 13 sy nguy hai cla viéc dot chdy than giy ra. Nhimg tién bo
k¥ thuat cho da phép gidm didng ké tdn xa cla bui, NO, vi SO, lién quan dén dot nhién liéu.
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Nguoc lai hiém hoa gay ra do CO, ma qud trinh dét chdy than da thai ra vi mot s6 lugng 16n &

han ché sy phat trién clia ngdnh than trong wong fai.
1.2.1.3. Khi thién nhién

Khi thién nhién chiém vi tri thit ba trong bang can bang ning lugng the giéi vdi mot san
luong thuong mai khoang 2 Tm*(2.10'* m') chigm 20% tiéu thu nang lugng s¢ cdp (2Tm’ khi 1in
trong dau thd hodc quay trd lai via ddu hoiic boc chdy). Trif luong ci khi thién nhién trén toan
thé gidi 12 khoang 144 Tm®. $6 nam c6 thé khai thdc clia khi thién nhi¢n du dodn la khoang 60
nam. Khi thién nhién cé tinh thuin khiét cho phép dét chiy hoan toan nén né a loar nhién li¢u
hod thach "sach” nhdt, c6 tinh linh hoat trong sir dung, khéng ch& dé dang vé toc do va dp sult
do né & trang thai khi. Ngoai ra né la nguén tai nguyén phong phd trén thé gidi vi phan bs déu
hon so v&i diu mo. Trén thé gidi trit luong khi tap trung & mot s6 ving: Lien Xo ci 40,4%,
Trung Can Dong 32,5%, Chau Phi 6,5%, Chau A - Thai Binh Duong 6,4%, Biic Mi 6,1%, Trung
va Nam Mi 4,2%, Chau Au(trit Lien Xo cii) 3,9%. Tinh trung binh chi phi sin xudt khong qud
cao, n6 ¢6 thé dat 48USD/TOE déi véi khi duge khai thic & by bién: thudng & md khi kho 1dn
(Groninger & Ha Lan hodc Hassi R’Mel & Angiéri) hoiic khi két hop véi déu, chi phi ré, nhung
chi phi van chuyén lai rat cao chiém gan 40% tong chi phi ki thuat.

1.2.14. Nang luong dién

Trong hé théng nang luong, dién dugc xem 12 nang lugng so cdp néu san xuat tir thuy
niang, nguyeén tir, dia nhiét, quang dién, gio, thuy iéu. Nhumg né ciing la nang luong thi cip

néu san xuit d cdc nha mdy nhiét dign dung than, dau hoac khi thién nhién.

Dic tinh dic biét clia dién, 1a mot dang nang lugng khong du trir duge nén bit bude phai

c6 sy thich tmg wic thdi gitta ngudn san xudt véi mot nhu cdu luon thay doi.

Nam 2001 toan thé gidi di san xuat mot lugng dién nang 1a 14.851 TWh (trong do cdc
nha mdy nhiét dién chi€m 64%, nha mdy thuy dién (17,3%), nha mdy dién nguyen tr (17%). va
con lai tir dia nhiét, dién Mat Trdi, phong dién va rdc ruoi). Trén bang 1.3 1 sdn luc_)'ng dién the
gidi tir nam 1992 dén nam 2001.

Nha mdy nhiét dién dimg nhién liéu ¢6 dién chiém vi trf quan trong trong san xudt dién
& nhiéu nude (nhat 13 MiD). N6 ¢é vi tri thong linh wong cic khu vye nhu Pong Nam A, Chau
Phi, Trung Pong va Nam A (,5;11 Do, Biangladét, Nepan, Pakistan, Xrilunca), ma ¢ dé cung cip
161 70% t6ng lugng dién nang sin xuit. Diéu d6 cb lién quan dén viéc thi€u hodc chat lugng
khong dim bao clia céc noi ¢6 thé phat trién nhd may thuy dién, namg dugc bl dip bdi ngudn

nhién }iéu sdn ¢6 va ré tién nhu: Khi thién nhién, than khai thic 10 thién hoac diu mo.
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Bang 1.3. Sdn xudt dién nang trén thé gici (10° kWh)

Nam hf_\-'_l.lii:l di¢n Thuy dién Dién NT NL méi Tdng
1992 7.278,70 220470 2.011.50 15G.3 11.651,5
1993 7.347.20 233740 2.077.50 163.7 11.926,0
1994 7.549.40 2.347.30 212130 1712 12.189.2
1995 7.784.90 2.465.30 2.206,00 179.3 12.635,5
1996 8.045.20 2.500.10 2.286.50 182.8 13.023,6
1997 8.326.70 2.563.10 2.266.10 1991 13.355,0
1998 R.508.60 2.566,50 231690 20401 13.686,1
1999 i é..;i}!G.SO_“_ 2.393.50 2.391.00 2199 14.071,2
2000 9.318.40 2.625.80 2.434.20 238.7 14.617,1
2001 9.508.10 2.571.10 2.520.70 251.1 14.851.0

Nang luong thuy luc trén Trdi Pat 1a 2,26 10° MW, tweng duong véi 540 triéu tan than.
Cic nha mdy thuy di¢n (hé chifa dip dang nude hoac dudng din) san xudt 54% dién so cap. Su
phadt trién thuy nang thay ddi timg khu vye trén the gidi. Ty 1¢ san xudt dién ning tir thuy dien
cua chiu MT La tinh vuot trude rit xa so voi cic nude khic trén the giGi (chiém 58,5%). Vé san
lugng hang nam Bic Mi dimg ddu (565TWh) truée ca Tay Au (554TWh). Khéng mét qui hoach
thuy dién nao c6 thé so sdnh vdi nhau duge vi mdi nha miy ¢6 mot diac diém riéng cua no.
Ngodi lgi ich vé sdn xuat dién nang ra thuy dién con ¢6 nhiéu lgi ich kinh t¢ tdng hop khac,
chang han nhu giao thong dudng thuy, diéu tiét thuy loi, chéng 1, nuéi trong thuy san.. . Nhung
chi phi xdy dung nha mdy thuy dién rat dinvi phai xay dap), con chi phi van hanh thi ré (do
Khong phdi chi phi nhién li¢u).

Tuy nhién dic trung trén biéu hién khong hoan toan giong nhau doi véi moi quoc gia.
Nhimg nudc cong nghiep phit trién khong han ché€ vé mat tai chinh, nhung khong con vi trf dja
Iy dé xay dyng vi cdc nguén thuy nang 16n da duoc tan dung hét. Nguoge lai nhitng nudc dang
phét trién, vi tri dia 1y khd thuan 1oi nhumg lai khong ¢6 kha nang tat chinh. Cic nha mdy thuy
dién i6n nhit (he gidi la: Tam Mon (hay Tam Hiép- Trung Quéc) — 18200MW,; Itaipu (Braxin +
Paraguay) — 12600MW; Grand Coulee (Mi) — 10830; Guri (Vénézuéla) - 10200MW; Sayano —
Chuchenskaya (Nga) — 6400MW. '

Céc nha mdy dién nguyén tif chi€m v tri thir ba: khodng trén 447 15 phin (g dang van
hanh trén thé gidi véi t6ng cong sudt trang bi khoang 359GW va téng san luong dién 13 2575
TWh. Cic nha mdy nay san xudt 46% dién nang so cap trén toan thé gidi. Sy phan bé cdc nha
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mdy dién nguyén € rat khic so v6i nha méy thuy dién: 32,7% tap trung & Tay Au ( dac bigt la
Phdp chiém 78% nang lugng dién toin quéc), 26,6% tap trung & Bac M, 15,2% o Nga va Trung
Au, 22.6% & chau A (xem bang PL-9). Cho dén nay nang lugng nguyén tir san xudt con rat it g
cac nude dang phit trién, & Viet Nam dy ki€n dén nam 2017 s& xdy dung nha mdy dién nguyén
tir ddu tién. Trong cic qudc gia phat trién ma cong nghé nguyén wr da 6t va it ¢6 dur ludn chong
dsi cha qudn chiing (vi du CH Phip). chi phi sin xudt 1kWh dién nguyén tr it hon so v6i nha
mdy nhiét dién chay than lam viéc & ché do phét nén (2 4000k/nam). Ngoal ra tinh canh tranh
ctia nhi may dien nguyén tir phu thudc vao diéu kién xay dung, diéu kién van hanth nhd may
khac nhau gilta cac nude. Mot vin aé néi com khi xdy dung nha mdy dién nguyén tit ta vin dé
an toan hat nhan, tai nan tai nha may dién hat nhan Three Mile Island cua Mi nam 1979, tham
hoa Chécnoébim nam 1986 lam chét tai ché 31 ngudi, 1on that vé kinh €12 15 t do la, vurd ri hat
nhan ¢ Dong Bac Nhat Ban 1a nhimg cdnh bio déi v6i con ngudi khi st dung loal nang lugng

nay.

Céc nha mdy dién nguyén tir hién nay ding phin tmg phan hach uranium va plutonium.
Trit luong cia ching rat 16n nhung ciing chi ¢6 han. Néu sit dung phan (ng tong hop hat nhan
doteri thi s& thu duge nang lugng nhidu gip 6 lin so v6i phin tng phan hach uran. Boteri (ki
hiéu 12 D) la dong vi phdng xa ctia hydro. Hat nhan cia né gom mot proton va mot notron nén
con ki hiéu 1a H. Poteri ¢é nhi¢u d trong nude bién. Theo ddnh gid cha cdc nha khoa hoc thi trir
lugng cla doteri khoang 44.000 i tan.

1.2.2. Ciac ngudn nang lugng méi va tai tao duoe
1.2.2.1. Nang luong Mdt Troi

Mat Tedi 12 mot khéi khi hinh cdu, cé dudng kinh khoang 1,39.10” m. Tuy 12 mot khéi
khi nhung né tur quay quanh truc nhu mot vat rin. Méi vong quay & xich dao 1a 27 ngay dém,
con & cdc cuc 1a 30 ngdy dém. Nhiét do trén bé mat clia Mat Trdi 1a 5.762" K, nhiét d9 6 1am
thay déi tir 8.10° = 40.10" "K . Nang lugng ctia Mat Troi tap trung chil y€u § ving trung tam cd
bén kinh 0,23R, chiém 15% thé tich, 40% khai lugng nhung ning lugng chiém dén 90%. Mat
Troi & cach xa Trdi Pat (1,5+ 1,7).10"m. C6 thé coi day la mot 1o phan img nhiét hach khdng 16,
biéh hydro (H,) thanh heli (He). Cic phuong trinh phan Ung cia né nhur sau:

Hi +H; 5> He; +ng + W
HY+H > H +H +W
Hi + H{ > He} +ny + W

H + HS - He) + He3 + W
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Nang luong Mat Trdi phat ra trong 1s tuong duong 2,5.10° tan than d4. Tuy nhién Trai
Dt coa ching ta chi nhan duge mot phan rat nhé ¢ khoang 10* t&n than dd/1s ma thoi. Ning
lwong Mt Trdi (NLMT) phit ra dusi dang séng dién tir truyén trong chan khong va bi suy giam
khi qua 16p khf quyén xung quanh Trdi Dat. Trén Hinh 1.5 biéu dién dudng cong phan b§ phd
lién tuc cia bifc xa phét ra tir Mit Tréi va dugc goi 13 bite xa Mat Troi (BXMT).

A

Tk ngoai

cuong do bic xa

. [ ] ) s -— P— T -

0,2 G4 0,6 0,8 1.0 1.2 pm

Hinh 1.5. Puong cong pho birc xa Mdt Troi.

Mar do NLMT chiéu trén mat dit & nhimg noi khic nhau 13 khong giéng nhau, trung
binh mat d¢ nay vao khodng 200W/m’ , muc cao diém dat 1000W/m?, Trong thuc t€ trir luong
NLMT c¢6 thé sir dung duge danh gid 13 170MTOE/mam, & qui mé toan ciu thi niang luong nay
khong 16n Jam, nhung né lai 6 ¥ nghia dai véi cdc qudc gia nhu An D¢, Trung Quée hoac Chau
Phi, vi & nhiing noi d6 mang luGi phan phdi dién nang vin con thua thét.

1.2.2.2. Nguon nang luong dia nhiét

Nang lugng dia nhiét 1a nhiét duge 1dy trong ldong dat. Nhiét ning cua Trai Dat la
khoang 64 ti kWh. Tir lau ngudi ta da bi€t khoan sau trong long dat tkm thi nhiét do ting thém
30°C. Gia tri nay tuy thu¢c vao timg noi. Vi du & déng bang song Hong c6 16 khoan 3km khéng
phai 12 90°C ma lén t&i 150°C. C6 nhiing noi trén the gidi v6i 16 khoan sau nhu vay da tim thay
nhiét do tr 200°C dén 1000°C. Nhiét do & tam Trdi Dat theo tinh todn ¢é thé dat tir 3.500°C dén
4.500°C. Nhung & 16p vo Trdi Dat dudi 3km thi & nhiéu noi da phat hien tir 65°C dén 345°C.
Nhitng noi nay c6 nhitng bén chira tap trung twong w nhu mé khodng thach (than dd, diu mo,
khi thién nhién). Cho dén nay nhiing bon chia nudc néng thudng tim thdy & nhimg viing dac
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trung (thoi ki dja chat Litil), viing c6 nii lifa hoat dong. Vi du & Mi thi thudng cdc mo nude

néng tap trung & mién Tay nude M.

Cic bén nuée noéng 1a két qua chia 16p magma (chat nhio) trén 1dn vdi d& néng chay
(nhir nham thach cta ndi [ira) va khi thim thau qua 16p v6 cting ctia Trdi Pat (Hinh 1.6). Khi 16p
nhiio nay xuyén qua 16p vo trao lén bé mat va phun thanh nii Hra. Nhung 16p tham thiu nay
dimg lai & 16p gdn mat Trai Dat thi nhiét d¢ clia magma bi dimg lai & 16p gan bé mat Trai Diat
tao thanh di néng (hot rock) bon dia nhiét ciing duge hinh thanh tir day. Thuong niang luong
duge giir & dang da néng hoac cé thé truyén cho dong nudc ngdm rdi tri 1én mat dat tao thanh
nhitng mach hodc sudi nudc néng. Ngudi ta phan cdc bon dia nhiét thanh ba dang co ban nhu

Sann:
a) Bon nhiét hoi khié

Loai nity khai théc 1a d& dang nhat. Ngudi ta thudng khoan mot 16 sau dén bon chia hoi
nong, hoi néng phun ra voi dp suit rat cao. Ngudi ta ding tryc uép luéng hoi nong ¢6 &p suit
cao dé chay tuabin nhy nha mdy nhigt dién. Trong hoi néng cé chita céc chart khi CO,. H;5, NH,
va khong ¢6 hodc ¢6 mot it hoi nude H;O. Vi vay, nén ngudi ta goi 12 hoi kho. Khi ding ngudi ta
chi din hoi néng chay qua ong dan chay thing vao tuabin 1am quay mdy phat di¢n. Hoi nude sau
khi qua tuabin s& ngung tu thinh nuGc va thii ra moi trudng. Tuy nhién hoi nude ngung tu cé
chita it nhidu cdc khodng chat ¢6 thé giy 6 nhiém moi trudng, nén lugng nude ndy duge ngudi ta
bom nguoe vio long dit qua cic giéng khoan dé tao dp luc tiép tuc day hoi néng 1én mat dit. Vi
loai nay sit dung don gidn nén né di duge nhanh chéng trd thanh san pham thuong mai. Ngay tir
nam 1904 & Larderelo (ltalia) da xay dung thanh ¢ong nhd mdy dién dia nhiét c6 cong sudl
365MW. Con & Mi nam 1960 ngudi ta méi xay dimg loai nhd mdy nay tai Sanfrancixco vdi cong
suat 12,5MW. Nam 1973 ¢6 10 18 may cong suit 400MW I nha mdy dién dia nhiét 16n nhat thé
gidi ltic bay gio. Nam 1980 tai Sanfransixco(M1) ngudi ta dd xay dung nhd mdy dién dia nhiét cé
cong suit 1180MW di cung cdp dién cho ca thanh pho,

Su khéc nhau giifa cic nha mdy dién dia nhiét so véi cic nha mdy khdc 1a nha may loai
nay chi cdn 1y hoi tir long dat dé san xuat nang lugng nén qui mo nha mdy rdt gon nhe, don
gian . Dac biét nha mdy dién dia nhiét khong can kho dy trit nhién liéu nén vira giam dugc dién
tich, vira an toan. Tuy nhién, hiéu suat tuabin cla nha mdy dién dia nhiét di duge xay dung &
Grysers chi bing 1/3 hiéu sudt cic nha mdy dién cung loai. Mac du hi¢u suit thdp nhung qui mé
nha mdy nhd nén gid thanh xay dung va lap dat thap va dac biét 1a trong qud trinh van hanh
khong can nhién liéu, khong can 6ag din, ndi hoi, khong cdn dén bo phan bao vé phéng xa.
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Hinh 1.6. Cdu tae cdc bin dia nhiét.

by Bén nliiér nitoe néng

Do nuge sor & dg siu 16n dp suat cao nén nhiet do soi dat (61 180'C-370°C va nang
lugng ton tai dudi dang hoi nude néng. Dua vao cdc 56 liéu do dac duoce ngudi ta hy vong tiém
nang cia nhifng bon nhiét nude ¢6 thé 16n gap 20 1an so véi loai hoi kho. Khi xuyén qua lop bé
mat Trai Dat o dp suit khi quyén nudc boc hoi nhanh tao ra dp sudt cao nhir duge dun trong ndi
supde, trong hoi nudc ¢ chita 10% — 20% nudc, nén nguoi 1a goi 1a bon hoi am. Da&i véi loai
nay nguoi ta phai ding cong nghé dac biét dé tdch nude ra khoi hoi nudce nong, vi trong nude cé
chita nhiéu loat cin, cde mudi khodng, vi cde nguyén (6 nang, ching dé gay hién wong an mon
cdc thi¢t br. Hieén nay & NewZeland ngudi 1a di xay dung nha may loai nay co cong sual 75MW,

nha may & Wairakei ¢6 cong suat 192MW.
¢y H¢ dd ndng kié (Hot dry rock systems)

Hau hét mo dia nhiét foai ndy déu nidm & gin bé mat Trdi Dit, khong tiép xtic tryc tiép
véi cac mach nudc ngdm nén ¢ day khéng ¢é hai nude hode nude néng. Ngudi ta udc tinh ring
nang leong cua loai mo nay it nhat Ién gp 10 ldn tong hai loai rén. DE khai thic loai nang
lugng nay nguoi ta thudng ding phuong phdp khoan hai 16 gén nhau theo hinh chit Vdé din
nude xudng va hoi néng tén. Cin phd huy khéi dd & gitta bing phuong phdp thuy {yc dé tao ra
cdc Vet nift ne trong khéi dd granit, giong nhu trong cong nghé khai thic diu khi. Véi cong nghe
nay vao nam 1973 ngudi ta da thu duge luéng khi néng tir bén nhi¢t did kho néng & ving Los
Alamos (Mi), Newmexico. C6 noi nguti 1a khoan sau 5km vao khei da granit va dat dén nhiét
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do 300C. Méi cap I8 nhu vy ngudi ta 6 thé tao ra khéi dd nit né 161 500 trig¢u m'. Cic chuyén
gia Mi tinh ring v&i gradien nhiet do 25°C/km chi¢u sau 12 gid tri trung binh hop 1y cho toan
nude Mi d6i véi loai da 6 nhiét dung ding tich 2,2.10" J/km'. Sir dung chiéu sau cé nhiét do
ban ddu 150°C vai toin nudc M dién tich 9,36 tricu km’ thi s& ¢6 mot il lugng nhigt tuong
duong 252.10% ti 14n ddu. D6i v6i viing cd gradien nhigt do cao 45°C/km thi véi 2% dién tich
nude Mi da cho tiém nang 16,52.10" ti tdn dau.

Theo dénh gia ciia cdc chuyen gia thi nguén thi nguyén dia nhi¢t wén toan th& gidi co
thé khai thic vio khoang 880GTOE, trong d6 ¢6 60GTOE di duge xdc dinh. Viéc xdc dinh cic
khu mo va mot s6 trd ngai vé k¥ thudt da ngan can viéc sir dung ning lugng dia nhiét. Hién nay

c6 khoang 7100MW di va dang xay dung. Trén bang 1-4 Ja cdc trung tam dia nhiét da duoc xay

dung.
Bang 1-4. Cdc nha mdy dién dia nhiét trén thé gidi
B . S6 luong nha . ,
Tén nude . Kiéu Cong suat [MW]
may
[.CHARen 3 VDL, VD2 -390
y I vbt 30
3 L VbLVD2 95,0
43 VS, VDI 519,2
3 VS, VDI 32,25
I VDI 3 2,0
3L vbb 1 450
16 vbyvbz L 6450
.56 | VS, VDL VD2 B 2022,11 |
10 _vb2 L1672
. . " VDI PPN I— 35"0 ..............
}2.NbatBan 2 - VS, VDI, VD2 2t
(3. LBNga L | VDL e
[4.Phip o 1 vb2 A2
______ 15. Philippin 2 VDl | 8940
____________ [6. Tho Nhi Ky 2 VDl 206
17. Trung Qudc 12 vDl, B 14,32

V'S — Béu nhiét hoi kho; VDIV D2 — Bén nhiét meée néng leai | & 2; B - Hé da nong khe.

TR EIVEIRS] 17



1.2.2.3. Nguon ndng luong gio

Nang lugng co hoc trong ty nhién duge sit dung phii k€ dén 1 nang lugng gi6, sing
kién vé o6i xay gi6 la mot trong nhimg sdng Kién quan trong trong lich sur st dung nang luong
cua con ngudi. Cde coi Xay gié ddu ticn duge ché€ 1a0 vio thé ky thit 11 trude Cong nguyeén va di
duge sirdung & Trung Dong va Trung Quée. Coi xay gid chi duge sir dung bt ddu & Tay Au tir
the Ky XVL Tuy nhicn k¥ thudt nay dd duge biét dén tir 1an, cic ¢&i xay gié ¢6 ciinh nim ngang
da timg hoat dong tir the ky dau tién sau Cong nguyen & Ba Tu, Afganistan vi Tay Tang. Suu do
ching duge du nhip vao Trung Qudc va cdc nude thuoe viing Dia Trung Hai, dic biét khi ¢6
cudce Thap ty chinh cla ngudi Arap. O Tay Bun Nha (thé ky thit X), cé1 xay gié duge sirdung o
phia Bac, noi ma bang gid da han ché viée st dung ¢6i xay nude vio min dong. Nhimg cong
nghe cua coi xay gid kho lam chd hon 61 xay nude. Tham chi, tir thé ky thir XII. viee chuyén
sang lam cdnh ding ciing khong gidi quyét duge moi vin dé ton wai. Cin phai doi dén 1ién bo
cua nganh co khi vio the ky X1V va XV. G the ky XVII, ngudi ta tinh ¢6 t6i hon 1000 c6i Xay
gid ¢ ving Zaan cta Ha Lan. Ching duge dung dé chay cic miy cira ¢ xudng ddéng tau hoac

ding dé bom can nuée 6 cic hd chira.

Qua nhiéu the ky nang luong gié trd thinh ngudn ning luomg quan trong, NEUSL ta san
Xudt dién va bom nude tie nguon ning lugng nay va dac biet né duoc st dung phan 14n ¢ nhimg
ving xa x0i. Theo tinh todn, tong s6 nang lugng gié toan the gidi rong mot nam 1i 350 tri¢u
MWh, nhung do khong 6n dinh va phin tdn nén chi ¢é thé sir dung duge mot phan cyc nho. Tai
diu the ky XX, theo théng ke 16ng cong suat lap dat moi tg dung tir nang lugng gid chi 13 150
+ 200 MW, dén nam 2002, cong suat mdy phat dién bang stic gid clia toan the gidi da vuot qui
30 GW, san lugng di¢n nang trong mot nam la 4,7tricu MWh, riéng nganh cong nghiép cua Pan
Mach phai sir dung tdi 25% nang lugng tir gid, CHLB Die dan ddu trong viéc sir dung nang
lugng g6 véi trén 14.000 tua bin gié chiéin 40% 10an cau, Tuy nhien tinh trén toan 1hé 2idi nang
lugng gi6 chi chiém mot 11 trong khong ddng ké. Sy xuat hién cia dau mo va khi thién nhién da
lam cho tdm quan trong cta ning lugng gis khong con nhu trude, mat khic cac chuong wrinh
dien khi hod nong thon & Chiu Au da day 10i viee sir dung ning lugng gi6. Tir nhilmg nam 30
cua th¢ ky XX nang lugng gié chi con duge st dung ¢ mét 6 quéc gia nhir Pic, Anh, Dan
Much, Phdp, Li¢n Xo (cii), Mi.

Ngudi ta bi€n doi nang lugng gié thanh nang fuong dien bing cich sir dung cdc tuabin
khi déng (aeroturbine), ngudi ta phin chia cic hé théng bién béi bang tuabin nay theo cong sudt

nhur sau:

L. 11é théng mini ¢d cong sudt nho hon 0 kW.
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2. Hé¢ théng nho ¢6 cong suit 1ir 10 dén 100 kW.

3. He theng trung binh ¢d cong sudt tir 100 dén 300 kW,

4. He thong 1om ¢6 cong suat trén 500 kW.

Dic tinh clia tuabin khi dong phu thude vao van tde cla gio.

Tuabin ¢6 cong sudl dinh muc 40kW tuong img véi vin toc gid trung binh 13.4m/s,

van téc gié cue téu 3.6m/s, vin 16¢ gio cuc dai 22,3m/s, dudng kinh cich tuabin

13,21m.

Tuabin ¢6 cong suit dinh mic 935kW tuong dng vdi van toc gié trung binh 17.9m/s,

van 10¢ gié cue tiéu 5,4m/s, dudng kinh cdch twabin 11,0m.

Tuabin ¢6 cong suat dinh mic 100kW tuong (mg véi van toc g6 trung binh

12,9m/s, van t6¢ gid cuc tiéu 3.4m/s, van 16c gio cue dai 18,3m/s, duting Kinh cich

tuabm 17,1m.

Tuabin ¢6 cong suat dinh nmufc 250kW tuong tmg voi van toc g6 trung binh

17,0m/s, van téc gié cuc tidu 6,3m/s, van 18c gi6 cuc dai 26,8m/s, dudmg kinh cach

twabin 18,3m.

Tiém nang nang lugng gid & cdc nude duge cde chuyén gia dinh gid vio Khoang
300TWh/nam, chu yéu tap Trung ¢ Bic Mi vi Chéau Au.

1.2.3. Qui mo va ¢u ciAu san xudt nang luong trén thé gici

Trone thé ki 19 can bing ning lugng chi yéu dua trén cui, chat thai néng nghidp, suc
2 B JIZ ¥ X g ng

kéo stic val va nang luong ca bap.

Nira diu (he ki 20 dic trung boi su tang nhanh thanh phdn than trong can bang nang
luong. Nira san thé ki 20 tang nhanh khai thdc diu va khi. Nhimg thip ki cudi the ki 20 bat dau

phét trién nhanh nang luong nguyén ur. Bing 1.5 chi ra mic vi co cdu san xuat nang luong trén

toan the¢ gidi nam 2001.

Bing L.5. Sdn xudt ndng lttong so cap thé gioi nam 2001, don vi: 10" BTU

. Khi g Din Khi TN Hat Thuy Dia nhiét L "
Loal Than y ) Iy . - . L Tong
nhién thé hoi long |  nhin dién va loai khic
San lugng 93.63 93.92 145.48 986 26.45 26.68 5.22 403.24
Ti le (%) 237% | 233% 30.1% 2.4% 6.0% 6.6% 1.3% 100%
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Theo da phit trién kinh t€, nguén ning luong tiéu hao mdi ngay mot tang, moi trudng bi
& nhiém ngay mot nang, da ud thinh mot van dé quan tam pho bién cua the gidi duong dai.
Theo thong ké nam 1994, lugng nang luong tiéu phi mot kn cia the gigi 14 11 1 149 triéu tan
than tiéu chudn; du dodn d&n nam 2050, dan s6 thé gidi s& dat mitc 10 ti vi luong nang luong

can ding s& 1a tir 25 ti 340 triéu dén 29 ti tan than tiéu chuan.

Ty s6 gilta nang lugng hiu ich(NLHI) & ddu ra cla bang can bang nang luong va nang
lugng so cap (NLSC) 6 dau vao cla bang can bdng ning lugng biéu thi hiéu suat tong. Hiéu suat
nang luong ctia nam 1987 trén toan thé gidi la:

_ NLHI

Ny = —-.100

3072
- NLSC

106=38,7%
3]

Ngudi ta du dodn rang trong tuong lai (P. Putman danh gid nam 1860 n = 10%, nam
1950 n = 22% ) vao thé ky XXI n = 40%.

Ngay nay ta thay rang nang lugng 1a mét nganh céng nghiép phuc vu nhu cdu cho céce
nganh cong nghiép khdc trong nén kinh ¢ quéc dan. Ngudi ta dua ra khdi niém cudng do ning
lugng d6 1a moi quan hé ty 1€ nghich gifta mic tiéu thu nang lugng va 1dng san pham qudc noi
PIB.

I}
150 +
100 L /\ e
50 +
5 t
0 i Fo
1850 1900 1920 1945 1980

Hinh L.7. Bién thién cuong do ndng luong .
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I= trong d6: E — mitc tiéu thy nang luong tinh cho mét nam, [TOE];

E
; ' ]
Y - tdng san phdm quéc noi, [don vi tién t&].
Cudng do nang luong I duge hiéu 13 s6 nang luong cin thiet d€ san xuat ra mot don vi
tién te (VND, USD, EURO, ...). Su bién thién clia cudng do nang lugng theo thoi gian (nam)
dic trung cho qua trinh tang trudng Kinh t& clia mot dit nudc.

Trén hinh 1.7 biéu dién su bién thién cudng do nang luong theo thdi gian d6i vdi nang

luong thuong mai v nang luong tong clia mot qudc gia.

Tiéu thu ning luong cudi ciing rén the gidi duge chia theo ba nganh kinh t€ chu yéu la:
cong nghiép chiém 40%, khu vyc nha & va phi san xuat (trong d6 ¢6 nong nghiép vi ly do thu
thap thong tin) chiém 40%, con lai 20% la giao thong vin tai. Co céu nay thay déi tuy thudc vao
timg qudc gia, timg vung. Vi du ¢ Kénia hoic Srilanka, cong nghi¢p khong dat t6i 20%, trong
khi d6 khu vuc nha & va phi san xuat gan 15i 70%; & Nhar Ban cong nghiép qud 60% nam 1971
vi nay con trén 50%; & Mi giam xudng dudi 30%, 16n hon giao thong van tai v 16 rang nho hon
khu nha & va phi san xuit. Trong mdi nganh, mét 6 duge sir dung goi 1a chuyén dung(loai nay
thudng sir dung cho qud trinh hod hoc, ¢o hoc va chi€u sing, né chi ¢6 thé thoa man boi mot
ngudn nang lugng) con cdc sir dung khdc goi la thay the (c6 thé thod man bdi nhiéu ngudn nang

lugng), loai niy 1a sir dung nhiét nang.
1.2.4. Su phit trién khong dong déu vé nang lugng trén thé giGi

Mot dic trung cho su phat trién clia hé thong nang lugng trén the gidi trong the ki 20 la
su phat trién khong déng déu. Nhimg nudc cong nghiép phit trién nhu Mi, Tay Au v Nhat Ban
chi chiém duéi 109% dién tich, dudi 20% dan s6 nhung ¢6 trén 50% san xuat cong nghiép cua theé
gi6i, khoang 65% san xudt dién ning vi tiéu thy tréa 55% cdc nguon nang lugng thuong mai.

Mifc chénh léch vé tieu thu nang lugng giita cde nude trén the gidi la rat 16m, ty 1€ d6 ur
1 dén 40 14n, cdc nude cong nghiép phat trién (Mi, Nhat Ban...) tiéu thu xang, khi thien nhién va
dien rdt 16n, 8TOE/nguoindm, trong khi dé cic nudc thuge thé gidi thi ba chi
0,2TOE/Mmguoi.nam, ho phai diing chat thai thyc vat va hoa hodn mdi c6 mot bong den dién tis
tram diezen nhé. Muc chénh léch vé€ sin xudt ning luong hang ndm ciing rat ding ké. Chang han
nhu Nhat Ban 13 nuéc phai nhap todn bd nang lugng trong khi d6 Arap Xéut  xufit hang nam
bang bay lan nang lugng ho sir dung. Riéng sudt tiéu thu di¢n ning cing rit chénh léch (xem
bang 1.6).
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Bing1.6. Smdt tiéu thu dién ndng binh quin ndm 2004 6 khit vuc chdu A(kWhinguoi. nim)

Nudc Nhat Pai Loan Han Quéc Malaysia Théi Lan
S6 ligu 7117 7071 6629 3091 1824
Trung Quéc | Philippin AnDo Pakistang Viét Nam Ind6néxia
1484 579 552 469 451 439

1.2.5, Giot thi¢u mdt s6 bé thong ning lugng cic nudc

1.2.5.1. Hé thong ndng luong ciia Mi

M 1a nude ¢6 tiém nang nang lugng I6n, cong nghiép va giao théng rat phat trién, tiéu
ding dién nang va nhiét nang rat 1on cho sinh hoat.

Cad tric tiéu dung niang lugng & Mi dién bién nhu sau:

a) Tang rat nhanh cho dén ddu thap ki 60, chi y&u ding ddu va khi, giam ti 1¢ ding

than.

b) Ti€p theo dau gilr g ti 1& 44-45% va khi giam tir 33% xuong 25%.

c) Ti l¢ dung than tép tuc giam va twong ng ting nhanh ti 1é ding dién nguyén tir.

Sa di cau tric sir dung cdc nguén nang lugng so cap & Mi thay doi nhu viy 1a do su mat
can doi ngay cang tang gita mic tiéu thu nhién liéu ddu khi va khai thic diu trong nudc. Nhu

cdu ddu va khi ngay cang tang ma khai thdc lai khong ting kip.

Cdc gidi phip dé khac phuc tinh trang thi€u khi tu nhién nhu sau:

- Tang cudng tham do khai thidc cdc ngudn khi & Alasca vi Canada.

- Tang cudng nhap khau khi thién nhién.
- Nghién ctru khi hod than v t d6 tao ra nhién li¢u long

Nudc Mi la mot nuée ¢6 rat nhiéu mo diu nhung tir cudi thap ki 60 Mi dd phai nhap
khoang 1/4 s& lugng dau khai thac dugc trong nude. Ngay nay, khai thac ddu chia Mi chi dap iing
dugc 42% nhu cau va dén nam 2020 chi ddp tng duge 30% nén M1 di ¢6 nhing bién phdp sau

dé dai pho:

- Dic biét quan tam dén viéc kiém sodt nhilng viing ¢6 ddu ¢ Trung Dong, Dong Nam

A va Théi Binh Duong.
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- Nghién c(tu 12y diu tir cat ddu ma Mi ¢6 nhiéu.

- Tang cudng viéc tham dd viing Alasca méc db cin von ddu tu rit 1dn( cdc hang dau lén

nhat ctia Mi di dé vao d6 2 ti dola ma chua ¢ 14y mot giot ddu).
- Nghién ctiu va dua vao sur dung 6to chay dién.

Trit lwong than ctia Mi rét 16n. Trit lugng kinh 1€ khodng 277 ti tan, trong d6 nhiéu mo
c6 thé khai thdc 16 thién. Khoang 55-60% than san xudt ra duge dung trong cdc nha mdy dién,
20% cho 16 luyén coc, 20% cung cdp cho cdc nhu cdu cong nghiép khic nhu san Xuat ximing,

san xuat hoi nude ..., it hon 5% phuc vu cho doi sdng cong cong va giao thong.

Co ciu ngudn dién nam 2000 cua Mi la: dién than chiém 52%, dién hat nhan chi€m
20%, dién khi 16% va 7% thuy dién.

Mot phin do thi€u nhitng nhién liéu so cap Khdc nhit than, diu, khi, mot phan do tiém
ning khoa hoc ki thuat cia Mi rét 16n nén viéc nghién ciu va dua vao sir dung ning luong
nguyén tr & Mi rat duge chi y. Cic nha mdy di¢n hat nhan cia Mi ¢6 103 16 phan img véi tong
cong sudt thit bi 1a 101.000 MW chiém vi tri thir nhat trén thé gidi.

D6 thi phu tai clia Mi rat khong déng déu do phu tai phi cong nghiép chiém thanh phdn
16n. Phu tai cuc dai & hidu hét cac bang 14 vao mia hé vi nang lugng tiéu thy rdt nhiéu & céc thiét

bi lanh va cdc cong trinh wéi nuée.

Cd cdu cdc nha mdy dién & Mi ciing ¢6 nhimg dac diém riéng. Do khi hau 4m dp, nha ¢
néi chung la it ting va trai rong, gid nhién liéu lai ré nén it s« dung trung tam nhiét dién. Nhigt
dién chli y&€u 1a dung loai nhiét dién ngung hoi. Cdc tiém nang v€ thuy dién da duoc sif dung hiu
hét nén thanh phan thuy dién trong can bing nang luong cf giam dan.

V& sir phat trién cha hé thong nang lugng cita Mi c6 thé phan ra 1am hai giai doan dic
trung:

- Giai doan 1: Cho dén giira thap ki 60, cdc hé théng dién luc ndm trong tay cic cong ti
va van hinh diéu do ciing nhy thiét k& phi tap trung. Chinh vi vay da dan dén sy ¢& the ki vao
thang 11/1965. Do viéc ciit khong chinh xdc bao vé cba dudng day 220 kV din dién tir Canada
lam tan rd hé thong. Ngudi ta da phai cat mot luong cong sudt khoang 45.000 MW va viéc cung
cap dién dén nhiéu bang phia Pong hoan toan bi mat trong vong 14 tiéng dong hd.

- Giai doan 2: Ngudi ta di dung hod gilta cde doanh nghiép tw do va diéu khién tap
trung. Dé thyc hién diéuw dé ngudi ta da cho xdy dung nhiéu dudng day cao dp va siéu cao dp ndi
lién cdc hé thong dién vdi nhau. Tinh dén nam 1986 M1 da xay dung dugc:
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20.800 km dudng day 345 kV;
15.200 km dudng day 500 kV;
2.7100 km duong day +750 kV.

1.2.5.2. Hé théng ndng luong & cdc nudc Tay Au

Tay Au gém 18 nudc c6 s phit trién dién luc rat khong déng déu. Bon nude phat trién
manh nhét 12 Anh, Dic, Phdp, Y con ba nudc phét trién kém nhat 12 Bé Dao Nha, Hy Lap va
Thé Nhi Ki.

Vé ddu, khi: Cdc nude Tay Au nghéo nguén diu, chi tr gidi quyst duge 5% nhu ciu
nhung tiéu thu thi lai khong ngimg tang lén. Ti 1¢ sir dung ddu va san phdm dau chi€ém dén 60%
nang lugng chung. Khi thién nhién s dung & Tay Au khong ddng ké so vdi Nga va M.

Tay Au phir trién nhanh céc nha mdy loc dau tir ddu tho nhap & céc nude Trung Can
Pong va Bic Phi.

Ve than: Trong 10 nim 1950-1960 sin lugng cidm chimg & muc S00-520 tri€u tan va sau
dé giam dan.

Vi nguén nhién liéu rat han ch€ nén budc cic nude Tay Au phai tang cudng xay dung
cac nha mdy thuy dién. Néi chung céc ngudn thuy ning kinh 1€ da duge khai thdc hét,

Cu cau sit dung cdc ngudn ning lugng so cap & Tay Au ciing khic Mi & ché lugng nang
lwgng danh cho khu vue sinh hoat va budn bén 12 tuong déi it. Co cdu d6 nhu sau:

Cong nghiép 50-55%, giao thong 15%, khu vyc buon ban, dich vu, doi séng 25-30%,
nhu cau khic va ton that 5-10%.

Hién nay hau hét cdc nude Tiy Au da gia nhap "Hé thong dién hop nhit Tay Au" c6
t6ng dién nang khodng 3000 ti kWh/mam. Tuy nhién sy lien két & day Ix lien két yéu, sur trao déi
dién nang 1a tuong doi bé (khoang 10 tricu MWh/nam) chi yéu 1a dé 161 wu viée sir dung cic
nguodn thuy dicn.

Phin 16n cdc nuée Tay Au c6 he thong dien thuoe sy quan i clia céc quée gia.
1.2.5.3. Hé théng ndng lugng cua Thdi Lan

1. Tinh hinh hién nay cia nang hrong Thdi Lan

Song song vdi su phat trién cla nén kinh (€, nhu cdu sir dung dién cfing nhu sin luong
dién hang nam cda Téng cong ty Phat dién Thai Lan (EGAT) lién tuc bién déi. Tir nam 1987
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dén nam 1995 san luong dién hang nam cta EGAT ludn ludn ting truéng manh, nam thap nhat
la 11%(1993) va cao nhat 1a 18,5%(1990). Do khiing hoang kinh t€ nén tit nam 1996 do tang
trudng giam di, cdc nam 1998 va 1999 ¢é do tang trudng am.

Vao thdng 2-2000 hé thong dién Thai Lan c6 tong cong sudt dat 20.056 MW. Trong dé:
- Cac nha may thuge EGAT chiém 16.304 MW(81%)

- Cde nhia may thudce tr nhan va mua dién cba Lao 3.752 MW(19%).

Ti 1¢ cong suit cac nha mdy dién trong ong cong suét dat clia cac ngudn dién thude

EGAT duge cho trong bang 1.7.

Bang 1.7. Céng sudt cde loai nha mdy dién ¢ Thdi Lan

TT Loai NMDP Cong suat dat(MW) Ti 1&(%)
1 | Nhiet dien 7227.5 443
2 | NMD chu trinh hén hop 55346 33,9
3 | Thuy dien 2879,5 ' 17,7
4 Tuabin khi va diézen 662 4,1
Cong 16303,6 100

Phu tai cuc dai cia hé thong dién 1a 14.918 MW vao ngay 5/4/2000.
2. D bao nhu cau dién ndng

Khung hoang kinh t€ coa khu vurc tir nam 1997 di gay ra d6 tang truong "am” doi véi
phu tai dién. Thang 9/1998 khi nén kinh t& bit dau phuc héi, tiéu ban dur bio phu tai da xem xét
lai va dua ra dy bio méi véi gia thiét nén kinh € duge phuc hdi va ting truéng véi toc do trung
binh, K&t qua tém tat trong bang 1.8. _

Bing 1.8. Du bdo sdn luong dién dén 2011 cua Thdi Lan

Niam Cong suat dinh (MW) Dié;ﬁ@fj;gnm};um
2000 15.254 97.858
2001 16.214 103.658
2005 22.168 141.300
2011 30.587 194.930
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Do nhu cdu cdc nam 2000, 2001 tang khong 1n nén cong sudt dy phong ngay & trudng
hop 16i thiéu ciing dat mic 25%, diéu dé chiing td viéc dau tr vao dien luc 1a chua cdn thiét, do
dé EGAT da tién hanh:

- Hodin mét 56 cong trinh chua khéi cong xay dung.

- Dian ti€n do mot s6 cong trinh dang thi cong.

- Pua ra khoi k€ hoach 2 t6 mdy 56 3 va s6 4 Nha mdy Nhiét dién Ratcha Buri.

- Hoin th&$i han nghiém thu mot s6 nha mdy dién doc lap.

- Hodn mua dién coa CHDCND Liao.

- Di chuyén tuabin khi ciia Nha may Dién Sai Noi vé Surat Thani dé dap (mg nhu cdu
dién nang cla cic tinh cuc nam Thdi lan.

3. Lién két hé thong véi cde meoe ldng giéng

Chinh phi Théi Lan coi viéc nhap khau dién tir Lo, Mianmar va Trung Quéc 1a mot
gidi phap quan trong dé dam bio can bing nhu cau dién nang trong tuong lai:

- V6i Lao: Thdi Lan s& nhap khau 3000 MW ciia Lao vao nam 2006.

- V6i Mianmar: Thdi Lan s& nhap khiu 1500 MW ciia Mianmar vao nam 2010.

- V6i Trung Quéc: Thdi Lan sé nhap khdu 3000 MW cla Trung Quéc vao nam 2017.

4. Chuyén déi co ché’

Tir dau thap nién 90, chinh phl Thai Lan di ¢6 quan diém vé phi diéu tiét nganh dién
luc va dinh hudng huy dong ngudn luc clia khu vuc tu nhan tham gia phit trién dién lyc thong
qua cic hinh thitc ¢6 phan hoa va t nhan hod. Vai trd cla khu vuc tir nhan trong viéc cung (ng
nhu ciu di¢n cha nén kinh t€ da dugc chinh phi coi trong va timg budc duoc nang cao. Thuc
chat cua chinh sdch trén la timg budc 120 ra mot thi rudng dién véi nhidu ngudi tham gia va da
dang hod sO hitu cdc khau phdt dién va phan phéi dién. Tir nam 1992 dén nay da thanh lap 8
cong ty trnhan va cong ty c6 phén vé dién. Tir nam 1992 chinh phi Thai khuyén khich tr nhan
phit trién cdc nha mdy dién nhd nhim sir dung c6 hiéu qua tai nguyén nang luong so cap. Vao
thai diém thdng 2/2000 di ¢6 53 nha mdy dién vdi (éng cong sudt khoang 2134 MW,

5. Mot 6 nhdn xét

- Tuy dan s6 Thdi Lan chi bang khoang 80% dan s6 Viet Nam nhung cic chi tiéu dién
luc cua Thédi Lan nam 1999 da dat mic phdt trién khd cao so véi Viét Nam:
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Qui mo he thong dién tinh theo san luong dién nang gap 3.8 lan, dién nang tinh theo dau
ngudsi gdp 4,5 14n. D€ dat duge trinh do tvong duong véi Théi Lan nam 1999 vé qui mo chiing ta
cdn 12 nam, vé dién nang tinh theo ddu ngudi chiing ta cin khoang 18 nam phdt trién lién tuc.

- Trong bai toan can béng dién ning cho mudi nam tdi, dién nang phat cua khu vuc tu
nhan va dién nang nhap khiu chiém i 1é déng ké.

Du kién dén nam 2010 Thdi Lan s& nhap khau khodng 6000 MW tir cdc nudc ling
giéng, twong duong khoang 20% cong sudt dat toan hé thdng dién.

§1.3. DU BAO NHU CAU NANG LUGNG TREN THE GIOI

20 —
18 - - - .
16 — Cic nudc dang phit trién

8 —
\@\\\

[T S5 R CH o
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Hinh 1.8. Tiéu thu ndng luong so cdp trén todn thé gidi,

Xu hudng chung cla sy phét trién nang lugng rén the gidi duge dac trung bdi mot s6
huéng chinh nhu saw:

- Tu nhan hoi nganh nang lugng: Cic finh vuc chi y&u trong san xudt, truyén tai va
phan phéi ning luong truée day thudmg do nha nudc quan Ii thi nay di chuyén din sang tr nhan,
Dic biet trong nganh dién thi tw nhan hod da uwd thanh mot Xu thé 1 nét trong tat ca cdc nhém
nuée va khu vie trén thé gidi.

- Mitc do canh tranh ngay cang ting giifa cdc t6 chic, cd nhan hoat dong trong moi linh
vire clia nganh nang luong

- Phi tap trung trong quan li, ddu tu va qui hoach phat trién ning lugng dé ddp ung ngay
cang t6t hon v6i nhu cau cia nén Kinh t& thi trudng md va kha nang dip ing nhimg nhu cau cdp

thiét vé ngudn nang lugng so cap cling nhy nhan luc va nguén von.
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- Céc nude 'dang phat trién véi t6c do tang trudng kinh 1€ va nhu cdu ning lrong cao hon
nhi€u so véi cdc nudc phat tri€n s& chiém phan 16n trong cin can ning lugng thé gidi. Theo
danh gid cia Hoi dong Nang lugng Thé gidi WEC (World Energy Council) muc sir dung ning
lugng trén toan thé gidi tir nay dén nam 2020 hang nam sé tang khoang 1,4%, trong d6 cic nudc
dang phdt trién ting dén 2.6% va 16ng muc tieu thu ning lugng clia cic nude dang phat trién sé
vuot lén trén cac nude OECD tir nam 2025 (xem hinh 1.8).

§1.4 TINH HINH NANG LUQONG G VIET NAM
1.4.1. Nguén ning lugng so cap

Viét Nam 12 mot nude nam trén bdn dio Dong Duong, phia Déng gidp v6i bién Pong,
phia Tay gidp v6t Lao vd Campuchia, véi mot di€u kién khi hau nhiét d6i am, phan biét bén mia
rd rét & mién Bac va hai mita & mién Nam. Thém luc dia phia Bic duoc hinh thanh tir lau doi, do
cdc qud trinh bién doi vat If cha dia chat nén di hinh thanh nhiéu nguén nang luogng héa thach
phong phii nhu: than da (Quang Ninh), khi thién nhién (Thai Binh). O phfa Nam hinh thanh
ngudn nang lugng diu mo va khi thién nhién véi mot trir luong kha 16n. Negoai ra sy hinh thinh
cdc con song di tao ra mot ngudn thuy nang duge ddnh gid 1 cao nhat Pong Nam A. Vi
3260km bd bién 12 mot diéu kién thuan lgi cho viéc khai thic ngudn nang lugng thuy triéu vi
ning lugng gid, ngudn nang luong dia nhiét cling chiém mot 1 1¢ ddng k€ trong tém niang nang
luong Viét Nam.

a) Nguén thuy ning

V6i mot hé théng song ngodi ddy dac ndm rai rde & ba mién Béc, Trung, Nam 13 mot
ngudn thuy nang 16n cho phép xay dung cdc nha mdy thuy dién. Bing phuong phip todn hoc
theo Iy thuyét dong luc hoc ngudi ta ddnh gid duge tiém niing thuy nang cia Viét Nam. Theo
ddnh g4 cha chuong trinh nghién ciu cdp Nha nuéc KHCN 09: "Xdy dung chién licoe va chinh
sach ndng liegng bén vimg”, tiem nang ki thuat thuy dién nude ta khoang 123 ti kWh, tuong
duong cong suat lap dat khoang 31.000 MW. Néu xem xét céc yéu (8 kinh &, xi hoi va tac dong
(6i moi trudng thi tiém ning kinh € chi con khodng 75-80 ti kWh, tuong duong véi cong sudt
18.000-20.000MW. PXén thot diém nay tong cong suat cic nha mdy thuy dién da duoc xay dung
& nudc ta la 4115MW tuong tng san lugng dién trung binh hang nam khodng 18 ti kWh. Trir
nang kinh t&€ cfia 10 luu vuc song chinh chi®ém 85,9% trit nang kinh t€ trén toan lanh thd (xem
bang 1.9).

Vé thuy dién tich nang, nganh di¢n dang ¢6 dy 4n nghién ciu kha nang xay dung cdc
nha méy thuy dién tich nang nhim ting cudmg kha ning van hanh kinh t& hé thong, tan dung
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ngudn nude qui gid va gidm tiéu hao nhién liéu hod thach. Hién 16 chiic JICA dang phai hop vdi

chuyén gia Viéet Nam nghién ciu mot dé an Qui hoach phdt trién cdc nha may thuy dién tich

nang & Viét Nam. Theo nhitng k& qua ban ddu cia nghién ciu nay, trén toan qudc ¢o6 trén mot

chuc vi tri ¢6 kha nang xay dung cic nha mdy thuy dién tich ning véi cong suat tir 400-
1000MW. Téng tiém nang thuy dién tich ning so bd ude tinh khoang trén 10.000 MW. Dé dn

nay dang trién khai tap trung khao sit nghién ciu Ki 5-6 vi tri t6 ra thuan loi nhat vé dia hinh,

kha ning xay dung va c6 cdc chi s6 kinh € k1 thuat va moi trudng tot nhat. Du ki€n sau nam

2010 ¢6 thé dua mot vai cong trinh nha mdy thuy dién tich nang vie vin hinh va dén 2020 ¢6

thé xay dung khoang 1000-1500 MW.

Bang L9, Tiém nang kinh 1é-ki thudt thuy dién Viét Nam

Cong suat

bDién nang

TT Luu vire song (MW) (TWh) Ti Ié (%)

1 Song Lo- Gam- Chay 1470 581 7,0

2 | Song DA 6960 26,96 23 |

3 Song Ma 890 3,37 4.0

4 Song Ca 520 2,09 2,5

5 Song Vii Gia - Thu Bén 1120 429 51

6 Song Tra Khac - Huong 480 2,13 2.6

7 Song Ba 670 2,70 32

8 Song Sé San 1980 9,36 1.2

9 | Song Srepok 700 T332 40

10 | Song Dong Nai 2870 11,64 140
Caong 10 luu vuc chinh 17660 71,67 85,9
Toan bo lanh thé 20560 83,42 100

b) Nguéon ddu khi

Theo danh gis gan day nhdt, tinh dén nam 2002 (dng tri lugng ddu Khi ¢6 thé thu héi

cla nude ta vio khoang 3,75 ti m' ddu qui doi, (ap trung chd y&u o thém luc dia, trong d6 tri

lugng da duge xde minh vao khoang 1,25 (i m® véi ti 1€ khi dét chiém hon 50%. Tong hop trit

luong ddu khi duge cho trong bang 1.10.
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Bang 1.10. Tong hop trit lwong diu khi

TT Danh muc | Téng(triéu m' qui diu)
1 | Tong triv luong va tiém nang dau khi | 3750
- 1| Trit lugng da phit hién vit ¢6 thé thu héi 1251
2 | Tiém nang chua phat hicn: 2499 o
trong d6: - Gia thiét 1535
- Du bio 946
IT | San lugng da khai thic 141,4
1T | Trir lugng con lai ¢6 thé khai thac 1109,6

So v6i cdc nude trong khu vire Dong Nam A, tiém nang dau khi cha Viét Nam duoe

ddnh gid ¢ nmuic trung binh, thap hon Indonésia va Malaysia nhung cao hon cic nudc con lai.

Hién nay, hang nam san lugng dau tho duge khai thic ¢d khoang 16 triéu tan, dang ¢é

du ki€n nang l1én 21,6 tricu tin/nam. Tir nhimg tan dau thd dau tién duge Khai thac ké tir ndm

1981 dén nay di nang tong san lugng 1én dén 100 tricu tan (thing 11/2001). Diu duge khai thic

chi y&u dé xudt khau. Sau khi nhi mdy loc dau s6 | Dung Quat (Quang Ngiiy ducce hoan thanh

thi mét phan dau tho sé duge loc tai ddy. Song song vdi viéc khai thadc ddu tho, 1ir nam 1994 viéc

khai thic khi thién nhién da duge bit dau ¢ 1ai Ba Ria. Hién nay, trung binh méi ngity khai thic

tir 4 dén 4.5 wiéu m’ khi déng hanh. Luong khi nay duoc cung cap cho cum tuabin khi & B Ria,

Phiu M1 va nha may LPG Dinh C6 cong suat 300 ngan tan / nam. Trén bang 1.11 la san hrong
khai thdc dau khi tirnam 1991 - 2000, don vi tri¢u tan.

Bing 1.1L. Sdn lugng ddu khi{don vi triéu tan)

Nam 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
San luong 40 | 55 | 63 | 71 | 76 | 88 | 102 | 124 | 154 | 175
dau tho
Xudt khau 392 | 545 [ 615|619 76 | 87 | 102 | 124 | 149 | 174
dau tho
San luong khi
(riéu m’) - - - - | 186 | 270 | 400 | 880 | 1500 | 1600
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¢) Nguon than dd

Cic mo than chi yéu nim & Pong Bic Viét Nam (Quang Ninh). San luong than khai
thdc hang nam & khu vuc nay chiém khoan 90% san lugng than khai thic civa toan nganh than.
Loai than chinh & day 14 than anthracite vA mot s6 lugng khong nhiéu than nau, than ban nam
& tam gidc song Hong vi song Mékong. Tren bang 1.12 bicu thi trit lugng kinh 1€ than trén lanh
thd Viét Nam.

Bang 1.12. Tri lugng kinh té cde loai than trén linh the Vigt Nan

Loai than Ving mo I1"Lrﬁluc_1‘|'1g San luong k!'zal thac
(trigu 1an) trung binh
1 trigu tin/nam
trong do:
i ) : - 11,7% khai thic 19
Anthracite Quang Ninh 3238 lhlién ¢ khai thac 16
- 82,3% khait thic
ham mo
Than nau Tam giac song Hong
215
Tam gidc song Hong
Than biin va song Mckong 348

-

San xuat than trong nuGe nhiéu nam tir 1976-1992 ludn chi dat mic trén dudi 5 wigu
{in/nam. Bat diu tir nam 1993 san luong duge nang 1én gén 6 triéu tan / nam va dén nam 2003 la
khoang16 triéu tin (xem bdng 1.13). Tiéu thy than trong aude nam 1997 khoang trén 6 triéu 1an.

Hién nay 1dng cong sudt khai thdc ciia cic md than trong ca nuGe khoing trén 15 triéu tan/nam.

Bang 1.13 - Sdn lugng than trong nidc (10° tdn)

Nam oo (1991 11992 [1993 [1994 1995 1996 [1997 [1998 1999 {2000 2001 |2002

San lugng 14,6 5.0 50 MY 7.1 8.4 3.8 4 17 %0 12 13 16 J

Thun khai thac duge sir dung trong cdc nhd mdy nhiét dién (Pha Lai, Udng Bi, Ninh
Binh) v mot phin xudt khiu ra nude ngoai bang dudng thuy. Giai doan 1991-1998 xuat khau
tong cong duge 18,8 triéu tah, trung binh hon 2,3 triéu tan/nam. Dac bigt nam 1996 di xuat Khau

hon 3,6 triéu tan.
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d) Nguén nang lugng dia nhiét

Két qua nghién citu bude diu cho thay ca nude ta c6 khodng 300 mach nude néng, nhiét
do trén mat dat do dugc tir 30 - 105"C, phan bé chi yéu ¢ ving Tay Bdc (chiém 49%) va Trung
Bo. Cac mach nudc 6 nhi¢t do cao tir 61 - 100”C phén 1on lai tap trung & mién Trung Bo (59%),
ohw mach nude ¢ Ld Voi-Quing Binh ¢6 nhiét do 100"C. Dd kho & chiéu sau gdn mat dat chi
méi ¢6 16 tai fai bon bon tram tich 6 tri€n vong dau khi. trong bdn bén thi ¢6 ba bén 1a & Song
Héng, Pa Niang, Nam Con Son ¢é gid tri gradien nhi¢t do 1a 42°C/km. Khi déi chidu véi cic
ngudn nude néng & mién Trung Viét Nam vdi vimg Nevada mién Tay nuée Mi nhiéu chuyén gia
da nhén thay nhiéu diém twong dong. Néu theo cdch danh gid clia Mi thi 98% dien tich nudc ta
c6 gradien nhiét d¢ 25"C/km, con 2% la 45”C/km thi 18ng trir lugng dia nhiét & Viet Nam tuong
duong 9 ui tan dau. Theo dinh gid clia cic chuyen gia thi & mot s6 diém 1ir Quang Binh dén

Viing Tau c6 kha nang xay dung nha mdy di¢n dia nhiét vdi tng cong suat khoing 200MW.
e) Nguon nang lugng Mdt Troi, gio

Nudc ta nam trong ving ¢6 s& gid nng trung binh khoang 2000-2500 gid/nidm voi tong
ning luong bife xa Mt Trdi cao, trung binh khoang 150-175 kcal/cm®.nam. Tuy nhién gid thanh
lap dat cdc bo pin Mit Trai rat cao, khoang 8-8,5USD/W.

Trén co s¢ cic s6 liéu théng keé tir hé thong do dém khi tugng thuy van cia ta, ning
lugnig gié duoge ddnh gid bang kWh/m’.nam & do cao 10 m. Tiém nang gi6 & nudc ta duoge ddnh
gid vao khoang 80C-1400 kWh/m®.nam & cdc hai dio, 500-1000 kWh//m’.nim & ving duyén hai
va Tay Nguyén va dudi 500kWh/m”.nim & cdc khu vue khdc.

Tinh dén cudi nam 1999, & nude ta ¢6 1000 tram dién gié c& gia dinh (cong suat tir 150-
200W). Hien dang c6 mot s6 dy dn dién gi6é ¢d lon dang duge dua vio ké hoach phdt wrién &
Khdnh Hoa (20MW), Qui Nhon (15MW), Quang Ngii (800kW), Bach Long Vi (800kW), Ninh
Thuan (625kW). Du kién c6 thé dua 18ng cong suit dién gié len dén 150MW vao khoang nam
2020.

1.4.2. Hé thong dién Viét Nam
1.4.2.1. Thuc trang

Theo 16ng cong ty dién lye Viet Nam (EVN), nhu cdu dién thaoi gian qua da tang trudng
@ mifc do khd cao. Giai doan 1996-2000 tuy ¢6 mot s6 ndm bi anh huéng cha khing hoang khu
vuc nhung nhu cau dién vin ting & mitc x8p xi 13%, dac bi¢t tir nam 2000 t6i nay nhu cdu di¢n

di tang O mifc cae 14-15% va dy bdo s& con duy tri & mife do nay trong nthimg nam téi.
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Hién nay tong cong suat lip dat cha cdc nha mdy dién nudc ta la 8909 MW, cong suat
kha dung khoang 8650 MW, trong d6 thuy dién khoang 46%, tuabin khi 27%, nhiét dién khoang
16%, ngoai nganh 6%, diesel 5% (Hinh 1.8).

Hién nay nganh dién di cung cap dién cho 100% s6 huyén, 81,8% s6 xa, 73,5% s6 ho

nong dan.

Mitc do phu dién dén cdc viing sau, ving xa da cao hon cic nude trong Khu vuc.

Diézen va thuy
dién nho 5% Ngoai nganh 6%

Tuabin khi 27%

Nhiét dien dau 2%
Thuy dién 46%

Nhiét=dién than 14%

Hinh 1.8. Co cdu nguén dién Viét Nam 2003.

Trén bang 1.14, s6 liéu cdc nha mdy dién trong hé thong dién Viét Nam tinh dén nam
1999. (Nguén EVN). Nhin chung Viét Nam vin 1a mot trong nhimg nudc ¢6 mifc san xuat va
tiéu thu dién nang thdp nhat trong khu vuc. Hé théng chuyén tai va phan phéi xudng cép, lac
hau, hiéu suat clia cic nha mdy nhiét dién dudi 30%, t6n hao dién nang con cao (nam 1999 ton
hao 1a 15,5% ), miic do khong bang phéng cta dé thi phu tai la 16n nén thuong xuyén phai sa
thai mot luong phu tii dang ké trong cdc gid cao diém (trong cic nam 1999-2002 lugng sa thai
khoang tir 200 MW dén 400 MW).

Vé co cdu san xuat dién, trong nhitng nam tir 1991 dén 1996 san lugng thuy dién luén
chiém ti trong cao trén 70% (riéng nam 1994 1én dén 75%), nhung da c6 xu thé giam din va chi
con 51% nam 1998. Nam 2001 san lugng thuy dién dat cao nhit tir truéc dén nay (18,215 ti
kWh), nén ti trong thuy dién lai tang 1én 59,5% va dén nam 2003 chi con 46,04%. San lugng
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tuabin khi dic biét 1 tuabin khi chay khi thién nhién ngay mot ting va dat tGi gin 20,3% trong
nam 2003.

TBK chay dau o chzen{0,0?%
0‘40&:{: ERAG ok J Ngoai nganh
~ 8‘670/0 I 4 920/
TBK chay khi 92%

20,32%

Nhiét dién dau
2,16%

Nhiét dién than 17,43%

Thuy dién 46,04%

Hinh 1.9. Ti trong dién nang sdn xudt nam 2003.

Téng dién niang cung cip cho ca nudc nam 2003 1a 41,3 ti kWh, vdi ti trong nhu trén
bang 1.14.

Bang 1.14. Cdc nha mdy dién hién cé o Viét Nam

TT Ten nha méy C‘"’“[gl\;{{f; dat C{?ngs[“ﬁ\fl‘é
(1) (2) (3) (4)
I Thuy dién 4136 4148
....... R et - -
_____ R — —
: po o L 2t =
- Song Hinh 70 70
— e = =
| Pa Nhim-Song Pha 177 177
7 Tri An 400 400
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Bang 1.14 (1iép theo)

L @ ) 4
8 Thic Mo | 56 | 150
___________________________________________ i o e
_____ e o o =
- e = =
______ - S i 2 =2
— TP — > =
12 Ninh Binh (chay than) 100 100
13 Pha Lai 1.2 (chay than) 1040 1000
o e I 2 o
....... R - >
S e soc i 2o >
_____ = (R R
17 | Thi: Duc (TP. HCM) 128 70
....... v = -
Pha Mi 2.1&2.IMR S 75 725
19 Phii Mi | - 1090 1090
2 e e o
2 e e i o
e DU e o
= e 2 e
""" 23 | Mién Nam 1029 50
""" 24 | Mua ngoai 2242 2242
Rt S e -

He thong dién 500 kV bat dau van hanh tir gitra nam 1994, véi viéc dua vao van hanh
dudng day 500 kV Bac-Nam dai gdn 1500 km va cdc tram 500 kV Hoa Binh,Pleiku va Phi Lam
cong sudt mdi tram 12 900OMVA. Hien nay tong chiéu dai cdc dudng day 500kV da la 1534 km
va tdng cong sudt cdc tram bign dp 500kV 1a 2700MVA.
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1.4.2.2 . Cdc dinh huéng phdt trién nganh Pién luc Viét nam
- Sap x€&p lai va 6n dinh t6 chifc san xuat.

- Dau tur chi€u sau, cai 1o nang cap,hién dai hod d6i véi cac co sO ngudn va ludi hién

6, dong thoi phat rién ngudn va ludi dién mdi mot cich déng bo.

- Phat trién cdc cong trinh thuy dién(dac biét 1a cong trinh Thuy dién Son La) dé tan
dung khai thic nguon thuy nang cua dét nudc, trudc hét tap trung vio cdc cong trinh hiéu qui
kinh 1€ cao trén song Da, song S¢ San, song Dong Nai va cdc song khac. Phit trién cdc nha miy
nhié¢t dién v0i ngudn nhién liéu da dang nhu khi d6t, than, ddu mo, trong dé wru tién cic nha may

dién sur dyng khi dot phir hop véi kha nang khai thdc cac mo khi ctia nudc ta.

- Phéi hop v6i cdc nude trong khu vue nghién cidu va trién khai du an lien két luéi dien

khu vire dé trao dot dién nang va nhip khau dien cho giai doan tir nam 2005,

- Nghién cttu va trién Khai chuong trinh DSM (Demand Side Management- Quan I nhu
cau phy tdi) nham tict kiém dién nang. Thuc hién cdc bién phap tich cuc dé giam 16n thét dién
nang (tir 15-16% nam 2000 con 11-12% nam 2010).

- Trién khai chuong trinh dua dién vé nong thon, xay dung thi diém dién khi hod nong
thén va mo hinh quan i [uéi dién nong thon hop 1i, ¢ hiéu qua.

- Thu hit von dau we trye ti€p clia nide ngoai va cde thanh phdn trong nude tham gia
ddu tu vio phat trién ngudn luGi dien dudi dang BOT, BOO, IPP, JV trén co 56 dién lic quoc
doanh phdi gilr vai tro chd dao. Nghién ctu dé ¢6 phin hod mot s6 nha mdy vira v nho, Juéi
di¢n phan phoi khu vuce dé giai quyét kho khan vé ngudn vén dau tr v rang hiéu qui san xuat
kinh doanh.

- Diu tu trang bi cdc day chuyén cong nghé tién ti€n cho cdc x7 nghiép co dién, dac biét
la cdc thi nghi¢m dé timg budc ty sin xudl trong nudc cic thiét bi va vat tu ki thudt dién cho lu6i
dién d€n 220 kV va cdc phu ting vat t cho sira chita ngudn dién.

* Qui hoach dai han vé 16 chic va dao tao (dac biét chi trong cong tic dao tao lai) déng
thoi kign toan cdc co s& dio tao dé 6 di ning luc dao tao chinh qui vi béi dudn, rgdn han.
1.4.2.3 Cdc du dn phdt trién cia nganh Dién

a. Cdc nguon dién ctia EVN € ditge vay dung:

Thuy di¢n Son La (2400MW), Nhiét dien O Mon (600MW), Thuy di¢n Dai Ninh
(300MW), Thuy dign Se San 3 (260MW), Nhiét dién Hdi Phong (600MW), Nhiét dién Uong Bi
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md rong (300MW), Nhiét dién Phi Mi 243 (2x720MW), Nhigt dién Soc Trang (475MW), Nhigt
dien Quang Ninh (300MW), Nhié¢t dién Na Duong (100MW), Nhiét dién Cao Ngan (100MW),
Thuy dién Dai Thi (300MW), Thuy dién Dong Nai 3+4 (2x255MW).

b, Dur kién phat trién lusi dién truyén tdi

Tir nay dén 2005 s& xay dung 10.525 km duong day tai dién va 34.980 MV A cong sudl

tram bién dp tir 110 kV tr& 1én, trong do6 chia theo cdc cap dién dp nhy sauw:
+ Ludi S00 kV: 809 km dudng day vt 2.700 MV A cong sudt tram bién dp.

trong dé: Dudng day Yaly-Pleiku 2x25 km, Pleiku-Phid Lam 537 km, O Mon - Phié Lam 182
km, Phii Mi-Nha Be 2x49 km, Nha B&-Phi Lam 16 km;

Tram bién dp Ha Tinh (450 MV A), O Mon (900 MV A), Nha Be (900MVA);

Tan Pinh (450 MVA), Bao Loc (450 MVA).

+ Ludi 220 kV: 4.886 km duong day va 14.039 MV A cong suat tram bién p.

+ Lugi 110 kV: 4.830 km duomg day va 18.241 MV A céng sudt tram bién dp.
§1.5. GIA CA NANG LUONG VA CHINH SACH CUA CAC QUOC GIA
1.5.1. Khii niém chung vé gia ca nang lugng

Trong nam 1990, nganh kinh 1€ nang lugng thé gi6i da hoat dong ra sao? Nhiing lua
chon nang luong da duge thuc hién nhu thé nao: lya chon gilta nhing nang luong san c¢o hay
gifta cdc k¥ thuit ¢6 thé dim bio su can bang nhu ciu nang lugng cho nhiing nam sau? Phai
chang ngudi ta ¢d ¥ tic dong tdi h¢ thong cic thiét bi hi¢n ¢6 & cdc ho tiéu thu cling nhu g cic
nganh san xudt nang lugng? Trir nhimg trudng hop ngoai 1¢ ( nhitng co s6 cong nghiép dugc
trang bi déng thoi nhiéu ngudn cung cdp va thiét bi st dung nang luong) cac ho tieu thu khong
thé thay doi mot cdch thudng xuyén ngudn cung cip nang lugng clia minh. Néi chung ho déu
chdr doi dén ki han thay thé cia thiét bi. Con d6i vdi cdc co sd san xudt nang luong, nguoi ta bo
von dau tir € san xuat nhiéu nam, néu khong néi 1a nhiéu thap ky (cdc nha mdy dién, cdc dudng
day tai dién siéu cao dp, cic dubng Sng Jan khi dot, cdc ham mo). Nhu vay, sic i clia phin ki
thuat ha tdng vi théi quen 6 tic dong rdt [6n dén nhiing lya chon nang luong. Trong cac thoi ki
c6 st tang trudng Kinh & manh (1950-1960) hodc ¢6 su khing hodng vé cung cdp nang luong
(1970), su thay thé ¢6 thé dién ra wong d6i nhanh: thay the than dd biang dau mo va sau do 1a
tiét kiem nang luong va lai thay thé dau mo bing than dd, khi thién nhién va dién. Tat ca nhilng
thay déi nay déu dugc diéu khién bai su bich dong vé gid ca wén thi trudng quoc €. Nhimg bién
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dong nay da déng vai trdé chi y€u, it nhit 1a cdc nude co nén kinh & thi trudng va khong chi
truong mot ché do wr tdc, tu cdp.

Tuy nhién hé thong gid nang lugng quoc 1€ khong bao gitr tic dong mot minh véi cach
thic riéng ré, ma nd tac dong dén cac ho tew thy, cic co O san xuat thong qua hé théng gid
nang lugng quéc gia, noi phan dnh chi phi san xuit cha ngudn niang lugng quéc gia, cac biéu gid
ban thire 1€ va dac biét 1a hé thong thué khoi nhi nudc. Chinh vi viy ma su lua chon nang luong
chiu anh hudng cta cdc chinh sach phat trién kinh t€, chinh sdch phdt trién cong nghiép, chinh
sdch vé mai trudmg va 14t nhién vé ca nang luong.

Céc théi quen sir dung, hé thong gid quéc (€ va chinh sdch ciia cac qudc gia giai thich
phén 16n nhimg lua chon nang lugng ciia cdc viing khiac nhau trén the gidi. Nhung chiing ta cdn
nghién ctiu sau hon nda, bdi vi su hinh thanh cla hé thong gid nang luong qudce 1€ khong bao gid
t6n tai mot cach doc lap voi cdc chinh sdch nay va vdi chién luge cla cde cong ty. Cai nay hay
cdi kia déu anh hudng dén cic nhin (6 xdc dinh kha ning cung cdu vé ning luong. Hoat dong
cha cic W chiic cdc nudc xuit khdu ddu mo OPEC (Organization of Petroleum Exporting
Countries) cung cap cho chiing ta sur minh hoa day sitc thuyét phuc. Nhiéu cong ti nang luong da

qudc gia thir dén trude sy bién dong cua thi trudng thong qua mie dau tw cda ho.
1.5.2. Chinh sach cua cic gquoc gia vé gid nang luong

Tuy theo muc do phit trién kinh t€ ca cdc nudce (hé thong kinh 1€ hoic mifc dé phu
thudc vao bén ngoai cua nd) ma su can thiép ciia nhi nude vao tién trinh hoat dong cia hé théng
nang lugng clia ho c6 thé khac nhau. Nhilng uu tién c6 thé thuéc vé tinh an toan clia hé théng
cung ¢dp nang lugng, sy bao vé ngudi tiéu dung hoac sy gidm sat viéc quan 1y tai nguyén thién
nhién. O nhiing nudc ma ngudi ta dd lua chon mo hinh kinh t& ké hoach hod tap trung, thi ho
khoéng tim cdch tic dong dén nhitng lua chon riéng biét, cdn & nhitng nudc ¢é nén kinh t& thi
trudng thi ngudi ta thudng can thiép déh mot cach gidn 1i€p thong qua cdc don bay nhu quy ché,
gid ca. Tuy nhién, tinh an toan cia hé thong cung cdp nang lugng va bao vé nhimg ngudi tiéu
ding la hai nhan (6 quyét dinh cdc hoat dong thude vé cdu triic nhu quée hitu hod, sat nhip hoac
giai thé cac xi nghiép.

Viéc phat trién cia tinh da dang hod cac muc tiéu va cac thé thiic can thiép di tao nén
mot su khdc biét khd 16n trong chinh sdch nang lugng quéce gia. Sau day 14 mot vai nét chinh
dugce it ra tir nghién ciu sy anh huong cua gia nang lugng quoc t€ kén viéc lua chon nang lugng

cla cac nudc,
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Cdc nuée phdt trién OCDE: Duge khuyén khich ctia co quan nang luong quoc t& AIE
ma ho 1a thanh vién, cdc nude thuoe khsi OCDE di 6 sy xich lai gan nhau trong chinh sach
niing lugng clia ho ké tir cudc khing hoang ddu mo ldn thit nhat. Do phai phu thuoe nhiéu vao
thi trudng qudc t&, cdc nude nay da ddn dan loai trit duge trd ngai cho viee (y do nhap khau, Nhu
vy mSi quan tam chll yéu cua ho chi con 1a tinh an toan cho h¢ théng cung cap, kha nang cach
tranh clia nén kinh t&, bio vé ngudi tiéu ding va bao vé moi sinh: thd wr uu tién va sy t0 hop céc
muc tiéu cé the khdc nhau & timg nudc. Pé dinh hudng cho viéc lya chon nang luong pha hop
vai chinh sich di duge hoach dinh, ngudi ta sir dung nhiéu cong cu khic nhau, trong d6 thué la

mot cOng cy quan wong,

Mic dir ¢6 sur chénh lech rdt it rong chi phi ctia hé thong cung cap, nhung gid bidn mot
tan ddu mazut (loai nhe) ding say sudi dan dung & Dan Mach cao hon ¢ DBic den 2,5 lan. Ngugc
lai cdc tai x& 610 & Dan Mach chi phai tra v6i gid bang mot nia so v6i & Anh, Ttalia, BO Pao
Nha...dé mua mot tan gazoin. Nguén géc clia sy chénh léch ndy 1a do sy khac biét trong biéu
thué. Trong tat ca cdc nen kinh 1€ thi ruong, biéu thué danh 1én nganh giao thong v€ mat ty 1¢
thudng cao hon so véi cdc nganh cong nghi¢p va dich vy khac. Piu tién 1a 6to, ngudi ta col do 1a
mat hang cua xa xi chi danh ri¢ng cho tang 16p ¢6 dac quyén trong xa hoi. Nhung khi ma mat
hang nay di rg nén thong dung, thi ngudi ta ahanh chéng hiéu ra ring muc tiéu thu xang s& it
phu thuoc vao gid ca. Vi viy ma gid xang chiu mot biéu gid dao dong tir 30% & Mi dén 76% O

ltalia.

Nhifng sin phdm nang lugng sir dung trong cong nghi¢p noi chung khong bi danh thué,
hoac néu danh thi rat thap, didu d6 nhim dam bdo kha ning canh tranh trong céc xi nghiép. Tuy
nhién, tir sau cude khiing hoing dau mo, viée ddnh thu€ 1én cac san pham ning lugng duge thie
hién rat khic nhau giita than dd, khf thién nhién, dién nang (suifl thué nhé hoac bing khong) va
diu nang, loai san phdm bi ddnh thu¢ cao ¢ nhimg nudc cé ¥ dinh thay the dau bing cic dang
nang lugng khic.

Nang luong st dung trong khu vuc dich vy va sinh hoat nam @ vi tri trung gian. Mitc
thué trung binh tir 10% - 20% cua biéu gid ban, nhung 6 thé co sut chénh lech khd lon giita cic
nude. Diu mazut nhe bi dénh thu€ nang véi myc tiéu dé ngudi tiéu dung tim cac sin phim nang
lugng thay thé khic. Biéu thu€ ddnh lén dién vi khi thién nhién nhe hon rat nhiéu, dic biét ma &

nhitng nudc ngudi ta quan tam dén vin dé bao vé moi trudng (Thuy Si, Nhat Ban, Ailen).

Nhu vay, & cic nudc fhuc‘_)c khai OCDE, hé théng gid nang lugng cilia cdc qudc gia bam
rat st su thay doi gid uen thi wudng quoc t€, Tuy nhién, qué trinh diéu chinh khong phai hoan
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toan giong nhau. Mot sur so sdnh vé mic va cau tric cha gid nang lugng cudi cung nam 1989 cia

cac nude may cho phép phan chia thanh ba viing riéng biét.

Ving dau tién la céc nuée Bic M1, noi ma gié nang lugng duoc coi 13 ré. Gid bdn cia
cdc dang mhién liéu sir dung trong céng nghiép (than céng nghiép, ddu nang, khi thién nhién)
thip hon gid cia cdc nude khac va thap hon ca gid trung binh cla dau the nhap khau. Ciing ¢ cic
nganh céng unghiép, gid trung binh dién nang & Mi (0,048USD/KWh) va dac biét 1a ¢ Canada
(0,031USD/kWh) duoc coi 1a thude vé nhimg nudc c6 mite gid thap nhat cing véi Oxtraylia,
Thuy Dién va Phip. V&i mic 0,279USDAN, gid xang & Mi ré hon nhiéu so vdi cac nude khéc.

Nhat Bin 14 nude ¢ thdi cuc khdc. Do nhimg diéu kién khdc bict & he théng cung cap
nang lugng da lam cho gid nang luong trung binh & nudc nay cao hon nhiéu so véi cdc nudce
khdc cung khéi OCDE va cao hon ¢a gid nhap khdu trung binh cta ddu tho. Mét lit xang & day
bdn dat gap ba l4n & M, gid 1kWh dién nang diing trong cong nghiép hay dich vu va sinh hoat
cling dat tuong tu nhu vay.

Cic nude Tay Au nim & vi tri trung gian. Céc dang nhién liéu cung cip cho cic nganh
cong nghiép déu dat han & Mi, nhung lai thdp hon so v6i gid ddu the nhap khdu. Gid dién nam &
mifc trung binh gidta Nhat Ban va Mi, 6 trwong hop gid 1kWh dién ning bdan cho cong nghiép
rat gin gid bin & MI. Nguoc lai, gid cac dang nhién liéu 616 lai gdn v6i bidu gia cia Nhat Bin.

§1.6. QUAN LI NHU CAU NANG LUONG
1.6.1. Khii niém chung vé DSM

Quan 1y nhu céu tiéu thy (DSM — Demand Side Management), trong d6 ¢6 tiéu thu ning
luogng va tieéu thy dién nang la mot trong nhitng gidi phdp cho phép quan 1f sir tang trudng cla
nhu cdu dién nang, gidm sic ép vé von dau tu phdt trién ngudn va lusi dién... Pay fa mot van dé
mang lai hi¢u qua Idn va mang tinh toan cau. Ngudi ta dinh nghia DSM nhu sau: "DSM fa tap
hop cde gidi phdp ki thudt, cong nghé, kindt 16-xd@ hoi nhém qudn i va sie dung dién mor cach
hiéu qud va hop li nhat, dong thoi cdi thién bidu do phu tdi dé' dat hiéu qud sdn xudt nang liiong

tét hon™.
Hai chién luge co ban ma DSM mang lai d61 vi viéc san xuat va tiéu thu dién nang la:
+ Nang cao hi¢u sudt str dung dién nang & cac ho dung dién.

+ Diéu khi€n nhu cdu dién nang phu hgp vdi khd nang cung cap dién niang mot cich
kinh 1€ nhat.
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Cic quéc gia phat trién va chua phét trién déu dil tién hanh churong trinh quéc gia vé
quan 1y nhu cdu tigu thy nang lugng. (3 cdc nude trong kha vire nhu Théi Lan, Malaysia, chuong
trinh 4p dung DSM da vi dang dugc thye hién, bude ddu da cé nhitng ket qua kha quan. D6i vdi

nudc ta day 1a mot van dé méi, can duge nghién cifu ki va nhanh chéng trién khai.
1.6.2.Su bién thién cua do thi phu tai

Phu tai nang lugng c6 mot dac diém 1 thudng bién doi khong déng déu theo thoi gian
trong ngiy (gid cao diém, gidf thip diém), theo ngdy (ngay lam viéc, ngay nghi), theo mua trong
nam (mia lanh, mia néng) va theo xdc suat dong cat phu tai mot cach agau nhién. Sy phan bo
khong déu nay thudng do gid gidc va théi quen trong sinh hoat, cich t6 chic san xudt, lam viéc
va nghi ngoi, su thay doi thoi tiét...Sy chénh léch giira phy tai 1on nhat va phu 1ai thdp nhat cia
dé thi phu tdi ¢6 the rit 16n lam cho viéc van hanh hé lhc‘fng khé khiin, gay qué tai cho ngudn va
thiét bi truyén 1i trong gity cao diém va nguge lai gy nén finh trang van hanh khong kinh t&
trong gid thap diém. Doi khi d6 13 nguyén nhan chinh gay truc trac k¥ thuat hodc hong hée, sy
¢6 doi véi he thong.

Pai v6i cic dé thi phu tai ¢6 thinh phan phu tai sinh hoat 16n thi thuong do chénh l¢ch
giifa phu tai gi¢ cao diém vi phu tai gits thap diém la rat 1on. D6 1a diéu rat bat loi cho he théng.
Vi du ¢ nude ta, vao mia kho, khi khong dii nudc cho cdc nha mdy thuy dién, dé "phl” dugce
nhu cdu cao diém, h¢ théng phai huy dong nhimg loai ngudn ¢6 chi phi nhién li¢u I6n nhu:
diézen, cdc nhi may chay ddu ké ca ddu DO hoac 12 phai cat bot tai...con vao gid thap diém cua
mia nude, mac du di ngimg hiu hét cdc nhad mdy nhiét dién, & cdc nha mdy thuy dién van phai
dimg bét mot s6 16 mdy va xa nudc thita di vi cong suit 16ng qua nhd. Mat khic nhimmg su ¢6
anh hudng dén toan bo hé thong ciing thudmg xay ra vao cdc gid cao diém do chdy méy bién 4p,
tut 120, din day...Vé mat van hanh v&i dd thi phu tai bién dong 16n, thanh phan thay doéi, qud
trinh khéi dong va dimg mdy dién ra thudng xuyén anh hudng dén twéi the va chi tiéu kinh t& ky
thuat cha cdc thi€t bj wren todn he thong, 16n that cong suat va dién nang ciing nhu cdc chi téu
chat luong dién nang khac luon bi€n dong trong gi6i han réng. Van hanh nhu vay la rat khong
kinh t€. Vi vay vin dé dp dung ki thuat diéu Khién quan 1y dién nang DSM di dugc nhiéu nudc
phét trién nghién ctru 4p dung tir nhiéu nidm nay va hién nay nhiéu quéc gia di xem DSM nhu 1a
mot phan quan trong trong chuong trinh nang luong cua minh.

1.6.3. Muc tiéu va chién luge ciia DSM

Hai muc tiéu dong thoi ciing 1a hai chién luge quan trong cia DSM Ia nang cao hiéu qua
sir dung dién nang & cdc ho ding dién va diéu khién nhu ciu sir dung dién nang sao cho phl hop
v6i kha nang c4p dién cla hé thong. Ta s& 14n lugt nghién ciru hai vin dé dé6:
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1.6.3.1. Nang cao hiéu qud sw dung dién nang o cdc hé dung dién

Muc tiéu clia chién luge nay 12 nhim giam nhu cdu dién nang cla cic phu 1ai dién nho
viec sir dung céc thiét bi ding dién ¢ hiéu sudl cao, gidm ton thit dién ning va han ché sit dung

nang lugng mot cich vo fch. Cic giai phap dé thuc hién chién luge nay nhu sau:
a. Sir dung cdce thiét by dany dién cé hiédu sudt cao

Do 4p dung cdc tién bo vé khoa hoc va cong nghé nén di xuit hién trén thi trudng cdc
thiét b tiéu thu dién co hiéu sudt cao. Vi vay ¢6 thé tiét kiem mot lugng dién nang 16n trong céc
linh vuc san xudtl va doi song nhu sir dung céc thiét bi chidu sang tiét ki¢m dién, sir dung céc
dong co dién va cdc thiét bt sir dung dong co dién ¢6 hiéu suat cao, thay thé cdc thiét bi dién co
bang cdc thi€t bi vi dién 15 ¢6 ciing chic ning nhung tiéu thu nang lugng it hon nhiéu (vi du thay

th€ cic role dién co bing céc role ki thuit s6 )...
b. Han ché'toi da viée sit dung dién nang vé ich

Str dung dién nang vo ich 1 viécsu dung dién nang ling phi, khong c¢é muc dich, vi du
nhu thip dén gidfa ban ngdy, dé that thodt qud nhiéu nhiét nang trong cdc thiét bi nhiét cé ding
dién, that thodt dién nang trong cdc linh vic cong nghiép va sinh hoat do thigt ké cic cong trinh
kién tric va xay dyng qui trinh san xuit khong hop Ii hoac do cau moéc dién trude cong ta. Dé
han ché 181 da viéc st dung dién niang vo ich can dp dung cdc bién phdp nhir sir dung céc hé
théng tu dong déng cit nguda dién, diéu chinh cong suat tiéu thu cho phil hop véi yéu ciu, cai
tién cdc 1gp cach nhiét cia cac thiét by nhiét co su dung dién nang, thiét k&€ kién tric hop i cdc
toa nha theo hudng sir dung hi¢u qua ning lugng dé gidm nhu cdu dung dién, (6i tu hod cdequi
trinh st dung thiét bi ding dién trong cong nghiép, quan 1f chat ché hon dudng day cung cap

dién va cdc thi€t bi do dém dién nang...
1.6.3.2. Diéu khién nhu cdu st dung dién phit hop véi khd ndng cung cdp dién

Viéc diéu khién cac nhu ciu sir dung dién cho phii hgp véi kha nang cung cap dién duoc
thyc hién bdi cdc nha san xudt va phan phéi dién. Cic giai phdp dé thuc hién chi€n luge nay bao

gom:
a. Thay doi do thi phuy tdi nhdm gidm dé chénh giita phu tdi dinh va pla tdi thap nhat
C4c bién phdp dé thay déi dé thi phu tat la:

- Cit giam dinh. Day 12 bién phdp nhim giam nhu cau dién rong cdc gid cao diém cla
hé théng dién. Co thé cir giam dinh mét cach cudng bitc boi cac thiét bi dong cat tu dong hoac

cét giam dinh mot cach ty gide thong qua viéc dua vao st dung cong to hai gid.
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- Lap thip diém. C6 thé 1ap thap diém biang cich tao thém cic phu tdi lic thdp diém va
ciing ding bién phédp e gidc bing viee sit dung cong to hai gid. Vio cac gid cao diém cong 10 &
chay nhanh hon, nhu vay sé lam cho ngudi st dung dién ti_r gidc cat bt cac thiét bi khong cédn
thiét sir dung trong cic gio do.

- Chuyén dich phu tii. Chuyén sit dung dién lic cao diém sang lic thap diém cta dé thi
phu taj s& lam gidm ddng ké chi phi san xuat dién nang lic cao diém d6i vdi nha cung cip, giam
chi phi mua di¢n cho khich hang do chinh sich gid dién ma vin khong iam thay déi téng dién
ning tieu thu wrong hé théng dién. Ngoii ra ngudi ta con san xudt va sir dung hang loat 0to di¢n,
xay dung cic diy chuyén cong nghé tr dong lam viée vao gid thdp diém nham lap day ving 16m
cua do thi phu tat dién.

b. Tich trit nang Lwong

Gidi phdp nay cang cho phép dich chuyén nhu cau st dung dién tir thoi gian cao diém
dén thai gian thap diém. Két qua la gidm chi phi sir dung dién cho cic hé tiéu thy trong khi nha
cung cdp dién ciing dat duge muyc tiéu san bang dé ihi phu ti, tiét kiém von phat rién ngudn va
i dien. Mot trong nhitng bicn phdp hifu higu dé tich trif nang luong la xay dung nhi may thuy
dién tich nang. Dién nang <& dugc phdt ra vio gio cao diém va duge tiéu thu vio git thap diém.
Hién nay & nudc ta dy dn nhd mdy thuy dién tich nang cling dang trong giai doan nghién ciu.

¢. Sur dung nguon nang hiong moi

Pay la giai phip ap dung cic cong nghé sir dung nang lugng mdi dé bo sung va thay thé
cdc dang nang lugng cil. Giai phdp nay lam tang kha nang ddp vng cua h¢ thong dién va mang
lai nhiéu Igi ich khac vi n6 tan dung duge cdc dang nang luong dang con bi bo phi nhir nang
long Mt Troi, nang lugng gié, nang lugng dia nhict, ning lugng song bién...

d. Chinli sach doi voi gid dién ndang

Viéc dp dung biéu gid dién nang hop 1i s& tao dong Iye lam thay doi dac diém tiéu ding
dién v san bang d6 thi phu tii cla hé théng dién. Cic gidi phdp DSM déu bi 1dc dong boi ba
foai bicu 2id sau:

- Gid théi gian dimg dién: muc tiéu chinh cia biéu gid nay 1a kich thich ho tieu thu thay
doi thoi gian dung dién cho phi hop véi kha nang cap dién.

- Gid cho phép cit dien khi can thit: biéu gid niy duge dp dung d€ khuyen khich cic
khdch hang cho phép cét dién trong trudng hgp cdn thiét, phit hgp vdi kha nang cung cap dién
kinh t€ cha nganh dién.

- Gid dién danh cho whitng mwe tién ddc biér: Bidu gid dac biét nham khuyén khich

khédch hang dp dung DSM hoac thyc hién cdc muc tiéu phat trién kinh & cira Nha nudc.
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Chuong 2

KHAI NIEM CHUNG VE QUI HOACH HE THONG DIEN

§2.1. PHUONG PHAP TIEP CAN HE THONG
2.1.1. Nguyén ki tiép can hé thong

Nguyen 1i co ban ciia phuong phdp ti€p can hé¢ thong dua trén phép bién ching duy vat
dé nghién ciu cac hé théng phiic tap.

Céc he théng nang luong thuoc loai hé théng 16n theo nghia phifc tap gém nhiéu mgi
quan hé beén trong va bén ngodi, c6 phin cap theo nghia ¢ nhimg hé théng con vi c6 tinh phit
trién.

Trude day véi quan diém co gi6i, ngudi ta nghién ctu doi tuong bing céich chia cit, tich
101 thanh timg bo phan va (i€n hanh nghién ciu trén timg bo phan. Tl tinh chit timg bo phan suy
ra tinh chat todn h¢ thong. Quan diém co gidi ¢ nhuge diém I cit rdi cdc bo phan mot cich
thyc sy, khong nghién ciiu cidc moi tuong quan chat ché gilta chiing, khoéng xem xét cidc phdn i
trong méi lién quan chit ché véi Wéng thé, coi tinh chat téng thé 1a do tinh chat bo phan cong lai.

Quan diém Duy vat bién chiing da chi ra cich 1iép can hé théng bing phuong phip phan
tich va phuong phdp 1éng hgp. Phaa tich 1a phuong phap phan chia hé théng thanh cic bo phan
cdu thanh don gian hon. Nhung muén nhén thitc duge ciu tgo, tinh chét, chic nang va qui tuat

pht trién thi phuong phap phan tich phai di déi vai phuong phdp tong hop.

Dé diéu khién t6i wu mot hé théng 16n can phiu xudt phat tir viée thod man muc tiéu 18
uu chung va thoa man mét loat cdc muc tiéu cuc bé. Nhy vay cde muc tiéu cuc bo phai phi hop
vGi muc Géu chung hoac it ra la khong mau thuan véi muc tieu chung. Dé giai bai todn phiic tap
ndy phai ket hop cdc phuong phip chinh qui chat ché vdi cdc phuong phap khong chinh qui. D6
chinh 13 n1 dung cia viéc tong hop va phan tich hé théng. Viéc téng hop va phan tich hé théng
khong chi dé bi€t dugc cdc qud trinh xay ra trong hé thong ma con dé xdc dinh duge chibu
huéng phdt trién t6t nhat cha hé théng. Néi cdch khdc, ta ¢6 thé tim duge 1 giai cho bai ton
qui hoach t6i uu.
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Phuong phdp chinh qui 14 cdc phuong phap toan hoc chat ché két hop véi mdy tinh. N6
bao gdébm qui hoach tuyén tinh, qui hoach phi tuyén, qui hoach dong, qui hoach thuc nghiém, qui
hoach nguyén hén hop, i thuyét ud choi, i thuyét nhan dang v.v...

Phuong phdp khong chinh qui nhu cdc thl tuc logic, cdc thu tuc doi thoai lap, cic
phuong phéap thue nghiém v.v... déu dua trén su ddnh gid xuat phat tir kha nang sang tao, kinh
nghiém va truc gidc cua ngudi
nghién ctu.

2.1.2. Phuong phap phan tich hé thong
Vé nguyén tic phuong phdp phan tich bao gém cédc budc chinh sau:

a) Ddt bai todn: Lua chon hé théng cdn nghién clu, xdc dinh cdc gidi han cua né, xay

dung muyc tiéu cin diéu khién.
b) Xdy dung mo hinh todn hoc ciia Ié théng.
¢) Lica chon plurong phép gidi mé hinh todn hoc da chon.

d) Die bdo cde chidu huong vdn dong ciia hé thong, xdy dung cdc phuong dn phdt trién

ctia hé thong tuy theo cde khd ning diéu khién.
e) Chon phutong dn phdt trién 61w theo cdc tiéu chudn dd ditoe chidp nhén.

Trong mdi budc déu 6 thé sit dung cic phuong phap todn hoc chinh qui va khong chinh
qui. P61 vdi hé thong ning luong, do cdc thong s6 cla hé théng déu c6 thé duoe biét Khd 16 nén
chi yéu 1a sir dung cic phuong phdp todn hoc chat che.

§2.2. NOI DUNG QUI HOACH PHAT TRIEN HE THONG NANG LUONG
2.2.1. Muc dich va néi dung qui heach phat trién hé théng niang lugng

Qui hoach phdt trién hé théng nang lugng nhiam muc dich dam bao mét céch t6i wu
nguén nang luong hitu fch cung cdp cho nhu cdu cla x3 hoi. Xudt phét tir dinh huéng phét trién
kinh té-x hoi clia dat nudic, cdc nganh trong nén kinh t€ qude dan xay dung qui hoach phat trién
nganh. Trén co s& d6 ¢6 thé tinh duge nhu cdu ning lugng hiru ich (hinh 2.1). Tir nhu cdu ning
twong hitu fch, cé xét dén ton thit nang lugng trong cdc khau truyén tai, phan phéi va bién doi
nang luong, ¢ thé giai bii todn t6i wu dé tinh dugc nhu ciu ndng lwong cudi cing dudi dang
dién ning, sian phiam dau, sin pham khi hodc than thuong mai. Dén day lai can cif vao nhu cdu

cdc dang nang lugng cudi ciing, cdc foai tén that va khi ndng cung tng dé gidi bai todn i uu
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fim ra nhu ciu cita cac dang nang lugng so cap nhu thuy nang, nang lugng hat nhan, dau the, khi

thién nhién, than da va cdc dang nang luong mdi.

Khi thién nhién

Nang luong Tén that Nang lugng Tén that Nang luong
s0 cap cudi cling hiru ich
o i FooTT
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: g : ¥
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Hinh 2.1. Hé thong bién doi va sa dung nang luong.

Van dé thay thé lan nhau giita cdc ngudn nang lugng khic nhau d€ tao ra nang lugng
cudi cling vi nang lugng hiru ich 1 bai todn 161 wu cdn gidi quyét trong bai todn nang luong néi

chung va bai todn qui hoach ngudn dién ndi riéng.
2.2.2. Cau tric phan cip cia viée qui hoach hé thong nang luong

Vigc qui hoach hé théng nang luong ¢é cdu tric phan cdp nhu hinh 2.2. D€ ¢6 thé qui
hoach phat trién hé thong nang lugng can phai xét dén nhiéu yéu & khdc nhau, vi du nhu chinh
sdch nang lugng cua nha nude, nhu cdu sir dung nang lugng trong twong lai, kha nang cung c4p
cdc ngudn nang lugng so cdp, khd nang cung cdp thiet bi, kha nang tai chinh cia quéc gia hoic

cdc nha dau 1y, anh hudng clia cde cong trinh nang fugng dén moi trudng v.v...

Nhu cdu str dung nang luong mot cdch an toan, hiéu qua va tiét kiem trong tuong lai
chinh 1a muyc dich cdn ddp tng cla viéc qui hoach phat trién he thong nang luong. Mudn xdic

dinh duoc nhu ciu sir dung nang lugng trong tuong lai cdn phai giai bai todn dy bio nang luong.
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> CAC CHI TIEU KINH TE NHA NUGC
VA CHINH SACH NANG LUGNG
QUI HOACH NANG LUGNG
QUI <] QUIHOACHHE THONG DIEN
HOACH - -
i DU BAO PHU TAI DIEN 4 oui
THAN -
¥ HOACH
, T NANG
oul QUI HOACH NGUON DIEN LUGNG
HOACH  [# __pi MO
DAUKHL | QUI HOACH LUGI BIEN

CAN BANG NANG LUONG

Hinh 2.2. Cidu tritc cia gui hoach hé thong ndng lupng.

§2.3. NHIEM VU CUA QUI HOACH VA PHAT TRIEN HE THONG DIEN

Qui hoach phit trién hé thong dién 1a mot bo phan quan trong nhat trong qui hoach néng

lugng. Nhiém vu clia qui hoach phit trién hé thdng dién la:

b

Dy bdo nhu cdu dién ning va d6 thi phu tai cla he théng cho tuong lai c6 xét dén dinh hudng
phat trién kinh (& - xd hoi clia dat nudc.

Xdc dinh 1l 1& 8 tu giifa cdc loai ngudn ndng luong so cap: thuy nang, nhién li¢u hoa thach
(than, ddu, khi ty nhién), hat nhan, cic dang nang lugng mai va ti sinh dung deé chuyén hod
thanh dién nang trong timg giai doan twong lai.

Xéc dinh kha nang xay dung va diéu ki¢n dua vio hoat dong cua cic loai nha mdy dign khac
nhau trong hé thong dién sao cho dat duge hiéu qua téi wu.

Xay dimg nhimg nguyeén tic co ban vé phit trién h¢ thong luéi dién truyén tai v phan phéi:
van dé lien két he thong, tai dién di xa, céu triic 161 vu cia ludi dién, van dé su dung hop 1i
va tiét kiem dién nang, vin dé giam thiéu anh hudng coa viéc phdt trién dién niang lén moi
truong ...
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§2.4. QUAN HE GIUA NANG LUONG VA MOI TRUONG

Su phat trién clia nganh ning lugng c6 anh huéng rat 16n dén moi trudng. N6i chung
viéc xay dung va dua vdo van hanh cde nha mdy dién ¢6 anh hudng xau dén moi trudmg. Khi dot
than, dau va khi dot d€ bién nhiét nang thanh dién nang trong cic nha m4y nhiét dién khong thé
trdnh khoi viéc thi ra bau khi quyén mot huong 16n bui va cic chat thai doc hai khéc.

Viéc anh hudng dén moi trudng clia qud trinh san xuat va tiéu thy nang luong cé thé ké
ra cdc mat chi yéu sau:

1. Gay 6 nhiém tdng kivi quyén

Céc chat thai doc hai tir cic nha mdy nhiét dién c6 thé ligt ké ra nhe CO, CO, , SO, ,
NO, ...

Cu thé 1a khi d6t 1 tin than s& sinh ra 66 kg SO,, 11 kg bui va nhiéu khi doc hai khdc.
M&éi nam lugng khi CO, do con ngudi dét nhién liew khodng pheé thai vao trong khong khi 1a trén
5 ti tan, lugng SO, 1a 200 riéu tan, lugng NO, 1a 150 triéu 14n...

600 | (Triéu tan)
Than

500 /’/‘

400

300

200

100 | Khi
Dau

1995 2000 2005 2010 2015

Hinh 2.3, Lupng thdi cacbon tix cdc nha mdy nhiét dién.
Ngay 5-12-1952 tai Luan Don cia nuéc Anh di xdy ra sy kién "lan khéi chét ngudi”

lam chan dong the gidi, ngudi ta da do dac trén bdu (rdi Luan Pon va thdy ring ham luong SO,
1a 3,8 mg/m" cao gdp 6 lan so véi binh thudng va ham lugng byi da 13 4,5 mg/m" cao gip 10 lin
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50 v&i binh thudng nén chi trong 5 ngay di ¢ hon 4.000 ngudi bi chét, trong dé phan [én [

ngudi gia va tré em, hai thang 1iép theo lai ¢d thém 8.000 nguoi bi chét.

Cic két qua nghién cdu vé 6 nhiém do sunfu dioxit (SO,) va bui thii cho thay 50% dan
s6 tharh thi trén thé giGi (khoang 900 triéu ngudi) dang séng trong mdi truong khong khi ¢o
ham lugng SO, vuot qud tiéu chudn cho phép, trén | 4 ngudi dang song trong moi trudng ¢ ham
luong bui vugt qud ticu chuan cho phép, chinh do nguyén nhan trén ma hang nam weén the gidi
c6 it nhat khoang 500.000 tré em bi chét yéu, tir 4 dén 5 tri¢u ngudi bi mic bénh dudng ho hap

vir hang triéu trudng hop mac cic bénh 1at khic.

Cic nha may nhiét dién chay bing than 13 ngudn thai chinh chia cidc chdt thai cacbon.
Cic nhd mdy dién hién nay san ra 365 chdl thai cacbon tir cic san phan nang lugng, vi né sé
tang len dén 38% vao ndm 2015. Hién nay cdc nha mdy di¢n chay than chiém 52% cua tong 56
c4c nhd may dién nhung thai ra 87% cdc chii that cacbon (hinh 2.3).

Mat khac cdc khi thai cta cac nhit may dién lai ¢6 thé gép phin Jam thing tang ozon ciia
trdi dat, gy ra nhimg hiu qua to 16n ma cho dén nay ngudi ta ciing chura the diinh gid hét duoc.
Tang ozon nam & do cao 20,30 km trong tang binh luu dutge sinh ra do sy bién doi clia oxy(O,)
thanh ozon (O,). Tang ozon di ngin dugc hon 90% tia tir ngoai ¢6 hyi do mat troi chiéu xuong
tridi dat, cho nén cidc nhia khoa hoc con goi la "cdi moe cua trdi dat”. Khi tang ozon bi phd hoai,
thi tia tir ngoal truc ti€p chi€n xudng mat dat, gay ung thu da, lam ton thuong mat mot cdch man
tinh vit ¢on anh hudng dén chirc nang cta he thong mién dich cua co thé. Hieén nay, tdng ozon
cfia Nam Cuc da mong di 65%, con ting ozon trén khong trung Bic Au, Nga vi Canadu giam di
tir 12 - 20%. tham chi ting ozon ¢ nhidu noi con bi thiing hin ma tiéu bicu 1a ¢ Nam Cuc di 6

mot 10 thung rong bang 209 dién tich cua Nam Cuc.
2. 81 6 nhiéni nguén nmiioc

Nudc cla cdc dai duong va hd, ao, song, sudi ngay cang bi 6 nhiém nang né. Cic nha
mdy nhiét dién vira thai khoi ra moi trutmg lai vifa thas cac chat doc hai xudng nguon nude gay
ra su axit hoa moi truting (ao, ho, song, sudi) chinh i mot nguy co gay 6 nhiém nguon nudc.
Hién tugng axit hod khong phii bit ngudn duy nhit tir ngudn gée ty nhién, ma nd la két qua su
bién déi thanh axit cia khi SO, {ty 1¢ 2/3) va cta khi NO, (1y 1¢ 1/3) nha ra tir cét 6ng khéi cla
cic nha may dién. Cic axit nay s& di chuyén vii roi nguge xudng trdi dat dudi dang kho hoac 4m
cung v6i mua va tuyét. Cic tdu chd diu bi tai nan trén bién ciing s& 1a ngudn gay o nhiém rdt 16n

cho dai duong.

QI 49



Cic nha miy dién nguyén tir ciing gop phén dang ké vio viéc lim ¢ nhiém ngudn nudc.

Ching gy ra 6 nhiém tir ba nguén chinh nhu sau:

- Phé¢ thai ciia cong nghiép khai thic nhién liéu hat nhan. Theo thong ké, ctf khai thic
1000 tin quing urani thi s¢ ¢6 2,6 tri¢u m' nude thii v 20 van tdn phé licu déu mang tinh phéng
xa khé cao. Dé xir | khéi luong ién nudce thit va phé liéu nguy hiém do can mot kinh phi rat 16n.

- Ph€ li¢u tlr cac chat phong xa da sir dung cha nhdt mdy dién hat nhan. Pién nang cta
cdc nha mily dién nguyén tr s& chiém tdi 50% 16ng dién nang ciia toan cu. S§ Quan sat nghién
ctru the gidi cua M1 chi 16, nam 1991 phé li¢u hat nhan ciia cic nhi mdy dién nguyén tir the gidi
1a 8 van tan. Ching la ngudn gay 6 nhiém chinh cho cde nguén nude sach va dai duong,

- Chat lang xudng cla cdc vu thir vi khi hat nhan. Hién nay trén toan cau da ¢6 15 nude
<& v Khi hat nhian. Moi cudc thir vit khi hat nhan lai tung 16n bau troi ( va sau do phin 16n 8 roi
tro lai trdai dat) mot khoi tegng [Gn cic chit da nhiém xa nhir bui diat, manh bom va cdc ddm
may.

Viéc x(r If cdc ngudn gay 6 nhiém phdng xa 1a mét viec vo cung khd khan va ton kém.

3. Hidw ting wha kind

O qui mo toan cdu, tir tuyén bd ciia hoi nghi Vitlach (10- 1985) du luin cong ching toan

th€ gidi di duge thong bdo vé nguy co Am dan lén cua hanh tink ching ta (hinh 2.4).

ALYC A

1860 1990 2100 {

Hinh 2.4. Miic tdng nhiét do trén bé mat trdi dat.
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Cdc nha mdy nhiét dién cé sir dung khi thién nhién v6i ham luong cht yéu 1a metan co
kha nang gay ra hi¢u img 16ng kinh nhiéu gip 20 lin so v6i khi CO,. Hi¢u tng 16ng kinh la higu
(mg gy ra boi ba chit khi thii chu yeu la cacbonic (CO,), metan (CH,) va dinitg oxit {N,Q).
Nhimyg khi ndy tao ra mot mang boc biau khi guyén va lam phan xa lai bé mat téi dat luong nhiét
nang phat ra (r trai dat. Hi¢u ing 16ng kinh fam cho nhiét do trén bé mat trdi dar ngay cing nong
1én. Cic nhd khoa hoc di tinh duge nhiét dé trai dal s¢ ting tr 1 — 4,5"C tir nay cho dén gitta thé
ky XXI, nhil li vio mita dong & nhitng vling nii cao. Sy tang cta ham juong khi CO, trong tang
khi quyén ciing duge ghi nhan 0,28 '/, tude cach mang cong nghi¢p, 0.34%%,, nim 1980 va ¢d
thé dat 0.56",, vao nam 2050, Trii dit m dan lén trong hon 100 nam cong nghi¢p ching ta da
thay 1o (hinh 2.4). Nhiét dé cua cdc dai duong tang din lén va cling véi né myc nude bién cing

dang dang dan lén,

Céc nhi khoa hoe du dodn dén cudi the ky XXI nay muc nude bién s& tang 1én tir 30 ~
75¢m. Nhimg viing dan cu dong dic (Biangladet, Ha Lan, viing Nouvelle-Orleans, luu vye song
Nil, luu vue song Méekong, song Indus) s& 12 nhimg noi tryc ti€p bi de doa. Ngoai ra nhitng dong
hai fwu lon (E1 Nino & Thai Binh Duong, Gulf Stream & Pai Tay Duong) ¢6 thé bi dich chuyén,

¢6 nhimg noi hoin toan bién thanh su mac.

Cic cong trinh nang lugng con anh huong dén méi truting sinh thii v¢ nhiéu mat khic
nhu van dé hanh lang vi chiém dat cla cdc cong trinh dién luc( dac biet 14 duong day tai dién va
hé chifa ciia cdc nhd mdy thuy dign), anh hudng clia di¢n trudng VA tr truong, anh hubng lén

canh quan v v¢ sinh moi trudng v.v...



Chuong 3

DU BAO NHU CAU BPIEN NANG VA PHU TAI BIEN

§3.1 KHAI NIEM CHUNG

Nhu céu dién nang va d6 thi phy i dién la cic s§ licu dau vao ri quan trong, quyeét
dinh rédt 16n chat luong cha vige qui hoach he thong dién.

Tren co so dinh hudng phat trién nganh dién ngudi ta xay dung qui hoach phir trién he
théng dién cho timg giai doan 5 nam ¢6 xét dén trién voug 10+15 ndm sau. Cdc qui hoach phit
trién ndy doi khi con 6 ten goi 1 "tong so dé phat trién dién luc” cho mot giai doan néi tigp
nhau, trong dé phin trién veng cho tuong lai s& duge cdp nhat va hiéu chich cho phit hop véi
tinh hirh thuc €.

Dir hieu dau vao quan trong dé lap QHHTE i du bdo nhu cau dién nang cho Limg moc
th&i gian trong tuong lai. Thong thuting khi du bio ngudi ta xem xét ba kich ban khidc nhau: kich
bin ca s¢ v6i mic tang trudng trung binh di thong ké ¢é xé dén xu thé phdt trién trong tuong
lai; kich ban cao (lac quan) vai gid dinh 12 tuong lai $& ¢6 tinh huéng 16t dep hon du kién va kich
ban thap (bi quan) dé phong ¢6 nhimg khi nang xau hon du kién.

Vai trd cha du bdo nhu cdu dién ning ¢6 tic dung rit to 1én. né lien quan dén quin ly
kinh 1€ néi chung va qui hoach hé thong dién néi rieng. Dy bio v qui hoach li hai giai doan
lién ket chat ché v&i nhau cla mot qud trinh quan 1. ‘Trong moi quan hé ay, phan dif bio s¢ gop

phan giai quyét cdc vin dé co ban suu:
» Xdc dinh xu th¢ phit trién cia nhu cdu dién nang;
* D¢ xuit nhimg y&u t6 cu thé quyét dinh nhimg xu the ay;

* Xdc dinh qui luat va dac diém cla sy phat rién céa nhu cdu dién nang va phu tai

dién.

Néu cong tic dy bdo noi chung ma dya trén 1ap luan khoa hoc thi s€ trdf thanh co s dé

xay dung cdc k& hoach phit trién nén kinh € quac dan. Dic biét d6i véi nganh nang luong, tac
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dung ciia du bdo cang c6 y nghia quan trong, vi dién nang lién quan chat ché véi tit ca cic
nganh kinh t€ quéc dan, ciing nhu dén moi sinh hoat binh thuong clia ngudi dan. Do d6, néu du
bdo khong chinh xdc sai 1éch qud nhiéu vé kha nang cung cap, vé nhu cdu dién nang thi s€ dan
dén hau qua khong t6t cho nén kinh t&. Ching han, néu chiing ta du bdo phu tai qud thira so véi
nhu céu sir dung din dén hau qua 1a huy dong nguén qud 16n, lam tang von dau tu, c6 thé gay
t6n that nang lugng tang lén. Nguoc lai, néu ching ta du béo phu tai qué thap so v6i nhu cau thi
s& khong di dién nang cung cdp cho cdc ho tiéu thu va tat nhién s& din dén viéc cit bo mot s6
phu tai mot cach khong c6 k€ hoach gay thiét hai cho nén kinh t€ quéc dan.

C6 ba loai du bdo theo thdi gian: du bio ngén han (1+2 nam), du bdo trung han (3+10
nam) va du bdo dai han (15+20 nam). Riéng d6i v6i du bdo dai han (con goi la dyu béo trién
vong) thi muc dich chi 1 néu ra cdc phuong huéng phat trién c6 tinh chat chién luge vé mat kinh
t&, vé mat khoa hoc k¥ thuat néi chung khong yéu ciu xac dinh chi tiéu cu thé.

Sau khi du bdo ta duogc s6 liéu vé nhu cdu dién nang, tir day theo cdc biéu dé phu tai dién
hinh cho timg loai ho tiéu thu ngudi ta xay dung biéu dé phu tai téng hop cho timg khu vuc va
cho timg hé théng. Cic biéu dé phu tai tdng hgp nay thudng duge xay dung cho mot s6 ngay
dién hinh (lam viéc, nghi, mua dong, mua he). Téng hgp céc biéu dé phu tai ngay (theo s liéu
theo timg loai biéu dé) ta dugc biéu dé phu tai kéo dai trong nam cho timg mifc cong suét (hinh
3

e

Phan bién doi

0 Tonax 8760h
a) b)

Hinh 3.1. Pé thi phu tdi ngay (a) va dé thi phu tdi kéo dai trong nam (b).
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D6 thi phu tai kéo dai trong nam 12 dit lieu co s& ril quan trong trong tinh todn QHHTD,
n6 che phép xdc dinh thoi gian s& dung cong sudt cyc dai T,,,, d6 13 khodng thai gian sir dung
lien tyc cong sudt cuc dai P, sao cho nang luong duge sir dung vira ding bing nang luong sir
dung thuc t& trong nam theo bicu d6 dd duge xdc dinh, nghia la:

Lt

A=P T, = Il’(l).dlzPﬂ,.t (3-1)

(IR RS T AN
1]

trong do: P, - cong suat trung binh.

D06 thi phu 1ai kéo dai trong nam ciing la co sd d€ lap can biang cong sudl va dién nang,
phan cong cdc loai nha mdy dién trong phil bi¢u dé phu tii, tinh cdc chi tiéu kinh t&€ k¥ thuat cta
hé thong dién.

Trén co & nhu ciu dién nang véi do thi phuy tai dd duge xdc dinh, QHHTD duge tién
hanh theo hai mang 16n: qui hoanh nguén dién va qui hoach luoi dién. Nhiéu chuyén gia mong
muon xay dung mét mo hinh tong thé dé gidt quyét bai todn (6i vu trong qui hoach nguén va
ludi cung mot lae, tuy nhién trong thuc t€ viée xay dung mot mo hinh nhu thé sé gap nhiéu khé
khan rdt i6n vi 16 hop nhiéu phuong dn s& tang theo ham mii vl s6 lugng ngudn vi coéng trinh

ngudn vi hudi dién xen ké.

D¢ thuce hién dugce viée qui hoach hé théng dién cho tuong lai 15-20 nam cin phii ¢6 s6
li¢u dy bdo cla cdc nganh kinh t¢€ qudc dan khdc. Nhung viéc qui hoach clia cdc nganh kinh 18
quoc dan khic lai thuong lam sau nén xdc dinh mét cdch chinh xde do tang cua phu tai dien 1a
rat khé khan.

Vigc xac dinh phu tai dién bao gom hai viéc:

- Xidc dinh nhu cau dién nang.

- Xdc dinh d6 thi phy tai dién.

Phuong phép tinh todn du bio phu tai dién ¢6 1hé phan lam cic loai sau:
1- Phuang phap tinh trice tiép

Phuong phdp ndy dua trén k&€ hoach phdt trién coa cdc nganh kinh t& quoc dan, tinh ra
nhu cdu dién nang. Phuong phdp nay thudng diing d¢€ tinh todn phy tii cho wiong lai gan. Doi voi
tuong lai xa, k€ hoach cla cdc nginh khong chinh xdc, mat khdc mirc do sir dung dién trong céc

nganh cd thay d6i do si thay déi ciia cong nghé va nhiéu trang 1hiét bi ki thuat méi xudt hien.



2- Piurong phdap ngouai suy

Phuong phdp ngoai suy dya trén s6 liéu phu tai trong qud khi, 1ir d6 suy ra phu 1a1 dién
trong tuong lai. Phuong phip nay ddi hoi rat nhiéu 6 liéu trong qud Khi nhung ¢ thé 4p dung
cho tuong lai khd xa.

3- Plurong phdp héi qui mot chiéu va hot qui nhiéu chiéu

Phuong phdp nay dua trén méi tuong guan giita phy tai dién va cic nganh kinh 1€ khic
clia nén kinh 1¢ quéc dan dé tim ra nho cdu dién nang trong tuong lai. Phuong phdp nay doi hoi

phii biét k¢ hoach pht trién kinh & quéc dan va ciing cdn nhi€u s0 lieu trong qua kh.

Ngoai ra con ¢6 cic phuong phdp khdc nhu phuong phip chuyén gia, phuong phép tink
hé s6 vuot trude, phuong phdp so sdnh d6i chidu, phuong phdp dp dung mo hinh su dung nang
luong cudi cung...Dé tang d¢ chinh xdc ta co thé &p dung nhiéu phuong phép réi so sdnh ket qua

dé chon ra k¢t qua cudi cling.
§3.2. DU BAO NHU CAU BIEN NANG
3.2.1. Du bdo nha ciu dién nang theo cac nganh cia nén kinh té quéc dan
Phuong phip nay cdn duoc goi 1a phuong phip tinh truc 1iép. Noi dung clia nd gém cdc
bude nhur saw:

Buoe 1: Chia céc phu tai dién thanh cdc nhém phuy tdi 6 tinh chat hoat dong va ohu céu
tieu thu dién ning duge xem 1a gan giong nhau (con goi la cic modun) nhu: cong nghiép, ndng
nghiép, giao thong van tai, sinh hoat .v.v... Cic nhom phuy tai niy lai ¢6 thé chia thanh cdc nhém
nho hon ma & d6 cdc ho tieu thu ¢6 dic diém tiéu thy dién nang giong nhau hon . Vi dy trong

nong nghiép ¢6 thé chia thinh cdc nhém phy tai (rong trot, chan nudi, 1edi tiéu. sinh hoat.
Buée 2: Xac dinh nhu cau dién nang can thiét cho nam thi t dirge tinh theo cong thirc:
A = Ay + Avv + Agn + A+ At AA (3-2)
trong do:
Ay 12 dién nang cho céng nghigp;
A, 12 dién nang cho nong nghiép;
Aqp la dién nang cho giao thong;

A, 1A dién ning cho sinh hoat;

LA
wh



Aqy 12 dién nang cho tuy ding;
AAt 1a dién nang tén that.

bién nang cho cong nghiép dugc tinh nhu sau:
Ao = z‘{u B, (3-3)
1=l

trong dé:
n 1a 56 loai don vi san pham cong nghiép;
¥, 1a suat tiéu hao dign nang cho mot don vi san phdm loai i nam t;

B, 1a khoi luong san phdm loai i nam t.

Sudt tieu hao dién nang xdc dinh dya vio s& liéu thdng ké v qué trinh cong nghé sin
xudt ra loai san phdm d6. Sudlt tiéu hao thay ddi theo thai gian va phu thue vao su thay déi cong
ngh¢ san suat va trinh do quin 1i. Khéi luong sian phdm cong nghiép duge xdc dinh trong ké&
hoach phat trién kinh t€ quéc din.

bién nang cho nong nghi¢p bao gém dién ning phuc vu cho réng trot, chan nuoi, tusi
tiéu va sinh hoat. Bién ning cho tréng trot va chan nuoi ¢é thé xdc dinh theo suit tieu hao dién
nang, dién nang cho twéi tiéu ¢ thé tinh theo ké hoach xay dung cdc tram bom, dién nang cho
sinh hoat & nong thon tinh theo mikc sir dung binh quén clia céc ho nong dan.

bién nang cho giao thong bao gém dién ning cho duting bo, dudng sit, duding thuy va
hing khong. Trong moi loai hinh van (i lai ¢6 thé chia nhd nita. Dién nang cho giao théng chi
yéu phu thudc vio mic do dién khi hod dudmg sat, chiéy sang dudng bd va cdc cang (hang
khong,bién).

Dién niing cho sinh hoat tinh theo k& hoach phin phdi dién cho sinh hoat, c6 thé tinh
theo muc st dung binh quan cho d4u ngudi hodc cho ho gia dinh.

Ngoai cic phu tai trén con mot s6 phu tai khdc nhu trudng hoc, bénh vién, thuong mai...
thudng duoc ghép vao dién nang sinh hoat.

Dién nang ty ding va ton that tinh gan diing theo tiéu chuén.

Trong céc nhém phy tdi trén thi phu tai cong nghiép la chi y&u, né chiém khoang
<50% tong nhu cau dién ning.

Buge 3: Sau khi ddnh gid nhu cdu dién ning téng ctia toan bo he thong, viéc nghién ctu
bién dong clia nhu cau dién ning dugc thyc hién theo phuong phép Kich ban. Qud trinh x4y dung
kich ban dugce chia 1am bén bude nhur sau;
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e Phan tich nhu ciu di¢n nang, xic dinh tap cdc bién cla kich ban tifc Ja cdc théng 50
tham gia truc tiép vao mo hinh dy bio. Gid tri cla cdc bicn dé duge xic dinh trén co

SO MOL 86 gid thiel vé:

- Anh budng ctia moi trudng quéc 1€: Gid cd nang luong, khing hodng Kinh 1&, téc do

phat trién Kinh 18 thé gidi va khu vue ...

- Kha nang phdt trién kinh ¢ - x3 hoi clia dil nude, 8¢ doé lang truong kioh (€, chinh

sich clia nhit nude vé nang luong vi moéi truong, kha nang diéu khién nhu cau nang lugng v.v...
»  Sip x€p cdc kich ban, xdc dinh mdi lién hé gita cdc kich ban.

e D6i vdi mdi kich ban can xdc dinh dai bién thién cua cic thong 6 trong khoang thot
gian du bio. Ngudi ta thudng chia cde dai bien thién ndy thanh ba mirc: thip (bi

quan), trung binh (o &) va cao (lac quan).

e Xay dung co s0 didu vio cho mo hinh dy bido can cif trén cdc gia thict vE sir bién

thién ¢6 thé ciia cdc biéh Kich ban.
Utt nhutoe diéne ciia phitong phdp
U diém: Thuit todn don gian, gidi don gian, chic chian ¢6 nghiém

Nhuoe diém: Khong diing cho qui hoach dai han vi 6 liéu diu vao khi do s& khong

chinh xdc
3.2.2. Phuoung phiap ngoai suy

Phuong phdp ngoai suy duge xiy dung dua trén méi quan hé gilta dién nang vit thot glan
trong qud khit. Noi dung cia phuong phip nay 1a tim ra luat tang truong ¢Ua nhu ciu ¢ién nang
trong qui khit dudi dang ham s A=f{t). Sau dé trén co s§ gia thiet rang gui ludt do ctng ding
trong tuong lai sé tinh duge nhu ciu dién A
ning tai bat cd thdi diém nao wong o
wong lai. Nhur vay ta can phii tién hanh P

theo hai budc nhu sau: P4
- Tim dung ham 56 mo t& ding o,

qui luat phdt trién cla phu tai trong qud .
khy. a

- Xac dinh cic hé 56 cua ham s
du bio do. §linh 3.2.




Sau day ta s€ 1dn lugt nghién ctu hai bude dé:

1) Xdie dinh dang lidem du biéo

Thudng s¢ licu thong ké cho ta méi quan hé giita dién ndng va thdi gian 14 cdc diém
nhu hinh 3-2.

Cén 4p dit vao dé mot ham s6 sao cho né phan dnh ding nhét qui luat phat trién cla
phu tai.

Trudc tién ta gia thi€t ham du bao A = f(t) 13 ham tuyén tinh(dudng nét dit trén hinh 3-
2)va diing phuong phap xdc suat théng ké dé kiém dinh gia thiét théng ke nay nhar sau:

Trudc hét ta tinh hé s6 wong quan r giita A v 1 theo biéu thic:

i [{A,—Knn,-?;]

r =1 - (3'4)
[

: ﬂﬁ“’"“;th“"“z}

trong dé: A, la dién nang dd cho & nam t;;

A 1a gid tri trung binh cla dién ning;
t 12 thoi gian ;
1la gid tri trung binh cila thai gian;

n la s6 thong s6 do dugc;

1=l 1=t

Sau khi tinh duge hé s6 tuong quan r ta tinh hé s& T nhur sau;

Néun < 25:
T= :I'% (3-5)
Néu n > 25 thi:
RN TR (3-6)

T=
-»."Ii+r2

Sau do tra bang Student (Phu luc-1) ding véi mifc ¥ nghia o« va s& bac tur do f 1a tim duoc
hé s Student 1, . Trong dé:
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- Mitc ¥ nghia a 1dy tir 0,001 dén 0,1. He s6 o noi lén kha nang pham sai 1am cua gia
thiét théng ké. He s& o cang nho thi cang chinh xdc nhung lai cang khé dat. Thudng o dugce
chon bang mufc trung binh la 0,05.

- 86 bac tr do f phuy thudc vao s§ thong s6 do duge n dugc tinh nhu sau:

Khi n < 25 thi f=n-2.

Khi n = 25 thi f=n-1.

Pem so T tinh dugc v3i 1., via tra ra néu T 2 T, thi quan hé tuyén tinh ¢6 thé duge

chap nhan.

Néu nguoc lai thi khong thé sir dung duge quan hé tuyén tinh va phai st dung quan he
phi tuyén nio dé. Ta tuyén tinh hod quan h¢ phi tuyén d6 bang phuong phip 1ay logarit rdi ap
dung cdc thil tyc trén day.

2. Xic dinh cdc hé 56 cua ham di bdo
Céc hé s6 ciia ham du bdo duge x4c dinh bang phuong phap binh phuong cuc tidu.

Thue chat cla phuong phap binh phuong cue tiéu 1a tim cdc he 56 sao cho tong binh
phuong céc do léch giita cdc gia tri tinh dugc theo phuong phdp hoi qui vai gid tri thyc t& clia
chiing 1a nho nhat. Phuong phdp binh phuong cuc tiéu duge tmg dung rong rai vi tinh chat don
gidn, tinh todn it phdc tap, ¢6 co s& todn hoc ving chic vé xdc suat va ¢6 chuong trinh mau trén

mady tinh rat tién loi.
Trude hét hay xét ham du bio tuyén tinh:
A=a+bt (3-7)
Thuong thi gid tri A, tinh theo (3-7) s& 1éch khoi gid tri thuc A,,; mot luong la:
Ai - Alhi
Can xdc dinh cdc gia tri a,b sao cho:

L:i(/\I -A, ) = min (3-8)

i=]

Thay A, theo (3-7) vao A, trong (3-8):

L:z(a+bti ~A,)S — min (3-9)
i=]
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Bidu kicn dé o6 cue tdu i

A ,
S22y (ar bty AL Y=0 (3-1
<A § "
Z“ s b, - At =0 (3-11)
(b =
Hay suy ra:
Dbt = A )=0 (3-12)
[
Z(d +bt, —A Ot =0 (3-13)

Né&u phi dau ngoac ta cé'

M:

+

N et

n
b{ ZAlhl =0

? - Agt; =0
i=1

M:
||'M: =

7
ll

Suy ra:

’

na + bzti —ZA”“' =0

i=1 i=l

dzt +bel i}\th,tlzo
. i=l1 i=1

Chuyén v€ ta duoc:

s n n
na+ bzt1 =ZAlhi
=1

(3-14)

n n n
a) t; +bY bt =3 Ayt
=1 i=

s =l

Giai he (3-14) ta xic dinh duge ¢ic hé $6 a,b cta ham du bao.

P61 vai cic hiam khong tuyén tinh, ta ¢6 thé diung phuong phiip Jiy logarit ¢ tuyén tinh

hod roi ding cdc phuang phidp wrén day d€ tinh.

Trong bai todn du bio nhu ciu dién nang, him dir bao ding phd bién nhat 1
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AU};xmAI+i£6Y““] . (3-15)

A = ALC! (3-16)
trong do: A, la nang lugng tiéu thu & nam co so;
B 1i do tang wung binh hing nam;
t, 1a nam co s d dd quan sat duge A,

Vi du logarit hod ham (3-14) ta co:

|b’/\(l):(l—1u)1g(1+%)Hgl\u (3-17)

Ham (3-17) 1a ham tuy€n tinh gidong nhu ham (3-7) trong dé:
y(1) =lg A(t)=a + bt

B
a=lgA, — e+ ——
V=g Wi 100}

B
bolp(ls |
e 00

Vi du: Pi¢n nang tiéu thy o mét dia phuong tir 1982 dén 1988 cho ¢ bang (3-1). Hiy du
bdo nhu cdu dién ning nam 2000 bang phuong phip ngoai suy.
Bing 3.1

Nam 1982 1983 1984 1985 1986 1987 1988

A1) (10°kWh) 7,34 11,43 14,25 16,25 19,40 2498 34,97

Giai: Diu tién ta tinh y(O=lg A(1). V{ du tinh y(1)=I1gA(1)= 1g10°.7,34 = 6,866. Sau d6
dién két qua vao bang 3.2:
Bang 3.2

t 1 2 3 4 5 6 7

AQ) (10°kWh) 7,34 11,43 14,25 16,25 19,40 2498 34,97

y{t)=1gA(t) 6.866 7,058 7,154 7211 7,288 7.398 7,544
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Gia sir ta chon ham A(t) = A,C', nhu vay y(t) = 1g A1) = IgA, + tlg C hay theo (3-6) ta
co:
yih=a+bt
trong dé:a=ig A,
b=1gC
Can phai kiém dinh gia thiét ndy theo cic bude sau:

a) Tinh hé s tuong quan gilra y va t: Theo (3-4) ta cé:

i[ (A-ANL-D) ] Dl oi-wu-n ]
i-1

r= St S —

TS w1 (B 15

Vai:

thay s6 vao ta ¢6 r = 0987
b) Kiém dinh gia thiét cia ham tuyén tinh theo t:
Vi n<25néntheo (3-5) tacd t =13,864 > 1,,5.=2,571.
Nhu vay quan hé trén 1a ¢6 thé chip nhan duoc,

¢) Lap h¢ phuong trinh xdc dinh a va b theo phuong phdp binh phuong cuc tiéu. Tir hé
phuong trinh(3-14) 1a ¢6:

ma+ (7t b= >y,
{ (2t + (= y,
trong do6:
It = 1+24344+45+6+7=28

2= 140
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Ty, =Z(lg AL, = 204,476
y, =Zig A; = 50,531

thay vao ta dugc hé phuong trinh sau:

7a + 28b = 50,531
{ 28a + 140b = 204,476
gidiratacd: a=68—> A= 105
b=0,1 - C=10"
Vay ham héi qui ¢6 dang: A=10"10""" kWh
Ung v6i nam 2000 ta ¢6 t = 19 nén A(19) = 10°%.10" = 501,187.10° kWh

3.2.3. Phuong phap tuong quan

Phuong phap twong quan dua trén quan hé gilta phu tai dién{chi yéu la dién nang) va
cac chi tiéu ¢ ban cia cic nganh kinh t€ quéc dan. Vi du quan h¢ giita dién va than, dién va thu

nhap kinh t&€ qudc dan, dién va dan s6 ...
Pé du bdo theo phuong phép nay phai ti€n hanh theo hai budc:
1- Xac dinh quan hé tyong quan giita dién [A) va chi tiéu cdn xét {x]

2- Xdc dinh quan heé giita cac chi tiéu d6 véi thdi gian t. Sau dé trén co sO du bao phat
trién cha chi tiéu trén theo thdi gian, tinh ra nhu cau dién theo quan h¢ tuong quan (Hinh 3 - 3):

A A X 4
Xy <
A
A
> >
XK X ll( 1
Hinh 3-3.
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Quan hé twong quan gilla A va x duoc xdc dinh tuong tu nhu xdc dinh him du bdo dién
ning theo thoi gian da trinh bay & wrén.

Truée hét hay xét xem <6 thé sit dung quan hé tuong quan tuyén tinh hay khong. Dé

lam duoc vigc dé ta phai tién hanh cdc bude nhu sau:

- Pau uén ta1inh he 6 tuong quan r;

SA -ANN %)
r = b

\:'i(;\,-?\' Fi{x,—if
[ =1
- Tiép theo tinh gid tri chia hé sé 1 theo cong thirc {3-4) va (3-5) nhu sau:

Néun< 25:

Néu p=25 thi: 7= —

Sau d¢ tra bang Student(Phu luc 1) img v6i mitc ¥ nghia o va s6 bac w do f 1a tra ra gid
Iri T, . So sdnh t va 1, dé kiém tra quan h¢ d6 ¢6 thé chip nhan la quan hé tuyén tinh hay
khong. Néu quan hé dé khong phai §a quan hé tuyén tinh thi ta lai phai gia thiét nd la mot quan
hé phi tuyén nao dé dé rdi lai tuyén tinh hod bang cdch lay logarit. Sau khi xac dinh duoe quan

hé gilfa A v x, ta phai dua vao quan hé giita x va t da biét dé tim ra quan hé giita A va 1.
Qua trinh tinh todn duge trinh bay thong qua mot vi du cu thé sau:
Vidu:
Tuong quan hai chiéu gifra dién nang va san luong cong nghiép cho trong bing 3.3.

Hiy xdc dinh nhu cdu dién nang khi sin lugng cong nghiép dat 20.10° d

Bing 3.3
56 A SLCN _ _
TT | (MWh) A-A (10°d) | XX | (A -A)x-%) | (A- AP | (x-x)° x? XA
‘ (x)
(H (2) (3) (4) (3) (6) (7) (8) (9 (10)
1 2.7 -1,68 6,7 -2.54 4,77 2,82 8,07 44,89 18,00
2 2.8 -1,58 6.9 -2,64 4,17 2,50 6,97 47,61 19,32
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Bing 3.3 (ti€p theo)

(1) (2) (3) (4) (5) (6) (7 (8) M (10)
3|29 148 | 72 | 234 3,46 2,19 |548 |51.84 |2088
4 |30 138 | 76 |-1.94 2,67 190 [3.76 |57.76 | 22,80
5 |32 1,18 | 84 |-114 1.34 1,39 | 130 |70.56 |2688
6 |34 098 | 88 |-074 0,72 096 |055 |77.44 |2992
7 |40 038 | 91 |-044 0,17 014 0,19 |82.81 |3640
8 |48 0.42 98 | 026 0,11 018 |007 {9604 |4704
9 |50 0.62 10,5 | 096 0,6 0,39 |092 |11025 52,50
10 |52 0.82 108 | 126 1,04 067 | 1,59 |11664 | 56,16
11 |54 102 | 113 |1,76 1.8 104 | 3,10 | 12769 | 61,02
12 157 1,32 11,8 |2.26 2.99 175 |51 | 13924 | 67.26
13 |62 1.82 12,1 |2.56 4,67 331 | 658 | 146,41 | 75,02
14 |70 2,62 125 {296 7,76 686 1876 |15625 |87.50
¥ 61,3 133,5 36,26 26,10 | 5243 13254 | 6208
Tir bang 3-3 ta ¢6 thé tinh duge:
g= &N 1335 45, D (A - A)x, —X)
n - r= = 36,2 =0,98
A= ZnAi: 6:3 —438 Jimi ~A)? i(x,. -%)° ¥261052.43
i=1 1=1
2 0981a-2 098346 _ .

y1-0982 )

0,199

Vai a=0,05 ; f=14-2 = 12 tra bang dudc t,,5,,= 2,18

Nhur vay T > Tys.,, V@ ta ¢6 thé chdp nhan tuong quan tuyén tink A= a + bx.

Budc ti¢p theo tinh cac thong s6 a va b trong ham tvong quan gilta dién nang ti¢u thu A

va san luong cong nghiép x bing phuong phip binh phuong cyc tiéu. Tir quan hé gilta A va x:

SopiurtiTlED

A=a+bx
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Theo (3-12) va (3-13) ta c6:
na+bei =ZAi
aZx,- + bzxiz =z XA,

MNA(MWE)
Thay s& vio ta ¢é:

14a + 133,5b=61,3
{ x(10%)
133,5a + 1325,4b = 620,8 g
3,22
Giai ra ta dugc: a =-2,22 -2,22 /

b=0,69

Nhur vay: A=-222+0,69x Hinh 3.4,

Khi san luong cong nghiep dat 20.10° d ta c6:
A=-222.069.20=11,58 MWh

Keét qua duge trinh bay trén hinh 3-4. Tir quan hé A(x) néu biét quan hé x(t) ta ¢ thé
tim duge quan hé A(t).

3.2.4. Phuong phap du bio biang phan tich qua trinh

Phuong phap nay gitp ta thdy dioc khuynh hudng phat trién clia nhu ciu va so bod can
doi nhu cdu nay véi nhip do phat trién ctia nén Kinh 1€ quéc dan néi chung, Ngudsi ta dua ra mot
he s0 goi 12 he s6 vuot trude. N6 chinh 12 ti $6 gifa nhip do phdt trién nang tuong di¢n véi nhip

do phdt trién cta toan bo nén kinh t& quée dan.

Vidu trong 5 nam tir 1950 dén 1955 san lugng cong nghiép cua Lién Xo (cii) tang tit
100 Ién 185% con san hugng dién nang ciing cbng thoi gian do tang 186,5%.

Nhu vay hé s6 vugt trudc 2 a:

186,

K 100% = 101% = 1,01

Ciing trong 5 nam do, d M1 hé 6 vugt wrude fa 1,25 con ¢ Nhat 14 0,69. Do véi cdc nude
dang phat trién hé s6 naty vio khodng 1,1. O nudc ta, tir 1955 dén 1960 hé s6 vugt trude 12 0,81,
Tir 1960 dén 1965 hé s6 vuot trudc 1a 1,13.
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Néi chung, phuong phap niy chi ndi 1én mot xu thé phat trién v6i mot do chinh xdc nao
d6 dé tham khao. Xu thé d6 con chiu anh hudng ciia nhiéu y&u t6 khic 1am cho né thay déi nhu
sau:

- Do d6i mdi cong nghé va déi mdi quan Ii nén sudt tiéu hao dién nang d6i voi nhiéu
san pham cong nghiép ngdy cang giam xudng.

- Do dién nang ngdy cang dugc sir dung rong rdi trong cdc nganh kinh t€ quéc dan va &
cdc dia phuong nén nhu cau lai cd thé tang nhanh.

- Do co cau kinh t€ khong ngimg thay déi.

3.2.5. Phuong phap chuyén gia

Trong nhilng ndm gdn day nhiéu nude da ap dung phuong phap chuyén gia 6 trong s,
dua trén ¢o s0 hi€u bi€t siu sic cla cac chuyen gia vé cdc finh vire cla cdc nganh dé du bdo cic
chi tiéu kinh té.

Trong nganh nang lugng, ngudi ta cling ding phuong phap nay dé dy béo nhu ciu dién
nang cla nude minh.

Pay 1a bai todn can phai lura chen 161 giai trong diéu ki¢n da chi tiéu va bat dinh nén
thutig duoc thuc hién bdi cd nhan quyét dinh ¢6 tham khao y ki€n cta hoi dong wr van, Viéc lay
¥ ki€n ciia timg chuyén gia va ddnh gid tong hop cdc ¥ kién d6 phai tién hanh theo nhimg thi e

nhir sau:

Céc chuyén gia cho diém theo titng tiéu chuin (mdi tiéu chuin c6 hé s& riéng) theo mot
thang diém théng nhat, Sau d6 cin bo nghién ctfu c6 trach nhigm xir If tong bop cac dénh gia clia
cdc chuyén gia theo mot qui tic nhit dinh. Dudi day néu mot vii qui tic:

a - N&u tit cd cdc chuyén gia déu c6 trinh d¢ duge coi nhur ngang nhau. Trong trudng

hop nay, ddnh gi (6ng hop s& 1a trung binh s6 hoc.

b - Néu trinh d6 clia mdi chuyén gia 13 ngang nhau thi dinh gid bing cho diém vé trinh

do thanh thao cha cdc chuyén gia theo hai céch:
+ Chi ddnh gid v€ minh.
+ Pédnh gid vé moi ngudi trit minh.

Trong trudng hop thit hai ta s& 14y cdc dénh gid trung binh. Diém céc tiéu chudn cba céc
chuyén gia s& dugc nhan lén véi trong s6 vé sy thanh thao clia cdc chuyén gia va sau do s€ duoc
ddnh gia tdng hop.
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Dé loai b6t cic sai s6, khi cong diém danh gid d6i véi cdce tiéu chudn, ngudi ta loai bo
cdc ddnh gid cyc doun cao nhdt va thip nhat doi véi méi tieu chudn.

Phuong phdp cho diém nay thuimg duge (ng dung trong cdc trudng hop so sdnh cdc tiéu
chuin don gian, khong cdn phai phan nhé thinh céc tiéu chudn cfip thap hon. Néu cac tiéu chudn
ma phifc tap (vi du tiéu chuin do tin cay) thi trude hél phai phan thanh cdc tiéu chuin don gidn
hon va sg ddnh gid doi véi céc tiéu chudn ndy. Sau dé s& chuyén vé ddnh gia cdc tiéu chudn ban
ddu.

§3.3. DUBAO PO THI PHU TAI
3.3.1. Cac dac trung cua do thi phu tai
3.3.1.1. Do thi phu tdi ngay dém

D6 thi phu tai clia cdc ngay trong tudn khong giong nhau.

Trong mot tudn 1€ ¢6 bon loai 46 thi phu tai:

- D6 thi phu tai ngay 1am viéc binh thading (thit ba, tu, nim).

- D)6 thi phy tai thi sdu.

- D6 thi phu 1ai tha bay va chu nhat.

- D6 thi phu tdi thit hai.

Céc dic trung ca do thi phy tai ngay dém:

= Prax s Pinins Quax + Qi » €OSQu» Apyy s Ay

- He s6 dién kin d6 thi phu tii:

TP = AP’24 [24Pn1ax P’Q
N
YQ = A02ﬁ4in.‘I!
3.3.1.2. D6 thi phu tdi nam P

Cédc dac rumg cua do thi phu tai

nam: PII'IIII

- Thoi gian sir dung cong sudt cue dai

Tmaxl‘ = AP J’ Pmax ' Tmaxu = AQ n‘! Qmax

- Tgo trung binh: 24

. Hinh 3.5. Do thi phu tdi ngay
Teon = Ap/ Aq
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rong dé: Ay = Ay, Ko ong
Ay = Ay Ky nge
K. . K, 1a he 56 tinh dén sy khong giong nhau cia do thi phy tai;

n. 12 s6 ngay lam viéc trong nam.

T, 8760

Mux

Hinh 3.6. P)d thi phu tdi nam kéo ddi.

3.3.2. Cac yéu to anh hudng dén do thi phu tai
3.3.2.1. Thanh phan cdc nganh trong nén kinh té quoc dan tham gia vaoe dé thi phu tdi

Thanh phin cta cdc nganh trong nén kinh t€ quéc din tham gia vao do thi phu tai cd anh
hudmg rat tén dén hinh ddng coa do thi phu tai, dac biét 1a ti 1& gilta phu tai cong nghiép va phu

tai din dung.

he
ong he
\—/@l‘g/\
( t
> >
Hinh 3.7. TV Ié dan dung cao. 24 Hinh 3.8. Ti Ié cong nghiép cao. 23
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Trén hinh 3 - 7 1a d6 thi phu tai véi ti }é phu tdi dan dung cao. Khi dé cuc dai cla buoi
161 16n hon cuc dai cha budi sang. ‘11 1é d6 cang 1 rét vé miba he. Phu tai min bang (50-60)%

phu tai max.

Trén hinh 3 - 8 1a d6 thj phu tai véi t 1¢ phu tai cong nghiép cac. Cong sudt cuc dai sdng
vd t6i gan bang nhau, Phy tai min bang (70-80)% phu tai max.

3.3.2.2. Yéu 16’ thoi tiét

Thai tiét ¢6 anh hudng dén hinh ddng cta do thi phu tai. Hai yéu (6 cta thoi G ¢d anh

huong nhi€u nhat dén dé thi phu tdi 1a dnh sdng va nhict d§ khong khi.

PA PA

-

iHinh 3.9, Hinh 3.10.

Trén hinh 3 - 9 biéu dién d6 thi phy i khi t6t trdi (dudng nét dut) v khi troi sdng
{dudng né lién). Con trén hinh 3 - 10 14 d6 thi phu tai khi trii néng(dutmg nét dat) va khi i
lanh (dudng nét tien).

Ch& do phu 1ai cyc dai vi ch€ do phu tai cuc tiéu 13 nhiing y&u 8 rdl quan trong khi
thi€t k& va vian hanh hé thong dién. Cong suat cuc dai ¢6 Lién quan dén do du 1rir cong sudt, con
cong sudt cuc tiéu lai ¢é lién quan dén do linh hoat cla cdc nhd may dién. Thudng U 1¢ gitta
cong sudt cuc tiéu v cong sudt cuc dai ja:

P/ P =03-08 (6 VietNam 1 e nay 6 0.4)

i

C6 nhiéu phuong phdp xay dung dé thi phu tdi, ta s€ lan luot nghién ciu mot s6 phuong

phdp chinh hay ding nhai.

3.3.3. Xay dung do thi phu tai bing tri s6 trung binh theo chuoi thoi gian

Day la phuong phdp thudng ding nhit dé xay dung dé thi phy tai.Un diém cia né 1

kid chinh xdc nhung nhugc diém 1 luong thong tin luv trif i6n, khéi luong tinh todn nhiéu.
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3.3.3.1. Phuong phdp thong ké

Noi dung ctia phuang phép thong keé la dya trén cdc <6 liéu théng ké cha d6 thi phu tai
trong qud khit, 4p dung thuat todn ngoai suy dé tim d6 thi phu tdi trong tuong lai. D¢ thuén tién
trong qud trinh tinh todn, d6é thi phu tai duoc qui dsi ve h¢ don vi tuong dai, 1ay cong sudt trung
binh ngay dém Py, 1am co so.

D6 thi givy th i cha ngdy dém duoc qui doi theo biéu thie:

P
P. = 100 % (i=1=+24)

th 24

Mudn du bao dé thi phy tai cua mot ngay nao dé trong tuong lal (vi du ngay thit hai
chang han), ta 1dy 13t ca dé thi phu tai cda ngdy do trong qud Khir 1ol ngoai suy ¢ong suat twong
d6i timg gio mot, ta duge ddng di¢u d6 thi phy 1ai clia ngay can du bdo (hinh 3 - i1). Sau dé két
hop v6i nang lugng yéu cdu A, cba nghy can dy bdo 1a s€ tinh duoc d6 thi phu tai thuc trong don
vi ¢6 tén theo cdc cong thic sau:

P. A
t
p
Hinh 3.11. 24
Pin=A/24
P =Py P

3.3.3.2. Phuong phap dé thi mdu

Phuong phap dé thi miu I3 phuong phdp sir dung cdc thong 6 da duge tinh todn san
theo mila va theo timg ving khi hau dé xay dung cdc do thi phy tai theo cic gid tri trung binh

trong giai clia cac gid tri c6 thé 16n tai cua thdi gian quan sat.
Phuong phap dé thi miu cho phép tinh céc gid tri dic trung cua phu tai.
C6 thé tom tat phuong phdp bang cdc thi tuc nhif sau:

a. Khi xay dung dé thi phu tai nam
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+ Xdc dinh thoi gian sit dung cong sudt cuc dai trung binh cho céc thing mba he  cia
cac phu tai thuge cdc khu vue kinh 1€ nhu: cong nghiép, giao thong vin tai, nong nghi¢p, dong
lurc phi cong nghiép ...

TKT _ il
max T

2 Pioas
i=1
trong doé:
A;la dién nang tiéu thu cia khu vue kinh t& thit i,
P, ax 18 cOng suat cuc dai cia khu vie kinh 8 thir i,
n 1a $6 khu vuc kinh 1€ trong nén kinh t&.
+ Xdc dinh i trong thanh phdn phu tai sinh hoat trong t3ng dién ning tiéu thu cla toan

h¢ thong dién:

AL

n

trong do: Ag, la dién niang tiéu thu cho sinh hoat

+ Tim thoi gian sir dung cong suat cyc dai cla toan hé thong dién vao mia he, vi do
thuomg 1a that diém cao nhat trong nam (hinh 3.12):

N
Tonis he
Y [N FKT
\\ _Tmax
] H‘Hlé% -
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TH = (TN g, viing)

1nax e max ?

+ Xdc dinh cong sudt cuc dai cla toan hé thong vaoc mua hé:

he _ A HT
mas YT
T: nux he

trong dé: A, la dién nang tiéu thu cua hé thong trong mia he.

+ Tim cédc hé s mat do dé thi pho tdi By, . By,. v hé s6 suy gidm do thi phu tai giita
mua hé va mua dong ¢, (hinh 3.13):

B Ptlti}C‘ B A [?\,nxm A o,
" Pl‘lllfl.‘( ] /L’ ______..-/
Pdﬁng ] | ] —
el LT
max B he ah{‘: -
i / T“-[Inux W&
Qe = pr‘ ] | |
Pl

Hinh 3.13.

+ Tiuh phu ti cuc dai cla nhitng ngay lam viéc ¢ timg thang trong nam ¢6 xét dén kha
nang nhu cdu phat trién cha timg nam:

23 a|K'—l‘
+ t+bcos(30t-15)

Pnun (t):
K'+1  b(K" + 1)

trong do: P, (t) la phu tdi cuc dai thiang thir t (i=1+12):

I duny
P +P _ ohe |+ o ha

—_ mils IMax
- 3 L max 3
ne dong,
b= anx B Pmanx _ th: l- A e
- = max
2 2
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2K,

}I:::l\ - b
o Ko+l
Pawe | o b

. 1 - K i

K -t _IPL'!

1

4 =
—\J PlI
K. 1a hé 58 tang wrudmg phu tai hang nam.

P thi phy tai nam (hinh 3.14) ding dé 1ap k& hoach sta chifa thiél bi nha may dién va

tram phan phai.

I)i])'.l‘
Phin cong suit cé thé
/ duu ra dai tu thiét bi
;

KL

st L /
Gl 4 \,/

q00 1

R o

| 1
3 6 9 12

Hinh 3.14. Ha thi phu tai naim.

b. Xay dung do thi phu 1di ngay
Tinh gid tri cong suil irung binh trong timg gi¢¥ cua ngay lam viéc muba dong hoic mua

hé theo gid trl cac hé sO P, va Bry

Pttl!:mg (t) = B *dnnp (t)'P:l{‘::E f = O = 23
Pl]l;‘.(t):B*hu (t)l)rih\ [:O+23

trong do:
B*r\lnng = f(Bd.‘snE: : gla : \'[lllg)

B = (B 1 glO 5 vung)
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B* g Vi By €O thé tra bang.

§3.4. MOT SO €O $6 DU LIEU DUNG CHO DU BAO
Cda 50 di licu ding cho dy bio bao gém hai nhom nhu sau:
t. Dit liéw vé kinh 16 - xd hgi:

- GDP va gid tri gia ting.

- Mide tang dan so.

- GDP tinh theo diu nguoi.

- Ti gid hoi dodi.

- Miic do lam phat.

- Midc ¢t dién khi hoa.

- Hé thong giao ihong van tai.

- Gid nang luong trong va ngoa nudc.

%]

. Dit liéu vé cde nganht nang licong

Than: trif lugng, san luong, nhu cdu, gid cd trong v ngoil nudc va kha nang xuat khiu.

Dau, khi: trir luong, san luong, nhu cdu, gid ca, khd ning che bicn va khd ning xudt
nhip khau.

- Pien: Cong sudl cic nha may dién, bicu dé phu tii, ton that, ty ding va kha nang Xuat
nhap khau.

- Thuy nang: Thong s¢ ctia cdc nha mdy thuy dién dang hoat dong trong hé thong va
thong s6 cua cdc nhia mdy thuy dign mé1 ¢6 du kigh dua vio dé xem xét, lugng nude trung binh
hang thing va luong nudc trung binh hang nam cla timg con song.

- Nang lugng nguyén tu: 1rit lugng va san lugng cdc mé uranium va pluronium, kha
nang nhap khdu nhién li¢u hat nhan, khi nang xdy dung cdc nhd mdy dién nguyén t.

- Ning lugng méi va tii sinh: kha ning sir dung nang hugng mat udi, kha ning xay dimg

cdc nha mdy dia nhiét, cic nha mdy phong dién.
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Chuong 4

AP DUNG CAC MO HINH TOAN HOC
PE GIAI BAI TOAN QUI HOACH

§4.1. KHAI NIEM VE BAI TOAN QUI HOACH
4.1.1. Bai todn qui hoach téng quat
Bai todn qui hoach tong qudt dugce phat biéu nhir sau:
Xac dinb 1ap gid tri cdc bién: X = { x, x,..., X, }
Sao cho ham f(X) » min (max) (4-1)
dong thdi thoa min cic didu kien g(X) (=) b, (i=1.2....m) (4-2)
x;e XcR“(=12,..,n)
dugc goi 1a | bai todn qui hoach.
Ham f(X) goi la ham muc tiéu.
Céc ham g(X); (i = 1,2,...,m) dugc goi la cic rang buoc.
Tap hop D={x; e X; g(X) (< =1 2) by} (i=L.m, j = l...n) goi 12 mién rang budc.
Méi diem X = { x|, X;.. X, }€ D goi la | phuong dn (PA).
Mot PA co: X*<e D dat cuc dai hay cuc tiéu clia ham muc tiéu.
Cu thé:f(X*) < f(X). vX e D (d6i véi bai todn min)
f(X*) 2 {(X). ¥X € D (d6i véi bai toin max)
duge goi la K giai t6i wu.
Khi d6 gid tri f(X*) duogc goi Ia gid tri t61 wu hod clia bai todn qui hoach.
4.1.2, Phan loai bai toan qui hoach

Mot trong nhimg phuong phdp giai bai todn duge dat ra ta phuong phdp duyét toan bo,

lim gid trt ham muc ti¢u cla tat cd cic phuong dn c6 thé trong mién rang budc. Sau d6 so sanh
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cdc gid tri tinh duge cla him muc tiéu f{X) dé tim ra gid tri 16i vu vi phuong dn 01 vu cua bai
todn qui hoach. Tuy nhien cich gidi quy#l nity khé ¢6 thé thue hién duoc, ngay ci khi kich thude
bai todn khong 1ém lim (s6 bién n va 56 rang buge m la khong 16a) bdi vi tip D thong thuong

gém mot 6 rit 16n cdc phin twr, wong nhiéu trudng hop con khong dém duoc.

Vi vay cin ¢6 nhimg nghién ciiu 1y thuyét dé o6 thé téch bai todn téng quét thanh nhimg
bii todn cé thé giai duge. Cic nghién ciu ly thuyét do thudng la nghién citu cic tinh chat cua
cic thanh phan bai toin (him muc ticu, hiun rang buoc, cic bién s, cic hé 6). Cdc diéu kién
180 tai 161 giai chap nhan duoc, cdac didu kién can va da cna cue trl, tinh chit cua cic do tugng
nghién ciiu.

Cic tinh chat cua cdc thanh phian bii todn va doi tugng nghién ciu giap ta phan
loal bai todn.

Mot bai todn qui hoach duce goi la bai todn:

+ Qui hoach tuyén tinh néu haim muc néu f(X) va at ca cic ham rang budc g(X); i =

1,2,....n 14 tyén tinkh:

f(X)= Zt:_ix_i — min (max) (4-3)
=]

8(X) = Y a,x (s=2)b; (4-4)
3=l

i=1m

trong do C,, a,,, b, Ia cic hing so.

e

+ Qui hoach tham & néu cic hé s6 trong bidu thifc him muc tiéu va cic rang budc phy

thuoc tham s6.

+ Qui hoach dong néu daéi wrong xét 1a cic qud trinh ¢6 nhiéu gial doan néi chung hay
cdc qud trinh phat trién theo thdi gian néi riéng. Mo hinh qui hoach dong thutng duoc coi li
cong cu wong doi van ning. DE giai bai todn (4-1), (4-2) ngudi 1a & rac hod cic gid i coa
bién. Thuc chat cha phuong phap niy 12 liet ké, ua chon ¢6 quy tic 1o hop gid tri (rdi rac) cha
cdc bicn thoa man (4-2) sao cho gid tri cda hiim muc tiéu (4-1) dat cye tri. Méi to hop cla cic
bién thoa min (4-2) con duge goi 1A phuong dn chip nhan duge. D61 véi bai todn qui hoach phit
trién nguén dién s6 phuong dn chdp nhin duge thudng rat 16n. Do dé bude diu tién trude khi
thue hien 1iét ké lua chon can loai trir bot céc phuang dn ¢6 thé 1h khong kha thuce, khi d6 lai han

ché nhiéu d&h tinh 167 vu cba 161 gidi. Ngoai ra mo hinh qui hoach dong doi hoi nhitng thuit 10dn
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phuc tap. cong cu tinh todn hign dai, va dac biét can phai dua vio ot so lugng $on cic s6 liéu
ban dau.

+ Qui hoach phi tuyén néu nhur holde {(X) hoac ¢6 it nhat 1 trong cic ham g(X) 1a phi
tuyén. VéE nguyen tac qui hoach phi tuyén cho phép mo phong bai todn qui hoach phét trién hé
thong dién chinh xdc hon. Tuy nhién khé Khin chin yéu cia mo hink lai nam trong cic phuong
phip gidi. Cho dén nay chira ¢6 mot phuang phip chung hi¢u ui nio cho phép gidi tron ven bii
toin (4-1), (4-2) trong truong hop phi tyén. Trong trudng hgp ndy d¢ im cyce tri ham (4-1) thoi
min rang budc (4-2) thudng phii ding cic phuong phap 1ap, phé bién nhit #a ding phuong phiap
tuy€n tinh hod vi phuong phdp Gradient. Ngodi ra con ¢d thé sir dyng phuong phdp Lagrange va

phuong phip ham phat.

+ Qui hoach 14 rac néu mién ring bude D la tap réi rac. ‘Irong trivmg hop rieng khi cdc
bién chi nhan gid trt nguyén ta ¢6 qui hoach nguyén. Mot trudng hgp riéng cfa qui hoach

nguyen i qui hoach bi€n Boole, khi cdc bién $6 chi nhin giid tri O hay 1.

+ Qui hoach da muyc tiéu néu trén cing | mién rang budc ta xét dong thoi cic ham muc

ticu khac nhau.

Cic phuong phip k€ trén ¢6 nhuge diém chung 1 khéng dam bio duge tinh hoi tu chic
chan. Théng thudng tinh hoi tu dam bao duge Khi cic gid tri dau cia 161 gidi hua chon duge gin
VOl 401 gial 161 . Nhuge diém quan trong Khac cla phuong phip gié’ii bii todn qui hoach phi
tuyén 1a khong diam bao 181 gidi 61 vu toan cuc. Nhuge diém cing ting khi s bién cdn tim cla
bii todn cang nhiéu. Nhu vay, do tinh phiic tap nhiéu yéu t8 clia bai todn qui hoach phi tuyén

nén mo hinh qui hoach phi tuyén thudng duge dua vé bai todn qui hoach tuyén tink,
§4.2. QUL HOACH TUYEN TINH
4.2.1. bat bai toan

Ta thong qua hai thi du dé minh hoa cho bi toin qui hoach tuyén tinh.

1. Thi dy I Bai todn ti€t kiém than & cdc nha may dién

Mot nhit miy dién c6 thé ding 4 loai than dé san xudt dién. Biét luong dién nang yéu
cau hang nam coa nhd mdy 1la A[MWh]. Sudt tiéu hao than cia loai than thie i la q,
[kg/MWh](i=1,2,3,4}). Gid thanh sin xudt dién nang cba loai than i 1a ¢, [d/MWh](i=1,2,3.4).
Luong than loai i cung cap hing nam dé san xuat dién khong duoc vuot qui Q; Tong luong than

cla ca 4 loai cung cip hing nam d€ sin xuat dién khong duoce vuot qua Qv Cdn xdc dinh luong
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dién nang duoc san xudt hing nam Ur timg loai than d¢ dat cye tiéu vé& chi phi san xuat dién
nang.

Ncu goi luong dien ning duoc sin xudl hang nam tir loai than thy i la x, [MWh]
i=1.2.3.4, 1hi bai todn ¢o the duge trinh bay nhu sau:

Xic dinh X=! X, X5, Xu. X, } sa0 cho:

f{X) = ¢,X, + C2X; + CaX; + C,X, = i

Véi cde rang budc:

X XXX =A

QX+ X+ QX+ X < Qy
QX £ Q

42X £ Qs

QX € Qs

%, =Q,

x, 2 0(i=1,2,3.4)

2 Thi du 2: Bai todn xic dinh thoi gian t81 wu sir dung cong sudt cue dai.

Mot he thong dién gdm bu nhiv mdy nhict dién ¢o cong sudt dat tuong img 2., Tong
dién ning ciia ca ba nha mdy sin xuat ra hing nam la A. Gia thiét rang gid thanh san xuat dién
nang tai mdi nhi miy di¢n 1 hang $6 vivbang ¢,,.¢; [d/MWh}. Cin xdc dinh thin gian o1 v su
dung cong suat cue dai T,,,,, clia moi nha mdy. nhiam dat cue tidu chi phi hang nam vé san xudt

dién nang cla toan he thong. Bi¢t ring T, < 7000 h (i=£.2.3).
N&u dat x, = T, (1=1,2.3) thi bii 10dn ¢d thé duoce trinh bay ahu sauw:
Xic dinh X={ x,, X5, X, } sao cho
f(X) = Pye,x, + Pheox, + Pex, —min
V3 cic ring bude
Px, + P+ Pixi= A
X, <7000
X, < 7000
X, = 7000
x, 20 (=123}
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1. Dang téng qudt
Bai todn ¢6 dung 10ng quét 13 bai todan nhu sau:

Tim X = { x, } j=t, n thoa min déng thot cic didu kién sau:

1) f{X)= chx_F — min{max) (4-5)
1=l
2g(0= 23N (S=20b, (i=Lm) (4-6)

1=l
trong dé: {(X) 1a him muc tiéu;
x; la cdc dn;
¢, 4, b, 12 nhitng hang s6 tu do.
2. Dung chinh tac
Bai 10in ¢ dang chinh tic 12 bai todn nhu sau:

Tim X = { x }j=],_n thoa min dong thai cdc didu kien sau:

i

1) f(X) = ZC_I-XJ- — min{max) (4-7)
i1
N _
2= 2 8%, =b  (i=lm) (4-8)
i
3) X 2k b=20 (4-9)

Dang chinh tac chat ché hon dang tong quit: didu kien (4-8) bat buge phai I cdc
phuong trinh; dicu kién (4-9) bat bude diu clia x, vit b;1a khong am.

Clut ¥: Ngui ta c6 the dua dang 16ng qudt vé dang chinh tic néu gip cic trudng hop sau
day:

a) Trudng hop

Khi d6 ta thém vio v€ trdi chia phuong trinh mot lugng 4n x,,,> O thi
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Zauxisbi — Zauxj+(xn”)=bi
1= =1

b} Trutng hap

]

Zat_|x|2bi

i

Khi d6 ta bat di v trdi clia phuong trinh moét luong an x,,,,> 0 thi:

Za“x}zbi — Zauxl -{x,.,)=b,
-1 =1

¢) Truong hgp x;< Othidat;=-x, =0

d) Truong hap khong ¢t diu cla an x, thi dat x;=x,, - xpwrong d6 x;, 2 0: x, 20
Bai todn dang t6ng quat s& trd thanh bai todn dang chinh tac.

3. Dang chudn tic

Bai todn ¢6 dang chuan tac 1 bai todn nht sau:

Tim X = { X, }, ] =L...., n thod min dong théi cdc diéu kién sau:

NiX)= Zc!x_i — min{max)

n-m
2]'gi(X}z}‘il'_+“zai,n'1+h"!“|n+'l1 =bi (i:lwm)

h=1
3)x,20:b,20
Ma tran hé s6 cia he phuong trinh rang bude ¢0 dang sau:
100... 0 a1 @1mazees 41
010...0a, 4 040 43,

00 1. 0 Azt Ay mazess din

0 0 0"' l am.m+| aanﬂ"' am.n

e QLIPELT L
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Nhu vay c6 thé suy ra cach nhan biét dang chudn tic 1a ma tran hé sé cla hé phuong

trinh rang budc kiéu m x n phai c6 chita ma tran don vi cip m.
Vidu: Xét bai todn sau ¢ phai dang chudn khong ?
Xiic dinh tap X = {x, X,. X,. X,, X5 } sao cho:
(X} = 2%, + 5%; + 4%, +X, - 5X; ~» min

Vdi cac diéu kién rang budc nhu sau:

I} %) + 2%, + 4x; - 3x, =152

2) 4%, + 2%, + X, + 3%, =60

3) 3%, + 44X+ X, = 36
Véi x, 2 0 (j=1...6)

Ma trin hé s6 clia hé phuong trinh trén nhu sau:

Cot 1,4,6 tao nén ma tran don vi cdp 3 nén bai todn § dang chuin tic.
Céc an tao nén ma tran cdp 3 12 X,, X,, X, va ta goi chiing 1a cdc an ¢d ban.

Néu ¢é moét phuong dn sao cho cdc an khong co ban déu bang O tirc 13 néu goi x; =
b(i=1,2,...m} la m 4n co ban va x; = O (i=m+1,...,n) 1a cdc dn khong co ban thi ta s& c6 mot

phuong an cd ban 1a phuong dn nhu sau;
Xa = {b;, by, b, b, 0,0,...,0}
4.2.3. Phuong phap don hinh

4.2.3.1. Tong quan vé phuong phdp don hinh

Phuong phip don hinh dua trén nhén xét sau: Néu bai toin QHTT ¢6 phuong dn t6i wu
thi ¢é it nhat mot dinh clia D 14 phuong 4n t8i wu. D 1a da dién 16i ¢6 1 & hitu han dinh. Nhu vay
ton tai thuat todn hitu han. Thuat toin gém céc budc sau;

Bitge 1: Xay dung bang don hinh xuat phdt.

Tim mét phuong dn cuc bién xuat phit X vi co sd clia nd A,
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* Xéc dinh cdc s6 F,, boi hé phuong trinh:

Z FpAj=a (4-10)

jisJ
* Péi véi mdi K ¢ J tinh hugng:(udc lugng)
A =ZijCj_CK (4-11)

jEel
* Tinh gid tri ham muc tiéu:

F,= Zc_,x_; {4-12)

et

Buoc 2: Kiém tra toi wu:

Néu AK /0 ¥ K  J thi X 1 phuong 4n t6i wu, dimg thuat todn. Trdi lai chuyén sang
budc 3.

Bude 3: Tim vecto dua vio ¢o sd. C6 hai kha nang:

* 3K e] sao cho AK < 0 va x, <0 Vj € J thi bai todan QHTT khong ¢6 1o gidi 101 wu.
Dimg thuat todn.

* Vi mbi K ¢ Jsao cho AK <O déuton taij € J.

Z,, > 0 khi d6 chon chi s8 S theo tiéu chuén: AS = min{AK| AK < 0}

Bitée 4: Tim vectd loai khoi co sa. Xdc dinh

. xj X
0y = mm{z—— Z,> 0}= 7 (4-13)

5 s -

Loai vecto A, ra khoi co sa.
Buie 5: Chuyén sang phuong dn cuc bién méi va co s6 méi. Quay lén budc 2.
4.2.3.2. Thudat tedn don hinh

a. Thudt todn don hinh chudn

Thuat todn don hinh 13 phuong phap hean thién déan 16i giai, nghia 1a tir mot 101 giat co
ban, thuat todn nay cho phép di nhanh nhit dén 10i gidi co ban 0§ mu(néu (on tai).

Ta cdn phai x4c dinh 8§ an co ban, d6 chinh la m an doc 1ap trong hé phuong trinh rang

budc, déng thovi thoa mén ca ham muc uéu f(X).
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Thudt todn don hinh cang phit huy duge loi thé cua né khi 4p dung cho nhilng bai todn
¢é kich thude 16n. D¢ don gian ta bat diu tir viéc sir dung thuat todn don hinh d€ giai bai toin

QHTT dang chuan va khong can thém cic an phu cling nhu céc dn gia, thong qua thi du sau:
Thi du 2-1.

Xiic dinh tap nghiém X = { x,, X, X, X; }thoa min dong thai cdc diéu kién sau:

f(X)=5% +2x; + 3x, + 4x, —» min (4-14)
X, -2X,+06x%,=12 (4-13)
X+ 4x,+ 3%, =18 (4-16)
,20)=1234 4-1

Tir cdc diéu kién rang budc (4-15) va (4-16) ta thiy ¢6 hai dn co ban B x, v x,. Néu
cho cdc an khong co ban x, vi x, nhan gid tri 0 thi tu cé:

x; =12: x; = 18 va thay vao (4-14) s&€ duge gid tri F(X) = 96.
Biy la phuong dn co bin thit nhat, hodc goi 1a i giai o bude 1.
Peé ¢6 thé thay rd duge dudng husng clia céc budce tiép theo ta bign doi nhu sau:
T (4-15) va (4-16) tacé:

X, =12 + 2x, - 6x,

X, =18 -4x, - 3x,
Néu dem x, vi X, thay vio (4-14):

f(2) = 5%, + 2%, + 3x; + 4x, =96 + 5%, - 32x, —» min (4-18)
Lai giai bude 1 nhu sau

X, =12 %, = 18; x, = 0; x, = 0 va gid tri hiam muc tiéu s& i

FF(X)=96

R® rang gid tri F,(x) = 96 chua phai la gid tri nho nhat vi ¢6 thé tang gid i cla x, dé
giam {(X). Tu day thay ring dau cla cdc hé s6 cia cdc 4n khong ¢o ban trong biéu thuc f(X) &
{4-14) dong vai rd quan trong trong viéc phdn xér vé 101 gial & budce d6.

Mot cich tong qudt, sau bude | ta ¢o;

(X =F{X) - Axy- Axy (4-19)
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Trong thi du nay A, = -5, A, = +32.

Tir day thiy riing néu sau budcl ma cé A, va A, déu am thi F,(X) la gid tri min, qud

trinh dimg lai va 1oi gidi d6 1a 150 giai 161 wu. Néu chi cin mot trong hai gid i A, hodc A, 1a

duong thi phai ti€p tuc chuyén sang bude 2.

bé dé hinh dung cdc bude tién hanh, ta ¢é thé tém tat cac budc cia thuat todn vao bang

don hinh ( bang 4-1). Ddu tién ta dién cdc ket qua cla bude 1 vao bang don hinh nhu sau:

Hang | clia cic cot C, ghi cac hé s6 cla x, (9 day j=1.2.3,4) ctia ham muc tieu f(X).

Hing 2 ctia cdc cot X, ghi tén cdc 4n rong ham muc tiéu. O day 1a X, X5, Xu X,

Phin A ghi nhu sau:

Bdng 4.1
(@) (b) () {d) (h (2) (3) (4)
G
. Hé so ,
Buge | Tén an | Phuong 5 2 3 4
an cd .
X cc ban an X5
bun
Xy X, Xa X4
5 X 12 1 ] -2 6
1 2 X, 18 0 1 4
F|(x) 96 AI =0 rﬁz=0 A_\= '5 A4= 32
4 X, 2 1/6 0 -1/3 1
2 2 X; i2 -172 i 5 0
F.{X) 32 A= A=0 | A=1783 A,=0
- 16/3
4 Xy 14/5 2113 /15 0 l
3 3 X, 12/5 -1/10 1/5 0
FO L 2 A= | a- A=0 | A,=0
5 -143/30 | -17/15

Céc hang & cot (b) ghi cdc hé s6 clia 4n co ban & ham muc tieu f(X).

Cic hang & cot (c) ghi tén cdc an co ban ctia bude 1.

Hang 1

Hang 2

Phin A

Hang
cudi
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Cac hang ¢ cot (d) ghi gid tri clia phuong dn co ban & bude 1, nghia 1a ghi gid tri v€ phai
ctia m phuong trinh rang budc (4.2).

Céc hang & cdc ¢t (1).(2),(3),(4) ghi cdc hé s6 clia hé phuong trinh rang budc (4.2). O
ddy ta cé ma tran:
1 0-2 6
014 3

Hang cuéi: cic gid tri duge xdc dinh nhu sau:
Cot (c) ghi F(X)

Cot (d) ghi gid tri clia F(X) & budc 1, bang tng cia cdc tich giita gid tri hé s (cot b) va
gid tri phuong 4n (cot d). O day: Fi(X)=5.12 +2.18 =96

Céc gid tri A duge xdc dinh nhir sau: 1y tng clia cdc tich gilta cot he s6 dn co ban (cot
b) va gia tri twong tng O cde ¢6t (1), (2), (3), (4) phiin A, sau d6 trir di gid tri he $6 clia 4n 6 him
muc tiéu (dong 1) & cot twong tng d6. Chang han:
A =51-5=0
Ay=21-2=0
Ay=5.(-2)424-3=-5
A=56+23-4=32
Clui y: Cac gid tri A ing vdi cdc an co ban ludn ludn bing 0.
Tit bang 4-1 thay riing chi khi moi A, < 0 thi phuong 4n mdi 1 t6i wu [f(X) 12 min].
Trong thi du nay, sau budc 1, c6 A, > 0 nén cdn 6iép tuc chuyén sang budc 2, nham
giam gid i f(X), nghia 1 can chon hé an co ban méi. Van dé dit ra & day 1a nén dua 4n mdi nao

vao lam 4n co ban va loai 4n co ban ndo ra. Muén vay phai tién hanh céc budce theo nhimg qui

tic sau:

- An dua vao: 1a an tng véi gid tri A duong. Vi d day A, = 32, nén 4n x, s& dugc dua vao
lam 4n co ban & budc 2. Trong trudng hop cé nhidu A>0 thi chon 4n dua vao ing voi A ¢4 gid tr
max, khi c6 nhiéu gid tri A,,, nhu nhau thi chon mot 4n twong fng tuy ¥ trong cdc 4n ting véi
A

n1ax™

An loai ra duoc xdc dinh theo ba budc sau:
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Budc 1: Sau khi bigt an cin dua vio (9 day 1a x, ) ta l4y riéng céc phdn tir hé s6 duong &

ma tran A, ing voi an dua vao d6 (o day 1a 6 va 3).
Budc 2: Pem cde phin tir @ oot "phuong dn"(cot d) chia twong tmg cho céc phan tir

duong da chon. Trong thi du nay la:

Budc 3: So sanh cdc gid tri ndy, ldy gid tri min (0 day la 2). An co ban nao img véi gid
tri min nay s& bj loai ra. Nhu vay, & day an x, s€ bi loai ra ¢ budc 2.
Trong budic 2, cich dién cdc gid tri vao bang don hinh nhu sau:
Hé an co ban & trong budc 2 1a x, va X,.

Tit bang 4-1 & bude 1 ¢4 ma trdn he 56 m rong (thém ca vé& phdi cia rang buoc) nhu

Sall:
X, X2 X X; bi’

1 0 -2 6 12 (a)
01 4 3 18 (b)
Chia hang (a) cho 6 cé:
1 1
- 0 -— 1 2 a)
6 3 (
01 4 3 18 (b)

Nhan hing (a) vdi -3 rdi cong v6i hang (b) c6:

Nhur vay, & day s& xuat hién ma tran don vj clia x, va X,. Vay rang budc (4-15) va (4-16)

& budc 2 trd thanh:

(4-20)
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Tuong tr nhu & budce 1, ta ghi nhimg s6 lieu vé rang budc (4-20) vao bude 2 va tinh céc
gid tri Fy(X), A}, A, (bang 4-1). Sau budc 2 thdy rang con gid tri A, = 17/ 3 > 0 nén phai tiép tuc
chuyén sang bude 3, trong doé x, (g vdi A, ) s& dua vio hé 4n co ban va do chi co hé 6 5> 08
cOt fing voi X, nén 4n co bin cii cin loai ra 4 x,. Nhur vay, hé dn co ban & bude 3 1a x, va x,. Dé
tao ra ma tran don vi cho hé s§ cia cic an x, vd X, ta bi€n d6i ma tran hé s6 mé rong (4-20)
tuong W nhu & bude 2. K&t qua cia bude 3 cing duge ghi trén bang don hinh 4-1. Ta nhan thay
rang & budc 3, 1t ca cdc gid i A, < 0 nén f(X) dat gid trimin va phuong dn i v 1a:

2 12 14
F(X)=18— ; X=X Xq, X4, X, =400, —, —
(X) =18 {l__q}{ss}
- Néu khong the xdc dinh duge cdc an o bin cén logi ra (khong ¢6 he s6 duong nao &

moi hang trong cét twong dmg) thi bai todn s& khong ¢6 phuong an t6i uu.

- Néu khi tim 4n ¢o bdn cén loal ra ma cdc ti s6 gila gid tri & cot (d) va cot wong (ng
v6i an dua vao ¢6 nhiéu gid tri min va bang nhau thi ta chon 4n ¢o bn tuy y trong chiing.

- Néu ham muc tiéu 1a f(X) > max thi chi cdn thay doi tieu chudn 51 vu 13 A; 2 O va dn
dugc dua vao tng véi min cia A, (trong s6 cdc A < 0).

- Néu h¢ phuong trinh rang budc ¢6 16n 1ai mot hay nhiéu bat phuong trinh thi cin phai
thém vao céc n phu dé dua bai todn vé dang chinh tic rdi sau dé dua vé dang chuin tic. Thi du

x&t bail 10dn sau:

Xdc dinh tap nghi¢m X = { X,. X;. X3, X4, X5 } thoa min déng thai cic diéu kiéa sau:

f(X)=2x, + 5x%; + 4%, + X, -3%:— min (4-21)
X, + 2%, +4x; - 3x,= 152 (4-22)
A%, + 2xX; + X, + 3x, =60 (4-23)
3, + % £ 36 (4-24)
x20:j=12345 {4-25)

Giai: Ta dua thém vao bt phuong trinh (4-24) 4n x, d¢ bién bai toin thanh dang chinh

tdc nhu sau:
Xic dinh tap nghiém X= {x,, X,, X1, Xy, X5, X¢ | sa0 cho:

1(X) =2x, + 5x%; + 4%, + %, - 5% + 0x, —> min (4-21a)
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X, + 2%, +4x,-3x, =152 (4-22a)

4x, + 2%, + X, + 3% =60 {4-23a)
3%, + X5+ X, =36 (4-24a)
,20;}=1,2,3,456 {4-25a)

Tinh c& bii todn trén di ¢6 dang chuin tic véi cic dn cd ban 12 X,, x,. Xs nén ta c6 thé

gial bang cach tap bang don hinh (bing 4-2):

Bdng 4.2
(a) (b} () (d) (1) (2) (3) 4) {3) (6)
E - G
€5 | 2 =12 5 4 [ 5 0
215 2| 8| E '
D = | X
s BN B £ :
5
= X, X, X X, Xs Xs
2 X, §52 1 4 0 -3
i X, 60 0 4 1 3
0 Xe 36 0 0 0 | 1
Fi(X) | 364 A=0 | A,=3 Av=6 | A,=0 | A;=2 A=0
X4 32 1 -6 0 2 9
2 | 4 Xs 30 0 2 1 1/2 3/2
Xe 36 0 3 0 0 1 ]
FuX) | 184 1A/ =0 |A;=-9 |A=0 [A=-3A=-T7 [A=0

Sau bude 2 1it cd A; < 0 nén phuong an F(X) =184, X={32:0;30;0;0} la phuong dn 161
L.

b. Thudt todn den hink mo rong

Thuat todn don hinh chudn & trén chi 4p dung duge d6i voi bai todn ¢ dang chudn. Pé
dp dung thudt toan don hinh cho bii todn & dang chinh tac bat ki, ta phdi bién doi hé rang buoc
sao cho n6 c6 dang chudn, tife 1a ¢6 16n tai ma trin don vi trong hé rang budc. Di€u nay c6 thé
thuc hien duge bang cdch thém vao vé trdi cha mdi phuong trinh mét 4n gia khong am, dong thoi
ldy hé s cde an gid trong ham muc tiéu 1a M (M 1a mét s6 duong 16n hon bt ki mot 86 nao can
s0 sanh).

Khi bii todn QHTT dang chuan c6 dn gid, can phan biét 3 trudng hop sau :
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+ Truomg hop 1. Qua cdc bude moi an gia bi loai hét, nhu vy & tim duoc loi gial 10 uu
{néu 16n tai).

Thi du: Xic dinh X={ x,, X, X:}saocho

f{X) =~ 8x, + 6x, +2x, = min

véi
4x, +4x, - 3x, =18
4x, + 3x, + 4x, =16
va x,20(j=12,3)

Dé dua bai todn vé dang chudn cin dua vao hé rang buoc nay hai an gia la x, va x..
Khi d6 ham f{X) c¢6 dang:
f(X) = - 8x, + 6x, + 2x; + Mx, + Mx; > mun
trong dé M la s6 duong 16n tuy y.
He rang budc g la:
dx, + 4%, - 3%, + x, =18
4%, + 3%, + 4%, + X, =16
va x;20(3=12345)
M > 0161 tuy y.

Bai todn dugce gidi theo thuit todn don hinh nhu ¢ muc trén, két qua ghi trong bang 4-3.

Bang 4.3
5 i G
g |-85% |55 w | -8 6 2 M M
|1 %5o é = § <
P D o = 1
T .5 A
= Xy X, X, X, X4
M X, 18 4 4 3 ‘"1 0
1 M Xs 16 4 3 4 0 i
FJ(X) 34M AI = ;‘\3 = A=
SM+8 IM-6 M-2
M X4 2 0 1 -7
2 -8 X, 4 1 3/4 f
FiX) 1 2M-32 1 A =0 Ay = A=
M-12 -TM-10
6 Xz 2 0 | -7
3 -8 X, 5/2 0 25/4
Fi(X) | -8 A=0 A, =0 | A, =94
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‘Trong qui trinh tinh todn khi an gia nao dé bi loai khoi hé an ¢o bin thi khong s dung

& bude 1ép (bang 4.3, phan 16 den).

Tir bang 4.3 thily rang: Sau bude 3 moi A; <0 va cic an gia X,. X bi loai khoi h¢ an co

bin. Phuong dn 181 wu ¢6 gid ti: § X, X, xaf = {5/2 2,05 min f{X)=-8

+ Truomg hop 2. Qua cic bude dn gid khong bi loai hét nbung trong hé dn cd ban ching

nhan gid ) 0.
Bai todn ¢6 11 giadi 161 vu(néu nd 1on 1ai).
Thi du: Xéc dinh X={ X,. X, X:} saocho

f(X) = - 8x, + 6x, +2X, — min

val
dx, + % - 3 =16
%, + 3x; + X, =16
Vit x;20(j=123)

D¢ dua bai toan vé dang chudn cdn dua vio heé rang budc nay hai an gia 1a x, vit X,
Khi dé bai todn ¢é dang sau:
Xic dinh X=1{ X,. X> X;, Xy, X< | sa0 cho
f(X) = - 8x, + 6x, + 2%; + Mx, + Mx; —> min
trong do M fi s6 duong 1on tuy y.
He rang budc s¢ la:
4%, + X, - 3%, + x, =16
4%, + 3%, + 49X, + X, =106
Vil x,20(j=12345)
M > 0160 tuy y.
Lap bing don hinh nhu & muc trén, ket qua ghi trong bang 4-4.

Tir bang 4-4 thiy ring sau bude 2 moi A; < 0 vid an gid x, tuy ¢6 mat & hé an co ban

nhung nhan gia tri 0.

Viy bili toan c6 10 gidi i uu la:
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X0 X X, = 14,0 00 va

min f{x) =-32

Bdng 4.4
[l B G
. 5218 g =8 6 2 M M
2| g2 | 8 z - ,
“les| s | B -
- o = X, Xa X, X, .
M X 16 4 1 -3 1 0
1 M Xs 16 4 3 0 [
FAX) | 32M [ A, = A, = A= A=0 | A=0
8M+8 4M -6 M-2
M X, 0 0 -2 -7 1
2 | -8 X, 4 ! 3/4 | 0
Fo(X) | -32 A =0 -2M-12 -IM-10] A, =0

+ Truong hop 3: Qua cic bude an gia khong bi loai khot hé an cd ban ma nhan gid trj

duong, khi d6 bai todn a vo nghiem.

Chu ¥: Trong nhimg trudmg hop ¢6 thé, nén bién doi hé rang budc dé bii toan trd nén
don gian hon.

Vidu: Xac dinh X={ x|, X, X, x,} sao cho

f(X}=x, + 4x, +5%; +2x, = min

vai 2%, + 2%, + 3%, =15 ()
X+ 2% +4x, + x,=20 (b)
va x20(j=1234)

D€ giai bai todn nay ta c6 thé lam theo cich thong thuomg Ia them mot an gia x, dé dua
vé dang chuan.

Qua hai budc sé tim duge nghiém nhu bang 4.5,

Nhuvay: { x,, X, x.. x,} = {15 0,0, 5}

min f(X) =23
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Ta c6 thé giai bii todn bing cdch bién déi hé ring budc nhu sau:
Chia ca hai v€ ciia phuong trinh (a) cho 3 ta cé:

2/3)%; + (213)x; + x, =5 (a")
Lay (b) trir di (a') ta c6:

X+ (4/3)x; + (10/3)x, = 15 (b"

(a') va (b) tao nén hé rang budc giong nhu h¢ rang budc o bude 2 cna bang 4-5.

Bang 4.5
85l £ = :
v | -BE=, B o0 1 4 3 2 M
g w0 L = %
=] v ~ = X,
2E 5 =
= E'-' X| x: x] xd xi
M X 15 0 2 2 3
1 | X, 20 1 2 4 1 0
Fi(X} 15M+20 ﬂ] =0 A2 = A_'q = A:; = AS =0
2M-2 2M -1 3IM- |
2 X, 5 0 2/3 2/3
2 i X, 15 | 4/3 10/3 0
Fi(X) | 25 A =0 | -4/3 173 A,=0

¢. Phuong phap don hinki cai bién

Ochad vit Hays 1oi dung tinh chat A, 1a co s0 & budc lap sau A, j € J = N\ {r}o{s} chi
khéc co s d bude truée A, j € T bing viée thay thé | vecto co sé, da dira ra thuat todn don hinh

cai bién dé giam bot khoi luong tinh todn va cac thong tin zan luu irif trong méi budc lap.
Thuat toan don hinh cai bién gém cac budc sau.
Burie 0: Xay dung bang don hinh xuat phat.
Buoe 1: Tim cot quay va Kiém tra (61 uu.

Birge 2 Tim dong quay.
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Budc 3: Bién déi ma tran nghich-dio mé& rong. Dua A, vio co s& thay cho A, va bién doi

toan bo cic cot theo cong thifc. Quay 1én bude 1.
d. Plutong phdp Karmarkar (phuong phap diém trong)

Nam 1980 mot ciach tép can mdi véi QHTT duoc dé xuat. Cich uép can niy dua trén
nghién ciu vé cdc thuat todn diém trong (dudmg trong) di tlr phia mién trong chip nhan dugc.
Ngudi ta dd chimg minh phuong phip don hinh khong phai la phuong phdp thdi gian da thic
(thoi gian ti 1¢ vdi 56 bién theo ham da thic) tham chi thoi gian gidi ti 1¢ vé1 ham mi 2"°- 1. Tuy
nhién da chimg minh bing cich s dung thuat 1odn di¢m trong thich hgp c6 thé giai QHTT trong
thdi gian da thitc. Vé co bin thuat 10dn Karmarkar ¢é nhiéu diém chung véi thuat toan don hinh.
Cé hai phuong phdp déu dung thuit todn lap va déu cé phuong dn xudt phiat chap nhan duoc.
Dong thoi ca hai phuong phdp déu thuc hién iap dé chuyén sang phuong dn 16t hon cho dén khi
tim duge phuong dn 3i v,

§4.3. BAI TOAN VAN TAI

Trong nhiéu Iinh vuc kinh t&€ ta thudng gap mot loai bai todn goi 1a bai 1oin van tai. Bu
toan van tai 1a mot dang dac biét cia bai toin QHTT. Vi ¢é nhimg dac diém riéng nén khi gidi
bii toan van tai c6 thé sir dung nhimg thuat toan don gian hon phuong phip don hinh. Trong muc

nay sé€ trinh bay noi dung chu yéu vi phuong phdp giai bai toan van tai.

4.3.1. Lap bai toan van tai

Ban chat clia bai toan van tai la tim phuong dn t61 vu dé van tai hang héa tir mét s6 noi

phat dén mét s6 noi nhan.

Chi tiéu 16i vu & day thuong 1a cuce ticu
chi phi 1ong vé van tai. Bai todn ¢4 thé mo ta nhur

Saws

C6 m dja diém phit, véi cic lugng hang
hod tuong (g a,, as,..., a, va n dia diém nhin,
vdi nhu ciu wong tng by, b....., b, (hinh 4-1).

Can xdc dinh phirong dn van tal sao cho 10ng chi

phi 12 cuc ticu, khi bi¢t gid thanh cude phi don vi
Hinh 4.1. M id bai todn. C, van 1ai trén doan dudng r noi phit 1 dén no
nhan ).
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Ki hi¢u x, 1a 56 luong hang cdn vin tai (ir noi phit i &n noi nhan j, khi d6 diéu kién clia

bai 1odn van tai duce mo L trong bing 4.0.

Bang 4.6
l Nai phat Nai nhin Dung lugng a,
BI. B.‘ Bn
A Ch Cia Cin &,
x]l Xy2 xln
A, Cay Ca Cap A
X X X
AI'II CI]!I CIII.‘ -t CI'I\I'I ;'ll'l'l
Xl xlu.! xmn
Dung fuong b, b, b, b, m 0
D=2,
il j=1
Bai toiin van tii duge phit bi¢u dudi dang 1oin hoc nhit sau:
Xic dinh cie giatri x, 1= 1 2..om j=1,2,.,nsao cho
(L1 1]
fix) = ZZ(‘”XU — min (4-26)
R
Vi cic ring bude
n
N, =a00= 1,2.....m
=l
! (4-28)
11
X, = bi;j =12...n
i=1
vl
( 4-29)

X, 200=12,..,mj=12...n)
Ngoii ra trong trudng hop dun gian thung gid (i€t ta 16ng dung luong hang phit di cin

bing vai tong dung tugng noi nhan, nghia la
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(4-30)

m
S -
i=1 }

Chui ¥ rang nhitmg hé s6 & cdc phuong trinh rang buoe & dang (4-28) chi ¢6 gid trj 1 hoic

bl
e

0, vi vay c6 the sir dung thuat todn don gian dé gidi ma khong c4n cdc bude theo thuat toan don
hinh. Tuy nhién qué trinh gii ciing bat ddu tir mot phuong dn co ban sau dé tién ddn 16i phirgng
an 1ot vu

4.3.2.X4c dinh phuong 4an co ban ban diu

Tir biéu thife rang budc (4-28) ¢6 (m+n) phuong trinh nhung phai tuan theo diéu kién (4-
30) nén ta c6 (m+n-1) phuong trinh doc 1ap, nghia 1a chi xéc dinh duogc (m+n-1) 4n ¢o bian ban
dau.

Sau day trinh bay phuong phip géc Tay Bic xdc dinh gid tri (m+n-1) an co ban cla
phuong dn ban-dau.

Xuat phdt tlr géc bén trdi trén cing (x,,) ta dién cdc gid tri cha 4n co ban va di dan
xuéng goc phai dudi cling, déng thoi luon luon thod mén cic rang budc (4-28) va (4-30). Ta
minh hoa bang vi du sau:

C6 hai noi phdt A, A, v6i céc lugng hang tuong img a, = 200; a, = 300 va 3 noi nhan

véi nhu cau wong ing b, = 150; b, = 250; by = 100. Cude phi van ti ¢; duoc ghi & géc phai phia
trén trong timg ngan ¢ bang 4.7:

Biang 4.7
B3, 13, B, i
5 3 2 200
150 50 0
A, 2 4 300
0 200 100
T
b, 150 250 100 500 -

Trén bang 4-7,xuat phat tir géc Tay Béc ta ¢6 x,, =150 (vib, < a,) nhuvay x,, =0, &
ngan A,B, s& nhan gid tri (a, - 50) = 50 v.v... Ti€p tuc di xudng géc Pong Nam va ¢ gid tri clia
(m+n-1) an co ban. O thi du nay:
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m+n-1 =4
Vay phuong dn co ban ban dau la:
X, = 150; x,;, =50; x,, = 200; x,; = 100. Khi d6
F(X) = 150.5 + 50.3 + 200.4 + 100.6 = 2300.

RS ring phuong dn ¢o bin ban ddu ¢ day chua dat min f{X) can m cdch giam gid tri
f(X)

4.3.3. Hoan thién lui giai bang phuung phap the vi

Sau khi di ¢6 gid tri cla {(m+n-1) dn co ban cua phuong dn ban diu, can tim phuong
phdp dé hoan thién 15i giai ddn véi phuong dn img vdi gid tri min f(x). Sau day sir dung maot
trong nhiing phuong phdp thuimg ding la phuong phdp the vi (con goi la phuong phip phan phéi
cai bien). Noi dung phuong phdp the vi gom nhimg budc sau:

| Xde dinh gid tri thé'vi: (mg v&i mdi hang (noi phat A, A,,....A,) c6 thé vi o, Uy,..., &y,
va mbi cot (noi nhan By, B,.... B, ) ¢6 the vi By, By...., By Nhu vay véi moi phuong dn cha bii todn
van tii ta 6 mot hé théng (m+n) thé vi o, 0,y Oy B Baoeers P

Gia tri cla a,, B; duge xdc dinh nhu sau:
Can cif vio nhitng ngin cé dung lugng hang van tai ing véi cude phi van tai ta ¢6 hé
phuong trinh:
o, + B, = ¢ (4-31)
1=1,2,...m
j=1,2,....n
Theo he (4-31) ta cdn xdc dinh (m+n) gia tri thé vi, nhung & méi phuong dn chi ¢6
(m+n-1) gid tri ¢;; dé tao thanh (m+n-1) phuong trinh dang (4-31) vi vay mot thé€ vi phai cho gid
tri tuy ¥. Thuong cho a, = 0 va xéc dinh o,,..., &, Vi B, By, B, theo (4-31).
Thi du o phuong dn co ban ban diu theo phuong phap goc tay bac (bang 4.8) gia tri cdc
thé vi duge xdc dinh nhd hé phuang tritth:

a, + B, =3
o +B3,=3
o, + 3, =4
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o, +B3.=6

voioy =0taco:, =5 B,=3 a,=1;B,=5

Bang 4.8
B, B, B, a,

A 200

130 50 0
A 300

0 200 100
b, 1530 250 100 500
B; 3 3 5

2.C0 tiéu 161w theo phuong phdp thé vi: Sau khi xdc dinh duge cdc gid tri thé vy @

phuang dn ¢ ban ban ddw, chi tiéu 161 uv duge Kiém tra theo dinh 1y sau.

Dinh Ii: Phuong dn X = { x;; } coa bai todn vin tai 1a 101 wu khi cdc gid tri thé vi o, B
thod man diéu kién sau:

«, + B3, =c,ongancé x,;>0 (4-32)

o+ B € c;onganco x,; =0 (4-33)

Tir dinh li trén day thay rang: Diéu kién (4-32) luon thoda min, vi di xuat phat tir gid tri

¢, & nhimg ngan ¢4 hing van ti (x, > 0 ) dé xdc dinh thé vi.

bicu kién (4-33) chimg 10 riing 11 gidi 12 61 wu khi & nhimg ngan khong 6 hang van tai
thi gid cude phi déu lan.

biéu kién dé cho phép ta kiém tra qud trinh cin Gép tuc hoan thién hay dd dén phuong
an 161 .

Kihiéu: o+ p=c,

Nhu vay néu img v6i ngén nao dé véi x; = 0 ma ¢6 ¢, - ¢; = A; > 0 thi chimg & qui
trinh con cdn hoan thién, nghia 1a ngan dé cdn nhan dung lugng van tai. D€ qud trinh tién nhanh
dén phuong dn 161 wu thudng dé ngan ¢6 max A, nhan dung lugng van tai & budc tiép theo (twong
tur nhu & thuat todn don hinh dua an co A, cue dai viio hé dn co ban & budc 1i€p theo). Gid tri X,

can dua vao ngan nay la bao nhiéu s& duge xac dinh & muc sau.
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Dé minh hoa chi tiéu t6i uu theo phuong phdp thé vi ta trd lai thi du ¢ bang 4.8. Sau khi
xdc dinh dugc cic thé vi a,, o, By, B, Bi ta can xdc dinh A = ::-,-J - ¢;; mg Vi cdc ngan, (bang
4.9) tai d6 x;; hién nhan gid tri 0. Tir day thay rang & budc ti€p theo can cho ngin A,B, nhan
dung luong, nghia 1a an x,; s& nhan dung lugng van tai. Gid tri clia X,; 0 budc ti€p theo dugc xédc
dinh theo nguyén tic vong kin sau day.

Bang 4.9
: : 200
lSi) 50 0 +3 :
-2++0 4 6 300 :
|0 +4 [200 100 :
b 150 250 100 500
B 5 3 5

3. Nguyén tdac vong kin hoan thién loi gidi

Nhu trén da thay, vi A; & ngan A,B, 6 gid tri cuc dai (+4) nén & budc ti€p theo x,,s€
nhan duoc gid tri duong,ta ki hiéu dau + & ngan A,B, (xem bang 4.9). Vi x,, nhan dung lugng
ma van phai thoa man diéu kién can biang dung lugng theo hang (a)va theo cot (b)) nén ngan
A,B, phai bét dung lugng: ta ki hiéu dau -, ngan AB, thém dung lugng: dau +,cudi cling ngan
A,B, phai bét dung lugng: dau - (xem bang 4.9). Nhu vay nguyén tac tang giam dung luong tai
céc vong tao thanh mot vong kin. Gid tri lugng tang gidm phai nhu nhau va ro rang phai la gia tri
clia ngan c6 dung lugng nho nhat trong vong kin va mang dau -.

O thi du bang 4.9 cé:

X, = min {I 50;200} =150
Vay & budc ti€p theo ¢6 phuong dn ghi trén bang 4.10.
Theo phuong dn nay
F,(X) = 200. 3+ 150.2 + 50.4 + 100.6 = 1700

da nho hon gid tri F,(X) & phuong dn géc Tay Bic ban dau.

Tiép theo xéc dinh cdc gid tri thé vi o, B; va lai kiém tra chi tiéu t6i uu cho 16i giai bude
nay. Qud trinh két thic va dat dén 16i giai t6i wu khi ing vGi moi ngan co

A0
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thé vi:

100

4. Thi du

a,=0,B,=1,B;=5vaaq, =1, B, =3 (xem bang 4-10)

Bang 4-10

Dé minh hoa ta ti€p tuc giai thi du & bang 4-10 cho 6i phuong dn t6i wu.

Can cir vao gid tri ¢; & cic ngan (A,B,); (A,B,); (A,B,) va (A,B,) ta xdc dinh gid tri cdc

A, |

200

300

500

Tiép theo xdc dinh A; clia cic ngan trong. Cu thé:

A”:CTI'C”:l'5=‘4;A13=5'2=3>0.

Vay budc ti€p theo ta can cho x,; = 100; x,, = 150, x,, = 100 va loai x,,.Két qua duoc
ghi & bang 4.11. f(X) c6 gid tri

Fy(X) =100.3 +100.2 + 150.2 + 150.4 = 1400

Bang 4.11

250

500




Xicdinh oy, By oy =00, = 1 Bi= L B=3 B = 2
Xdc dinh A A,=-4<0
Ay=-3<0
Vay phuong dn li 16 vu,ham muc tiéu f(x) c6 gid tri
F«X) = 1400

4.3.4. So do khoi giai bai toan van tai

Qua nhimg thao luan trén day ta thdy bai todn van 13i don gian c6 thé gidi theo so do
khai (hinh 4.2).

4.3.5. Mot s6 chu ¥

Trén day di trinh bay noi dung cd ban bai todn van tai trong trudng hop ¢é can bang
dung luong 1ong clia cic noi phdt va clia cac noi nhin,nghia la:

m

Da =) b, (4-34)
i=l j=1

Trong thuc (€ nhiéu bai toan khong ¢6 diéu kién ding thirc nhu trén ma co:

I m 1

Zai > .n] b, hoidc Zai <Zl1b_i (4-35)
= = 1= b=

Trong trudng hop do ¢6 thé dua vao cdc lugng van tdi x; phu Ung v6i cac cude phi phu

ling v6i cude phi c, =0 dé 1rd vé didu kién can bang dung luong phat va nhén.
ph g, 2 & Ep

Ngoai ra thiy rang khi giai bai todn van tai da gia thiét rang dung lugng hang chi di tir
noi phat tryc 1i€p dén noi nhan ma khong 16n tai nhimg dudng di tir noi phdt qua noi phit hoic
dudng trung chuyén qua mot noi nhan nao do. Gia thiét do img véi viéc tai cong sudt trong he
thong dién nhdm dam bio ton thit dign nang (dugc hidu nhir cude phi van tai ) 1a it nhat. Khi d6
dutmg gin nhat (vé dién ) 1a dudng trye UEp tir ngudn dén phy tai. Mang dién ¢6 cdu tric thoa
min muc tiéu dé thuong goi 1a mang ¢6 t6ng momen phu tdi (ZPyl,) 1a nho nhat. Nhung trong
thie t& cau triic mang dién chi nhdm thod man chi tiéu cue tiéu chi phi ton that dién nang khong
phii bao gits ciing tring v6i ciu trijc 161 uu, vi con chi tiéu cyc tiéu von diu wr vé dudng day (phu
thuoe tng chidu dai cdc wyén dudng day ) cling rdt quan trong. Vi vy nhiéu trudng hop cau
tric 161 wu cla viéc chuyeén tai dién nang (thoa man ca hai myc tiéu rén ) thudng ¢é dang noi

cac noi nhan voi nhau va co thé ndi giita ngudn phat.
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Tir day thiy ring do dic diém cla viéc chuyén 1ai dién nang phdi xay dung riéng cic
tuyén dudng cho nd, ma khong sir dung duge cic tuyén giao thong khic, nén néu sir dung bai

todn trong viéc Xac dinh cdu tric 01 vy et mang dién phai ¢6 nhitng diéu kién mo rong.

Thanh 1ap bai todn vin il

:

Xdce dinh (m+n-1)gia tri x;;
cla phuong én co ban ban diu

I

Xdc dinh thé vi
— ai=1,2,....m
B:j=12..n

v

Xic dinh A = (o, + B))-c;
ung vol cde ngan X = 0

Tinh F(X) Dimng
In gid tri {xij}

Khong

Chon ngin (A;B))
Coé max A,

'

Lap vong kin &... ©
Xac dinh x;; man

hong

Bai odn vo nghiém

Lap phuong dn mé

Hinh 4.2. Ser do khdi bai todn van tdi.
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§4.4. QUI HOACH SO NGUYEN

Trong nhidu truomg hop thue 1€ 101 gidi cta bai todn QHTT doi hoi phai thod min diéu
kién: gid tri cdc an x, phai 1a s nguyen, khong am: 0, 1, 2,... chang han d&i tugng can xdc dinh x
Ia s nhi may. 6 luong cong cuv.v... khi d6 chi lam trow gid tri x, cach don gian cd thé pham

sai 56 160 vi s& 1am thay doi gid 1ri thye cia ham muc téu.

Tinh chit s& nguyén cla i giai lién quan dén nhi¢u phuong phip gidi riéng. Dudi day
chi trinh bay néi dung chi yéu ciia thuit toan Gomory dé giai bai todn qui hogch tuyén tinh sao
cho gid tri 16 gidi i wu 1a nhimg 6 nguyén. D6 ciing 13 ndi dung chu y&u cla qui hoach s

nguyen.

Chi y ring khi chi cdn mot bo phan cia nhimg 161 gidi 12 s6 nguyén 1a 6 qui hoach s6

nguyén bd phan.
Thye chat ctia thuat 10dn Gomory bao gom nhiing budc tong quat nhu sau:

1) Xic dinh 101 giai t&i vu cia bai 1oidn (ching han ¢6 th¢ ding phucng phap don hinh)
chua quan tim t6i didu Kign 56 nguyén cua 10 gidi. Néu mot cich ngdu nhién cac 1ot giai di a

s6 nguyén thi qud trinh két thic. Néu chua dat 1h chuyén sang bude sau:

2) Xay dung thém rang buéc phu nham muc dich han ché tip gid trl cho phép cla 1o

gidi, tuy nhién khong lam mat nhitmg gid trj 161 giai 1 s6 nguycn.

3) Giaj bii 1odn di c6 them rang buoc phu dé va kiém tra dicu Kién s6 nguyén cua i

gidi d& hoac két thic qui trinh, hoic phai lap lai budc hai.

Nhu viy ta phai tim hiéu noi dung cia bude hai va bude ba cua thuat 1oin Gomory,

nghia 12 biét cich xay dung thém ring bube phu va giai bai todn khi ¢é rang budc phu:
4.4.1. Thanh tap phuong trinh ring bugc phu

Gia thiét bai todn QHTT di duge gial bang thuat todn don hinh, & bude cuoi cling da xic
dinh duoc gid tri 101 uu cla m dn co ban: X, X,.... X, nhung chua la nhimg s& nguyeén, Khi d6 he

phuong wrinh rang buoc ¢6 dang nhu sau [xem muc 4-3, thuat todn don hinh].

A% AN, T, X, Foat A Xy Fata X, = Db
@y X| +d33Xy Fond By, X b F A X b8y, X =b, (4-36)

am]xl +an12‘\2 +"'+ammxm +"'+amkxk +"‘+amnxn :hm



trong d6 It y nhimg hé s6 cua x,, X,,... X,, & h¢ (4-8) tao thanh ma tran don vi ¢cip m.

O day diéu kién s6 nguyén cBa I giai chua thod min, thé hién & chd cic gid tri b,... b,,

chua la nhifng & nguyén.
Khi dé can lap thém phuong trinh rang budc phu theo qui tic sau day:

a) Phan tich:

b,=n,+r
b,=n, +r,
R (4-37)
blll =n 51} + r[1I
rong dé: n; 1a phin nguyén (0,1,2...) ctia b i = 1,2,..., m nhung phai dim bao
m<b:;i=1,2,....m (4 - 38)
r,laphanlé ciab; i=1,2,.., m, nghia la:
O<r <1 (4-39)

b) Sau khi xdc dinh moi gid tri n; va g, 1 = 1, 2,... m chon phuong trinh ring budc img vai
1, cuc dai dé tao rang budc phu. Ching han c6 r, la cic dai.Khi dé rang buoc phu duge tao tir

phuong trinh thi p & he (4-36).

€) Phan tich cdc hé s6 ay, a4y ..., @pye-., dp, thanh

a, =N, +I,
By =0, 0, (4-40)
a,, =N, +1,
trong d6 n; j =1, 2,...., n 12 phian nguyén (am, s6 0 va duong) cia a, va thod man:
n,<a, 4-41)
1,: =1, 2,..,nlaphin lé clia a,, nghia la:
O<r, <1 (4-42)
d) Thanh lap phuong trinh rang budc phu véi an s, thém vao trong dang:
ST Xy T Xy me m I X, + 8, =-T, (4-43)
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trong do cac gl tri 1,

j=1,2,..nidy tir biéu thic (4-40) con gid tri r, 13y tie bicu thiic (4-40).

Nhu vay dé tim cdc gid tri nguyén clia cdc dn ce ban, ta di dua them an phy s, vao he co
ban va bay gid cin chuyén sang phan gidi bai 1odn ¢6 thém ring buoc phu dang (4-43).
4.4.2. Giai bai to:in khi ¢6 rang budc phu

Nhu vay bii todn qui hoach tuy€n tinh giai theo thuat todn don hinh & bude nay c6 (m +
1) an co ban 1 X, X5,y X, VA S,

Bay gid can chuyén sang bude tip theo, trong do dn can loai ra chinh la s, vi chi can
xdc dinh dn s& dua vao trong bude méi. Nguyén tic xdc dinh an cin dua vao h¢ co ban g budc
ti€p theo nhu sau:

a) Ghi cdc gid tri am cha cdc hé 86 -1, & hang (mg véi hang s, va tng véi A;# 0.

i

b) Xdc dinhcdc tysd —: j=12....,

Ly

. A,
¢) Lay cuc tiéu ca gia trl tuyét dot —j=t2...n
T
Y

i .
—’ =120
P

d) Cot nio (mg véi min

thi &n d6 s& duoe dua vao hé dn co ban & bude 1iep theo.
e) Theo thuit toan don hinh. Giai ti€p cho dén khi moi 101 giai déu la s6 nguyén.

Néu chii ¥ 1a thay nhimg bude 1, 2, 3, 4 trén day 6 tinh d6i ngdu vdi cac bude nham xdc
dinh an loai ra khoi hé co ban & thudt todn don hinh. Vi vay con gol 1a cac bude giai theo

phuong phip don hinh d6i ngau.
Dé minh hoa cac budce clia thuat todn Gomory ta xét mot thi du don gidn sau:

4.4.3. Thi du

Xic dinh { x,, x,} 12 nhimg gia tri nguyén, khong am, sao cho:

f(x) = -x, - 2%, = min (4-44)
va -3x,+ 4%, €06
4%, + 3x, < 12 (4-43)



ta dua vio rang budc (4-45) hai an phu x., x,, ¢6:
3%, 44X+ X, =6
4%, + 3%, +x, =12 (4-46)

Su dung thuat todn don hinh dé gidi bai todn trén. Sau ba bude nhan duge 10i LAl 151 uu
nhu trinh bay trén bing 4.12.

Bang 4.12
Bude | Hés6dnco | Tén dnco | Phuong -1 -2 0 0
ban bin dn X, X, X, X,
1 0 X4 6 -3 4 1 0
X4 12 4 3 0
F,(x} 0 A =1 A, =2 A, =0 A, =0
2 -2 X, 372 -3/4 | 1/4 0
0 X, 15/2 25/4 0 -3/4 1
Fy{(x) -3 A =512 | A=0 Ay =-1/2 | A, =0
3 2 X, 12/5 |0 1 4125 3/25
-1 X, 6/5 I 0 -3/25 4/25
Fi(x} -6 A, =0 A, =0 Ac=-1/5 | A =-2/5

Tir bang 4.12 thiy rang sau ba bude f(x) d& dat gid tri cuc tiéu la -6 nhung x, = 12/5 va
X, = 6/5, nghia la diéu kién s6 nguyén cha 15i gidil chua thod man. Vi vay cin xay dung rang
budc phu.

O day trong budce ba cdc rang budc chinh ¢é dang:

3 12
\2 +?\‘ +':)gx4 :-S—
- - (4-47)
3 4 ]
\] %h],—i_;_\.l zg

Phan tich cic gid tri b,, b, theo biéu thic (4-37);
b,=12/5=2+2/5

b, =6/5=1+1/5

106



nghia A r; = 2/5; r, = 1/5. Vi >, nén phuong trinh ring budc phy s€ thanh lap tir rang budc

tmg véi 1, nghia 1a phuong trinh cua X,.

Tiép theo can xdc dinh cdc he $0 1y, Iy D T Ja phin 1¢é cua cdc he 80 ayy, . 42y, A

tuong tng.
O day:
A, =0vayr, =0
=1 vy, =0
a, = 425 =0+ 425 vay 1;,= 4/25
a,, = 3/25 =0+ 325 vay 1,,= 3/25
Tir day, rang budc phuy, xdc dinh theo bidu thic (4-43) c6 dang
(-4/25)x, - (3R25)x, + 5, = (-2/5) (4-48)

Nhu vay dé lam nguyén nhimg gid tri cla x, v X, ta dua them an phu s, vao hé co ban.

Tiép theo thanh lap bang don hinh (bang 4.13) dé 1im cdch loai an s, ra.

Bing 4.13
Buge | Heso an | Ténan | Phuong -1 -2 0 0 0
¢ bin cd ban an X, % %, X, N
1 -2 X3 12/5 0 I 4/25 3/25 0
-1 X, 6/5 1 0 -3/25 4425 0
0 S -2/5 0 0 -4/25 -3/25 i
F,(x) -0 A=0 | A=0 | A=1/5 [ A=-2/5 | A=0
2 -2 X; 2 0 I 0 0 1
-1 X, 342 1 0 0 1/4 -3/4
0 X4 52 0 0 1 3/4 -25/4
(%) -11/2 A=0 | A=0 |A=0 A= A=
1 [ -1/4 -S4 |

Trén bang 4.13, & budc | ta dua thém s, vao hé 4n co bian nhung moi gid tri khac déu
khong thay déi. Tiép theo & bude hai can joai s, ra va dua mot in mGi trong cdc an X, X, vao hé

co ban va tao gid tri nguyén cho X,.
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Str dung nguyen tic dua &n mdi vao dya trén phuong phéip don hinh doi ngau da trinh
bay. Trong thi du nidy @ng véi hang s, cic gid tri - r, ding véi Ay 0 la:

-4/25, - 3/25
C4ac gl tn A, tuong Gng L
- /5, -2/5
vay:
181 4 s
mii = l—=—
Il 3 23 4

nghia 1a ¢ budc ti¢p theo an x, (mg vai 1 3 trén) s& dua vio hé ca ban. Bién déi cic hé s6 clia
cic phuong trinh rang bude ta nhan duge 101 giai nhu ghi & buée 2 cua bing 4.13. Khi dé da cé:
X; (nguyén). Nhung x, = 3/2 (1¢).

Vi vity can tiép tuc dua phuong trinh rang bude phy chia s, dé o s6 nguyén cho an x.

Quad trinh tinh todn tuong 1 nhu doi véi x, trén kia. Két qua cusi ciing duge ghi trong bang 4 -14.

Bang 4.14
Budc | He s an | Téndn | Phuong | -1 2 0 0 0 0
co bidn | cobin dn % %, %, X, N S
2 X, 2 0 1 0 1 0 |
-1 X 372 1 0 0 1/4 -3/4 0
3 & X, 372 0 0 I 3/4 -25/4 0
S; -1/2 0 0 0 -1/4 -3/4 1
Fux) |-1172 Av=0 | A=01A,=0 | A=1/4 | A=-5/4 | A, =0
-2 X, 2 0 1 0 0 1 0
-1 X 1 1 0 0 0 0 |
4 0 X, 1 0 0 1 0 -4 3
X, 2 0 0 0 1 3 4
Fux) | -5 A4 =01A,=0]A,=0 |a,=0 [A=2 |A=I

Tir ket qua trén bing 4.14 thay rang sau khi ¢6 15i giai t8i vu ban dau (chua xét dén didu
kien s6 nguyen cua gid tri dn). Ta cdn 4 budc dé dua x,, X, vé gid tr] nguyén. Viy o gidi cudi

clng c6 gid tri:
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X={ x,, x,j={1.2}
F(X) = -5 (16n hon gid tri cyc tiéu cha F(x)).

Ap dung qui hoach 56 nguyén trong thi¢t k€ mang dién s€ dugc trinh bay g chuong ti€p
theo:

Trong chuong nay di trinh bay nhimg noi dung co bin cua bai todn QHTT, trong dd
thudt toin don hinh dong vai (ro quan trong (¢ nhan duge 151 giai, dac biét khi bai todn c6 56 an
160 ta 6 thé cdn sir dung chuong trinh miu & méy tinh dién tir. Ngoai ra ciing rinh bay mot 3]
dang dic biét cua bai todn QHTT nhur bai todn van tai va qui hoach 6 nguyén, khi dé ¢6 thé sir

dung nhitng thii tyc riéng dé giai.

Tinh fmg dung ciia bai todn QHTT trong kinh t&, ki thudt rat phong phui. Trén day chi
mé ta mot s6 thi du trong hé théng dién. Nhiém vu chl yé€u cta ngudi Ki su & day l1a ndm vimg
d6i wong khao sdt dé thanh 1ap bai todn (bao gdm xay dung ham muc niéu vi cic rang budc).

Khi dé nhimg phuong phap cla bai todn QHTT s& gitip 1a tim 101 giai 01 uu).

Nhu d trinh biy, viéc thiét k& mang ludi chuyén tai, phan phor dién nang ¢6 nhitng dac
diém riéng khic v&i bai toin van tai thong thudng vi vay sir dung md hinh cta bai todn QHTT

trong thi€t k& mang dién duge dank cho toan bo noi dung ctia chuong tiép theo.
§4.5. QUI HOACH PHI TUYEN
4.5.1. Khai niém chung

Bai todn gui hoach téng quat thudng la bai todn qui hoach phi tuyen. Chi can mét trong
cdc ham (4-1) hoac (4-2) 1a cic ham phi tuy€n thi bik todn qui hoach téng quét s& 1a bai toan qui
hoach phi tuyén. Dé giai bai todn qui hoach phi tuyén ngudi ta thuong 4p dung mot trong cac
phuong phdp 1a: wyén tinh hod, dua vé bai tedn qui hoach phi tuyén khong rang budc, gial truc

ti€p. qui hoach dong v.v... Ta s& lan lugt xét qua cde phuong phip dé.
4.5.2. Phuong phap tuyén tinh hoa

Mot trong céc phuong phip tuyén tinh hod 1a phuong phip qui hoach xdp x1. Noi dung

cua nd nhu sau:
Xidc dinh tap gid tri cdc bidn: X = { X, X X,
Sao cho ham f(x;) —> max (min) (4-49)

]j=12...n

109



Vio f(X), h(X), g(X)

Chon X', 8" va

Tinh f(X™), h(X"), g{X*
f '(X(kl)’ hi'(X{k}), gi'(xik:)

y

Lap phuong trinh (3-50)

Giai (3-50) dé tim X**"

k)

th+1)
i

> X ~ Xitkm — Xilkl + 6{k+|]

In gia tri cua X; STOP

IEinh 4.3. So dd khot ciia phuwong phdp fuyén tinh hoa.
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Péng thoi thoa min cdce diéu kién:
hX)y=0(@=12..m)
g(X)z0d=12..m,)
trong 46, trong trudng hop tong quar, cac ham f(x), h(x), g(x} déu la ham phi wyén.
x;e X R"

Ta khai trién cdic hiam trén theo chudi Taylor va chi 14y dén ham bac nhat. Nhu vay, &
bude l1ap thu k ta co:
f(X) = f(X™ + T (X"} x-x")—> min
h(X) = h(X™) + Zh' (X" x-x*) = 0
(X)y=h(X") (X )x ) (4-50)
g(X)= g.(X'“) + Zg'.\i(xlk])(xrx.-{k]} 20

trong d6 x* 1a gid tri x; tai budce lap the k. Con X* 14 vecto X tai budc 1ap thar k.

Nhur vay ta di dua bai todn qui hoach phi tuy€n thanh bai todn qui hoach tuyén tinh.

Giai hé (4-50) bang phuong phip lap nhu sau:
Bude 1: + Chon tap nghiém ban dau X'".
+ Tinh cic giid tri {(X""), h(X"), g(X").

+ Lay cdc dao ham f'(X), h'(X), g(X) va tinh gid tri cha ching theo X X™,
(X", g'(X").

+ Lap bai toan qui hoach tuyén tinh (4-50).
Burdgc 2: + Giai bai todn qui hoach twyén tinh (4-50) duge X' .
+ Chon vecto 8 tuy ¥
+ So sanh giita cdc thanh phan thit i clia hai vectd (X" va (X',
- Néu x" > x,"" thi xdc dinh dugc x,"’ = x/" + 8"
- Néu x" < x" thi xdc dinh duge x " = x" - 8"
trong do 8" 1a do dai budc lap thir | ( 0 <8 <1).
& nhimg budc lap khac ta c6: ™" = u 8% ( 0< p<l)

Diéu kién t6i ru 1 khi ndo 8§ < € thi coi nhur bai todn hoi tu theo ti¢u chuin da dé ra.
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Thi du: Xdc dinh X= { x, X, } sao cho
f(X) = x,” + x,* - 16x, - 10x, = min
voi:
g(Xy=11-x"+6x,-4x,20
gAX) = XX, - 3x,-eM P+ 1 20
X, 20:x,20
Giai: O bude 1 ta cho X = {x,(0),x,(0)] = [4, 3]"
Tudésuyra: f(X")=16+9-64-30=-69
Pao ham cGa ham f(x) theo x, s Ia:
faX™=2x,-16=2.4-16=-8
Pao ham ciGa ham f(x) theo x, sé& 13
froX™=2%,-10=2.3-10=-4
Nhu vay: f(X) = f(X") + ", (X")x, - 5, + £ H(X"Kx, - x, @) =
=-69-8(x,-4)-4(x,-3) =
=-8x, -4x,-25
Ciing 1am tuong tu d6i véi cdc ham phi tuyén g,(X) va 2.{X) ta cé:
28X =g (XM g, (XY (%, - ™) + g, (XK, - X, ) =
=T7-2(x, - 4) - 4(x; - 3y =- 2x, - 4x, + 27
£:X) = (X" +8, (X" (%, - ") + g, (X)X, - X, @) =
=028x, +x,-2.84
Tém lai ta dua vé bai toan QHTT sau:
Xdc dinh X={ x,, x, } sao cho:
f(X)=-8x,-4x,-25 > min
gfX)=-2x,-4x,+27 20 _
gx(X)=028x, +x,-2842>0
x, >0

%L=0
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C6 thé sir dung phuong phéap don hinh dé giai. & bude 1 ta giai duge x"=[13,50]".
Néu chon 8" = [0,5 0.5]" va vi x,'" =13.5> x,“"=4 va x,!"'=0 < x,"'=3 nén:
x"=4+05=45
x,"=3-05=2,3
Thanh ap bii todn cho bude tiép theo:
X = X" + 0= 2 ™) + £ X - x, ) =
=-705-7(x,-4,5)-5(x;,-2,5)= -7x,-5x,-31.5
Né&u chon p = 0.8 thi & budc lap tiép theo ta cé: 87 = 0,8.58"" = {0,4 0,4]"
Cit 1i€p tuc nhu vay d€n khi nao & < ¢ thi thuat todn két thuc.
Ut diém. - Thuat toian don gian, giai don gian (vi ¢6 chuong trinh mau).
- Néi chung la hoi wy
Nlurae diém: Toc do tinh toin chiam, khong ding cho hé thong dién 16n
4.5.3. Dua vé qui hoach phi tuyén khong rang buoc
4.5.3.1. Phuong phdp Lagrange va dinh i Kuhn - Tucker

1. Bai todn Lagrange dung chinl tic

Phuang phédp Lagrange 1 phuong phép kinh di€n giai bai todn qui hoach phi tuyén khi
cdc rang bude ¢é dang ding thiic va bat dang thie, dé xac dinh cuc trj ¢6 diéu kién (cuc tri

vudng) clia him nhiéu bién va khi ham d6 lién tuc cing véi dao ham riéng bac nhat cta né.
Trude hét ta xét bai todn dang chinh tac sau: Xidc dinh X={ x,,x,,..., X, } sao cho
f(x,.X5,..., X,) = min
véi cic rang buoe h(X) =0 (1=1,2,...m)

D¢ giai bai todn nay, ngudi ta sir dung ddi ngdu Lagrange. Noi dung cta nd nhu sau: Tur
bai todn 161 uu dang xét (goi la bai todn gdéc), ta di xdy dung mot bai todn 161 1ru khic (goi la bai
todn d6i ngau) sao cho giilfa cdc bl todn ndy c6 mot mai lién quan chit ché (vi du tir nghiém clia

bai todn nay c6 thé suy ra nghiém cla bai todn kia). Doingdu Lagrange ¢ day la bai todn sau:

Xdc dinh X={ x,x,,..., X,, } sao cho:
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LOX ), X XA L A LA ) = N X, X ) + Zkiih(x,,xz.“..x“}—) min
=1

Trong d6 L la ham Lagrange con A 1a nhan t Lagrange. H¢ phuong trinh Lagrange
dugc thanh 1ap trén co s0 lay dao ham riéng cfia ham L theo x, va A; vi cho ching bing khong
nhur sau:

q in -‘II .
i:gfix).,.z;kl ch1(X):0 (j=12...,n)
1=l

ox. ox ox
] 1 I {4_51}
_1
L =h (X X5..,x,)=0 (i=12,....m)}
a\.' -

Néu & diém X' ={ x,"%, ... x,” } ham f(x,",x,"....x,”) dat cuc tri thi t6n tai vecto
A=A A T sao cho diém x50, A Y 110 gidi clia hé (4-51).

Tix (4-31) ¢6 n+m phuong trinh 5& giai duge n an X, vam 4n X,

Bé xdc dinh cuc dai hodc cyc tiéu phai khdo sé gid tri dao ham bic 2 cia L(X) hodc
f{X).

Vidu: Tim gia i X={x,, X, }sao cho:
f(X)=2x," + 3x,” > min
Vai rang bugc: h(X) =0.8x, + 3x,-2=0
Giai: Thanh 1ap ham Lagrange nhu sau:
L(X, 2 ) =1(X) + L.h(X) =2x,” + 3x,° + L(0,8%, + 3X,- 2) > min

Cin khao sdt ham s6 L(X, & ) dé tim cyc tri. Ta 13y dao ham vi cho biing khong:

KA om0
Ox,

OL(X*"}T).:ﬁxz +3n=0

MZO'!SXI +3X1 -2=0
o i

Giai 3 phuong trinh wén tim duge: x, = 4/31 va x, = 10/31.

Vi cic dao ham bic 2 theo x; va x, déu >0 nén min f{X)= min L(X, % )= 2(4/31) +
3(10/31) =332/961.
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2. Bai todn Lagrange dang mo rong

Doi v6i bai todn Lagrange md rong tic 12 trong hé rang bude ¢6 ton tai ca cic bat
phuong trink thi ngudi ta thudng ding phuong phdp dya trén dinh If Kuhn-Tucker {dinh i v&
diém yén ngua) goi ta phuong phip Lagrange md rong.

Gia thiél cian xac dinh X={ x,.X,,...,X, }sao cho: A
f(x,.X5.....X,) — min vi thoa man cic rang budc:
h{ X X0 X =001= 1, 2,..m, 7 (4-51b)

2 X X5 X,) 2001 =m+],..., m

X,z 00=12,.1n) /

Chui ¥: trong trudng hop can 1am max ham (X} 1a nhan f(X) vai -1 dé thanh -f(X) —
min hoac khi ¢6 p{X) < 0 ta nhan g,(X) v&i -1 d€ ¢d rang bude g(X) =z 0.
Ham Lagrange c¢ dang:

I .
[AINZY=1tn e Xt z}.ihl (X, Xavoeon X0 F Z)g (X[ Xavoeey X)) =2 min

[ 1=, e

Vi g,(X) khong déng nhat bing khong nén khong thé 1dy dao ham ham 1(X, A ) va cho
bing khong nhu trudc day.

Gia thidt f(X) va g(X)
i=1,2,...m lién tuc, kKha vi va tao L
thanh tap hop 151 thi ta ¢ thé sir A
dung dinh 1i Kuhn-Tucker dé giai
bai todn nay.

Noi dung cla nd ¢6 thé

hiéu nhu sau: Diém L trén mit cong

L4X.2) 1A min theo X va max theo A
(hinh 4.4).

Dinh li: Vecto X chi la 16i k ________________________________ .
giai toi uu cua bai todn (4-51b) khi A M(X'\A)

t6n tai vects A ma sao cho:

Gid i cia diem LX)
bé hon dién L{X,A" )va ton hon diem L(X | 4).

L(X 2sL(X" AN)<LX,\) (4-52)
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L(X", A7) 1a diém yén nguea cita hiim L(X, A).
Vidu I: Taldy mot vi du don gian nhu sau:
Tim gid tri X={x,, X, }sa0 cho:
f(X)=2x," + 3x,> —» min
Véirang budc: g(Xy=0,8x, + 3x,-220
Giai: Thanh lap ham Lagrange nhv sau:
L(X, &) =f(X) + L.g(X) =2x,> + 3x," + A(0,8x, + 3x,- 2)

Theo diéu kién Kuhn-Tucker phai c6:

M=4x,‘ +083>0 ;  (4x, +08M)x, =0
X,
A . . . *
LM 6, 43020 5 (6x, +30)x, =0
X, - )
—waL(a}::‘?‘—):o,ax, +3x, 220 5 (0.8x, +3x, -2)A =0

Theo ddu bai 16 rang x,” va x,” phai duong, vi néu x," =0 va x," =0 thi bt ding thiic g(X)
> 0 khong thoa man.
Tir day ta c6 theé gidi x," x,” va A" tir he:

4x," + 088 =6x," +3% =08x," +3x,” -2=0
Gidi ra ta duge: X, =4/31 va x; = 10/31(Tic 1a tai diém (g vdi ;—L =10)
)

Vi du 2. Bai toidn xdc dinh phan bo t81 tu cong suét tic dung trong hé théng dién: Cho
hé thong dién ¢6 n nha mdy nhiét dién va N niit phu tai. Néu dat x; 1a céng suat tic dung phit ra
cba nhd mdy dién thir i lam an s6 va dac ham chi phi tinh todn 1a f(x,, X,....,x,) thi bai todn c6
dang sau:

Hay xdc dink tap-%X={ X,. X,,...X, } sa0 cho:

f(X) — min
va cdc rang budc:

n N
h(X)= Y P, - 3. Py, - AP(P,Q) =0

i1=! i=1

116



h,(X)= Zo ZQT. AQ(P,Q)=0

PI - umn ‘—O P’imm-. "PI 20

Q-i _Qimin 2 0’ Qimwa _Qi 2
Ui "_Uimin 20’ Uill\ﬂ‘i _Ui -
8i_||1|£m _8'1 _Bli 20

Giai: Dua 14t ca cdc haim rang budc vao ham muc tiéu d€ bi€n bai 1odn vé dang bai todn

khong cé rang buéc ta co:

n N
L(X, l)—f(X)+l[ZP ZP.. AP(PQ)JM{ Q.—ZQri—AQ(P,Q)J+
i=1 B )

I'I

+ i AP P )+ Z AP — Zk Qiain )+ 7% (Qt, — Qi)+
o -

i=]

+21;( i ,m”,)+22~. iy — ZZ?\. (u"m —5 5J)‘—>mm

=l =)

Sau khi da dua duge bai todn vé dang bai todn qui hoach phi tuyé€n khong rang budc, ta
chi cin lay dao ham ctia ham L(X) theo cidc bién s6 X A va B va cho bang khong thi ta s& chuyén
bai todn vé bai todn gidi hé phuong trinh dai s6 thong thudng. S6 dn ca bai todn 12 6n + 4N +2.
Nhur vay néu n=10 va N=50 thi s6 nghiém 1a 262 nghiém.

Uu nhuge diém cia phuong phap:

Ul diém: Day 13 bai todn kinh dién nén dim bao tinh hoi w va ¢6 nhiéu chuong trinh

Nhuoc diém: Do 56 dn 16n nén chi diing cho hé thong bé va dé 1ay s6 liéu ban ddu.
4.5.3.2. Phuong phdp ham phat

Phuong phdp ham phat cling 1a mot phuong phap nhim dua bai todn vé dang bai toin

qui hoach khong rang budc (dua cic rang bude vao him muc tiéu).

U Hinh 4.5. Khdi niém vé ham phat.
0
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Dinh nghia ham phat: Néu ¢6 tap X ndm trong mién U (XeU) déng thai ¢6 tap U, bao
ca tdp U (Hinh 4.5) ma:

0 néu XeU

Lim P(X™')= )
k—® + o2 néu XE(U” -U)
thi P(X™)} duge goi la ham phat con k 13 budc 1ap thir k.

Nhu vay voi s6 buée lap k 16n ma X vin nim trong mién U thi phat it (P—0), con néu

X nam ra ngoai mién U thi phat nhiéu (P—w),

Ta ¢6 thé dp dung diéu d6 dé dua bai toan qui hoach phi wyén ¢6 rang buoc thanh bai
todn qui hoach pht tuyén khong rang bude nhu sau:

Xét bai todn ¢6 dang dng qudt sau: Xdic dinh X={ X,.X,,..., X, } sac cho
f(X) - min (max)
vdi cac rang budc h(X) =0 (i=1,2,...m,) (4-55)
va g{X)z20:(i=1,2,...,my)
x20 (j=1.2,....n}

Diéu quan trong & day 1a chon duge dung ham phat thich hgp. Hién nay ngudi ta hay

chon ham phat nhu sau:

Daéi vai rang budc b (X) = 0 ta chon:

(XM= [h (X" ] (4-56)
\H‘

Poi vdi rang buge g(X) = 0 ta chon:

_ i 1
P (X{H } = r(k) ‘ {4_5?)
2 ggi(xﬂd)

trong d6 r'™' 12 hé s¢ phat cia buéce 13p thit k. Chua c6 cich nao 14y ™ mot cich 6t nhat.

Néu chdp nhan nhu vay thi hé (4-55) s€ bién thanh hé (4-37) nhu sau:

Z[h (X2 ]+r“” ——— | — min(max)
l—i |—lg (X(k])

PX™)=f(X"™ )+

Trong budc 1ap thir k+1 ta c6: r'**" = pr'®
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Tiéu chudn hoi tu & day la:

m;

‘/%Z[hi(x{kjf]_‘_r{k]mz ] <g
r i=]

i=l gi(xm)

B:

4.5.3.3. Phuong phdp Niuton bac 2 gidi qui hoach phi tuyén khong rang buoc

Sau khi di ding phuong phdp ham phat dé dua bai todn qui hoach phi tuyé€n c6 rang
budc vé bai todn qui hoach phi tuyén khong rang budc, ta ¢6 thé dp dung phuong phap Niuton

bac 2 dé€ giai tiép bai toan nay. Noi dung cla nd nhu sau;

Vio so liu
£(X), h(X), g(X)

v

Diing ham phat dua vé bai todn QHTU khong rang budc

v

Ch(_)]'l X(l')! 6(”]. “

Y

Tinh £(X"), H

Dung may

Cho [H(X™)] = 1 Tinh [H(X")]"

v | v

th-ﬂj - th _ 80;). fs(xlk}) X(k+|l = X(k] - am H"(X""). fs(X(k])
Tinh f(X*), B(X*)
Sai Puing —
Cho 5(|\'+|]= M-S(k) - B <g In két quf:l, dﬁ'ng méy

Hinh 4.6. So di khoi cia pp Ham phat va Niuton bdc 2.
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Can gidi bai todn tim cyc tri cla ham phi tuyén f(X) nhu sau:
Xac dinh tap  X={(x,, X,...., X} sao cho:
f(X) min (max)

Gidi: Ham f(X) c6 thé tinh gdn diing bang cdch khai trién Taylo xung quanh diém X®
va chi 18y dén bac 2inhu sau:

(X)) = fX*) + £ (XHX-XP) + 0,56 (XYX-X®)?
D€ tim cue trj ham f(X) ta 14y dao ham clia n6 va cho bang khong nhu sau:
f(X) = £1(XY) + 2. 0,5 (XM)(X-X¥) = £(X*) + £7(X¥).AX = 0
trong d6: AX = X* - X quy ra: X**!'= XY 4 AX va thay AX = -[f(X™)]". £(X*) viio 1a ¢6:
X*0=X® _H (X
Véi H = £7(X"™) goi 1a ma tran Hess.
Nhu vay theo phuong phdp Niuton bic 2 1a thuc hién phép lap:
X = X . g H"&X‘“}. £1(X™)
trong do: 8 1a do dai budc lap.

S0 d6 khéi clia phuong phip hara phat va Niuton bac 2 giai qui hoach phi tuyén cé rang
bugc da dugc chi ra trén hinh 4.6.

§4.6. AP DUNG PHUONG PHAP QUI HOACH PONG
4.6.1. Khai ni¢ém vé phuong phap qui hoach déng

Phuong phdp qui hoach dong 12 mét phuong phdp todn hoc kinh dién xdc dinh 15i giai
16i ru theo nhiéu bude. Mbi bude cin cé mot quyét dinh va quyét dinh ciia budc trude sé cé anh
hudng truc ti€p dén budc sau. Cich gidi bai todn qui hoach dong la tao ra mot day céc quyét
dinh hodc motsich luge cho ca qué trinh. Sich luge thod min tit ca muc tidu vi cac rang budc
goi la sdch luge 16i wu. Thudng bai todn qui hoach dong lay muc tiéu 13 16i wm hod viéc phan
phol sir dung tai nguyén (1ién, mdy mée, nhan cong, nhién liéu...) cho ca qud trinh nhiéu giai
doan d¢ hieu qua sir dung t6ng cong 13 16n nhat. Ta thong qua mot vi du cu thé d¢ tim hidu
phuong phap.

Gia thi€t can tim cdch phan phéi ngudn von ban ddu X cho k nha mdy hoat dong trong

n nam sao cho 1oi nhudn thu duoc tr k nha mdy dé sau n nam 1a 16n nhit. Diéu d6 ¢6 nghia 12
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can tim b gia tri nguén von diu tu cho timg nh mdy & mdi nam sao cho lgi nhudn Wng sau n

nam la i6n nhat,
Gia thiét goi x'’ 1a gid tri ngudn von ddu tr cho nha mdy i & ddu nam j, trong dd
i=1.2,...k va j= 1.2,..., n; ngoai ra phii dim bio can bang nguén vén & mdi nam:
k -
> xM=Xjij=12..n (4-59)
i=]
trong dé X; 1a nguén vén t1ong con lai, dat vao nam j cho k nha mdy.
Néu goi W 1a loi nhuan tong cla k nha mdy sau n nam hoat dong thi W s& phu thudc

va0 nguon von ban dau X cho ca k nha mdy va s6 nam hoat dong n. Quan hé gifra W, X va n ¢6

thé biéu dién nhu sau:
W(X.n) = Wix," x"...x, )= W(x;”)_(i =12,.kj=12,..n) (4-60)
Nhu vay ta phai phan b6 ngudn von X cho cic nha mdy sao cho 1gi nhudn téng W phai
dat cuc dai sau n nam. Day 1a mot bai todn dién hinh cla phuong phap qui hoach dong va c6 thé
biéu dién bai todn nhu sau;
Hiy xdc dinh tap gid tnn X = {xj“’}; 1=1,2,..k; j=1.2,....n sao cho:
W(X,n) — max 4-61)

va thod mén diéu kién:

k
> x=X;:j=12,..n (4-62)

i=1

x">0
trong do bifu thic (4-61) ¢6 thé biéu dién béng 18ng lgi nhuan cha n nam:

W(X.n)=> W(X)) (4-63)
i

trong dé W, la loi nhuin cia k nha mdy ¢ nam j. Nhu vay ham muc tiéu W(X.n) s& ¢6 dang mot
tong.

Néu gia thiét rang ngudn von X dua vao tir ndm diu tién cho k nha mdy va hang nam
khong duge bo sung. Khong nhitng thé, lugng nguén von clia méi nha mdy lai con bi hao hut
qua timg nam do viéc sit dung dé san xudt sinh loi nhuan. Diéu dé ¢6 nghia 12 déi voi nha mdy i

ta cd:
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] L(}]

"> x> x> R (4-64)

Can luu y rang 161 giai 16i vu d day duge xde dinh nho viée giai quyét mau thuin sau
day: Thuomg khi nha mdy dem lai lgi nhudan shiéu thi lai bi hao hut nhiéu vé von ( sif dung nhiéu

vat tr tiéu hao, may moc hu héng nhiéu, tra luong nhiéu hon...).

Tinh thin cla phuong phip qui hoach dong 1a viéc t6i uu hod duoge thue hién dan timg
bude, nhumg phai dam bao nhan duge 161 gidi (81 wu cho ¢i n bude. D6 1a vi trong nhiu truong
hop mot phuong 4n dem lai koi nhudn cye dai rieng ré cho bude nay ¢6 thé din dén hau qua tai
hai cho cic bude sau (vi du néu chi nhin cuc bo trong mot nam 1hi ta sé€ dem dau tu hét ngudn
vén vio nha mdy nio ma san xudt dem lai nhiéu loi nhuan nhat mac di sau nam dé thiét bi hu
hong nhiu gay thiét hai san xuat cho nhilmg nam sau). Nhu vay nguyén 1i 161 wu cla qui hoach
dong c6 thé phit biéu nhu sau:™ Mot bo phin ctia sdch luge t61 wu cling 12 mot sdch luge 101 vu”.
Tire 13, & mt bude déu phai chon quyét dinh sao cho diy quyét dinh con lai phai tao thanh mot
sdch luoc 161 wu trir bude cudi cung. Thit vay, néu ta ¢é n budc thi quyét dinh ¢ bude thi n &
khong anh huong dén bil cif bude nao va chinh vi vy qud trinh gii bang qui hoach dong s&
duge ti€n hanh theo trinh W ngugce tir bude cudi cimg 1én bude diu tién.

Tuy nhién mudn dua ra quyét dinh & budc cudi cing thi ta phai biét dugc két qua coa
buée trude d6. Chang han trong vi du vé quan Ii nha mdy, ta chua b€t d cudi nam (n-1) ngudn
von con lai 13 bao nhiéu va lgi nhudn di dat duge 1a bao nhiéu. Vi vay cdch lam cia qui hoach
dong i tim 1o gii toi wu O bude n dmg véi nhimg phuong dn két thiic khac nhau 0 bude n-1. Do
1a 101 gidi 18§ wu ¢6 diéu kién ¢ bude thit n. Sau do xdc dinh 191 gidi 161 wu ¢6 diéu kién & budc
(n-1) tng v4i maoi phuong dn két thiic cé thé clia bude (n-2) sao cho ham muc tiéu dat gid tri cuc
tri rong ca hat bude cudi (bude n-1 via n). Cif lam nhur vay cho dén bude diu tien. Do la trinh ty

nguoc dé xdc dinh 161 gidi 161 vu ¢6 diéu kién & mdi budc.

Sau khi ti¢n hanh xong trinh ty ngude ta cin ¢t vao rang thdi ban diu di cho cia bai

todn dé tién hianh trinh w thuan il bude | dén bude n va xdc dinh diy quyét dinh toi wu.
4.6.2. Thanh lap phuvng trinh phiém ham Bellman

Phuong trinh phi€ém ham Bellman 12 ndi dung chinh cia phuong phip qui hoach dong.
Ta vin disng bii todn phan phoi nguén von dé dién giai cich thanh ldp phuong trinh phiém ham
Bellman.

Gia thiét ta ddu 1 ngudn von ban ddu X, vio mot nha mdy d€ san xuit hai mat hang A
v B. Qué trinh khao sdr la n nim. Vio ddu nam tha nhat, nguén vén 1dng duge phan lam hai

phan: x, dé san xuat mit hang A va (X, - x,) dé sin xuat mat hang B.
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Sau nam ddu mat hang A di dem lai cho nhd miy mot lot nhudn theo quan hé g(x,),
mat hang B mang lai lgi nhuan h(X, - x,).

Sau khi san xudlt cac mat hang, ngudn von s& bi hao hut. Gia thiét sau nam diu san xud
mit hang A, ngudn von x, chi cdn la x, = ax, rong dé 0 < a < 1, con d6i vdi mat hang B ngudn

von con:
X, -4 =biX;-x)trongdo 0 <b< 1.

Ngudn von x; va X, - X, dugce ti€p tuc dau tu vio ndm thir hai dé san xudt mat hang A va

B. Quad trinh cu the tiép dién trong n nam.

Gid tri von ban dau X, ciing nhu s nam n di biét. Do ¢6 mau thuan & trong cic gid il
cla g, h, a. b ( vi néu g>h thi thudng a<b) nén cdn phai tim sy phan phdi 181 wu ngudn von X,

trong timg nam sao cho t9ng lgi nhuin cia nhi mdy trong n nam ka cyc dai.

Gia thiét ring cdc ham Joi nhuan g(x,) va h(X, - x,) khong phu thuoc vao thoi gian ma

chi phu thuoe vio ngudn von diu fu viio dau nam i fa x, va X, - x;.

Néu goi £,(X,) 1a gid 1rj cye dai cua Joi shuan cla nhia mdy sau n nam hoat dong véi
ngudn von bo ra ban dau 1a X, thi £,(X,) s& I gid tri cyc dai cta lgi nhuén cla nha mdy khi n=1
(1 13 chi xét trong vong | nam ma khong can quan tdm dén nam thit 2 nha mdy s€ hoat dong ra

sac). Khi dé 1a s& co:
£.(X,) = max{ g(x,) + h(X, - x))] (4-63)
0<x, <X,

Tir biéu thire (4-63) ta suy ra cich xde dinh f,(X,) Ia cho x, nhan cic gia tn khac nhau tir
0 dén X,, tinh g(x,) va h(X, - x,) sau d¢ xdc dinh f(X,). R rang rang, néu chi xét qua trinh san
Xuit 1 nam va néu g(x,} > h(X, - x;) thi toan bo vén diu wr X, s¢ dén vio san xuil mat hang A
mac di 1am nhu vay ¢ thé s& lam cho ngudn von bi can kiét nhanh hon (vi nfu g>h thi thuong

a<b), nhung ta khong can quan tam téi dicu do.

Ti€p theo ta gia thi€t n=2 (16c 1a qua irinh san xudt chi xdy ra trong 2 nam). Khi do, néu
nam diu nguén von dé san xudt mat hang A 13 x, thi sau nam dau ngudn von dé san xudt ma
hang A chi con x, = ax, con doi véi mat hang B thi luong von con {X; - %) =b(X, - x. )

Theo nguyén li 16i uu cia qui hoach dong thi dit cho nam diu phén phai X, thé nao, thi
s6 von con lui la X, = ax, + b(X, - x,) ciing phai phan phdi t6i vu trong nhimg nam con lai, & day
[4 mot nam con Jai. Vi vay lgi nhuan thu duge & nam thit hai v6i s6 von X, phai dat cuc dai, uic

la bing:
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£, = fi[ax, + b(X, - x,)] (4-66)
trong dé: f,(X,} la loi nhuan cuc dai cta mot nam cudi cla qué trinh n = 2 nam,
Nhu vay loi nhuan cuc dai cla nhd mdy sau qud trinh san xuat n=2 nam la:
(X)) = max{ g(x, ) + h{X, - x,) + £, (X,)}}
0<x,£X,0<x,2X,
=max{ g(x, ) + h(X, - x;) + max[ g(x, ) + h(X, - X0 1 (4-67)
0=<x, <X 0<x,<X,
trong da: x, = ax,
(X, -x)=b(X,-x))

Tong qudt néu qud trinh san xudt 13 n nam thi ta 6 phuong trinh phiém ham Bellman

xdc dinh gid tri cyc dai cia loi nhudn trong n nam khi ngudn vén tdng dit vao nam déu 1a X

fn(xa) = max{ g(xl ) + h(xl - xl) + fn-I(a‘xI + b(xl - X|)} (4-68)
0<x X,
trong do: fo fax, + (X, - x)} = £,,(X3)

Phuang trinh {(4-68) ¢ tinh chdt truy chimgvi gia tri f,(X,) lai duge xdc dinh thong qua

£y (X,) vt tir d6 suy ra:

£ (X)) = max{ g(x; )} + h(X; - x,) + £, (ax; + B(X, - x,)} (4-69)
.0 L - ¢
Cir nhu vy cho dén nam cudi sé ¢6 f,(X,) = max{ g(x, ) + h(X, - x,}} (4-69)
0<x, <X,
trong do:
X, = ax, ;3 (X, - x)=b(X,, - x,.,)
4.6.3. Thi du

Gid thi€t van dung vi dy trén trong d6 xét qud trinh san xudt trong 3 ndm va & nam i mat
hang A cho loi nhudn g(x) = x%; mat hang B cho 1¢i nhuan h(X; - x,) = 2(X, - x)*; i=1=3. Sau
ndm i do hao mon, ngudn vén x, chi con x;,, = ax, = 0,75x; ngudn von (X, - x;} chi con (X,,, -
Xiwr) = B(X, - x;) = 0,3(X,- x;). Can xdc dinh x, sao cho t6ng loi nhuan sau 3 niam 1 cuc dai néu

124



biét nguén von ban diu X,.

Ta gidi ngugc tir nam thi ba. Néu gol s6 von con lai sauw hai nam san xudt 12 X, thi loi

nhudn cuc dat trong nam thi ba la:
f(X,) = max{ x>+ 2(X; - x)*} _ {4-70)
0=x, X,

Can xic dinh x, dé dat max £,(X,). Ta cé:

of (X
AICSY =2x, -HX,—x;)=0
! fi(x:)\
rat ra X, = 2/3(X,)
Vi dao ham bic hai:
Ha."fl,_(”il —6>0 2%,
- j‘-
n?n gid tri X, = 2/3EX_~.) \{mg vai CUC. lié'-'l‘lc':“f Xy <
ham f(X;). Nhu vay ham £,(X;) dat gid i
cyc dai tai hai bién trong khoang tir 0 dén . : 5
X.{ xem hinh 4. 7). ;_x . i X, X, X
V(’" ;= 0 Cé f,(X‘) = 2X_\2 Hinh 4.7.

V(}i X = X3 Cé f|(x;) = x;z

Vay [0i giai t6i vu 12 x, = 0, nghia 13 & ndm thit ba khong dau tr von dé sdn xuat mat
hang A ma don toan bo von X; dé san xuat mat hang B. Diéu d6 1a hop ) vi v6i cung mot dong
von loi nhuan do mat hang B dem lai sé nhiéu gap doi do A dem lai. Tuy nhién ti 1&¢ hao mon
von khi san xudt B rt 16n {(70%) nhung vi Id nam cudi nén ta khong can quan tam dén nhing

nam tép theo.

Sau khi xdc dinh duge x, = 0 tie 1 £,(X,) = 2X;” ta ¢6 thé xdc dinh duge lgi nhuan cuc

dai trong hat nam cuéi nhu sau:
£,(X,) = max{ x;” + 2(X; - x;)7 + £,{X)} (4-71)
0<x, £X,

trong d6 f,(X.) = 2X7 = 2[x; + (X; - x)F = 2[ax; + KX, - ) F
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Thay vao (4-71) ta c6:
£,(X,5) = max{ x,” + 2(X, - x,)? + 2{ax, + b(X, - x,)]*} (4-72)
0<x, =X,

Gidi (4-72) tuong tw nhu trén ta dugc:

Véi X, = 0¢o f(X,) = 2,18X,’

Vaéi x; = X, ¢6 £,(X,) = 2,125X,°

Tie la cling gianh toan bo von X, dé san xudt mat hang B (vi cuc dai nam & x, = 0).

Khi d6 loi nhuin cua ca hai nam cudi 1a £,(X;) = 2,18X,?

Sau khi xic dinh duge f,(X,) ta ¢6 thé xidc dinh duge Joi nhuan cue dai trong ¢ ba nam
nhu sau;

fi(X) =max{ x,” + 2(X, - x,)* + £,(X,}) (4-73)
0=x,£X,
trong (4-73) néu thay f(X,) = 2,18X," = 2,18[0,75x%, + 0,3(X, - x,)]* thi ta c&:
f{X,) =max{ x;° + 2(X, - x,* + 2,18[0,75x, + 0,3(X, - x,)]*} (4-74)
0=x, <X,
Giai (4-74) wong ty nh trén 1a dugc:
Véix, =00 (X)) =2,2X,}
Vi x, = X, c6 (X)) =2.23X,?
Vi223>22nenf(X,)=2.23X/
Toém lai véi nguén von ban diu 1a X, ta c6 mét diy quyét dinh t6i wu nhu sau:
=X x=0x,=0
va 1gi nhuan tong 161 wu fa f(X,) = 2,23%,°
4.6.4. Xac dinh co cau t6j wu cua cic t6 may lam viéc bang phuong phap qui hoach dong

C6 thé dp dung phuong phdp qui hoach dong dé giai bai tosn xde dinh co cdu 161 wu cac
t0 mdy lam viéc vi xdc dinh cong sudt chia timg 3 may trong tirg thoi diém(giai doan) lam viéc.

Bai todn nay tuong duong voi bai todn xde dinh sich luce (81 vu phan phéi nguén Py, cho n doi
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tuong P,, P,...., P, trong ca thoi ki nhiéu bude t=1,2....,T sao cho dat cuc tiéu vé chi phi nhién
liéu tong By.

Pé don gidn ta chua xét dén anh hudng cila viée ngimg va khoi dong lal 16 mdy, thc 2

chua xét d&n inh hudng cua chi phi mo may.
Ta xé1 bii todn cu thé nhy sau:

Hay xic dinh co cau t8i vu cia mot nha may nhiét dién gdm 3 16 mdy c6 dic tinh tién
hzo nhién liéu nhu trong bang (4.15):

Bang 4.15
Py, [IMW] 0 20 40 60 80 100 B
B, [tan/h] 20 22 25 30 35 40
B,[1in/h] I35 16 17 19 21 24
B,[tan/h] 10 12 13 15 18 24

Giuai
Ta bt ddu tir qud trinh nguoc nhim chuén bi cdc 1oi gidi t6i wu c6 di€u kién tng vdi s6
luong cic 16 mdy khdc nhau va gid tri phu 1ai tong khédc nhau.

Néu chi xét mot 16 may thi chi phi nhién liéu cyc tiéu chinh la gid tri B(P,) di cho trong
bang 4.13.

Néu xét hai 16 mdy, can xdc dinh chi phi cyc tiéu vé nhién li¢u khi hai 16 mdy nhéan phu
tai chung la Py, Khi do ta thay d6i gid tri P cla timg t& mdy theo bang 4.15 va (g voi moi gid

tri phu tai tong lai thay déi cdc gid tri Py, P, d€ xdc dinh gid tri min (B, + B;) nghia fa xac dinh:
{,(Pg ) = min {ByP,}+B(Py, -Py)!
0 <P, <100
Pé dé theo dbi ta ghi két qua vao bang 4.16.

Bing 4-16 thé hién gia tri chi phi nhién ligu (0ng cla hai 16 mdy 1 va 2 khi lam viéc (ng
vGi cong sudt P, v Py, nghia 1a t0ng cta cic gid tri & cot B, va hang B,. Vidu khi P, = 20MW vi
P, = 40MW ta c6 B, = 22+17 = 39 tin/h.

Poi voi mdi phu tii tong P, = P, + P, ta ¢é cac gid i (B + By) theo cdc o rén duding

chéo. Tir cdc gid tri nay ta chon trj s6 cyc ti€u, rén bang 4.16 nhimg gid tr f(Py,) duge dé tring.
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Chéng han, khi Py = 100MW, ta nhin vao dudng chéo img véi P, + P, = 100MW, thiy rang chi
phi nhién liéu cuc ti€u khi van hanh hai 6 may f,(100) = 43 tan/h va:

P,(100) = 80MW

P, =100 - 80 = 20MW.
Bang 4.16.

\Pl 0 | 20| 40 | 60 | 80 | 100

60

80

100

Tuong tu cé:
f,(40) = 37 tan/h; P,(40) = 40 MW; P,(40) =0 MW
£,(160) = 54 tan/h; P,(160) = 100 MW; P,(40) = 60 MW

Can chd y la khi trén dudng chéo ¢6 cac gid tri min giéng nhau thi phai uu tién cho
hudéng tang cla gid tri t6i wu. Vi du khi P;, = 60MW thi ta chon P, = OMW va P, = 60MW chit
khong chon P, = 20MW va P, = 40MW.

Ti€p theo, can xdc dinh chi phi nhién liéu cuc tiéu cho 3 t6 mdy, img v “i cdc gid tri Py,
khac nhau. Ta cé:

f3(Py, ) = min {By(Py)+f,(Py, -P5)}
0<P,<100
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trong dé By(P,) ldy tir bang 4.15 va f,(Py, -P3) ldy tir bang 4.16 v6i nhimg gid tri f,(Pp,). DE tién
loi ta ding bang 4- 17 d¢ xdc dinh fy(Py, ) va Py(Py, ).

Céch xdc dinh chi phi nhién liéu dng By(P;) + f5(Py, ) tuong tu nhu dai véi truong hop 2
may, nghia 1a cong cdc gid tri f, theo cot va B, theo hang ta nhan dugc cdc ri sO trong timg 0.
Gid tri fy(Py, ) chinh la tri s6 cuc tiéu theo timg dudng chéo, nghia la tmg v6i mot gid tri phu tai
tong Py, =P, + P, nao do6 va duge dé tring trong bang 4.17. Véi mot fy(Py) ta c6 mot gid tri
P.\(Pﬂ)'

Thi du tmg v6i P, - 160MW khi van hanh 3 t8 mdy thi chi phi nhién liéu cuc tiéu la:

f,(160) = 58 tan/h va tuong (g co:

P,(160) = 60 MW.

Bang 4.17
\ P, | 0 | 20| 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200
’ 7 R & R 4 e 8 B P 4 SR B U Gl TG ST
) / :
0 a0 | a5t e | 4| a9 | 51| S 56 |59 | 64 |69 | 74
Pl B LS o Ve P
O R e e L e el el P ] 70| 76
. /] A AA e
o el ndied ol nd st el o oler 7iia
- Tl b // /,/ / // // / 5 o
el 151 507 517 5271 547 567 587| 617| 64”| 697 | 74 79"
e syt | W V2R VIR VARG VAR VAR yAEL
0 | 18 | 537 527 554 517 507 617] ea 671 2| 7] &
// f/ // // f/ '/ 2 £ i I
0 L2z U so 6od 617 6371 6571 67 207] 137] 87| 83| s¢”
0 P iealar A S o kil Dante o P

Nhur vay ta da tién hanh xong qua trinh chuin bi. Bay gi& véi mot gid tri Py, cho trude ta
s€ xdc dinh dugc f3(P) va P, Py, Ps.

Vi du ¢6 Py = 240MW. Tir bang 4-17 img v6i duong chéo cua P, + P, = 240MW, tim
thay f,(240) = 71 tan/h va P;(240) = 80OMW; P,,(240) = 160MW, trong d6 P,,(240) la cong suat
‘chung ctia hai 16 mdy 1 va 2 khi phuy tai ©ong la 240MW.

Tir bang 4-16 tmg v6i dudng chéo c6 P, + P, = 160MW, tim thay f,(160) = 54 tan/h va
P.(160) = 100MW do dé P, = 160-100=60MW.
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I6m Tat, néu nhu Py, = 240MW thi phan phdi 61 vu giita 3 t6 mdy la:

P, = 80MW; P, = {0OMW: P, = 60MW,

Hoan toan wrong tu ta ¢6 thé xdc dinh sy phan phéi 16i uu cong suat giita cic t6 mdy

néu nhu biét cong suat phy tdi 16ng et ca nha mdy. Ta cé thé 1ap duge bing tinh sin phan bo 16i
uu cong sudt cho ci nha may nhu dugc trinh bay trén bang 4-18.

Bing 4-18
P, (MW) | 0 [ 20|30 60|80 | 100 | 120 | 190 | 160 | 180 | 200 { 220 | 240 | 260 | 280 | 300
fean/h) | 45| 46 |47 950 ] 52 Usa |56 |58 e | 63| 66 | 71 | 76 | 81 | g
PAMW) | 6 o | o |20]40] a0 |60 | 60| 60| 60 | 80 | g0 | 80 | 80 | 0 | 100
PAMW) | 0 |20 |30 |40 30| 40 [ 60 | 30 [ 80 | 80 | 0 | 100 | 100 | 100 | 100 | 100
POMW) 1 6 6 lololol ol ol olz|s0t0!40]le!s|ioo]io

Tir bang 4- 18 thay rang do 16 may | cé sudl tiéu hao nhién li¢u 16n nén & giai doan dau

khéng duge nhan cong sudt. To miy 2 vira ¢6 sut tiéu hao nhién lieu nhod lai vira ¢6 suat tang

tiéu hao nhién lieu nho nén luon luon duge vu tién nhan cong suat trudc.




Chuong 35

QUI HOACH NGUON PIEN

§5.1. KHAI NIEM CHUNG

Qui hoach phat trién h¢ thong di¢n 1a mot bai toan hét sifc quan trong va cap bdch doi

v6i méi qudc gia. NG cho biét ké hoach phat trién ctia he thng dién & mdi giai doan cy thé.

Bai todn qui hoach phat trién ngudn 1a mot phdn kKhong thé tach rdi ciia bai todn Ong
hop vé su phat trién 161 wu he thong dién. Tuy nhién trong chimg muc nhit dinh bai todn qui
hoach phat trién nguén c6 thé duge xem xét doc Hap véi cic ndi dung khéc (du bdo nhu cdu dién

nang, qui hoach phit trién ludi dién, can bang ning luong-nhién hi¢u...}.
Qui hoach phat trién ngudn la giii bal toin dé tra 181 cic cau hoi sau:
- Nha mdy dién mét loai gi (nhi¢t dign, thuy dién, tuabin khi.,...)?

- Chiing s€ dugc xay dumg ¢ dau? khi nao kh&i cong? cong sudt bao nhiéu? tién do ra

sao? va nguon von thé nao?

Mot trong cic yéu 16 diu vio quan trong cua qui hoach nguén 1 cic ngudn nang luong

s0 cap.
§5.2. CAC NGUON NANG LUGNG SO CAP

Khong c6 nang luong thi khong ¢6 cudce song. Xa hoi loai nguoi tir khi hinh thanh cho
dén nay da tral qua mot qua trinh chink phuc vi cdi tao thién nhién dé phuc vu cho lgi ich caa
con ngudi. Mudn ¢6 ning lugng thi cin phai tiéu hao mot s& nguén nang lugng nao do. Ngudi ta
thutmg bién ddi cic ngudn nang luong cd sin trong ty nhién thanh cic nguén nang lugng tign
diing trong san xuit va doi song. Gic ngudn nang luong o cdp chinh 12 cdc ngudn ning higng
¢6 sén trong tu nhién. Thi du nhy nang lugng cla cdc dong song, nang luong toa ra khi dot cac

loai nhién li¢u, nang lugng hat nhan, ning lugng mat troi v.v...

Trong nén kinh t€ clia mdi quée gia, nguon nang luong chiém mot vi tri quan trong. Qui
mo sit dung cdc ngudn nang luong quyét dinh 0 mot muc dé quan trong trinh do phét trién lyc

lugng san xuat cua mot xa hot.
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Ngéanh nang luong fa mot nganh san xudt bao gdm tat ca cic giai doan thu héi, bien doi
va phan phéi cdc ngudn nang luong khdc nhau. Nganh nang luong Ja mot trong nhitng co s¢ dé
phat trién toan dien va hii hod mot xa hoi hi¢n dai.

Ngudi ta phan biét cie dang ngudn nang luong sau:

- Ngubn ndng liwong md irit lugng khong t6i 1o d6 1a cic nguén nang hurong ma luong
dy trir cia ching khong duge bo sung va can dan do tieu thy khong ngimg ¢ than, dau, khki, nhién
liéu hat nhin v.v...)

- Nguon ndng liomg ma it figmg 141 tao dige: dé 1a ciic ngudn nang lugng ma huong du
trif cua né luon ludn duoe i o lai ( thuy nang, nang lugng mat trén, nang lugng gié vov. ).

Trit lugng cde nguon nang lugng wrén the gisi duge chi ra trong bing 5.1.

Su tiéu thu ning lugng theo thoi gian phit trién ctin nhan loai riat khong déng déu. Néu
suot ca thoi Ki viin minh clia nhan loui tiéu thy cdc dang nang luong vio khoang 100 ti MWh thi
2/3 cua lugng dé ticu thy trong 30-40 nam phdt rién nhy vii bio clia chil nghfa ur ban. Mat khic
Chau Au va Bic Mi ticu thu khoing 10-12 1an 16n hon Chau A va Chau Phi,

Bing 5.1
TT Loai nang lugng Trit luong (10" MWh/nam)
1 Nang lugng nhiét hach 100.000.000
2 Nang lugng mat tursi 580.000
3 Nang luong hat nhin 547.000
4 Nang hrgng thuy triéu 70.000
3 Nang lugng hod cta cic ngudn nhién liéu 55.000
6 Nang luong gid 1.700
7 Nang lugng dia nhiét 1134
8 Nang lugng song subi 33

§5.3. CAC LOAI NHA MAY DIEN

5.3.1. Nha may thuy dién

Cac nha may thuy dién duge xay dung tuy thude vio diéu kien nude, didu kieén dia If cla
timg quéc gia. Cong sudt cua cdc nhd mdy duge tinh todn tir bai 10dn thuy dong hoc, do vy
khong ¢ mot cong suit chuan cho loai nha may niy hay néi diing hon cic nha mdy khic nhau
co cong suat khdc nhau,

132



N =981.1.AH.Q 5-D
trong d6: AH - chénh léch mie nude & trude va sau nha mdy thuy dién(cot nudc):

1 - hiéu suat chung cua nha mady:

= Ty M (M = 0,880,916 -hi¢u sudlt abin; 1, = 0,95+0,98 - hi€u suat mdy phat).

Nhu vay n= 0,8 + 0,9, lay trung binh 1, = 0,85

Q - luu lugng nude [ms].

N,y =83, AH.Q (5-2)

Hién nay trén the gidi cac nha mdy thuy dién san xuat khodng 54% dién so cap, né déng
mot vai trd quan trong trong can bang nang luong.

Nang luong dién duge san xudt tir cdc nba may thuy dién theo co che sty dung ngudn
thuy nang Jam quay tuabin thuy luc. Cong sudt dit cla nha mdy thuy dién ty thuge vao luu
luong nude clia dong chay va chiéu cao dap nude, ngudi ta phan lam cac loai dap sau:

Pip cao > 200m.

Dap trung binh 40+-200m.

Bip thip <40m.

Ddc diém ciia nha mdy thuy dién:

1) Xay dung gén nguén thuy nang.

2) Phan Ién dién nang san xuat ra duge phat Ién ludi cao ap.

3) Lam viéc véi do thi phu tal tu do.

4) Van hanh linh hoat, thoi gian khdi dong va mang tai chi mit tir 3 dén 4 phut, trong

khi dé d6i vai nhiet dien dé khai dong mot 16 mdy phii mat tir 6 dén 8 ti€ng.

5) Hicu suat cao n = 85 + 90%

6) Gid thanh dién nang thip, s6 ngudi quan 1i van hanh nha may rat it

7) Khong gay 6 nhiém moi truong

8) Von xay dung I6n, thoi gian xiy dung lau

9) Riéng loai ¢6 hé chira con gép phin diéu it nude dong chay cha song va chong li.

u. Nha mdy thuy dién cé ddap ngang song

Trong s cdc nha may thuy dién ¢6 dap ngang song ngudi ta lai chia Jam hai loai: Loai
¢ hod chifa va loai khong ¢6 hé chiu. Loai ¢6 hé chia 1a loai ma cot nude duge tao ra do dap
ngan. Phia trudc dap goi 1a thuong luu, phia sau dap goi la ha b Chiéu cao hiéu dung cua cot
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nude chinh la do chénh muc nuge gita thugng va ha luu. Thuong luu ¢6 hé chia nude dung dé
trit nudc cin thi€t cho viéc san xuat dién nang.

Hinh 5.1 gi6i thiéu mat cdt ngang ciia nha may thuy dién ¢6 dap ngang song. Dap ngan
I ¢6 cdu tao bétong. Gian mdy duge bd tri & chan dap phan ha luu 1 not dat tuabin 7 va mdy
phdt 9, 6ng dan dp luc 4 di trong hodc trén bé mat cua dap, nude qua cira chin ric 5 theo ong
dén dp luc xudng budng xody 8¢ 6 clia tuabin bi€n thé nang ciia dong nu6e thanh co nang quay
tuabin, sau d6 qua khoang hit nuée 11 di ra ha luu. Tuabin 1am quay méy phat dién 9 da cing
truc 8 vdi tuabin, bién co nang thanh dién nang. Van 10 dung d€ diéu chinh dong chiy vio
tuabin. Cau truc }2 ding dé 1ap rap sita chita thiét bi, Chiéu cao hi¢u dung cita cot nude chinh 1a
d6 chénh gitta myc nude thugng luu 2 va mue nude ha luu 3.

EAVA YISl J
} 4 {

Hinh 5.1. Mdt cat nha mdy thuy dién.

Trong nhi mdy thuy dién mdy bién dp 14 thudng dat gin gian may trong khu dip ngan,
con dudng day 15 va thiét bi phan phoi ¢6 thé dat & khu vuc dap ngan hay dat & khu vue khic
tuy theo dia hinh nha mdy.

Loai thd hai I loat thuy dién <6 dap chin nhd va khong cé hé chifa 16n. Ngudi ta loi
dung nhimng khic Séng di vong qua nui hodc hai con song chay gin nhau nhung ¢é dé chénh mit

nude 16n d€ xay dung logi nay (hinh 5.2).
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Tai vi tri thuan loi & thuong luu ngudi ta xiy dung mot dap chan nho 6 1am nhiém vu
ngan nuéc song lai. Dap chin ¢ day khong ¢6 nhiém vu dang cao cot nudc. Nudc séng chay qua
ong din 1 ¢6 do doc nhd hon do ddce cia song di vao
b€ 4p luc 2 va di vio éng din dp luc 3, qua tuabin
trong gian mdy 4 réi wo vé ha luu cua song qua kénh
thio nuée 5. Ong dan dp luc 3 chiv do nghiéng H hau

nhu bang do léch myc nude ctia doan séng.

b) Thuy dién tich ning

Ngudi ta tich trit nguén thuy ning trong ho
chifa, nude duge tich uil wong tng voi thoi gian su Hinh 5.2. Thuy dién kiéu éng ddn.
dung dung lugng tich 1t ndy khoang trén 400h. '

Trén hinh 5.3 12 nguyén 1y van hanh nha may thuy dién tich nang. Trong gi&s cao diém
thi nha mdy phét dién vao ludi nhd ngudn nang luong so cdp tich tr & ho trén, vao gio thap diém
nha may van hanh ché do bom nudc tir hé dudi lén trén. Thuy dién tich nang tuy cé hi¢u sudt
thap nhung mang lai hi¢u qua kinh t& cao vi né phit dién vao lugi trong gio cao diém va tiéu thy

dién trong gi®y thap diém va c6 tic dung nhu mot nguon du phong.

Hé chita HT H6 chira HT

"""" Péng ]
co dién

May
phat dién

Hé chiia

H6 chita

Hinh 5.3. So d6 nguyén Iy vin hanh nha 4 p
mdy thuy dién tich ndng trong ngady
(24h): ! L

1. ché do bom & gi@r thap diém;

; 2
2. ch& d phét vao ludi & gidy cao diém, : %

24
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¢) Nha mady thuy dién thuy triéu

Tong $6 ngudn nang luong thuy tridu \
cla lczz‘m the gidi 1a 3 trieu MW, rong dé luong Bién Vin
6 the khai thac 1a 640 MW. Loi dung lic thuy \ '
rriéu lén va thuy riéu xudng ngudi ta xay dung / Dip chin

nha mdy thuy dién ¢6 tuabin nuée hai chiéu. G

nhing by bién ¢6 mitc nuwée thuy tridu len r

xuéng chénh léch 1dn {(AH > & m}a c6 vinh

sdu, nguoi ta loi dung cic clta vinh ¢é dong
nudc chdy viio va ra dé xay dung nhi miy thuy
dién. Trén hinh 5.4 1a nguyén ly hoat dong ctia Hinh 5.4. Thuy dién thuy triéu.

nha mdy thuy dién thuy triéu.

Do muyc nudc 0 trong va ¢ ngoai dip chénh 1éch s€ 120 ra cot nude dé lam quay tuabin
thuy dién. Cong suat ciia nha mdy di¢n thuy triéu ndi chung 1a nho. Vi du & Phip ¢6 nha mdy

dién thuy tri¢u Rance cong sudt 240 MW.

Mot loai nha mdy dién thuy tricu khdc 1a nha mdy dién van hanh bing dong hai luu.
‘Trung tudn thdng 6/2003 cac ki su nang lugng Anh di tha nghiém thinh cong chide tuabin loai

nay dau tién trén thé gisi véi cong sudt 300 kW & viing bién phia Bic Devon,

Khic véi cic ki thuat s dung ning fugng cia thuy triéu trude day, tuabin phat dien
duge dat tryc tiép gitta dong hai luu v do dé ¢6 the lién tue cung cap dién. So véi cic tuabin gio,
foar tuabin ndy khong gay tiéng on, ¢d hi¢u suit cuo hon 4 ldn va khong hé phd v& canh quan
thién nhién. N6 ciing khong he lam phuong hai dén cic lodi dong vat bién vi canh quat cla no6

<hi quay voi van toc 20 vong/phut.

Cdc chuyén gia nang lugng ude tinh rang méi nam, nhan loai ¢6 thé san xnat duoe 450
11 kWh tir nang lugng thuy triéu trén todn the gidi, wong duong vai 1éng san luong dién cua 40

nha mdy dién nguyen e Idn nhat hién nay.

Céc thong s6 chinh cia nhi mdy thuy dién duge sir dung trong qui hoach nguén dien la:
di¢n nang trung binh nhi¢u nam cia nha mdy, cong sudt dim bao trung binh vio thdng kiét nude
cua nam it nude. Cic chi tiéu ndy ¢6 thé rat khdc nhau wy theo diéu kien dia 1y va diéu kién
thién nhién cla timg nha may. Thoi gian sir dung cong sudt dat cha nha mdy thuy dién c6 thé
bién dot rat rong tir 1000h+1500h d61 véi nhia mayphi dinh va tir 5000h +5500h déi v6i nha may
lam viéc phan ddy do thi phu tdi. Nguén thuy nang Viét Nam duge trinh bady & bang 1.5
{chuongl).
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Cédc nha may thuy dién 16n nhat thé gidi hién nay la: Itaipu(Brasil + Paraguay - 1982) -
12.600 MW, Grand Coli (M1 - 1942) - 10830 MW, Guri (Vénézuéla - 1986) - 10.200 MW. Nam
2003 Trung Qudc di dua nhimg t6 mdy diu tién cha Nha may Thuy dién Tam Mon (18.200
MW) trén song Duong TUr vao van hanh. Nhu vay, sau gan 40 nam tap trung lyc lugng toan quéc
dé nghién citu, cong trinh Tam Mon tir giai doan luan ching budc vao giai doan thuc thi. Cong
trinh thuy dién 16n thit hai cia Trung Quée 1 cong trinh Xiaowan (4200 MW) wuén song
Meékong vdi con dip cao nhat the gidi 292 m turong duong toa nha choc trdi cao 100 tang.

5.3.2. Nha may nhiét dién ngung hoi

Ning lugng dién duge san xudt tir cdc ngudn nhién liéu hod thach nhu diu, than da, khi
thién nhién... qua qua trinh bién déi tir nhiét nang thanh dién ning & cdc nha mdy dién cic nha
may nay dugce goi la nha mdy nhiés dién.

Trén hinh 5.5 la so dé nguyén 1y qua trinh san xuit dién nang cua nha mdy nhiét dién
ngung hoi{NDN). Trong d6: 1) kho nhién liéu; 2) hé thong cap nhién liéu; 3) 16 hoi; 4) tuabin;
5) binh ngung; 6) bom tuan hoan; 7) bom ngung tu; 8) bom cip nudce; 9) voi dot; 10) quat gid;
11) quat khéi; 12) bo sdy khong khi; 13) bo ham nudc; 14) binh gia nhiét ha dp; 15) bo khir khi;
16) binh gia nhiét cao ap. '

Hinh 5.5. S0 dd nguyén Iy qud trinh sdn xudt dién nding cia nha mdy nhiét dién.
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Hién nay NDN ngay cang chiém ty phdn quan trong trong nguén dién trén thé gidi.
Nhiing NDN i6n, hién dai c6 cong sudt khoang 2000+4000MW véi cong suat té may cf
500+1000MW. Vigc sl dung céc 16 mdy cd cong suit 16n ciang dam bao do tin cay vé du phong.

Pic diém cia nha mdy nhiét dién ngung hoi:

1 - Thutong duge xdy dung & gdn ngudn nhién liéu.

2 - Hiu hét dién nang san xudt ra duoc phdt lén [uéi dién cao dp.

3 - Lam viéc v6i dé thi phu tai tu do.

4 - Tinh linh hoat trong van hanh kém, kh&i dong va ting tai cham.

5 - Hiéu suét thap n = 30+40%.

¢ - Khoi lugng nhien liéu I6n, thai khéi 1am 6 nhiém méi truong.

7 - Von dau tu thip, thoi gian xay dung nhanh.

O dic diém 6 ta thay, véi NDN tieu thu mot khéi lugng 16n nhién liéu s& gay 6 nhiém
mai trudng, 1am mat can bang sinh thdi trong khu vie nha mdy. D€ giam thiéu tic dong lén moi
trudng clia cdc nha mdy chay than, ngdy nay ngudi ta dac biét quan 1am dén cong nghé dot than
sach, cong nghe nay gom ba giai doan chit yéu: cong doan 1am sach than, cong doan dét than
v6i lugng chét thai NO thip va cong nghé loc cht thai sau khi dot d€ kiém sodt lugng SO,/NOy
thai ra moi trudng. Trong s6 cong nghé dét than sach ddng chd ¥ 1a cong nghé [6 nung soi va
cong nghé khi hod than dé chay nhia mdy dién.

5.3.3. Nha mdy nhiét dién trich hoi

Nha mdy nhigt dién trich hoi (NDT) dong thoi san xudt dién nang va nhiét nang. Vé
nguyén ly hoat dong ciing giéng nhu NDN, nhung & day luong hoi dudc it ra dang k€ tir mot s6
ting clia tuabin dé cung cdp cho cdc phu tai cong nghiép va sinh hoat. Trong nha mdy nhiét dien
trich hoi, ché d6 van hanh t6i wu 1a khi dong thdi luong nhiét nang va lugng dién nang cdp cho
phu tai di¢n va phu tai nhiét 1a 161 vu. Khi dé, hiéu suat chung cla toan nha mdy tang lén. Néu
khong c6 phu tai nhiét thi hiéu suat chung clia nha mdy s€ gidm xuéng.

Do ¢6 riit hoi cho phu tai nhiét nén NDT ¢6 cdc dic diém khic v6i NDN, cu thé 1a:

1 - Thuong dugc xay dung gan ph.tbj 1ai nhiet.

2 - Phin lém dién nang san xuat ra cdp cho phu tai cdp dién 4p mdy phat.

3 - Phu tai dién phu thudc vao phu tai nhiét.

4 - Tinh linh hoat trong van hanh kém. Khd&i dong va tang phu tai cham.

5 - Hiéu suat n = 60+70%.

6 - Khdi luong nhién ligu 1on, khéi thai fam ¢ nhiém moi truéng.

7 - Von diu tur thap, thoi gian xay dung nhanh.
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5.3.4. Nha may dién tuabin khi

Nha mdy dicn tuabin khi 13 loai nha mdy dién ma dp sudt cla khi dot dan ng truc tiép
1am quay tuabin khi vi quay roto mdy phdt dién. C6 hai (oai tuabin khi la tuabin khi chu trinh
don va tuabin khi chu trinh hén hop.

1. Tuabin khi chu trinh don

Tuabin khi chu trinh don (hinh 5.6) gém ba bo phan co ban li mdy nén khi (1), buéng
ddt (2) va tuabin khi (3).

Qua trinh van hanh cla nha mdy dién tuabin khi chu trinh don nhu sau:

Khong khi di vao mdy nén khi ( duge quay bang dong co khdi dong 4) va bi nén. Khi
6 dp e duge dua vio budng dét, déng thdi mot bom nhién liéu ciing bom nhién li¢u vao budng
dot. Nhiét do khi dét ¢6 thé dat ren 2000°C. Diéu d6 ¢6 hai cho cdc canh clia tuabin nén phai
giam xudng khoang 700°C bing cdch tang luong khong khi vio khodng gép bon lan so véi luong
cin thiét d¢ d6t chdy nhién licu. Khi néng duge phun vao wabin khi nam trén cing truc v6i mdy

nén. Trong tuabin khi, khi s& dan n& lam quay tuabin va sau d6 dugc thai ra ngodi qua 6ng khoi.

Bom nhién lidu 5

Mdy phit

Khong khi Khi thai

Hinh 5.6. So do nguyén li cia nha mdy dién tuabin khi chu trinh don.
Tuabin khi chu trinh don ¢6 hiéu suat khd thap vi khi thai con rat néng nhung €6 mot s6
ru diém sau:
1- Khéng c6 10 cong kénh, chi phi dau tu va lap dat thip.
2- Dua vao van hanh rit nhanh, thai gian khoi dong 1a ir 10 dén 20 phuit.
3- Khéng cédn dung nhiéu nude dé lam mat.

4- Van hanh va bio dudng don gidn, dé ty dong hod, ¢6 thé diéu khién tir xa.
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2. Tuabin khi chu trinh hén hop

Tuabin khi chu trinh hén hop (hinh 5.7) Ia su két hop cua tuabin hoi va tuabin khi.
Ngudi ta sir dung cdc 10 thu nhiét (con goi 1a duoi hoi) tan dung nhiét ning trong khi thodt ra ctia
tuabin kh{ d€ sdn xuat hai nudc cung cap cho tuabin hoi. Tuabin khi chu trinh hén hop c6 thé lap
gal theo nhiéu giai doan, véi nhitng tuabin khi kap dat trwde, sau d6 lap dat 1i€p cdc tuabin hoi.
Tudbin khi ¢6 thé van hanh c6 hoac khong ¢0 tuabin hoi, nhu vay s& thuan lgi cho cong tac diéu
do vi ¢6 thé tang dai cong suit phar kinh 1&.

Hién nay nha mdy dién tuabin khi d ¢ cong sut 18 mdy dat dén 250 MW cho chu
trinh don va 600 MW cho chu trinh hén hop, higu suat cao: 35-38% (chu trinh don) va 55- 60%
(chu trinh hén hop), cho nén cdc nha mdy dién tuabin khi dac biét 1a tuabin khi chu trinh hdn

hop ¢6 tinh canh tranh it cao so véi cic loai nha may dién khic.

Budng dot

Tuabin khi

May phit dién

Dong co Kb
Mady nén khi
Khéng khi

Ld thu nhiét

Bom nudc

Thap lam mat

Khi thai

Binh ngung

rl

,
May phét dién Tuabin hoi . .

Hinh 5.7. Sv do nguyén li ciia nha mdy dien tuabin khi chu trinh hén hup.

3.3.5. Tram phat dién diézen

Cac tram phat dién dieézen bao gom mdy nd diezen va mdy phit dién. My né chay bang
dédu diézen lam quay mdy phat dién dé phat ra dién nang. Cdc tram phdt dién diézen ngiy cang
dugc hoan thién va duge sir dung trong hé thong dien dé phu dinh, 12m ngudn dv phong va cung
c&p dién cho nhimg viing chua ¢4 dién 1u6i. Ngay nay ngudi ta da cé thé san xuit loai dong co
diézen c6 cong suat dén 20 MW vdi hiéu sual va gid thanh dién nang c6 thé canh tranh dugce véi
cdc nha mdy dién khdc.
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5.3.6. Nha maiy dién nguyén tu

Cic nha mdy dién nguyén tir (DNT) san xuat dién ning tir nhiét nang do cdc phan ung
hat nhan 1ao ra. Ta biét ring, trong phan tng hat nhan déu ¢6 hién tugng toa nhiét hay thu nhiét
kém theo. Nhiét trao déi dugc tinh theo cong thiic:

elg 5n

trong d6: Zm;; Zm, - tong khoi lugng cdc hat trude va sau phan (ng;
C = 3.10"m/s - 16¢ do dnh sdng.

Trong phuong trinh (5-3), néu Q > O thi phan ng 1 tod nhiét, cdn n€u Q < 0 thi phan
tmg 13 thu nhiét. Thuc nghiém cho biét néu mot hat nhan bi ban phd né s& v3 thanh hai hay
nhiéu manh, nang luong cuc tiéu cdn thiét dé 1dm vo hat nhan goi 12 ngudng phan hach hay ning
lugng kich -hoat. Khi hat nhan v thi khéi lugng @ng cong bao gid¥ cling nhéd hon khéi luong hat
nhan me. Ning lugng tod ra twong img vdi do hut khéi dé goi 13 nang lwong phan hach. Khi ta
ban phd mot notron cham vao hat nhan U™ thi né $& v& thanh hai manh M va N vi giai phong
hai, ba notron. Hai manh M & N 1a nhiing hat nhan cia nhiing chat khac nhau, tuy theo diéu
kien phin (mg. Trong moi trudng hop, phin tmg v& hat nhan urani bao gi®s cling toa ning lugng
W:

W = C7[(M, +Myn ) = (M +my +km,)] (5-4)
trong d6: W, - nang luong phan hach cia hat nhan urani, nang luogng d6 cd gid tri W, = 200MeV.

Theo tinh todn 1y thuyét thi mot gam urani phan hach tuong duong véi nang lugng thu
duoce khi dot 2.000 kg dau hoac 3 tdn than da.

0
O ndtron + 200 MeV

(o}

Hinh 5. 8, Phdn ing phdn rd hat nhdn.
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Su phan ra hat nhan xay ra khi mot notron tw do bat dau va cham vdi mot hat nhan cia
urani ¢ thé phan @ va do vdy gay rané (hinh 5.8). Sy phi vo ndy cia hat nhan wr do
giai phong nhi€u notron vi toa ra mét lugng nang luong rat lon.

Urani ¢ nhién duoc cau thanh tir hai chz‘r‘t dong vi chinh: urani 238 da lam giau(99,3%),
uranium 235 (0,7%). Trong 10 phan tng urani, ngudi ta sir dung loai urani 235 & mic 3% .Trong
10 phéan dng hat nhan, ciing nhu trong tat cd cic nha miy nhiét dién, ngudi ta chuyén nang luong
duge giat phng tir chat dot, & dang nhiét nang sang dang co nang, sau do thanh dién nang.
Trong mot nha mdy nhiét dién ¢6 dién, nhiét nang sinh ra tir qud trinh dét than hoac dau; trong

nha mdy dién nguyén tu, nhiét ning dugc sinh ra tir qua trinh phan ra hat nhan urani.

Phén [6n cdc nha miy dién nguyén tir hién nay van hinh véi loai 1o nuée dp luc PWR
(Pressurized Water Reactor). So d6 nguyén li ciia 1o phan dng hat nhan loai PWR dugc gidi
thiéu trén hinh 5.9. Day 1a loai 1o phan ing dung nudc ¢6 dp suat cao, bao gém ba chu trinh doc
fap sau:

Chu trinh tint nhdat:

Chiét sudt nhiét sinh ra tir qué trinh phan rd cdc nguyén 1r vrani théng qua nude
nhién. Nh&r bom nén 4 nude c6 dp svat 1550 N/em? va nhiét do 321°C duge bom qua bo traoc doi
nhiét 3 va sau dé trd vé 10 phin ing 1. Nudc cia chu trinh thit nhat khong bao gitr tiép xic véi
nude cia chu trinh thit hai.

Chu trinh thar hai:

Hoi sinh ra trong 10 hoi duge tap hop lai boi hé théng 6ng ciia chu trinh tha hai dtoc dura
sang lam quay tuabin 6 va may phdt dién 7. Sau khi nén xudng canh tuabin, hoi dvgc ngimg tu
lai trong binh ngung 9 va dugc bom 8 bom nude trd lai bo trao doi nhiét.

Clu trindy fam lanh:

Ngudn nudc lanh cia chu trinh ndy cho phép thuc hién qua trinh nén hoi clia chu trinh
thit hai. Nguon nude lanh 10 1a khong thé thi€u d6i voi tat ca cdc nhd may dién nguyén tir. Nudc
song chdy qua bo ngung tu 9 nhd 1iép xic vdi mot chitm hon 70.000 6ng ma sau dé hoi dudc
ngung tu lai.

D¢ ngan cic tia phong xa 1a ngoai, bdo vé cho ngudi, 1o phin (mg duoc boc bing

nhing 16p nude hay bétong day.

Ngudi ta phan loai céc 10 phan \ing hat nhan theo cdc nguyén tic khic nhau:
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+ Theo mifc ndng luong clia notron phan ra 1o phan img nhiét( voi notron nhi¢t) va 1o

phan (ing nhanh (v6i notron nhanh);

+ Theo khi ndng tai sinh nhién liéu, c6 loai 16 ning lugng( v6i notron nhanh, hé 5O tai

sinh tir 1,5 1r& 16n) va loai 16 thoi ( heé s6 i sinh tir 1 =+ 1,1

+ Theo nguyén 1i phan phéi nhién licu va chil hdm cd loai la dong nhit va khong dong

nhat;

+ Theo loai chai ham co o hat nhan loai nudc, loai nude nang, loai than chi...

MR
s e

0 s o it

[ 1

3

Hinh 5.9, So dé nguyén Ii cia nha mdy dién nguyén ti dung loai lo phdn ing PWR:

{ - tam 10 phan ting: 2 - thanh diéu khi¢n: 3 - binh trao d6i nhiét; 4 - bom nén;
S - vo thép; 6 - tabin : 7- mdy phat dién: 8 - bom; 9 - binh ngung: 10 - nude lam mat.

Nhi may dién nguyén tir hién nay dang duge chi v phat trién vi ring ning luyng tich trir
trong nguyen tr rit 1én. Npudi ta théng ke dugc rang nang lugng cha urani va thori trén the gidi
hién nay gip khoang 23 ldn ning lygng clia 1t ca cdc ngudn cong lai. Tuy vay, sau cdc sy ¢
nghiém trong & Three Miles Islan (M1) va Checnobum (Lién X6 cii), nha mdy dién nguyén ut
cing dang bi phan dsi manh O nhiéu nude. Cic qudc gia cling dang xem xét lai chinh sach doi
véi dién nguyén tir cia minh. Vi du & M1 tinh dén 2015 sé du kién cho ngimg 49 16 phan img hat

nhan vdi téng cong sudt dién bi mat la 37 Gigaoat.

Méi nam trong giai doan hién nay ngudi ta dua thém khoang 2-3 10 phan tmg hat nhén
vao lam viéc chil yéu & ving Vién Dong (Nhat Ban, Han Quéc, Trung Quéc).
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Ning luong hat shan ding cho phét dién duge xem 1a wu viét theo quan diém Kkinh &
va moi truong, khong phat thai CO, ciing nhu cdc chat thai khdc vio khi quyén, lugng phéng

Xa c6 thé kiém tra va diéu khién mot cich nghiém ngat, viée chuyén chd nhién liéu dé dang

hon nhi¢u so v6i cdc loai nhién tiéu khic.

Dac diém cla nha mdy dién nguyén tir la:

1. Kha nang lam viéc doc 1ap, gid thanh dién ning thap hon nha mdy nhiét dién.

2. Khoi lugng ahién liéu nho. Vi du dé san xuat 1 triéu kiloodt gid dién ning chi tiéu

ton khoang 400 gam urani

canh ngudn nhién liéu.

- Do d6 khong cin xay dung nha may dién nguyén tiy

3. Van hanh linh hoat v6i d6 thi phu tai tu do.
Khong thai khéi ra khong khi. Vi du chat thai hang nim cia 1o phan (ng 900 MW
chira 99,9% chat phéng xa chi do 2 m’.

5. Von dau e ion.

6. Hiéu suat cao hon nhiét dién.

5.3.7. Nguén dién tir gio

Gi6 la ngudn nang luong sach, ¢6 hdu nhu khip moi noi. Phdt dién bang sie gid 1a str

dung siic gié ty nhién lam quay cdc cdnh quat dé phat dien. Viec nghién ciiu va st dung nang

lugng gi6 dua trén cong nghé ché tao dong co gid, ngay nay cong nghé nay da dat dugc nhiéu

thanh tuu déng ké, cong suat don
vi dat khoang IMW va s& tang
dén 2-3MW vio nam 2015. Gia
thanh phat dién chi con gdp 2 ldn
so voi nhiét dién. Mot trong
nhimg ¥ tudng ding Juu y vé sir
dung nang lugng gié trong tuong
lai 12 sir dung dong co gié dé nén
khéng khi vao cic him chita véi
dp sudt cao, sau d6 ding khéng
khi dp lyc cao dé chay cic dong
co gi6 thir cap 16c do cao dé kéo
mdy phat dién.

Dé phdt ducc dién thi
can phai ¢6 téc do gioé wén Sm/s.
Thiét bi phat dién gi6 c& 250 kW

144

’

Hinh 5.10. Vi tri lam viéc cda cdnh trong
dong khong khi.



¢6 chiéu cao 30 m va dudng kinh clia canh quat 1a 28 m. D€ lip 2 thiét bj cdn mot dién tich
khoang 50m x 100m. C6 nghia 13 cin dién tich gap 100 dn clia nha mdy nhiét di¢n. Ti lé si
dung thiét bi hang nam trong trudmg hap xay dung & nhiing noi thudng xuyén ¢6 gié thdi manh
13 khodng 20-30%. Nhat Ban hién dang xay dung nhd mdy dién gid cong sudt 2MW, chiéu cao
clia thap 1a 100m véi tién diu tr 1a 500 triéu Yen.

Khi gié théi ngang song song v6i truc canh (hinh 5.10) bing t6¢ do V thi trén cdc canh
xudt hién luc khi déng hoc R (16ng hgp cba luc nang va luce can) luc R duge phén thanh hai lye
thanh phén trong d6 ¢6 luc Ry tao nén momen M nim trong mat phing clia cdnh va lam quay

canh.

Khi canh quay mdi tiét dién cdnh wy theo ban kinh quay cha né sé c6 mot téc  do

tuong ng bing U = w.r via ¢6 téc do dai & miit canhla 16n nhit U = 0.R.

Téng hop hai vecto thanh phan @r v V duge vecto W d6 chinh 1a vecto 16¢ do dong
khi tac dung vao méi tiét dién canh khi dang quay dusi mot gdc tin alpha, goi la 10c do tudng
dai, ky hieu W.

G6c  nghiéng cba canh so véi mat phang quay cua cdnh duge goi la géc dat cdnh .
Né&u cinh phang chi ¢6 mot gid tri cla ¢ nhung do 8¢ do twong dé1 U thay dbi theo chiéu
dai cia cdnh (do w.r, thay ddi ) nén géc tdn tai méi tiét dién cdnh thay doi. Luc nang chi c6 gid
tri 160 nhat khi gée tan cd trj s6 nhat dinh. Vay muén dat duoc lyc nang Ry 16n nhat cho moi L€t
dién cdnh, tri s6 dat canh ¢ phdi gidm dan r chan cdnh dén diu miit canh tic 1a cdnh phai c6

dang xoan.
5.3.8. Nang lugng mat trod

Trong s6 cic ngudn nang luong méi duge sit dung phii ké dén ngudn nang luong khong
16 1a nang hwong mat wrdi. Cic ngudn dién mat trdi ¢é cong suat don vi ngay cang 16n, gid cong
sudt ldp dit va dién nang ngly cang giam. Udc tinh trong tuong lai gan, gid dau tu cho mot don
vi cong suat 1ap dat cé thé dat 2-3USD/W. Dé khac phuc dugc nhuge diém che khudt dnh sdng
mat trdi hién nay dang c6 nhiéu di dn xay dung nha ¢ v6i mai lop bang pin mat trodi, xdy dung
tram dién biing pin mat udi & sa mac hoac nhimg ving khong sir dung dat cho sin xudt nong
nghi¢p. Ciing ¢6 nhitng dy 4n 16n xay dung nhimg tram phét dién vii try trén quy dao dia tinh v6i
dién tich cong tdc cla cac bd pin mat trdi 1én dén hang chuc ngan mét vudng.

a) Ky thudt irng dung ndng lwgng mdt trot

Khi bifc xa mat troi dat lén bé mat mot vt sé cho ba kha nang: hdp thu, phan xa uo
lai khéng khi hoac truyén qua vat can. Phuong trinh can bang nang lugng irong trudng hop nay
la:
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Qu=Q+Q.+ Q (3-7)

trong dé:  Q,, Q,, Q, twong Ung la nang luong t5i, phan xa, hap thy va truyén qua. Chia ca hai vé
cta (5-7) cho Q, ta dugc:

_Q, Q. Q
=L~ 4
QH Qll QU

Ky higu: Q/Q, = p - hé¢ 56 phan xa;
Q/Q,=a -héso h&p thu;

1

Q/Qu =1 - hé 56 truyén qua;
tacd l=p+a+1 (5-8)

Qi]
Q

Q

Hinh 5.11. Puwing di cda tia bitc xa khi gdp vt cdn.

Kinh day
4 |
----------- N S
) ............. v
T T T
T e T

Hinh 5.12. Hép thu phéing.

Céc gia tri cua cdc hé 56 p, a, T ludn < 1. Dya wrén dac tinh cia vat chat khi tuomg tac
V@i buc xa mat troi ngudi ta ché tao cdc thiét bi thu nang luong mat irdi nhu: sir dung kha nang

phan xa dé ché ao guong hoi 1u parabol trong cic nha may di¢n mit trdji, kha ning truyén qua
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va hdp thu dé ché tao cdc hop thu phing theo nguyén 1y higu ting long kinh (hinh 5.12).

b) Hiéu ving quang dién, pin quang dién

Pin mat wdi 13 mot mdy bién déi quang

nang thanh dién nang khong qua cdc khau trung
gian nén khong bi 16n hao, khong bi hao mon,
khong gdy 6 nhiém ra moi truong. Rat thudn tén

cho cdc vling xa xo1 héo lanh.

Thuc chdt pin mit troi ¢6 cau tao (hinh

5.13) gébm hai tdm ban dan p va n ghép ti€p xic

v3i nhau.

Khi chiéu mot cham tia sing hodc photon
lén mot pin mat rdvi thi hai loai bdn dan nay hap Hinh 5.13. Hiéu dién the tiep xiic.
thu photon va tao ra cdc cap electron va 16 tréng
(ching duoc goi 13 hat dan co ban). Dudi tic dung cua dién truong tiép xtic cac electron va 16
tréng tich khoi nhau va hinh thanh & mién p mot dién tich duong (+) va o mién n mot dién tich
am (-). N6&i hai mién p v n bang mot day ddn thi cdc dién tich wdi dau nay chuyén dich & mach
ngoai v tdi hgp Khi ching di vé phia bin dan déi cyc. Néu 1iép tuc chiéu sdng cho pin mat troi
thi qué trinh sinh hat co bin va tdi hop dién ra lién tue, va két qua & mach ngoi s& hinh thanh
mot dong dién mot chiéu ¢6 cubng dé ty 1 véi cudng do chiéu sdng. Bang ly thuyét va thuc

nghi¢m ngudi ta da thict tap duge phuong trinh Von-Ampe nhu sau:

1=1, -I,lexpy nK—L-l - (5-9)

trong do:
I, - dong quang dién chay trong pin quang dién, A/m’;
I, - dong bio hoa, A/m%
n - h¢ 56 khi 1y tuong;
q - dién tich hat 1ai, C;
T - nhiét do trén phi¢n din, K;
R, - dién trd trong, Q/m’;
R, - dién trd 1d qua mat tiép xdc, Q/m’;

V - hiéu dién thé giita hai cuc, V.
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c) Nguyén ly nha mdy dién mat tréi

Hoi t chim tia BXMT
NN\

Truyén nhiét
N AAAAYA LY

B& phan thu nhiét

% Bé chia
M mudi néng

AT
TR

¥ - :

- oyt ey P
L O
B o - T

_ Binh trao doi nhiét

Tuabin hot nude Dién nang
— =N 0] —>
Nhiét thai
] e

Binh ngung
Théap lanh

Hinh 5.14. So dé nha mdy dién mat troi.

Nang lugng mat wdi duoe thu bang mot guong parabol trdn xoay (guong ciu), moi tia
nang chi€u vao guong déu hoi ty tai tieu diém F ctia guong. mat do quang thong tai tiéu diém
cang cao thi mat do nang lugng bic xa o d6 cang cao. Nhiét do tai day cé thé dat dén trén
3.500"C. Vdi nhi¢t do nay cé thé lam néng chdy cdc oxit khé néng chiy nhat nhu: ZrO,,
TiO,...Trén hinh 5.14 m6 td nguyén tic hoat dong ciia nha mdy dién mat trdi. Cic tim guong
phan xa duoe diéu khién ty dong luén huéng vé phia mat trdi. Guong parabol ¢6 dinh, tai tiéu
diém ciia né ngudi ta dit ndi chifa mot loai mudi kim loai ¢6 nhiét do néng chay trén 400°C.
Mugi nay duge nung dén nhiét do rén 800"C va duge bom vio bé chifa & phia dudi. Khi cho
dong nudc chay qua bé chia mudi ndng chdy, nude nhan nhiét va soi, hoi nudc duge dua vio
tuabin lam quay mdy phat di¢n. Khi truyén nhiét cho nudc nhiét do cia muéi bi giam musi long
dugc bom ngugce trd lai n6i d€ nhan thém nhiét. Véi bé chida mudi ¢ dung tich 1dn khi khong c6
birc xa mat trdi nha mdy ¢6 thé dam bio hoat dong hang thing ma khong cin cic loai nhién liéu
khic.
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5.3.9. Nha mdy dién ti thuy dong
a) Nguyén 1y hoat dong ciia mdy phdt tir thuy dong

Tir thuy dong la mot trong nhimng gidi phip ddy hia hen tao ra nguén nang lugng cho
tuong lai. Phuong phap tir thuy dong 1a bién cdc loai nhién lieu hod thach hodc nang luong hat
nhan thanh dién. Nguyén 1y hoat dong clia nhd mdy tir thuy dong tuong ty nhu may phat dién
chay bang tuabin thong (hudng, mdy phdt chay bing tuabin thong thuong thi cudn day la bo
phan day din quay trong tir truong 1am xuat hién trong cudn day sic dién dong. Con trong mdy
phdt tir thuy dong 13 mét dong khi ion hod din dién & nhiét do cao, chay trong tir rutng cuc
manh ciing 1am xudt hién & ddu hai cyc nhing di¢n tich trai ddu, khi ndi hai cuc vdi tdi s& ¢6

dong dien chay trong mach ngoai. So d6 nguyén 1y duge mo ta trén hinh 5.15.

dién cuc

dién cuc

Dong khi
nhiét do cao

Hinh 5.15. So d6 nguyén Iy clia mdy phdt tir thuy déng.

Su khac nhau giita hai loai mdy nay chinh la thay cudn day ciia roto bang dong khi ion

hod ¢6 nhiét do cao.

Nguyen Ii tir thuy dong da duge phét minh tir hon 100 nam trude day, nhung mai cho 10i
nay nho tién bo vé khoa hoc ki thudt vi cong nghé méi ¢6 thé dua ra dugec mo hinh san xudt ¢é
¢ nghia. Cdc miu nghién ciu.vé tir thuy dong da dugc bét ddu tir nhimg nam 1950 & Truong Dai
hoc Cornell (M$). Nam 1959 mdy pht dién tir thuy dong diu tién di dugc ché ta}o,"_"loai mdy thé
he I ¢6 cong sudt LOKW. Dén thé he thi V thi mdy da c6 cong sudt 32MW v6i mdt nam cham

dién c6 tir trudng cuc manh, va sau d6 nhiéu mdy c6 cong suat 1én di duge thir nghiém tai nhiéu
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nuéc & Chiau Au, Nhit Bin. Lien X6 cii da ché tac duoc loai mdy ¢ cong sudt 7SMW. Nga la

nudc dau tien ¢é ¥ dinh dung khi dét ur nhién 1am nhién licu cho mdy phat tir thuy dong.
b) Cau tao mdy phat tir thuy dong(TTP)

Cac bo phan chinh cua may phdt TTD la buéng dot nhién liéu, hong mdy hudng dong
khi néng, mot tlr trudng cye manh va cac cyc gop dién. He théng mdy phiat TTD hién hanh bao
gom bo phan trao doi nhiét dé cung cap khi nung so b cho budng dot va mot thiet bi lam sach
khi, xur ly khi thai. Viée d6t chdy bing khi O, nén gid thianh cao, nhiét do hoat dong cla may
TTD 1a 2000"C +2500"C. Tuy nhién nhiét do ndy van chura di cao dé Iam ion hod khi dét dé tao
ra khi din dién. D€ khiic phuc nhuge diém nay ngudi ta phun vao budng dot mot chat tao mim
bang mot loai musi kim loai kiém. Khi din dién ¢6 do ddn dien thap hon kim loai déng nén dé
¢6 ddng dién 16n phii ¢6 nam cham siéu ddn cyc manh, loai nam cham dang ding trong nganh

nang lugng cao. Cong nghé nay cling s& dp dung cho viéc ché tao mdy phdt TTD.

Ong khéi
thodt khi
- sach

7

dne sudt pha May phat
Cong sudt phat _
n'iﬁép;llill 'II:J]"E) dién tuabin
Nhién liéu } hoi nude
| Dién nang
4 Khi néng -—
- ) i Bo phan
loc khi

-
-

Mam

Khi néng

T

Buéng dot

}

|
Thu héi san
pham hoi hoc

Hinh 3.16. $ddé cdu tav t6 hop mdy phdt TTP va tuabin hoi nudc.

Dé nang cao hiéu suat ngudi ta di ché 1ao mot hé théng gdm may phat TTD va mdy hoi
nudc ¢6 truyén dé 1an dung luong nhiét thii & ddu cusi nha mdy, nén hieu.sua'l cta he théng nay
c6 the dugc ning 1én dén 60%+70%, va ¢6 thé tiét kiém duge 20+-30% nhién liéu so v8i cdc nha
mdy di¢n hoi nuGe chay bang nhién liéu hod thach ¢6 truyén. Hé théng nay duge mo ta trén hinh
3.16.
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Hién nay dang 6 ba giai phip co ban dé thiét k& mdy phat TTD la: he thong chu trinh
hé, hé chu trinh kin v kim loai long. 11¢ théng chu trinh ho ¢6 nhugce diém 13 gay 6 nhiém moi
trudng nhu cic nha mdy nhict dién ¢6 truyén. He théng chu trinh Kin trong ty nhu he théng chu
tinh hé vé viec duy i chat long lam viée & nhiét do cao nhumg c6 ding gas moi chay qua wr
truong dé lam tang khi nang ion hod khi. Khi heli 12 loai khi hi€m thudng duge ding dé lam
khi moi. Nh& viée cho tudn hoan khi heli trong hé kin nén tiét kiem hon. Dac biét la nhiét d¢
lam viéc cla hé nay & (1700°C +1800°C) gidm déng ké so v&i h¢ thong hd, nén c6 kha nang
thay thé cho cdc tuabin hoi nudc trong cdc nha mdy nhiét dién hat nhan. Cac két qua nghién ciiu

vé chu trinh hé théng kin dd duge dp dung trong nganh vii try va trong quoc phong.

Heé thong kim loai 16ng duge thit k€ dé lam viéc 6 nhigt do 800+1 100°C, thap han so
v6i he théng khi kin. Kim loai 16ng duge duge dung 1am chat tai nhiét (chdt cong tic) nén cé
do dn dién cao, vi vay nhict do lam viéc cao trd nén khong cdn cin thier. He thong nay tiéu ton
it nang lugng hon vi cé thé ding loai nam cham khong phat la sieu din, nén gid thanh s¢ giam
mot cdch ding ké. Su bat tién trong kim loai néng chay 6 ché kho 1am néng chay nhanh chéng
dé dat duge nhiét do 1am viéc cha may TTD. May phat TTD lam giam dang ké viéc gay 0 moi
truémg.

§5.4. SUTHAM GIA CUA CAC NHA MAY BIEN VAO PHU pO THI PHU TAI

A

P

Piézen vi TBK nhé
Thuy dién ¢6 ho chita

Nhiét dién chay ddu

Nhi¢t dién chay kh

Nhiét dién chay than \

Tuabin khi chu trinh hén hop x

va dién nguyén tr (néu cd)

Hinh 5.17. S« pha do thi
phy tai. Thuy dién (theo dong chdy) \ t

»
Ngudi ta can cif vio dic tinh clia cic nha may dién dang van hanh trong hé thong d¢ phi
kin d6 thi phu tai (hinh 5.17). Nguyén tic chung dé tién hanh phan b 6 uu cong sudt cho cdc

nha méy 12 phai am thé nao dé téng chi phi tinh todn chia toan h¢ thong la nhé nhat. Mudn vay
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can wan theo nguyén téc 12 Bam sao tan dung hét nguén nude cila cde nha mdy thuy dién va 1am
cho d6 thi phu 1ai ctia nhi¢t dién 1 bing phiing nhat.

§5.5 CHON CAU TRUC TOI UU CUA NGUON PIEN
5.5.1. Khai ni¢m chung vé bai toin chen cau tric t6i wo nguén dién

Muon he thong dien phat trién ding hudng phai qui hoach tong thé su phdt trién he
théng dien trong 10 - 20 ndm trudc khi thiét k& xay dung cic nha mdy dién, tram bi¢n 4p, dudng
day tdi dien. Néu khong lam 6t diéu d6 ¢6 thé dua dén hau qui nghiém trong nhu: Khong the sit
dung hét cong suat toan bo nha mdy dién, thi€u cong sudt, giam do tin cay cung cdp dién, v.v...
C6 thé néi bai todn qui hoach h¢ théng dign la bai todn kinh t€ k¥ thuat hea chon phuong an i
wu dé phat trién h¢ (hong dien nhim dam bio cung cap dién cho ho ticu thu véi chét lugng cao
ma chi phi 1a nho nhat ¢6 thé. Qui hoach nguén 13 mot bai todn quan trong cua qui hoach nang
lugng. Trong bai todn qui hoach nguén thi viéc chon ciu tric 161 wu ngudn dién i3 co ban nhat
nén Ihuc‘)‘ng'.btoi_ bas todn chon cdu tric 161 uu 1a bai todn qui hoach phit trién ngudn dién.

Trong thyc € thudng khéng ¢6 phuong dn t6i vu tuyét d6i, bdi vi ludn luon t6n tai miu
thudn giira tinh kinh & va yéu cau Ki thuat. Vi du vén ddu wr it nhumg lai mudn do tin cay cao,
phi t6n van hanh nho. Vi vay chi tieu 16i wu khong thé mang tinh tuyét d6i ma chi ¢6 thé mang
tinh dung hoa, thoa hiép, phu thudc vio timg giai doan, hoan cinh kinh (€ va phan nao mang tinh
chil quan cha ngudi quyét dinh phuong dn. Diac biét doi voi h¢ thong dién 1a mot he théng cé ciu
triic phiic tap, nhiéu cap, luon luon phat trién va chiu tic dong clia nhiéu yéu t6 nhu xi hoi, moi

trudng v.v,...
Bai todn chon cdu triic t6i wu trong qui hoach va phat trién ngudn thudng sir dung
phuong phap mo hinh hod todn hoc két hop mdy tinh. Qud trinh giai £6m ba budc:
1. Thong ke, gia cong, xir 1y s6 licu ban dau.
2. Thanh lap ham muc tiéu v nhimg ham rang buge.
3. Chon phuong phdp giai va dp dung gidi bai todn,
5.5.2. Céc phuong phip chon ciu tric t6i uu nguén dién
5.5.2.1. Gidi thiéu chung
Nhur da trinh bay & muc B, hién nay ¢6 ba phuong phédp chinh ding trong QHHTD. Mbi

phuong phdp déu c6 dac diém riéng biét vi né duge ing dung trong timg bai todn qui hoach w-
ong (g vdi tinh chat clia phuong phdp. Bai todn qui hoach va phat trién nguén dién 1a mét phan
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clia bai todn téng hop vé su phdt trién t6i wu cla HTD (qui hoach va phat trién HTD), vi trf ciia

qui hoach ngudn dién da duge mo ta trén hinh 2.1,

Ngudi ta coi bai todn qui hoach ngudn dién la bai todn doc lap voi bai todin QHHTD.
Muic di ndm trong médun 1dn 1a qui hoach nang luong (hay QIIHTD) ma noi dung nay c6 nhiéu
modun con (nhu dv bio nhu ciu nang lugng, qui hoach ludi dién, qui hoach ngudn dién, can
bing nang lugng - nhién licu...) nhung sy anh huong gilia cic moédun chd yéu mang ¥ nghia
hiéu chinh (sau cdc budc lap).

Céic phuong phdp todn hoc dung rong QHHTD ciing la phuong phdp ding trong qui
hoach nguén dién, chang han nhu: phuong phdp qui hoach tuyén tinh, phuong phdp qui hoach
phi tuyé&n, phuong phdp qui hoach dong.

5.5.2.2. Cdc mé hinh todn hoc gidi bai todn cau triic toi wu nguon dién
a) Mo hinh gui hoach tuyén tinh (QHTT)

Mo hinh QHTT di duge mo ta trong cac bidu thic (3.5) va (3.6). Xin néu thém mot s6
wu nhuoe diém ciia phuong phiap QHTT trong bai toan qui hoach va phét trién nguén dién.

Uu diém: Ding mo hinh tuy€n tinh d€ giai bai todn chon cdu tric 16 uu trong qui hoach
va phit tri€n nguén dién c6 nhitng uu diém co ban nhu tinh don gian cia mo 1a todn hoc, tinh
chiic chin cia 19 giai, tinh phé bién cla thudt todn. Pua duge bai todn vé moé hinh qui hoach
tuyén tinh thi 15i giai s& dé dang tim duge vi hién nay di c¢é nhimg thuat todn va cac chuong
trinh chudn wén may tinh dién tir cho phép gidi triét dé bii todn 81 wvu bang phuong phip guws
hoach tuyén tinh véi kich ¢& dii 16n rat thudn tgn. Loi gidi nhan dugc thuong cho phép dé dang
kiém tra tinh hap 1y ciling nhu thidu 4t clia mé hinh xuat phat.

Nhuoc diém:Nhuge diém chinh ctia mo hinh QHTT khi giai quyét bai todn qui hoach
phit trién ngudn dién 11 khong cho dé chinh xdc cao. Chiing han dé dua ham muc tiéw vé dang
Z(X,, Xv.. X,) = min (max), khi xét cdc bién cong sudl X, X,,....X, la cong sudt ngudn can phai
chap nhan von ddu wr va chi phi vin banh ty lé v4i cong suat dat, suat chi phi san xuét dién ning

khong phu thuéce vao cong sut ngudn...

C6 thé thay sai s rat ding ké d6i vai von ddu tu cho cdc nha mdy thuy dien. D6 1a vi vdi
dién tich dat w nhien dé xay dung nhd may thuy dién yéu cdu von diu tr ban dau hdu nhu
khong d6i v6i cong sudt ddt cua 16 mdy. Vi vay khi 1o gidi 16i uu (nhan duge theo mo hinh
QHTT) ¢6 tri $6 nhd (cong suat dat ctia nh may thuy dién bé) thi tri s6 d6 khong con [a 161 uu
nita, do suat vén dau wr thye t€ (ty 1¢ voi tgay,) 1n hon tri 56 da st dung trong tinh todn rdt nhicu
(hinh 5.18 va 5.19). Vn ddu tr ciia nha mdy thuy dién thudng chi€ém tir 60-70% vén dau tu
6ng. Trong doé:
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V. s . oy
A, =—" _ suat von ddu e trén Idon vl cong sudt dién, $/kW;
J

AV, s s . . .
a, =—- - suflt von ddu tr trén Ldon vi cong sudt dién dat thém, $/kW:
J
N, - cong suat dat cia nhi mdy thuy dién;

Vy - von déu tv cho san xudt dién ndng clia nha may thuy dién.

A Ak
fl
. a,
Vl?
C, =tgo S
C =12 Ay
. ! . JE— N . - -
N Ny 0 N
Hinh 5.18. Anh huing von diu ti ban déu Hinh 5.19. Sudt von ddu tie tinkh
cuta nha mdy thuy dién. chol don vi cong sudt ddt.

Mot y€u 16 khic ciing dnh hudng ding ké dén do tuyen tinh cla him muc tiéu la suat
chi phi nhién li¢u b cho m¢t don vi dién nang san xuat ra cla cédc nhi may nhiét dién. Thuc 1€ b
phu thudc phiic tap vio tri 56 cong suat vin hanh ma trudng hop chung khong thé coi 12 hing s6.
Pe khac phyc nhitng nhuoce diém tren déng thai vin phat huy wu diém co ban cia mo hinh tuyén
tinh ¢6 thé st dung thuat toin QHTT chifa tham s6 hoac QHTT nguyén hén hop.

b) Mé hinl bai todu qui hoach phi tuyén(QHPT }

Néu nhu mo hinh QHTT khong cho do chinh xdc cao khi mé ta bai todn thi mé hinh
QHPT vé nguyén tac lai cho phép mo phong bai 10dn qui hoach phét trién nguén dicn chinh xdc
hon. Nhung theo mé hinh nay van dé tim mot phuong phép todn hoc dé gidi 1a mot khé khan. Vi
khi m6 ta ding dan hién thuc bai todn qui hoach thi phai vuot lén nhiing gia thiét don gian hod
nhu chi phi s& khong tuyén tinh theo cong suat, him tén that ciing 14 ham phi tuyén... va khi dé

mo hinh todn hoc s& phiic tap va khong ¢6 hiéu lue dé nhan duge 130 giai.

Phuong phdp giai bai toin QHPT ngay nay la phuong phdp gradient, phuong phép
Lagrange. V6i phuong phép gradient thi két qui chi cho phép tim diém 51 wu cuc bo. Con diém
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161 uu tuyeét doi chi im duge khi ham muc tiéu va mién 10i giai cho phép déu cé tinh chat 161
Ngoai ra phuong phdp gradient dua trén thu tuc lap dé di dén 16i gidi 161 uu, do d6 s hoi tu cla

qud trinh tinh todn thudng cham.
) Mo hinh qui houcl dong

Theo mo hinh todn hoc nay thi khai lugng tinh todn khd 16n, dé gidm bot khoi luong
tinh todn thue & thudng phii bt di & bude ban ddu moét s6 phuong dn cho phép. Khi dé han ché&
nhidu tinh 8i wu cha 1oi gidl. Ngoai ra gidi bai todn qui hoach nguén theo mo hinh qui hoach
dong doi hoéi nbimg thuat toidn pliic 1ap, cong cu tinh toan hién dai, dic biét can dua vao mot

khai tugng 10n s¢ ligu dau vao.

D¢ dp dung phuong phdp qui hoach déng giai bai toidn qui hoach phat trién ngudn, ngudi
ta dd dua ra mo hinh trén mdy tinh WASP-1I1 (Wiena Automatic System Planning - ). Piy 1a
mot modun trong bo chuong trinh phin tich ning lugng - dién luc (ENPEP) do co quan Nang
tugng Nguyén tir Quae t& (TAEA) va vién Nghién ciu Quéc gia ARGONNE ciia Mi thie hién.
WASP 11 mé hinh t5i iru hod phat trién diti han ngudn dién (thoi gian tinh todn ¢ thé tdi 30

nam).

Mo hinh thuit todn WASP-II1 bao gém cdc modun con (xem hinh 5.20) vdi cdc chic
nang nhu sau:

a. LOADSYS (Load System Description): dua vao cdc s6 liéu va tinh todn nhu cau phu
taj vi ché do tieu thu dién bao gdm nhu ciu cong sual, dién ndng va duong iich phan phu tal.

b. FIXSYS (Fixed System Description): Pua vao cdc thong tin kinh t&-Ki thuat-moéi
trudng cla cic nhi mdy dién hién ¢6 va cla cic nha mdy di¢n di ¢6 k€ hoach dira vao hé thong.

¢. VARSYS (Variable System Description): Bua vao cdc thong tin Kinh té-K1 thudt-moi
trudng clia cdc nhd miy dién du kién ¢6 th¢ phdt trién trong tuong lai.

d. CONGEN (Configuration Generator): Tinh todn cic kich ban ¢6 thé ¢6 trong nhimg
nam tuong lai, thoa man nhu ciu vé phu tai va cic dicu kién rang bude.

e. MERSIM (Merge and Simulate): Phi bieéu d6 phy tai cua cic kich ban ngudn, tinh

toan chi phi van hinh cia h¢ théng va dién niing Khong dip ting duoge cla kich ban.

f. DYNPRO (Dynamic Programming Optimization): Pua vao cic thong tin v¢ kinh t€

clia hé thong va cic ngudn dién, ding thudt todn qui hoach dong dé xdc dinh phwong 4n 51 wu.

g. REPROBAT (Report Writer of WASP in a Batched Environment): Két qua tinh todn

clia phuong dn 16 wu phat tién ngudn dién.
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54 lieu S6 ligu S0 licu
Modun Modun 2 Modun 3
LOADSYS ~ FIXSYS VARSYS
Modun 4 o o
S6 lieu CONGEN olicu || 56li¢u
| I
v v v Jv
Modun 5 > Modun 6
MERSIM DYNPRO
I i
K v
Modun 7 = 1ig
Sal
»  REPROBAT il

Bio cdo
PA 61 uu

Hinh 5.20. Két cdu mo hink WASP-11].

Chuong trinh WASP-II ¢6 nhuge diém 2 di coi toan b hé thong dién la mot nit duy
nhat, khong tinh dé€n sy trao d6i giira cdc viing 6 xét dén kha nang tii cia cdc dudmg day lién

két. D¢ khic phuc nhuoc diém nay cin bd sung rang buoc lién quan dén anh hudng clua kha

néng tdi clia ciac dudmg day lién lac.
d) Mo hinh str dung thuat 10dn hé tri tué nhan tao

Bai todn 161 uu duge mo ta thong thuong nhr sau:

Xdc dinh tap nghiém X sao cho cdc cuc tiéu ham chi phi tinh todn:

C(X) > min

Péng thoi thoi man cdc rang bude nhu sau:
2d(X) <0 (i=1,2,....n)
h(X) =0 (j=1,2,..m)

156




Véi cac ham C(X), g(X), hy(X) 14 cdc ham phi thuyén. X 1a vecto cla céc bién x,, X,,...
nhdn gid 1 nguyén, thyc, roi rac hay lién tuc,

Thuat todn i tué nhan tao c6 thé bao gém nhimng thuét todn nhu sau: Di truyén, Tién
hod, Mang Noren, Tim ki¢m Tabu, Tap mo...

Dic diém co ban ciia cac thut todn trf twé nhan tao la tinh mém déo, ¢6 thé 4p dung cho
cac bal 10dn 161 uu 6 56 bién 16n, khai luong tinh todn nhiéu. Tuy do chinh xdc chia két qua
khong cao nhung day la mot hudng 6 rat nhicu trién vong trong viée dp dung dé giai bai todn
qui hoach phit trién ngudn cho hé théng dién 16n va thai gian qui hoach lau dai.

5.5.2.3. M6 hinh bai todn qui hoach nguén dién bang phuong phdip QHTT

Nhur di trinh bay & trén, mudn hé thong dién phat wrién ding hudng phai qui hoach téng
thé su phét trién clia he thong dien trong vong 10 -20 nim trude khi thiét k€ xay dung cdc nha
mady dién, tram bién dp, ludi dién. Néu khong lam 15t diéu dé ¢6 thé dua dén mot hau qua
nghiém trong nhu: khong the sir dung hét cong suat toan nha may dién, thi€u cong suit, giam do
tin cdy cung cdp dién...C6 thé néi bii toan qui hoach HITD la bai todn kinh 1& k¥ thuat Iva chon
phuong dn t6i wu dé phit rién HTD nhim dam bao cung cdp dién cho ho tiéu thu véi chat lugng
cao va chi phi 12 nho nhat ¢6 thé. Qui hoach ngudn la bai toin quan trong cua qui hoach nang
lugng. Trong bai todn qui hoach nguén thi viéc chon cdu triic i wu ngudn dién 1a co ban nhat
nén thuong Xem bai todn chon cdu tric t6i wu 12 bai todn qui hoach phdt trién nguén dién.

M¢ hinh bai todn qui hoych nguén dién bing phuong phép tuyén tinh dugc dién gidi nhu
sau:

A. Ham muc tiéu
Xdc dinh cong suat {X} va {U} sao cho:
FX,U)=H,+H, =

bt 1 J T 1 D 1
ZZ_—(ij =Sy v +ZZ ZZ—“_FJW Ui By - min

—y -
1 v, (L)' pgregerwl (64 S M0

Ham muc ti¢éu gom hai thanh phan: vén ddu tr H, va chi phi van hanh H,:
Trong biéu thiic trén:
* Chi $& j: Chi s6 thif ty ¢lia nha mdy (chi s6 thit nhat theo cdch viét).
* Chi s6 v+ Nam dua nha mdy vio van hanh (chi so thi 2).
* v,: Nam ddu tién du kién dua nha mdy vao van hanh.
* Chi 56 1: Chi giai doan con dang xét trong ca giai doan qui hoach{(chi s6 thu 3).
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* Chi 56 d: Chi 58 mién dé thi phu tai (chi s6 the 4).

* 1 Hé $6 chiét khau.

* J: Téng 6 nha may dién du kién dua vao khao sat.

* T: Thoi han khao sat.

* D: 86 bac cua d6 thi phu tdi di ding 1ri.

* Xy Cong sudt ciia nha may j dua viio van hanh nam v.

* Cj: Sudt von dau tu cho nha mdy j dua vic van hinh nam v.

* Sy Sudt gid tri cdn lai cudi théi gian qui hoach cla nha mdy j dua vao van hanh d nam v.

* U Cong sudt van hinh thue ¢ ciia nha mdy j cia t6 mdy dua vao van  hanh & niam
v, giai doan t, trén mién do thi phu tai d.

* Fjou: Sudt chi phi van hanh cha nhi mdy j dua vao van hanh & nam v, giai doan t, trén
mién dé thi phu tai d,

* 8, Théi gian cia mién dé thi phu tai d wong nam.
B.Cdc rang buoc
1. Rang buoc vé cong sudt dit
J 1
D > a, X, 2P (1+m)
J=t v=wy
trong dé:
;.. h¢ s6 khi dung cia nhi may j;
X,.. €ong sudl dat nha may j dua vao van hanh nam v,
P.y: phu tai cye dai 6 thoi diém dua nhi mdy vio hoat dong ;
m: hé 6 du trif cong sudi(thudmg idy m = 0,15).

2. Rang budc vé cong sudt phdt thiee t6{ thod man nhu e plug tddi)

1 1
Z ZUJ'\'IJ 2 Pld
)= vey

d=12,..D; =12,..T

3. Rang budc vé khd ndng phdt cong sudt ting nha pdy

0< Upp< . X

¥



j=led sv=vi i t=10,Trd= 1. D

4. Rang budc nang lieong phit cia nha mdy thy dién
1
> U8, <1,
u=l
vav, =10 T
H , : Giéi han ddm bao ndng lugng nudc nam thir v giai doan t.

5. Rang bude cong suat dar tiing nha mdy

va < Xj\'llmx

X ... cong sudi dit gici han cia nha mdy j nam v.
UL A g

Dy bio vi
Phén tich Phan tich Phan tich
tiém nang phu tai su co

v e |

Cic phuong Xac dinh
Tinhtodn | | dnphdtiurién |g———  duphong

che do HTD cong suat |
) o Chi phi Thiét hai do
Tinh chi phi dau 1 thi€u dién
san xuat riéng biét nang
Thiét }ap mo hinh todn

v

Gidi bai 1edn

v

Két qua QHPT ngudn

{linh 5.21. Bai todn qui hoach phdt trién nguon dién.
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6. Rang bude ddm bdo can bing ndng lirong

trong do:

Ji: $6 cac nha mdy khong phai thuy dién:

L

d=l v=v, | j=I

1,1 s0 cdc nha mdy thuy dién;

B, hé s6 mba cia nha may thuy dién;

5.5.2.4. Két ludn

Nhiing phan tich trén cho thdy viéc tim tot nhimg phuong phip thich hop cho bai todn
QHPT nguoén van con 1a mot not dung cip thiét. Phat wrién mé hinh QHTT la mot hudng di cé
nhiéu tri€n vong va hiap dan. Hinh 5.21 chi 1 cic méi quan hé khi giai bai wodn qui hoach phat

trién ngudn.

5.5.3. Vi du dp dung mé hinh QHTT thuin tuy chon ciu tric t6i wu trong qui hoach va

Bj\- =

D 1,
ZZ Zaj‘,xﬁ.ed +

1
DB U8, |2
i=l

N

> P,0,

d=1

Nang lugng nam nudc it trong giai doan thong ke

Nang lugng nam nuéc trung binh trong giai doan thong ké

phat trién nguon

Hay qui hoach nguon cho mot hé thdng dién 6 cic s liéu nhy sau:

Bang 5.2. So'liéu du bdo nhu cdu(dé thi phu tdi ding tri)

Mién phu tai

Thai gian lam viée cha
mién phu taj

Phu 1ai trong giai doan dau i MW

2010

(gi¢/nam) 2005 2015
Phu (i dinh 500 2400 3300 6000
Phu tai nira dinh 3100 1800 2600 3700
Phu 1ai géc 8760 800 1800 2500

160




Bang 5.3. Thong s6 kinh & - ky thudt cde nha mdy

Coai b Sutchiphi | ot He s Cong sudt
oal nhi mdy ddu e (S/KW) kha dung dat cuc dai
($/MWh) cong suit (MW)
Thuy dién 1 1200 1 0,98 800
Nhiét dién 2 850 15 0.85 1200
Thuy dién 3 1400 1 0,98 2000
Nhiét dién 4 880 20 0.89 1500
TB khi hén hgp 5 650 60 0,90 900
Bién nguyén 11 6 2000 25 0,90 2000

Trudng hop tinh chinh xdc cho biét von dau tu ban dau cla nha mdy thuy dién chiém

65% von dau tu khi Py, = Pyax

Bang 5.4. Givi han ciia ndang luong thuy dién

Nam Thuy dién 1 (MW .nam) Thuy dién 3 (MW .nam)
2005 600 1500
2010 550 1500
2015 600 1500

Hé¢ s6 mua B = 0,75, nam hién tai 1a ndm 1999.

A. Ham muc tiéu

Ham muc tiéu gébm 2 thanh phin 12 vén dau tu H, va chi phi van hanh H, nén ta ¢6:
[{ = }{l-k I{z =

J 1 ] T 1+ D 1 .
= z Zi(cj“ - Sjv)xjv + ZZZ—“——Fled 'Ujvld By = min

i
v, L=v
vy, (1+1) pirerbemirar 15 3 M

Yéu cau bai todn 13 xdc dinh cong sudt X, va Uy, sao cho ham muc tieu H dat gid tri
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Trong biéu thitc rén:

* Chi s6 t: Chi giai doan con dang xét trong ca giai doan qui hoach(chi s& thit 3).

* Chi 56 d: Chi s6 mién do thi phu tai (chi s8 thi 4).

* 1. Hé s6 chiét khau.

* J: Tong s6 nha may dien du kién dua vio khio sat.

* T: Thoi han Khao sat.

* Dr S8 bac cua do thi phu 14i da ding tri.

* X,,» €Cong sudt cia nha mdy j dua vio van hanh nam v,

*C,: Sual von dau tu cho nha mdy j dua vio van hanh nam v.

*S,: Gid tri con lat cudi thai gian qui hoach clia nha may j dua vao van hinh & nam v.

* Ujne: COng sudt van hinh thye 1€ cla nha mdy j cla t6 mdy dua vdo vin  hanh & nam
v, giai doan t, trén mién do thi phu tai d.

* Fjug: Suét chi phf van hiinh ciia nhd mdy j dua vao vin hanh & nam v, giai doan 1, trén
mién d6 thi phu tai d.

* @, Th&i gian cla mién dé thi phu tai d trong nam.
* Chi s6 j: Chi s6 thet wr cha nha mdy nhan gid tri 1-6 (c6 6 nha mdy).

* Chi s6 v: Nam dua nha mdy vao van hanh, nhan gid tri: 1999, 2005, 2010, 2015. DE
don gian ki hiéu ta chi 1dy 2 chir s6 cudi: 99, 05, 10, 15.
* v,;: Nam dau tién du kién dua nhd may vio van hanh.

* Chi s6 t: Chi giai doan con dang xét trong ca giai doan qui houach, nhan gid tri
05,10,15.

* Chi 56 d: Chi s6 mién d6 thi phu tii, nhan gid tri 1, 2, 3 (do d thi ding tri duoc chia
thanh 3 bic).

* X« Cong suat cha nhi mdy j dua vao van hanh nam v.
* C,,: Suat vn dau w cho nha mdy j dua vao van hanh nam v.
* S, Gid tri cdn lai cudi thdi gian qui hoach cla nha mdy j dua vio van hanh ¢ nam v.

* U, Cong sudt van hanh thuc t€ cia nhd mdy j cla 16 mdy dua vdo van  hanh & nam

v, giai doan t trén mién do thi phu i d.
* Fyue Sudt chi phi van hanh clia nha mdy j dwa vio van hanh & nam v.

162



* g, Thol gian clia mién dé thi phu tai d trong nam t.

V&i bai toin cu thé 1 qui houch v phdt trién ngudén cho | hé théng dién hién tai (1998)
gém 2 nha mdy thuy dién 1 va nhiét dién 2 da, dang hoat dong. Bon nha mdy chuan bi dua vao
12 thuy di¢én3, nhiét dién 4, tuabin Khi 5, dién nguyén tir 6. D6 thi phu tai cho nhitng nam 2005,
2010, 20135 di dang tri hod thanh 3 bic.

Vi du: Uyyeor. Cong sudt van hanh thuc 1€ coa nha mdy 3 cta phian dua vao nam 2003,
van hanh trong giai doan 2010, & mién 1 cva do thi phu tai.

a) Xdc dinh von dau ar I

H, = zz =X,

=3 v= 0‘(1 + r)
{Gia thiét S, = 0; do chi phi von ddu tu khéng tinh di véi cdc nha mdy dicésanla 1 va
2 nén j=3+6)
Thay $6 vao ta cd (¢6 tinh dén viéc qui dbi gid tri cla tién & vé hién tai vdi he s6 chiét

khau la r, xem chuong 6):

H, 21400.103(#)( ; ! Xt : X.‘vti]"'

(1+r) 0 (1+r)

1 ]

( )(, X o (—)“ Xnn"'(]T)mXals]Jr

+880.10° {

1
Xsps + 77 KXoyt — ¢ Xsis |+
(1 +rc) “uﬂw“%ﬂw“J

1 1
I R P IR )“’ J

rong dd: X5t cong sudt nha mdy 3 dua vio van hinh nam 2005;

+650.10"[

+2000.10° [ X o5 +

X0t cONg suat nha may 3 dua vio van hanh ndm 2010 ;
Xy s cong suat nha mdy 3 dua vao van hanh nam 20135.
Tuong tu véi ki hiéu ciac nha mdy 4,5,6.

Chi phi van hanh H,:

] t3 3
H, —ZZZZ i FovaUia 04

J=1 v=091=05 d=1
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trong do: j=1+6;
v=1999,2005,2010,1015(viét 1at 1a 99, 05, 10, 15);
t=2005,2010,101 5(vi& tat 1x 05, 10, 15)
d=1+3,

Dua vao bing 2 va d6 thi ta 1ap duoc biéu thic:

I
H,, = ~(500.U g0y, +2600.U 14905, + 5660.U 19905 )+
(I + r)
1
+ = (500.U 49,0, + 2600.U 199,67 + 5660.U 109,45 ) +
(] + r)
]
+ —_(SOO'UI'}‘)ISI +2600.U 495, + 5660-U|99:53)

(l + r)'(’
2005-1999=6: Thoi gian (s¢ nam)qui v hién tai & thai diém nam 2005.
2010-1999=11: Thdi gian (56 nam)qui vé hién tai & thdi diém nam 2010.

2015-1999=16: Thoi gian (56 nam)qui vé hién tai & thdi diém nam 2015.

Nha mdy 2:
i5 |
Hy = (] ){, (SOO-U 299051 + 2600.U 550555 + 5660.U 19905, )‘*‘
+1
15
+ W (s00.U 20101+ 2600.U y94,0; + 5660.U y99,; }+
15
e (SOO-U 20151 + 2600.U 59,5, + 5660.U 299|53)
{1+7)
Nha mdy 3:
1
Hy = (l N )(, (SOO-U.wsos; +2600.U 555, + 56601}305{)53)"
r

1 -
t ‘(‘1“—)” (500.U 505,, + 2600.U 355,01 + 5660.U 395,05 ) +
+r

+ 7 (500.U 1505, + 2600.U 15,5, + S660.U 355 ) +

(t+r)
1

(1+r)"

+

(SOO‘USIUIUI + 2600'U3IUI02 +5660'U310I03)+
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1
(l + r)'{'

+

(SOO'USIUISI +2600.U g5, + 5660-U310|53)

1 .
+ _“‘“(SOO‘Umm +2600.U 5,55, + 5660-U3|5|53)

(l + r)m
Nhi miy 4:
20
H., =—2"
34 (l + r)h
N 20
(1+1)"

20+
b2 (500.U 4gg05) + 2600.U yog15 + 5660.U 405,55 )+

(l + r)”’

20
+ _—”(JOO.U“O“,] +2600.U 4,05 + 5660.U 10,03 ) +
(] + r)
20

(l+r)'('

20
i (500.U 05 + 2600.U 15152 + 5660.U 45,5 )

(I N l_)m

(SOO-U aosos1 + 2600.U yg5055 + 5660.U 455053 ) +

{500.U 4g5101 +2600.U 455107 +5660.U 405,03 )+

(500.U 415 +2600.U 40,5, +5660.U 41,55 )+

Nha may 5:
n 60 )
* (] + r)6

(500.U 59505, + 2600.U 5051 + 5660.U 505053 )

60
+ ———(500.U 55,01 +2600.U 555,05 + 5660.U 5050 )+

(l+r)“

60 -
+ 20 (500.U 45404 +2600.U 55,5, + 5660.U gg5155 )+

(1+1)°
L 60+
(l + r)”
___60 +
(l + r)m

60
- +|(, (SOO-U sosis1 +2600.U 55,5, + 5660-U505|53)+

(]+r)

(SOO-U sos151 T 2600.U 55,55 + 3660.U 55,53 )"'

* (S00.U 05,5, +2600.U g5, + S660.U 505153 )+
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Nha mdy 6:

25
Hy = " (SUU‘L']{»[iitJSI +2000.U 5060 +3660.U o545 ) +
(l + 1‘)

5

T (S 00U usior + 2600.U 45005 +5660.U 53 ) +

fpe
+
~

T—

(SUU-U sty + 2600.U a0, +5660.U ons1na)+

16
1+

| T(SUU-U wosion + 2000.U o560 + 5660-Uuu5|m)+
+r

+

R (5()0“;,uslu| +2000.U 45400 +3660.U oosm.\)+

25

(i)

&
e Illz llIJ:][_’I+II.!.‘_+I.12‘+I‘]34+HZ"+H?_IC|

(SUU‘U{;HHUI +2600.U ousir ¥ 5660-Un[r5][n)

Toém Tai ham muc tiéu s€ ¢6 dang:
fixX,Uy= H=H,+1l, — mn
B. Cac rang bugc

1. Rang bude vé cong suat dai

z zl:;lj\. X, 2 Py(l+m)

i
[
trong do:
a;,. ¢ 86 kha dung cha nhivmidy J;
X2 cong sult dat nhd miy j duwa vao van hanh nam v;
Q. phu i cye dai ¢ thoi didm dua nhd mdy vio hoat dong ;
m: hé s6 du it (m = 0,15),
Nam 2005
0,98X 6+ 0,89X s + 0.9Xs + 0.9X,,5 21.15.2400-(0,98.80040,85.1200) = 956
Nam 2010

0,98( X5 + Xy 3+ 08K X s + Xii) + 0.9(Xss+ X100+ 0,9 K + Xapo) =
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1,15.3300 —(0,98.800+ 0,85.1200 )=1991
Nam 2015
O0,98( Xy + Xy + X 4 0890 s + Xyt Xips) + 090K 5+ X0+ X5 50+
+ 0.9(Xqis + Xejo+ Xej5) 2 1,15.6000 —(0,98.800- 0,85.1200 )=5096

2. Rang buéce vé thod mdn nhit cdu phat it

i

Z Z Uy 2P

g
P : Thanh phan phu tai dua vao nim t mién phu tai d.
Nam 2005
Usgwost + Uzgoost + Usisust + Ugusost + Uspsoss + Ugosos) = Pis;=2400
U\ gons2 + Ungansa + Usisosz + Ususosz + Usasosa + Ugpsusy 2 Py =1800
U s+ Upgaasa + Usisass + Usnsoss + Usisoss + Uggsusa = Pysz=800
Nam 2010
Uit ¥ Uzgginr + Usasin + Usiginn ¥ Uaision + Usioior + Uspsion +
+ Usigion + Uansion temm= P =3300
Usaioz + Ungornz + Usgsiz + Usionz + Usision + Usjonve + Uspsiny +
+ Usine + Ugosu tUaum= Py = 2600
L}J‘J‘”[J.‘ + UE‘J‘JI[R + U}USI[R + U}Jl]l[n + U-’l[?ﬁl“_\ + U-1Jl]|[l3 + Uﬁl]ﬁl(l_\ +
+ Usiun + Uggon FUgions>  Prin=1800
Nam 2015
U[L)Ulsl + UEWHI + U‘{Fs]‘_\l + U‘\HHSI + U_‘]Slﬁl + U‘l“ﬁlﬁl + U:Hl]l_ﬁl +
+ Usisra + Usosisi + Usions + Usysisg + Ugosia ¥WeinsitUeisia> Py =6000
Uiggisa + Upgpisz + Uspsisa + Usjorsa + Uzpsise + Ugosisz + Usinsz + Ugsisg + Usosia +
+ Ugms: + Usigso+ Ussise HUsna+Ug 552 Prs;=3700
Ujgnisst Upgnisa t Ugsisit Uggaiset Usispsat Uaosisa+ Usgpass+ Ugsisi + Usgsisa +
+ Usigrsa+ Usisisa + Usosiss FUaositUsisiss2 Pis;=2300
3.Rang budc cong swdt ddt ting nha may
Komax = Xjv
Xpmay: CONE sudl dat gidgi han cla timg nha may.
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Nha may thuy dién 1 :
Nha mdy nhiét dién 2:
Nha mdy thuy dién 3:

Nhad mdy nhiét dién 4

Xios + X0+ Xiys
Xous + X0+ X5
Kas + Xapo + Xiis
Kios + Xapo + Xays £ Ximx= 1500

2y

leax= 800
xlmaxz 1200
x.‘max: 2000

[

1A

Nha may dién TB khi ién hop: Xes + Xaio + Xaps € Xome= 900

Nha mdy dién nguyén ur:

Xews + X + Xgis € Xigae= 2000

4. Rang budc vé gidi han cong sudt timg nha mdéy

v

j=1.6

v =1999; 2005 ;2010; 2015

t=2005; 2010; 2015
d=1,23

a. Giai doan 1999

* Nha mdy thuy dién 1: X,=800 MW

Nam 2005

0 < U yys, £0,98.X,,, = 0,98.800=784
0 < Uyoosz < 0,98.X 0 = 0,98.800=784
0 = U|99(|5_; < 0.98.X1gg = 0.98.8002784

Nam 2010

0 < Upogor < 0,98.X40 = 0,98.800=784
0 < Uygyror < 0,98.X 0 = 0,98.800=784
0 < Upgorn <0,98.X 4 = 0,98.800=784

Nam 2015

0 < Upygr51 < 0.98. X, = 0,98.800=784
0 < U porsy < 0,98. X, = 0,98.800=784
0 < U yor53 < 0,98.X 0 = 0,98.800=784

* Nha may nliét dién 2: X, =1200 MW

Nam 2005

0 < Uppost < 0,85.X,00 = 0.85.1200=1020
0 < Upgss < 0,85. X5, = 0,85.1200=1020
0 < Usouass < 0,85. X0 = 0,85.1200=1020

Nam 2010

0 < Uy £0,85.X,4 = 0,85.1200=1020
0 < UZ')‘)I(]Z = O,SS.quj = 0,85. 1200=1020
0 < Upgyi0: £0,85.X,,, = 0,85.1200=1020

Nam 2015

0 < Upgorsy < 0,85.X 00 = 0,85.1200=1020
0 < Upyrs2 < 0,85. X5, = 0,85.1200=1020
0 < Usgorss < 0,85.Xy06 = 0,85.1200=1020
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b. Giai doan 2005

* Nha mdy thuy didn 3:
Nam 2005

0 < Usgenss <0,98. X5
0 < Uspsa <0,98.X 55
0 <€ Uyys0s: € 0,98. X5
Nam 2010

0 < Usain £ 0,98.X55
0 < Uy < 0,98. X5
0 < Usisioz < 0,98 Xy
Nam 2015

0 £ Uyyspsy £0,98.X 5

0 < Uspgi52 £0,98. X s
0 < Usysisn 0,98 X s

* Nha may nhiét dién 4:
Nam 2008

0 < Uusos < 0,89 X s
0 < U pssr £ 0,89. X
0 < U yoss < 0,89. X,
Nam 2010

0 < Upisin < 0,89 X5
0 < Ussion < 0,89. X0
0 < Ussios < 0,80.X s
Nam 2015

0 € Ussest < 0,89.X 0
0 < Usersz < 0,89. X406
0 < Ussyss < 0,89.X 05

* Nha mdy tuabin khi hén hop 5
Nam 2005

0 < Uspsgey < 0.9-Xs0s

0 < Ugusoss € 0.9 X s

0 < Usyross < 0.9 X

Nam 2010

0 < Uspsyo £ 0,9.X g
02 Ugyann £0,9. X0
0-<Ugaron € 0,9. X
Nam 2015

0 < Usosiss < 0.9 Xz
0 < Usysye < 0:9. X
0 < Usgyersn < 0.9. X5

* Nhd iy dién nguyén ti 6:
Nam 2005

0 < Ugsnst £0,9. X006
0 < Uggsas 0,9 . X
0 < Ugysoss £ 0,9 Xgus
Nam 2010

0 < Uggsim = 0.9 X5
0 < Uggsinn £0,9. Xos
0 < Uaision £0.9. X5
Niam. 2015

0 < Ugsisr < 0,9 X
0 < Ugsise < 0.9-Xes
0 = Uﬁ(l.ﬁli‘ < 0,9.X6“5
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c. Giai doan 2010

* Nha may thuy dién 3:
Nam 2010

O < U omn £0,98.X50
0 < Usjoi02 < 0,98.Xs,
0 < U 0003 = 0,98.X50
Nam 2015

0 < Uy s £0.98.X50
0 < Uss: €0,98.X50

* Nha may tua bin khi hén hop 5:
Nam 2010

0 < Ui £0.9. X500

0 < Usppn < 0.9 X0

0 < Usgyous < 0.9 X1

Nam 2015

0< Uspops <0,9Xs,0

0 < Usyop € 0,9 Xe10

0 €Uy 05 £ 0,98.X,, 0 < Usgpss £0,9.X5,4
* Nha may nhiét dién 4: *Nha mdy dién nguyén b 6:
Nam 2010 Nam 2010

0 < Upon < 0,89.X,)0 0 < Ugyon £0.9 X410
0 < U 0102 € 0,89. X, 0 < Usoin £0.9. X410
0 < U, 000: £0,89.X,) 0 < Us0i0: € 0,9 X0
Nam 2015 Nam 2015

0<U, 05 £0,89.X, 0 < Ugnsi £0,9-Xe10
0<U, 5 £0.89.X, 0 0 < Ugns; 0.9 X500
0 < U 053 £0,89.X,, 0 < Ugins: £0,9- X0

d. Giai doan 2015

* Nha may thuy dién 3:

Niam 2015

0 < Uspsys < 0,98.X,,5
0 < Usorss < 0,98. X,
0 < Uy < 0,98.X55

* Nha mdy nhiét dién 4:

Nam 2015

0 < Ugisrs) < 0.89. X5
0 < Uysisy < 0,89. X5
0 < Uyisiss < 0,89. X5

* Nha mady tuabin khi hén hop 5:
Nam 2015

0 € U5 £0.9.X5,5

0 € U515, £0.9.X545

0 < Usi615: £0,9. X545

* Nha mdy dién nguyén i 6:
Nam 2015

0 <Ug 5, £0,9.X56

0 < Ugs15: £0.9.X516

0 < Ugs15: €0.9. X5
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5. Rang budc nang licong phdt ciia nha mdy thuy dién
* 6 hai nhda mdy thuy dién 1 va 3:

> U0, <H,

4=l _
d=13

H ,: Rang budc thuy dién nam thi: t 1y & bang 3.

a. Nha mdy thuy dién 1:
500.U 1 + 2600.Usgass + S660. Uygensy < 600.8760 = 5256000
500.U 0050 + 2600.U gp102 + 5660. Ujyyrny < 550.8760 = 4818000
500.U 5, + 2600.U o167 + 5660, Uygyyss < 600.8760 = 5256000

b. Nha may thuy dién 3:
500.U 05, + 2600.U 052 + 5660. Usgesz < 1500.8760 = 13140000
500.Usgppey + 2600.Usgpos + 5660. Usgerr < 1500.8760 = 13140000
500.U 0015, + 2600.U o152 + 5660, Usgyisz < 1500.8760 = 13140000

6. Rang budc ddm bdo nhu cau dién ndng

| Iy 1y D
ZZ( AJV'XjV'eJ +ZBjV.Ujvld'8d ZZQ[J'QJ
1 d=1

d=l v=v} }= =l

trong do:
J,= 2;4; 5; 6 (chi $6 cdc nha mdy khong phai thuy di¢n),
J,= 1; 3 (chi s6 cdc nha mdy thuy dién);
B,: hé s6 mira clia nha mdy thuy dién ;
0,: thoi gian ing v6i mién phu ti:d (g19);
Thoi gian sir dung cong sudt max: T, = 6000 gid.
Nam 2005
6000.(0.89.X s + 0,9 X505 + 0.9.Xeus) + 0,75.500(U ougst + UBusoss) +
+0.75.2600.(U Lussy + Unasus) + 0.75.5660(U s + Usosons) 2
> 500.2400+2600.1800+5560.800-6000.0,85.1200=428800 MWhI
Nam 2010

6000.[0,89.(X0s + Xaio } + 0,9.(Ksps + Xsio )y + 0,9.(Xgos + Xepo )] +
+ 0,75.500(U y9103 + Usosion tUsp0000) + 0,75.2600(U 45,02 + Usgsiaz *Usinoa) +
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+0,75.5660(U 105 + Uz +FU o) 2
2 500.3300+2600.2600+5560.1800-6000.0,85.1200=12478000 MWh
Nam 2015
6000.[0.89.(X 05 + Xy +X415) + 0,9 X0 + Ko+ X5 ) + 0.9.(Xeos + Xy + Xo)] +
+0.75.500(U 15, + Usparsy #U a0+ U 5050 +
+0,75.2600 (U)ggi55 + Usparse P apointUsisgsy) +
+ 0,75.5660(U L 55 + Ungsyss + Uit Usges) 2
z 500.6000+2600.3700+5560.2 500-6000.0,85.1200=20650000 MWh
C. Két qud bai todn QHPT nguon dién

Ding mé hinh QHTT thudn tuy, dua cic s& liéu trén vao ta ¢6 ket qua nhu bang 5.5,

BRang 5.5,

Cong suit Cong suat dua | Cong sudt dua P, P
Nha mdy dua vio nam | vao nim 2010 | vio nam 2015 " s
2005 (MW) (MW) (MW) (MW) (MW)
ThU)} dlén 3 X.!.“.“i= 0 X_‘;_]‘]= 0 X_H_.—,= 20{)0 2000 2000
Nhiét dién 4 Xyos= 164 | X, ;= 1163 Xos= 173 1500 1500
Tuabinkhi 5~ Xows= 900 | X, = O Xo= 0 900 900
bién nguyéntir6 | X.,.= 0 Xe= O X = 1100 1100 2000

Gia tri hAm muc tiéu:

Zin= 30468 1* X5 + 496737%X s + 308435 X, + 191514* X, + 366908*X s + 435258* X5

= 304681*%2000 + 496737*164 + 308435*1163 + 191514*173 + 366908*900 + 435258*1101 =

= 2000830591 ($)

D. Nhan xét két qud

Nha mdy dién tuabin khi: Cé chi phi vén ddu tr thap,thai gian xdy dung nhanh dat hiéu

qua kinh 1€ cao, 16i giai cho thidy nén xay dung véi cong suit max 900MW dua viio ngay nam

2005.
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Nhd midy nhiét dién +: C6 chi phi vén dau tu vira phai va chi phi van hanh vira phai, 101

giai cho thay nén xay dumg voi cong sudt t5i da va dua vao ¢ cdc nam:

Na 2005 164 MW
dm

2010: 1163 MW

Nha mdy thuy dién 3: Mac di ¢6 chi phi van hanh rit nhé nhung chi phi vén dau wr qud

16n nén dua vao & giai doun cudi nam 2015 v6i cong sudt max:2000 MW.

Nha mdy dién nguyén tir- C6 chi phi vén ddu tr qud ldn va chi phi van hanh khong nho,
van dé an toan dang con gay nhiéu tranh cai teén the gidl v anh huong xdu dén moi trudng nén
né chi dua vio vdi cong sudt han ch€ va dua vio & giai doan cu6i nam 2015 v6i cong sudt han
ché: 1100 MW,

5.5.4. Giai bai toan qui hoach nguon dién bing phurong phap qui hoach nguyén hon hop
1. Biit vin dé

Viéc dp dung true tidp phuong phap qui hoach tuyén tinh d€ giai bai todn qui hoach
ngudn con bj nhiéu han che, Ching han dai véi HTD ¢6 nhiéu nha mdy thuy dién mdi dua vao
50 sdnh, néu sir dung mo hinh tuyén tinh thong thuding ¢6 thé mic sai s6 16n, bi vi khi d6 ta da
phai chdp nhan trong him muyc tieu ¢6 von déu tu ti 1¢ véi cong suat. Dieu do 1a khong thé chdp
nhan duge, dac bict d6i véi hé théng dién ma nha may thuy dién chiém uu the. Néu diing mo
hinh qui hoach tuyén tinh thudn tuy thi khi cong suat dat nhan duge & 151 gidi 1a nho (so véi cong
SUAT 16ng ¢6 thé khai thic duge) s& dan dén sai 56 16n (hinh 5-7). V&I mo hinh qui hoach

tuyén tinh thi dubng dac tuyén s& 1a dubmg thing di qua gac toa do (dudng nét dir).

Nhu vay dé nhan duge cong sudt nho thi chi phi vonr diu tif (V) van phai kha lon (do
phan vén ddu tr 6 dinh ban didu V, cho cac cong trinh nhu dap, hé chda, tram phan phoi, dudng
day, nha hanh chinhv.v..)so vi tri s6 tinh todn (V,). Dudng dic tuyén gan vdéi thue (&€ hon 1a
duding thing cat tryc tung & diém V,, . Néu goi dudng dic tuyén do 1a dudng V,(P) thi mac du
V,(P) ¢6 dang dudng thing nhung né khong phai 1a quan h¢ tuyén tinh vi n6 bi gidn doan tai
diém (0,V,). That vay khi P=0 thi V,(P) phai bang 0. Trong liic d6 V,(0)=V, tiic 1a phai biéu
dién quan h¢ V (P) dudi dang phi tuyén nhu sau:

V, =

V,+K.P khiP>0
0 khiP<0
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Mat khdc, d6i v6i nha may nhiét dién, quan hé giita 'luc_mg ti€u hao nhién liéu B véi cong
sudt P ciing mang tinh phi tuyén rd rét. That vay, cong suat phat cang ton thi suit tiéu hao nhién
liéu lai cang bé. Néu ¢6 ké ca 16n hao md mdy thi quan hé B(P) s& ¢ dang dudmg cong nhu trén
hinh 5.22.

*B

P, P,
Hinh 5.22.

Ta 6 thé sir dung mé hinh qui hoach nguyén hén hop d€ wyén tinh hod céc quan hé phi
tuyén trén.

2. Noi dung phuong phdp qui hoach nguyén hén hop
Néu bai todn qui hoach ¢6 ham muc tiéu dudi dang sau:
f(X)= ZKIO} +C, X - min
jal

thi bai toan dé s€ khong giai dugc bft_ng cdc thuat todn qui hoach tuyén tinh thudn tuy Vi trong
ham muc tiéu xudt hién cic hing s6 K’ ma mo hinh tuyén tinh khéng mo ta duoc. D¢ giai bai
todn trén ta c6 thé dp dung mo hinh qui hoach tuyén tinh nguyen hén hop. Trudc hét ta dua vao
m¢ hinh bai todn n bi€n nhi phin y;, j=1+n dé biéu dién quyé&t dinh c6 hoac khong tiéh hanh hoat
dong j twong (mg. Khi d6 ham muyc tiéu s&é ¢ dang:

f(X)=> (K;y, + C;x,) > min (5-13)

=
trong d6: y; =1 néu nhu x;>0;

y; =0 néunhe x;=0.
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Vi cach biéu dién nhu vay, y, c6 thé xem nhu mot quyét dinh lua chon (c6 hodc khong)
vi bii toan tr& thanh bii toan qui hoach tuyén tinh nguyén hén hop ( bao gom ca cdc bién
nguyén va cac bién thue).

Dé 4p dung cdc thuat todn cta qui hoach nguyén hon hop cdn thyc hien mot vai bién
dbi.
Gia thiét x; hitu han, ta c6 thé dua thém vio bii toan mot loat cdc rang budc dang:
X; <My,

Trong dé M 1a mot s6 di 1on (16n hon moi gia tri cho trude bat ki ). Cic rang budc nay
tuong duong vi cic diéu kién & trén. That vay, cdc rang budc dam bao y, = 1 khi x>0. Chi con
phai xét khi x=0 thi y; ¢ thé bang 0 hoic bing 1. Tuy nhién véi hiim myc néu tim cuc lleu thi
diéu kién y,=0 khi x=0 la duong nhién, d6 la vi khi x=0 ham muc tiéu khi y;=0 s& c6 gla tri nho
hon khiy=1.

Tir d6 bai todn qui hoach khi ¢é xét dén von ddu tr ban ddu I6n duge dua vé bai todn
qui hoach tuyén tinh nguyén hon hop chuan c6 dang nhu sau:
Xéac dinh tap X sao cho;

f(X)—Z(KJ}, +C X )—> min

=1
Thoa man cic rang budc:
x;— M.y, <0
0<y <1
y; la nguyén, j=1+n
Vi cic rang bude tuyén tinh khac.
Hién nay ¢6 thé sir dung nhiéu chuong trinh miu d€ giai bai toan trén.

3. Gidi bai todn qui hoach phdt trién ngudn o vi du trén bang mé hinh qui hoach
nguyén hon hop
Dé tien so sdnh, ta vn xé1 bai todn di xét trong muc st dung mo hinh qui hoach (wyén
tinh thuin tuy & trén. Chi khac 1 ta gid s von dau tu ban ddu clia nha mdy thuy dién chi¢m 65%
tdng von ddu tr cha nha mdy (tic la dic tuyén V(P) di qua diém V,(0;0,65V,,,.). Do dé ham phi
tuyén V(P) clia nha mdy thuy di¢n s& duge mo ta nhu sau:
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0 65 le‘ (Vmux - O,GSV
V= P

[HERY

0 khi P=0

e ) khi P=0

Viéc 1ap ham muc tiéu va cic rang buoc ciia bai todn nay tuong w nhu khi ding mé
hinh qui hoach tuyén tinh ngoai trir nhitng thay doi trong ham muc tiéu va trong cdc rang buoc

d6i vdi nha mdy thuy dién 3. Cu thé bai todn ¢6 thé bidy dién nhu saw:

a. Ham muc tiéw: H=H, +H, — min

& 15

+ Véu dan ne: Z Z

V- It
=3 v= (]\(I‘i‘l') '

C. X,
Thay 56 vio ta cé:

I V... ~0.65V

M 2 Im x _
(I R r)(' P aps +
+ l Vm'rl-‘ - 0‘65Vm;lx X + ] me - 0,65V
(1+1)" P ) P

] 1 ]
mst + (ITI_)}TXM:) *‘WXM?J*‘

] ] 1
T Xsos + 7 X1 o Xas |+
(l+r) (I+r) (l+r)

+ 2000.10-‘{ ]

]
(l )6 X g0s (_‘Txam'*ﬁ‘wxmsJ

H, =065V, [y]+

e XS]S( )+

+880.10"(

+650.|0-‘[

trong do:

6 15

3
I-I"’ _Z ZZZ l v, _|\|d U ol 8d
d=

J=1 v=991=05
Vi = G.P,., =1400.2000 = 2800000 $:
y 1a bién nguyén nhan gis trj [0.1].
+ Chi pli vén hanh:

Chi phi van hanh khéng c6 gi thay déi so véi trudng hop dp dung mo hinh qui hoach
tuyén tinh.
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b. Cac rang budc:

Cic rang budc dugce thanh lap lai nhu bai todn dp dung mé hinh qui hoach tuyén tinh.

B& sung thém cdc rang budce sau:

Rang budc [0,1] cla bién nguyén: y < |

Rang budc tuyén tinh hod: Xys+ Xy + Xz s —M.y <0, trong dé M > P,,,,.=2000

c. Két qua bai toin qui hoach va phit trién nguén dang mé hinh gui hoach nguyén

hon hop
Ta ¢6 két qua clia bai todn trén nhu bang 5-6.
Bdng 5-6.
o C‘c‘)ng Hsua't dua C\Ong _sua't dua Cén,:g suf}'t TPy | Puoima
Nha may vao nam 2005 vao nam 2010 | dua vao nam. '
(MW) (MW) 2015 (MW) | (MW) | (MW)
Thuy dién 3 Xyws =975 Xy = 1025 Xys=0 2000 | 2000
Nhiét dién 4 Xus =0 Xao=0 X5 =1500 1500 1500
Tuabin khi X5 = 0 X = 35 X5 =865 900 | 900
Pién nguyén ur Xes =0 Xen=0 X5 = 1100 1100 2000

Gid tri ham muyc teéu:

Zoio = 1820000 + 276592.X s + 171742, X4, +191513 X, 5 +

+ 227821 X, +141458 X, 5 + 435258 X4, =

= 1820000 + 276592.975 +171742.1025 + 191513.1500 + 227821.35 +

+ 141458.865 + 435258.1100 = 3200253464 §

Nhan xét két qua:

K&t qua nay c6 nhitmg diém khéc so vdi két qua khi 4p dung mo hinh qui hoach tuyén

tinh théng thudng nhu sau:

- Nha mdy thuy dién 3 dua cong sudt vio nam 2005 12 975 MW va vao nam 2010 la

1025 MW

- Nha may tuabin khi dua cong suét vao nam 2010 la 35 MW va vao ndm 2013 la 865

MW

12- 0000
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Trong lon giai nhan dugc khi dp dung mo hinh qui hoach tyén tinh nguyén hén hop ta

¢d nhitng nhan xét sau:

178

Som dua cong suat cla thuy dién vao. Diéu d6 1a hop Ii vi khi xdc dinh von ddu wr
ban dau ciia thuy dién chiém 16i 65% toan bd von dau tv xay dumg thuy dien thi phai

som dua thuy dién vao hoat dong d¢ “tan dung” chi phi van hanh ré clia thuy dién.

Cac nha may nhiét dién va tuabin khi $& duge dua vao van hanh chim hon vi chi phi
van hanh dac hon.

Nha mity dién nguyén t vin chi duge dua vio nhu mot giai phap tinh thé do thidu

cong sudt.

Vén diu ur trong trudng hop dp dung mo hinh qui hoach tuyén tinh nguyen hén hop
la 3200253464 $ 16n hon so vdi viec dp dung mo hinh qui hoach tuyén tinh thuin
tuy(2000830591 $). Sai s6 dd 1a do trong mo hinh qui hoach tuyén tinh thuin rhit ta
da coi quan hé gilta von dau tr va cong sudt 1a dd di qua gdc toa do. Trén thuc &

diéu nay khong thé xay ra.



Chuong 6

QUI HOACH LUOGI BIEN

§6.1. KHAI NIEM CHUNG

Dé c6 thé truyén tii dién nang tir nhd mdy dién dén cdc ho tieu thy va phan phéi dién
niing cho chiing can thiét phdi ¢6 [udi truyén tai va lu6i phan phéi. Ngudi 1a goi fwdr truyén 1di la
lugi dién 6 cap dien ap danh dinh tir 220kV trd len con heoi phdn phoi 1a 1uéi dién tie 110 kV
1rgs xudng.

Cac nha mdy dién thudng dat & xa céc trung tam phy tii. D6 1awvi nhiéu li do: Doi véi
nha mdy nhiét dién thi d6 1a do nha mdy phii dat gin ngudn nhién liéu vi van tai dién nang ré va
thuan tién hon nhiéu so v6i van tai nhién li¢u; nha mdy con phai dit gan ngudn nude lam mat va
xa cac khu dan cu dé (rdnh cdc téc hai cha viée gay 6 nhiém moi trudng v.v... Vi dy g nudc fa,
Nh mdy Nhiét dicn Pha lai va Nha may Nhiét dién Uong Bf ndm gin vung than Dong Bic
nhung lai rdt xa cdc trung tam phu tai. Con d6i véi nha mdy thuy dién thi d6 1a do nha may bét
buoc phai dat & nhitng noi ma diéu kién dia 1i cho phép nhu c6 ngudn nude doi dao, co do doe
i6n, c6 thé ngan dap d€ tao ra ho chita & phia thugng luu v.v..ma nhitng noi do thudng O rat xa
cdc khu cong nghi¢p va dan cur. Vi du cdc Nha mdy Thuy dién Ioa Binh, Thic Ba, Yaly, Tr1 An,
Pa Nhim...va dic biét 1a Nha mdy Thuy dién Son La 1on nhit nudc ta sip duge xay dung déu
nAm rat xa cdc trung tam phu tai. Nha mdy dién tuabin Khi phai dat & nhitng noi thuan tién cho
viéc cdp khi con nha mdy dién nguyén 1ir thi phai dat xa cdc khu dan cu ciling nhu cic khu cong
nghiép vi Ii do an toan. Mudn xdc dinh vi tri 161 wu ciia cdc nha mdy dién cdn phai giai bai todn
kinh t€ ki thuat rat phic tap.

Qui hoach luéi dién 12 mét phan quan trong chia qui hoach hé thong nang lugng. Nhiém
vu chia n6 14 xdc dinh mot cau hinh 61 uu theo surtang trudng cia phy tai v mot so do qui hoach
ngudn déi véi thdi gian qui hoach ing vdi yéu céu phan phdi dién ning mot cich an toan va kinh

t&,
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Qui hoach luéi dién ¢é quan hé chat ché véi qui hoach ngudn dién. N6 dua trén co s&
mot s0 d6 qui hoach ngudn nhung lai ¢6 anh hudng trds lai 16i mot vai su mé rong cia qui hoach
nguén dién. Nhu da biét, qui hoach ngudn dién khong duy tri hoac chi duy tri mot chiit anh
hudng cia phan b6 dja li va gid thanh chuyén tai. Qui hoach Iudi dién c6 thé sir dung dé chinh
lai so d6 qui hoach ngudn dién ban ddu. Vi vay qui hoach nguén dién va qui hoach ludi dién sé
duge Xay dyng trén co sd phan tich va phéi hop dé (61 vu hod toan b6 qui hoach hé théng ning
luong.

Sau khi ¢6 s0 do dia 1 vi tr{ cdc nhd mdy dién va cdc trung tam phu tai, ta phai tién hanh
vi¢c qui hoach phat trién luéi dién v6i nhiéu cap dien dp khdc nhau dé truyén tai va phan phoi
dién nang tir cdc nha mdy dién dén cdc ho tiéu thu dién nang. Khodng céch truyén tai cang xa,
cOng sudt truyén tai cang 1on thi cdp dién 4p cing phai cao dé€ tranh t6n thét trén dudmg day.
Ngudi ta chia cac ludi dién theo cdp dién 4p nhu sau:

U< 1kV : Luéi dién ha dp (Low Voltage).
1kV<U < 66kV : Ludi dién trung dp (Medium Voltage).
66k V<U<220kV : Ludi dién cao dp (Hight Voliage).
330kV<U<T750kY : Lu6i dién siéu cao dp(EHV).
1000kV<U : Ludi dién cuc cao Ap(UHV).

Tuy nhién cap dién dp cing cao thi chi phi cho cdc mdy bién dp ting va ha ap cling nhar
chi phi cho dudny diy tai dién ciing cang cao. Do d6 viée lua chon cap dién ap hop li cho luai
dién ciing 12 mot bai t0dn (5i uu can phai gidi. Sau day ta s& xét mot cach giai don gidn cda bai

todn do.

Nguyen i co ban ctia qui hoach lugi dién 1a cye tiéu cau triic ludi va chi phi van hanh
nhim thod min yéu cdu chia sy phan phdi dién nang an 10an va tin cdy t8i cac trung tam phu tai.

Cic yéu cau vé do'tin cdy & day bao gom:

1} Cdc yeu cdu van hanh binh thudng. Khi céc thiét bj cla he théng nang lugng duoc
"van hanh trong nhimng di€u kién 16t, dim bao cdc tiéu chudn van hanh khéc nhau. Vi du nhu
cong sudt chuyeén tai cla dudng day, cong sudt pht, cap dién 4p, du trit néng va trong pham vi
gid ca di cho.

2) Yeu cadu van hanh trong diéu kién ngau nhién. Khi mot thiét bi hu hong hay khi tai
xudt hién cdc dao dong, do tin cay cung cap dién phai duoc thod man. Chi phi luéi dién bao gém
sy diu tr mua sam thiét bi may bién thé, thiét bi truyén tai va chi phi cho viéc van hanh chiing.
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Ciing nhu trong qui hoach ngudn, sy so sdnh gid thanh dugc ti€n hanh khi ¢ k€ dén gia tri thoi

gian cla vér{xem chuong 8).

So v6i qui hoach nguén, qui hoach lugi dién 1a phic tap hon. Thit nhét, qui hoach luéi
dién phai luu ¥ dén so dé mang thuc t€, va su ding din cia phuong dn phai duge coi la doc lap
véi cac phuong dn di biét? Hon nita kich thude cha cdc phuong dn di chi ra cua qui hoach ludi
dién Ia 16n hon trong qui hoach nguén. Thit hai, cdc rang bude ciia qui hoach luéi dién phai thoa
man 1a rdl phitc tap, bao gdm cac phuong trinh phi tuyén(vi du nhu rang buéc vé cdp dién ap
v.v...} va tham chi Ia cdc phuong trinh vi phan(vi du nhu van dé én dinh). Nhu viy khé ma c6

duoc mot mo hinh todn cua qui hoach ludi dién tron ven va viéc giai né tham chi con khé hon.

Pé tranh duge nhimg khé khan trén, qui hoach ludi dién thudng duge chia lam hai budc:
lap so d6 va tinh gid tri cOa nd. Nhiém vu clia viéc 1ap so d6 1a xdc dink mot hay nhiéu phuong
an ¢6 chi phi thap thoa man Kha ning tai cla cdc thiét bi truyén tai. Hién nay, cdc nha qui hoach
diing kinh nghiém clia ho dé xdc dinh nhdnh mé& rong va cau hinh cioa Juéi dién. Vi su tang
trudng vé& kich thudc ciia he théng ning lugng, mdy tinh s€ bat ddu duge ding dé tu dong hod
viéc qui hoach 16i uu lugi dién. Phuong phap nay 6 thé ph6i hop cdc linh vuce cong ngh¢, kinh €
va 161 uu hod mot cich gin ding dé xdc dinh cdu hinh ludi dién t6t hon, diéu dé cho phép cai
thién chat lugng va 8¢ do qui hoach lui dién. Di sao, vi hién nay viéc qui hoach ludi dién 16i
uu dang trong budc phat trién, né khong thé hoan toln thay th€ cic nha qui hoach trong viéc ra
quyét dinh. Nhiém vu clia viéc ddnh gid so d6 a ddnh gid toan bo dac tinh kinh & ki thut cia so
db da cho bao gdm dong tai, phan tich én dinh, kha nang dong ngan mach, do tin cay va tinh
toan Kinh t&, dé di d&n quyét dinh mot so dé 181 wu cudi cing. Qua viée ddnh gid so d6, cau hinh

clia ludi dién c6 thé duoc cai thién, thong qua bién phédp s dung cdc thong tin 14y tir may tinh.

Bai vi I thuyét vi thuat todn clia dong ti, tinh 6a dinh va dong ngén mach da xac dinh
chinh xé4c, tdm quan trong cla viéc nghiéa cttu qui hoach ludi dién 12 viée xdc dinh dang so dé.

Noi chung viéce qui hoach ludi dign s& tra 181 cde cau hoi sau:
1. Pat dudng day truyén 1di mdi & dau ?
2. Khi nao xay dumg ching ?
3. Kiéu ctia dudng day truyén tai du dinh xdy la loai gi ?

Qui hoach 1uéi dién c6 thé chia ra thanh qui hoach ludi dién tinh va dong. Qui hoach
ludi dién tinh chi ¥ téi so dd ndi day cha lu6i dien d6i v6i phu tdi clia nam 161 va khong bao gém
vin dé truyén tai clia so d6 ndi day cia ludi dién. N6 con duge goi 1a qui hoach nam tdi. N6
khong bao gém viéc xay dung mot dudng day truyén tai méi. Di sao khi so sdanh vé chi phi, von
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chiét khdu 1a rat phiic tap. DSt véi qui hoach dai han, né duoe chia thanh mot viii nam, ma trong
do van dé truyén tdi ca mdi nam di duge ké dén. Nhu truong hop cin phii quyét dinh khi ndo

va ¢ dau s& xay dung mét dudng diy mai. Mot qui hoach nhut vay duge goi 1a dai han hodc dong.

Ca hai qui hoach 1uéi dién finh va dong déu bao gom viéc chon cap dién 4p, c6 sir dung
viéc truyén tai bang dién mot chiéu hay khong ? va nhitng vin dé khdc nita. Viéc lua chon cap
dién dp v phoi hop giita truyén tdi dién mot chiéu va xoay chiéu Ia mot vin dé phiic tap, phu
thuoc khong chi vao sy tang trudng va phan phoi phu tai va mach dién hién tai ma con phu thuoc
vao cdc nhan t6 nhu 1 sy phdt wién cla toan bo nén kinh t& qudc dan, trinh do céng nghé ché
tao cdc thiét bi dién, ma diéu d6 hdu nhw khong duge phin 4nh trong céc phuong phip qui hoach
lud dién hién nay. Vi thé, trén thuc (€ hé théng so dé néi day duoc xem xét dudi cdc mitc dién
ap da cho. Khi d6 cin phai duy trl cap dién dp cling nhu so dd truyén tai xoay chiéu va mot
chiéu. Mot vai cap dién ap c6 thé c6 hodc so dé truyén 1ai xoay chidu vd mot chidu duge 161 uu
hod mot cdch riéng ré. Mot cép dién dp (61 wu vi mot so dé néi day 61 ru duge chon bing cach
su dung phuong phap so sinh so dd. Phuong phip qui hoach 1uéi dien duge mo ta trong chuong
nay nghién ctru cdu hinh ludi dién dudi moét cap dién dp di cho.

§6.2. CAC PHUONG PHAP QUI HOACH LUGI PIEN MOT CACH KHONG
CHINH QUI

Céc phuong phdp qui hoach ludi dién ¢6 thé phan ra 1am hai loai: Cac phuong phdp t6i
uu todn hoc chat ché va céc phuong phap khong chinh qui.

Phuong phap khong chinh qui duge dat rén co sd clia cde phan tich truc quan. N6 ¢o
quan h¢ chat cheé vdi suy nghi ctia cic chuyén gia. N6 ¢6 thé dua ra mot so dé thiét ké t6t trén co
s0 cha kinh nghiém va su phan tich. Dir sao né ciing khong phai |2 mot phiugng phap t&i vu hod
todn hoc chat cheé.

Trong qui heach w6t dién phuong phap khong chinh qui duoc 4p dung réng rdi vi tinh
chat dé hiéu, mém dco, t6c do tinh toin nhanh, dé thu hit cd nhan trong cong viéc thict ké via co
thé thu duge mot 191 giai (6i wu tuong déi ma diéu d6 1a phit hgp véi nhilng yéu ciu thue 1€ cla
ki thuat.

Phuong phdp khong chinh qui bao gém viée kiém tra qud tai, phan tich do nhay va thanh
lap so dd. Chiing duge mo ta nha sau:

1. Kiém tra qud 1di. Trong giai doan thanh lap so d8, van dé mau chét la liéu c6 do kha
nang tai khong, tifc 1a liu ¢6 dudng day ndo bj qud tii khong. Vi viy, kiém ira qud tai Ia diéu

bit buoc. Theo su vin hanh binh thudng va ngiu nhién cha thict bi, ta phii khing dinh ring
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khong ¢6 dudmg day nao bl qué tai trong diu kién Jam viée binh thuong va doi khi tham chi ca
trong diéu kién sur ¢6 mot dudmg day. Diéu do duge goi la " nguyén i kiém tra N-1". Vi vay, dé
kiém tra mot dudng day ligu ¢6 bi qud tai hay khong thi viéc tinh todn phan phdi dong tai va kha

ning cia dudng diy la rat quan trong.

Sit can bing dong tai xoay chiéu ¢6 thé duge ding dé thyc hign viéc phan tich dong tai
mot cach chinh xdc va dua ra mot sy phan bd toan dién cla cong suat téc dung va cong suit
phan khdng, di¢n dp vi géc pha trong hé théng. Phuong phdp nay. du sao cling din t6i mot khoi
lugng tinh toan rat 16n khi né cdn phai tiéa hanh phan tich va tinh todn nhiéu l4n trong diéu kién
da biét so d6. Vi viy, nhiéu nhi qui hoach hién nay da 4p dung viéc can bang dong mot chiéu dé
kiém tra qud tai. Viéc cin bing dong mot chiéu 13 sy don gidn hod cta viéc can bing dong xoay
chiéu va c6 dac diém 12 tinh todn nhanh va phan tich dé dang kha nang tai cliia dudng day v6i do
chinh xdc cao. NG rit phi hop véi vie nghién ciu qui hoach. Mat khic, trong mot vai qui hoach
ludi dién, phuong phap dong dién mach vong da duge ap dung. Phuong phép niy chi ddm bao
cho nit can bing ning luong(tic 13 chi thod man dinh luat Kiéchép 1 (Kirchhoff 1)} ma khong

thoa min dinh luat Kiéchop 2) s& dan dén két qua sai.

2. Phan tich do nhay. Khi mot dudmg day bi qud tai, viec phan tich do nhay thudmyg duge
md 1ong ra usi dien dé cho dudng day cé anh hudng nhat ddi voi viec gidi han qué tai. Budng
day c6 anh hudng & day c6 lién quan 161 dudng day duge dau wr cd hiéu qui nhdt. Viéc giai thich
tir “c6 anh hudng " & day ¢6 khic nhau giita cdc nha qui hoach v6i nhimg th¢ hién Khic nhau,
nhu nhidu phuong phip tinh todn dudng day hiéu qua nhat da duge trinh bay.

3. V& so dd. Nhitng phén b sung hop Ii ¢6 thé dudc thém vao dé tinh hiéu qua nhét cla
chiing duoc thé hién ra boi vi viéc phan tich do nhay dan dén viée mé& rong ludi dién 6 thé duge
thue hién bang cac phuong phép chic chan. Mot phuong phédp so sanh don gian 14 ma rong ludi
dién ting bude bing cdch bd sung mot hoiic mot nhém cdc duong day hiéu qua hon. Cic phuong
phdp dac biet ciing c6 thé duge sir dung bing cich bo sung mot t6 hop cla cac dudng day hiéu
qua c6 thé c6 vao he théng dé cho dubmg day 16i wu nay néi lien so d6 duoe xac dinh trén co s
clia viéc cdi tién hé theng van hanh. Thong qua viéc ve so do, nha qui hoach cé thé can thiép vao

céc qué trinh ra quyét dinh thong qua giao dién nguoi-mdy.

Phuong phdp qui hoach 1u6i dién hién nay dac trung bdi vige md rong mot ludi dién theo
timg budc va do viéc thi€u can nhic dén méi quan hé giifa cac quyét dinh cla cdc phin b6 sung

nén khong thé dam bio mot & giai toan hoc t6i wu va dé 1 nhuge diém chinh clia n6.
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§6.3. BAI TOAN CHON CAP PIEN AP TAI PIEN U

Ngudi ta chia chi phi tinh toin Cg cho mét km dudng day tii dién thanh hai phan: chi
phi von ddu wr C, d€ xay dyng dudmg day va chi phi do ton that dien ning trén dudng day C,, tic
la:

C=C, +( 6.1)

Chi phi vén dau tur xay dung dudng day C, duoc tinh nhur sau:

C,=a+bU +cF (6.2)
trong dé: a, b, clacdc hé so ti l¢;
U la cép dién 4p cita dudng day;
F la tiét di¢n 16ng ciia day din duge chon.

Tir cong thic (6.2) ta thiy rang chi phi xay dung dudng day ngoai phdn chi phi ¢6 dinh
con mot phan phu thuge vao cdp dién 4p va mot phan phu thude vao tiét dién day dén.

Chi phi do ton that dién nang c6 thé tinh gdn ding cho ché do tai cong sudt cue dai rdi

qui d6i vé gid dn that trung binh ndm nhu sau:

30 .,
c, =—F‘31;m~r_r 6-3)

trong d6: p - dién tr& sudt cha vat liéu lam day din, Q.mm?¥km ;
F - tng tiét dién day din pha, mm?;
Imax - dong dién tai cuc dai, A;
yJ - gid tri trung binh ndm J ctia I MW 16n thit cong suat.
Vi chi phi t6n that dién nang xdy ra trong sudt qua trinh hoat d(}ng cla dudng day nén
phai qui doi vé cling mot méc thoi gian v6i chi phi xay dung(Xem chuong 7). Do dé:

N
1

C, =3Fplﬁm"hz

(6-4)
= (1+1)

trong dé: r - hé s6 giam gid;
1/(1+41)' - hé s& giam gid nam t;
N - d&i song du dn dudng day, nam.

Néu dat:
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N 1

D, = (6-5)
1= ; (+1)
trong d6 D), - gi4 ton thét cong suil trung binh tinh doi theo ch€ do cuc dai thi:
¢,=212,D, (6-6)
2 =R tmac
Nhu vay tdng chi phi tinh todn cho 1km dudng day bing:
3p
C.=C, +C, =a+bU+cF+FI,mD_, (6-7)
Tir cong thire (6.7) néu tim cuc tri ham C theo ti€t dién F ta cé:
ac‘:c-3—plﬁmD,=0 (6-8)
oF F? '

Tir dé:

Flu - Imax 11 3pDJ (6_9)
c

Mat do toi wu coa dong dién tai:

I, | c
J = max = 6- 10
! Ftu 3pDJ ( )

Gia thiét tiét dién day dan di duge chon 12 16 wu theo (6.9) thi chi phi tinh todn 16ng cho

1 km dudmg day theo (6.7) sé la:
C.=a+bU+2cF, 6.11)

trong dé: F, 14y theo (6.9) véi [,,.= Pra / \J3.U.cos<p. Nhu vay:

C.=a+bU+ SP"‘”" JpeD, (6-12)

cos

Tir cong thife (6.12) néu tim cue tri ham C; theo dién dp ta co:

oCy ¢ 2P
= = —[a+bU+—" IpcD = 0 6-13
ou BU[ Ucose peb; ] ( )

Hay dién dp 16i tu cia mang dién sé la:

’wi,#pcD, (6-14)

W Vbcoso
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Khi chon cép dién dp cho lusi dién ciing cdn quan tam dén chi phi cho tram bién ap.
§6.4. CAU TRUC TOI UU CUA LUGI DIEN
6.4.1. Dat bai todn xaic dinh ciu tric t6i vu cia luéi dién

Khi qui hoach luéi dién, sau khi dd chon dugc cdp dién dp t6i wu, ngudi ta phai giai

quyé€t bai todn xac dinh cau tric t8i wu cha ludi dién.

Cau tric cia lugi dign 1 cich b6 tri cac phan tr va cach chdp ndi giita cic phan trong
ludi dign. Nhy vay cau tric clia ludi c6 thé duge mé t bing cac db thi hinh hoc(cdc graph), cic

bang s6 (cdc ma tran) hodc cdc quan hé ham s8 (cdc dnh xa).

Cdu triie clia lusi dign ¢6 lien quan truc ti€p dén viec van hanh vi khd nang phat trién
cta lu6i. Nhu vay khi thay d6i cdu tric cla ludi s& dan dén s thay déi vé chic nang cla lui
dién va do d6 s& tao ra dnh hudng t6t hodc x4u d6i véi viéc thue hién muc tieu dé ra déi véi hiét
di¢n. Chinh vi vay, cin phai xdc dinh cu tric t6i wu cla ludi dien dé dat duge muc tiéu dé ra.
Pay 1a mot bai toin dong, da chi tiéu, phin cdp va bdt dinh. Viéc gidi bai todn nay Ia mot viéc
phic tap, cin phai dp dung nhitmg phuong phidp qui hoach todn hoc nhur s& duoe trinh bay trong
cdc phan sau day.

Trong chuong niy s€ sir dung mét s¢ mo hinh mo rong cla bai 1odn qui hoach tuyén
tinh d¢ giai bai todn xdc dinh cdu tric t6i uu cia ludi dién thiét k& méi, khi ¢é day di thong tin
ban dau va chi gi6i han trong trudng hop xac dinh so dd néi day (6i wu cung cip dién & trudmg
hop don gian. Bai todn ny 6 thé phat biéu dudi dang toin hoc nhu sau:

Cho bi€t cong sudt va vi tri dia If clia céc ngudn dién va phu tai dien, cdn xdc dinh so dé

ndi day t6i vu cua ludi dién thict k& nhim thod min cuc tiéu ham chi phi tinh todn Z.

Phuong phdp don gian nhat 13 liét ké tit ca cdc phuong 4n so d6 néi day theo chi tiéu
ham chi phi Z, sau do chon ra phuong dn ing véi gid tri cuc tiéu cta Z. Tuy nhién phuong phip
nay ciing c¢6 nhuge diém co ban 1a ¢6 thé bd s6t nhitng phirong dn hop ki vi néu xét dén moi
phuong dn ndi day thi khoi lugng tinh toan s& rat 16n. Dé khdc phuc nhuge diém d6 ngudi ta da
c6 gang ap dung cic phuong phdp qui hoach todn hoc dé tim phuong dn t6i vu theo huéng nhanh
nhdt va dp dung dugc cdc thuat todn ¢6 the 1ap trinh dé chay rén mdy tinh. D€ don gidn ta gid
thi€t bai todn dugce gisi han trong hoan canh tat dinh, nghia 1a did cho san ngudn vi phu tai.
Ngoai ra 10i gidi chi thoa man déng thai hai chi tiéu: cyc tiéu von diu tr va cue tiéu phi tén van
hanh, nghia la cyc tiéu ham chi phi tinh toin Z,
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6.4.2. Phuong phip nhanh va can dé xac dinh cdu tric toi vu cua ludi dién
6.4.2.1. Xdy dung ham muc tiéu
Bai toan phat biéu nhu sau:

Biét vi tri va cong sudt cuc dai ciia ngudn va phu tdi, xdc dinh so d6 ndi day 101 wu cla
udi dien thiét k€ sao cho ham chi phi tinh todn Z 13 nho nhat. Mot trong nhitng phuong phap
thudmg duge sir dung nhat hién nay 13 vach ra tat cd cdc phuong én ¢6 thé va chon ra phuong 4n
t6i wu. Phuong phap niy don giin song s6 phuong 4n qud 16n cho khdi luong tinh todn sé€ rat
nhiéu vi vay ma ngudi ta phiai ding phuong phip md hinh todn hoc dé giai bai todn dé theo
huéng mo ta tdng qudt va “chuong trinh hod ™ trong thi tuc tim Ii giai.

D¢ 1ap ham muc tiéu cla bai todn ta xic dinh cong thic clia ham chi phi tinh todn nhu
sau:
D6&i v6i mdi nhinh néi tir ndt i, t6i nit j thi a ¢6 ham chi phi tinh todn Z; riéng cha

nhanh d6. Tir do ta ¢6 cong thirc tinh him chi phi tinh todn cho hé théng gom n niit a:

2= Zy:(#)); (6-15)
i=l j=I
trong dé:
Z,; = (a,+a,).K;+ YM_H_ : (6-16)

Ay, 4,12 cdc he $6 van hinh va hé s6 hi¢u qua clia von dau tw. Dé uén lot ta ki hiéu

a= (ag+a.h

K- la chi phi ddu tu xdy dung dudng day ij;

K= (A+B.F)).L;; (6-17)
F;: tiét dien day din clia dudng day ij, mm® ;

A: 1a thanh phin vén dau tu khong phu thude vao (i€t dién day dan (tién tham do tuyén,
tién cot mong, tién boi thuong dién tich dat..), d/km ;

B: 1a hé s clia thanh phin von diu e phu thudce vio uét dién day din,d/km.mm’;
L;;: chiéu dai dudng day ij, km;
Y sa, : Jachi phi tén thit dién ning trén doan 1.

Yaa, duoge xdc dinh theo cong thic:
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Y, =3 LR te; ' (6-18)
trong d6: R,;: dién tr& day dan nhanh ij[ Q] ;

piLy
R, =—4,
F.

4

bl

Oday: p; - dién ud sudt cha vat lidu Fam day din, Q.mm¥km;

I; - dong dién trén dudng day ij , A ;

T: 1a thai gian (n that cong suat 16n nhat :

c: la gid tién | kWh t6n that dién nang.

Dai voi 1usi dién khu vye hoac luéi dién ¢6 dd thi phu tai bang phang i€t dién day dan

duge chon theo diéu kién J,,. Khi d6 ta ¢6:

ki

R

Ji.. mat do dong dién kinh t&, A/mm?.

Tir do ta cd:

[.
Z =a.[A+ B.iJ.Lij +3.p. Tedy L dg
kt
Suy ra:

Z;=AL, +BL,

u

Ty

o - . a.B e ]
Véi A=aAvi =(J—+3-P-T-C-Ju} g1a thi€t 1a nhimg hing s6.

kL

Nhu vy biéu thisc hiam chi phi tinh todn hang nam Z cua phuong dn phu thuoe vio cie
gia try I;; theo dang:

0 khi I.=0;

A p—— _ (6-20)
) DAL, +> BLyd, ki L >0

Khi d6 bat todn xdc dinh cdu tric (60 vu cla ludi dién trd thanh bai 1odn xéc dinh tap I;;
sao cho ham chi phi tinh todn Z(1;) dat gi4 tri cyc tiéu.

188



Ham cht phi tinh todn Z(I,)) ¢ diém gidn doan tai I; =0 (khi d6 nhdnh ij khong ¢6 trén
s d6 noi day) va gom hai thanh phan:

e Thinh phan thit nhat:

ZK‘LU : phu thude vao téng chiéu dai cla cdc nhanh ¢6 trong mach.

e Thanh phan thit hai:

L...1. : phu thudc viio téng cde tich giifa chiéu dai cdc nhdnh va dong dién
it P . g g g

trén cdc nhilnh tuong tng,
Khi d6 bai todn duge mo td dudi dang toan hoc nhu sau:
Xdc dinh tap { I, } sao cho:

0 khi I.=0;

ZALj) = & — . . .
{’ ZA.Lij +ZB-L1j-l;j ~— min khi I.>0;

L]

(6-21)

=l =l

Vdi cic diéu kién rang budc:
il‘.j —1; i=Ta)G#): (6-22)
=]

trong d6: I;: 1a dong dién tai cdc nit phy tai hodc ndt ngudn thit i;
I 1a dong dién teén doan day dan ij va I, 0.

Tir didu kién rang budc ta thay sé lugng an cla bai todn nay rdt 16n, néu ludi dién c6 n

niit thi s6 an S (bao gdm ca dong di va dong vé) la:
S=n.n-1); (6-23)

Trong thuc € ¢6 thé bo qua nhing dong dién di tryc ti€p tf tai vé& ngudn nén c6 thé bod
bt mot s6 an. Tir (6-22) ta suy ra s6 phuong trinh rang bude i (n -1) phuong trinh doc 1ap.

Nhu vay ciu triic t6i ru cha lu6i dién ¢ n nit chi bao gém (n -1) nhanh. Diéu d6 c6

nghia la chua xét dén muic do quan trong khdc nhau cha cdc phu tai.
Sau day ta tim cich giai bai todn tim cyc tiéu ham Z(I;) dang (6-20).

Phan tich ham chi phi tinh todn Z thianh téng cla hai ham chi phi la Z, va Z,.
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ZUp=7Z,+Z; (6-24)

trong dé: ZFZK.LU : Z,= ZB'LU'IU .

Tir d6 suy ra diéu ki¢n ctia bai 1o4n la:
Xac dinh 14p { I; } sao cho: min Z(I;) = min (Z, + Z,).
bat min Z,=W,;
min Z,= W,;
min Z = min {Z,+7,)
Suy rataludn cé dicukién: minZ 2 minZ, + minZ, =W, + W, =W

Trong cong thifc trén thi W goi la gid tri can dudi ctia ham muc tiéu Z clla mot phuong
dn bat ki vi ta khong thé tim duge phuong dn n3o ¢6 ham chi phi tinh todn nhd hon W.

Gid tri cua ham chi phi tinh todn chi bang W khi phuong dn dugc chon vita 1a phuong 4n
c6 von dau tu cue ti€u, vira la phuong 4n ¢6 t6n that dién nang nhd nhat tic 12 truyén tai dién
néng vGi chi phi nho nhat. Tuy nhién dicu nay rat khé ¢6 thé xay ra trong thue t& vi mot phurang

dn ¢4 von dau tur bé rat khé ¢ thé dam bao ring tn thit dién ning 13 who nhit.

Dé ¢6 thé tim duoc 181 gidi 161 uu cho bai todn trén ngudi ta thudng 4p dung phuong

phdp can va nhdnh.
6.4.2.2. Thudt todn tim cdu tric t6i uu cia ludi dién bang phuwong phdp cdn va nhanh
Biroe 1: Tim phuong dn cay bao trim pho nhat

Pé tim phuong 4n c6 cay bao trim nho nhat ta ¢6 thé sir dung 1y thuyet graph dé x4c
dinh phuong dn cé téng chiéu dai duong day nho nhat, tic 12 phuong &n c6 cay bao trim nhd
nhat.

Trude khi sir dung 1y thuyét graph dé tim ciy bao trim nho nhat ta cdn bigt mot s& khai

niém va thuat toan (im cdy bao trum nho nhat nhur sau:
a. Mot s8 dink nghta co bdn

Mot graph (hay do thi) lién thong la tip hop cac niit va cdc nhdnh n6i lién thong gilta
cac nut.
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Mot graph ddy di 1a graph ma gilfa hai dinh bat ki cha né déu tén tai mot canh ndi
(hinh 6.1}.

Cay clia graph 1a tap hop cdc canh di qua céc dinh cia d6 thi ma khong tao mot mach
vong kin nao (hinh 6.2).

4
Hinh 6.1 Hinh 6.2

e Mot graph ¢6 n dinh thi s6 canh S ctia n6 la:
S= n(n-1) :
2

Va graph d6 ¢6 sé cay 1a ™ cay, mot cay clia né ¢é (n-1) canh.

Vidun = 4 thi s canh clia mot cay 13 4-1=3 canh va s6 cay 1a 4*% = 16 cay ;

e Cay bao triim nho nhat 1a mét cay lién thong cia graph ¢6 téng chiéu dai nho nhat.
Phuong 4n ¢6 cay bao trim nhd nhdt ciing chinh I phuong dn ¢4 Z, min.

b. Thudt todn tim cdy bao triun nho nhdt

e Thuét 1odn Prim

Diu tién ta chon canh ngdn nhét cia graph, ching han nhu U,, sau d6 chon canh ngin

thi hai 12 U,, ti€p d6 1a canh thit ba. .. tiép tuc t6i canh U,.

Goi A, 12 tap hep cic niit clia k canh ngén dé.

Chon U,,, la canh ¢6 mot nit thuoc tap A, va mot nat Khong thudc tap

A, dé khong tao thanh mach vong kin, qué trinh d6 ngimg lai khi k=n-1.

Khi do ta s& ¢6 duoc cay bao tritm ¢6 16ng chiéu dai nho nhit.

e Thuat toan Krustal:

ni(n-1)

Trudc hét v& mot graph day du cés6canh § = >
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Sau d6 1a xét MOt mach vong bat ky va bo di canh dai nhat trong mach vong dé.

Qua trinh d6 tiép dién cho dén khi nio khong con mot mach vong nao trong graph nifa
thi khi d6 ta thu duge mot cay bao triun ¢6 tong chiéu dii 1a phd nhit. D6 cting chinh la phucong
in cd Z min.

Biege 2: Tim phuong dn ¢6 chi phi 16n that di¢n nang Z, 1a nhd nhat.

¢ Phuong dn Gng v6i minZ, 13 phuong dn ¢é cuc tiéu cha téng cdc tich giita chiéu dai

cdc canh va dong dién wong img di rén d6. D6 ciing chinh 1 phuong dn c6 tong
momen phu tai ZP,.L; nho nhii hoac téng ton that dién ndng trong ludi dién 1a nhod
nhat.

e Baj todn c6 thé mo td dudi dang todn hoc nhu sau:

xdc dinh tap {I-U-f sao cho Z,= ZB‘LU'IU — min.

1)=I

vdi cdc diéu kién rang buoc:

ilu =1 fi=tn-i)i=)):
=

Neéu coi B.L; = C; = const thi bai todn trén 12 mét bai toan qut hoach tuyén tinh vi c6 thé
giai dugc bang thuat todn don hinh mo rong, cu thé 13 bi todn qu1 hoach nguyén hoic bai todn
van tai.

Bige 3: Thyc hign thudt todn  can va nhdnh dé tim phuong an t61 wu

* Dua trén co s0 vira tim duge 1a phuong dn c6 Z,min va phurong dn ¢6 Z,min thuc
hién t6i wu hod theo nguyén tic clia phuong phdp cin va nhdnh dé tim cau tric t6i
uu cua luGi dién thiét k&,

* Taco: W =W, +W,lagid trj cin dudi ctia ham muc tiéu Z clia mot phuong dn bat
k1. Gid tr1 Z = W ting vdi treing hop ludi dién dong thoi ¢é (dng von diu we cuc tidu
(cdy bao triim cua phuong 4n la nho nhat) vd 16ng tén thit dién ning cuc tiéu
(chuyén tai dién nang véi cude phi nhd nhat).

Vi tinh than d6, ta s& di (m thuat toan dé phoi hgp cic phuong 4n c6 minZ; vi minZ,

dong thoi luon ludn dé ¥ 16i gid tri clia can W,
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Do s6 phuong dn ndi day ciia luGi dién fa rdt Ion. Néu chi xét mang ho thi da ¢6 61 n™”

phuong 4n. Vi vay dé giam bét khéi lugng tinh 1odn ta ¢6 thé bd qua nhimg tap phuong dn ma
biét chic chan trong tap dé khong chifa phuong dn 161 vu.

Pé lam duge viéc do ta tién hanh phan nhdnh, tic 14 chia cic phuong dn thanh nhimg 1ap
¢6 chita nhinh ij va 1ap khong chita nhdnh ij, & méi tap trude hét chi cdn tim gid tri can W.

Gia sir ¢6 ludi dien véi 4 nit phu tai va 1 ndt ngudn ¢6 d6 thi graph ddy du nhu hinh 6.3:

O b 4

Hinh 6.3, Hinh 6.4.

Khi do cic bude 1ién hanh ctia phudng phdp can v nhanh nhu sau:

e Budge l:

Lap cay phuong dn (hinh 6.5),
tir dinh O (12 graph hodn toan cla luéi
dién thiét k&) ta xdc dinh W, W, va W
theo phuong phiip da biét.

» Budc 2:

Ung v6i diém O ban dau clia cay
phuong &n v& cdc nhanh lién ti€p vé phia

tay phai theo thif ty tang din: canh a

ngén hon canh b, canh b ngan hon canh
¢, canh ¢ ngin hon canh d.. cho dén
(n-1) canh. Tap cdc canh vira thu dugc Hinh 6-5.

chinh la cay bao trium nho nhit.

Theo gi thiét ta cé 5 dinh nén & day ab,c.d chinh 12 cay bao trim nho nhat.
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Binh O, A, B, C, D m6 ta tap hop cdc cay ca graph ludi dién, vi du dinh O ting véi tap

n-2y

hop tat ca cic cay cla Judi dién (n™* phuong 4n).

Dinh A g vai 1dp hop tat cd cdc phuong 4n bat budce chita nhinrh a va 3 nhanh bat ki
khic.

Dinh B (mg vdi tap hop tat ca cdc phuong 4n bat bude chita nhidnh a, b va 2 nhanh bat ki
khac.v.v...

Tai D 1a ¢6 mot cay duy nhat (chinh fa cay bao trum nhé nhat) nén ta ¢é thé tinh duge

g1d trl ham muc tiéu cha ciy do:
Ly=W,+Zy,:
Vi day 1a cay bao trom nho nhit nén Z,,, = W, = W_.
Ta ldy gid tri Z;, 1am méc dé so sanh vix bat dau di nguoc 1én dinh C.

¢ Budc 3: Tir dinh C 1€ trii, nguyén tac ré trii 12 bd nhdnh vita di lén (nhdanh d) t6i
dinh E.

E la tap hop cdc cay ¢d chita a, b, ¢ va khong chia d.
W la cay bao triim nho nhdi nhung ¢6 dicu kién la cay chia a, b, ¢ vi khong chira d.
W 12y gin diing bang minZ, da tinh tir diu (1a bict W, { minZ,).
Suy ra:
We=W + Wy =W, +W,;
So sanh W, véi 7,

Néu W > 7, thi suy ra: trong tdp cdc phuong an tmg véi E khong c6 phuong dn té1 vu,
do dd ta quay lai C vi di Jen B.

NEuWg < Z,thi ta phai phan nhdnh ti¢p.
* Budc 4: Véi gia thi¢t Wy > 7, thi ta quay lai C va di lén B rdi 1é nhinh dén F.
IF1a tap hop cdc cay ¢6 chifa a, b va khong chita ¢ nhimg cé thé chua d.
Ta co:
Wo=W, + W, =W, +W,:

W 1a Z, cla ciy bao rim nhd nhét cla cde cay o dinh F.
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W, = minZ, (da tinh tir dau).

e Budc 5: Gia sit Wy < Z, thi ta di tir dinh F di vé phia tay phai theo cic nhinh cé
chiéu dai tang dan dén dinh K.

K 12 cay bao trim nhd nhit ¢6 diéu kién chda a, b va khong chifa c.
Tim Zy = W+ Zag ;
7 i 18 v6i L, P, cha mot cay bao trim nho phat ¢6 diéu kién tai K.

Néu Zy > 7, thi ta 1dy Z;,1am moc so sanh.

Néu Zy < Zp thi ta 13y Zy 1am méc méi dé so sanh tiép.
e Buéc 6: Gia st Zy< Z,,thi tir dinh K 1én dinh [ 1€ trdi dén dinh N.
N la dinh c6 cac phuong dn chia a,b,d nhung khong chifa canh ¢ va k.
Ta c6:

Wy= Wi+ Wy =W+ Wy,

Gia thist Wy > Z, suy ra tai dinh N khong ¢6 phuong an t6i wu, do dé ta quay vé dinh [,
dilen F.

e Bude 7: Tir F1é sang tréi t6i dinh P.
P 1a tap hop cdc phuong dn ¢4 chira canh a,b song khong chifa ¢, d.
Ta co:
Wo=W, + Wy =W, + W,
Gia st W, >Z,, suy ra ta chuyén 1én bude 8.
e Budc §: tir P, quay vé Bdi lén A r6i 18 trdi t6i dinh L.
L 1a tap hop cac phuong dn c6 chita canh a song khong chifa b.
Ta co:
W, =W, + W, =W +W,;
g sit W, > Z thi ta tiép tuc ti€n hanh budc thir 9.
e  Budc 9: Tir A di lén O 1é trdi t6i dinh M.
M la tap hop céc phuong dn khong chita canh a song c6 the chita b, c.

Ta co: W= Wiy + Wy =Wy + W,
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Néu Wy, > Z, thi thuat todn dimg vi khong thé tim duge phuong 4n nao ¢6 ham chi phi
tinh toan nho hon 7.

Két luan:
V&i cdc gia thuyét nhu trén thi phuong dn 161 vu (mg v6i dinh K.
K la phirong dn chita cic canh a, b, d, k.
6.4.2.3. Xét bai todn tong qudt cé n, nha mdy va n, phu tai
L. Tim cay bao tritm nho nhat (tGm Z,)
f\p dung thudt todn Prim dé tim cay bao triim nho nhat theo cic budc nhy sau:

* Budce 1: Chon canh (il, j1) n6i 2 dinh il va jI ¢6 do dai d(il, j1) ngin nhat. Xay dung
tap dinh A = { il,j1 }, tap canh C={ (il j1) } ;

* Budce 2: Tir so d6 graph ddy di clia mang dién, chon mét canh (i, j) c6 mot dinh thudc
tap Ag, mot dinh khong thude 1ap A la canh (i1, j2) ¢6 chiéu dai nhé nhat.

B& sung dinh j 2 viio tap A, canh (112) vao tap canh C,
Sau burde niy cic tap A, va Cla:
Ag={ilg1g2 )y C= LIl j2) )
* Budc 3: Kiem tra s6 canh cla tap canh C ¢6 biang (n-1) canh khéng ?

- Néu tip C ¢6 (n-1) canh thi tap C chinh la tap chia cdc canh cia cdy bao trum nho

nhat.
- Néu tap C chua di (n-1) canh thi quay tré tai budc 2.
Su d0 thuat toan duge biéu dién trén hinh 6.6.
II. Tim phuong dn ¢6 ham chi phi ton that dién nang cuc tiéu (Gm Z,)

Mo ta bai toan duéi dang todn hoc

Xic dinh {I;} sso cho Z,=> B1,1,  —> min.

1y=l

Ma f71a hing s6 nén suy ra ham muc tiéu [

Zy=p Z:l-,jlij — min;

196



Vi cic rang buge bdi tong ddng dién tai cdc niit ngudn va phu tai:

SL-YI=1;  i#j i=ln-ly
j=l il

Nhap s& liéu vé graph day di
clia mang dién.

v

Ag = {0} C={0};

Tim canh ngan nhit cia graph.

B3 sung 2 dinhcia canh dé vio Ay;
B& sung canh dé vao tap C;

Sc:=1;

Tim mot canh ¢6 1 dinh thudc
A, 1 dinh khong thutce Ag.

L

v

BS sung dinh khong thude Ak
vao Ay.
B6 sung canh méi vao C.

Sc:=5+1;

Sc=n-1.

l Puing

- C chifa cdc canh cla cdy bao trim
nho nhat cha graph.
- In két qua.

Sai

Hinh 6.6, Thudt todn tim phuong dn xudl phdt.
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trong do:

1, 1a dong di¢n di ra tir dinh 1hit i, n€u quy udc chiéu dwong 1a chiéu di vio thi hé s6 cha
né la (-1

I; 1a dong dien di tir dinh j vé dinh i, hé $6 cla nd 1A (+1);

I; la dong dién tan ndt thy i

[;c6 h¢ s6 1a +1 néu i ta niit phu tai vi 13 (-1) néu i 1a niit phat cong suat;

fy 13 chiéu dai dudng day ndi tr nit i 16i niit j.

Tur d6 cho thily bai todn xdc dinh phuong dn ¢6 ham chi phi t6n thit dién nang nhd nhat
1a mot bai todn qui hoach tuyén tinh va hoan toan cé thé gidi duge bang phuong phiap don hinh.

Ta s¢ dung thudt toin don hinh tim phuong 4n ¢6 ham chi phi tdn that dién niang Z, nho

nhat.
Thuat 10in bao 26m 2 phén:
* Phin I Tim phuong 4n ¢o s& chip nhan duoc dé xuat phat.
* Phan II: Xuat phat tir phuong dn tim duge & phan 1, cdi tién dé tim phuong 4n 16i wu.
1. Phan I: Tim phuong dn co s& chap nhin duge dé xuit phiit.
¢ Mo ui bai todn dudi dang todn hoc:

Ta ¢6 ham muc tiéu cha bai todn nhy sau:

ZzZlu xI; —>ming

ij=l

V@i hé phuong trinh ring buoc tui cdc nit ngudn va phu tai:

Zijl“zil_izil;
= 1 i- 1
n P i j‘_:Ij‘
(4) JZ ” ,Z e VG i # i

Z ij[n—]l_z itn-!rj:itn--l];

i=1 =1
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Trude hét cin chuyén bii todn vé dang chinh tic bing cich nhan 2 v& cia cdc phuong
trinh rang budc d6i vai ndt phdt cong sudt voi hé s6 (-1).

Pé giai ducc bai todn ta thém (n -1) bién phu (I, ..., L) =1
Tuy nbién khi thém vio {(n -1) s& dan 61 phdt sinh bt todn (3).
Bai toidn phu (5)
Ham muc tiéu:

Z =1y, + Ly oo + Iy, = min,

Voi hé phuong trinh rang buoc:

n n

zl_||"zll_| +1, =l
I 1=

11 i
ZIIZ_Z‘JJ + l[JI
1-1 N

ZIJEH—I!_ I(n--n; +lon =1,y
|

[}
s

Xuat phat tir hé phuong trinh rang budc clia bai toin(4) thi bai todn (4) c6 phuong 4n
chdp nhan duge khi vi chi khi thanh phén bién phy trong phuong an t6i tu clia bai todn (5) bang
khoéng:

Ly =ln=. =Ly, = 0
Chimng minh:
- Pién kién can; bat 15 = Ty Ligseeos Lnay) 5

Gia sir I* 1a phuong dn chap nhan duge ctia (4) khi d6 (I',I",=0) ciing 1a phuong 4n chdp
nhan duge cla (3) ma Z =L, + I, +... + Iy,,, =0 1 gid tri nho nhdt ¢6 thé —» ()] ,=0) 1a
phuong an toi wu ciia (5).

- Didu kién di: Gia st (I' I",=0) 13 phuong dn 61 wu cba (5) —> o rang I thoa man cic

rang buoc cia (4) hay 1 1" ciing 13 phuong idn chidp nhin duge cla (4).
* Nhan thdy bai toan (5) c6 ngay phuong dn co sd chdp nhan dugce véi:

Cic bién ca sd: Ly Logeeros Lonss 3

Cic biénwdo: I, v6ii#j 1.j=ln;
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Sir dyng thuit todn don hinh ta xdc dinh duoc phuong dn t6i vu cia (5).
Phuong an t6i uu sé€ ¢ 3 kha nang:
D) I =Ty Togeess Tonay) # O
2) 1, = 0 va khong c6 bién phu nao 1a bién co s& trong phuong 4n t6i wu,
3) I,= 0 va c6 bi€n phu la bién co s0 trong phuong 4n i .
< Xét tirng trutng hop
1. Theo b6 d€ ta két luan (4) khong ¢6 phuong én co s& chap nhan dugc.

2. Cic bi¢n phu déu 1a bién ty do nén (n-1) 12 bién co s& va n-m bién con lai 1 céc bien
tu do.

— Ta sir dung cdc bien co s va tr do trong tap [; (v6i i#j; 1.} =0,n;) lam phuong an
¢d s¢ chdp nhan dugce chia (4).

3. Gia slr x,,, 1a bien phu dong thoi [a bién co s trong phuong 4n t6i ru. Ta xét rang
bugc i trong he phuong trinh. Néu tim duge j (je {l, 2,.,0 }) la bi€n tyr do sao cho a, 20 thi 14y
(1, 1a phan it xoay dua i vé bién tw do v j vé bién co sd.

Néu khong tim dugc j thod man tifc 1 phuong trinh i 1a hé qua ciia cic phuong trinh con
lai —» xo4 bo phuong trinh va cot iing vao bién gia.

— Ta ludn loai bd duge bi€n gid x,; khoi tap bién co sd dé dua vé trudng hop 2.
III. Tim phuong an t6i wu bing phuong phap nhanh va can
Ta ¢6 so d6 khdi clta phuong phap nhdnh va can nhy hinh 6.7.

Chuong trinh xdc dinh cdu tric t6i vu clia mang dién lap cho bai todn 16ng qudt cé n,
nguén va n, phy tai hoan toan dua trén thuat todn coa phuong phép can va nhdnh, do dé né cling
mang todn bg nhimg wu, khuyét diém cia phuong phdp. Sau day 1a nhimg uu, khuyét diém ciia
phuong phép:

¢ Nhuoc diém:

1. Phuong phdp nay chua xét dén muc d¢ quan trong clia phu tai, do dé chua chinh
xdc. Ngoai ra & day col a, b la hang s6 ddn dén Z = a, + b,;.I; tr& thanh ham tuyén
tinh déi véi [ cho nén két qua khong chinh x4c.
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Nhap so li¢u
v
Tim phuwong 4nD, ¢cé minZ, =W, ;
Tim Z, cua phuong 4n minZ, ;
Zm:=W,+ Z,; Z,=0; Sc:=n-1;

v

Tim minZ,= W,;

Sci=sc-1;

v

1. Xic dinh tap cdc

canh bi loai tri.
In k&t qua In két qua 2. TimZ, cta cay bao
ur D1 tir 52 trim nho nhat

khong chifa cic
canh bi loai trir.

L >

Tim Z, cla cay
bao trim maét.

S | D3:Phuong 4n
@ mdi ; Sci=n-1; >

Zm:=ZI.+ZZ; Z'll.:= ZI+ZZ ;
D2: Phuong in mdi.
Sc:=n-1.

Hinh 6.7. Thudt todn nhdnh va cdn .
udt todn n cdn 201



2. Phuong phdp nay chua dé cap 16t t6n that dién dp cuc dai AU .. din dén chua quan
tam dén dicu chinh di¢n 4p nhu bl cong suat phan khang Q, ting tiét dién day dén
FM- -

3. Phuong phdp nay coi mang dién 13 méi hoan toin ma diéu nay ta hai pht 1y trong
thuc 1€,

Phuong phdp nay chi sir dyng cho nhiing mang dién 16n va tinh chat clia cic phu tai 14
nhu nhau (cung hé loui 1; 2 ; 3).

o  Uundiém:

Tuy ¢4 nhiéu nhuge diém nhu trén song phuong phdp nay van duge st dung vi né tao
ra duoc mot phuong an ban dau dé tinh 10dn.

Do do khi ding phuong phdp nay cén phdi bé sung thém nhimg théng un phi hop véi
thure 1€,

6.4.3. Ap dung cho bai tedn cu thé
6.4.3.1. So do dia ly - cdc s6'liéu vé nguén va phu tdi
1. So dé dia ly

Ludi di¢n khu vire can ihiét k& ¢é so d6 dia Ii cac ngudn va phu tai nhe sau:

90,55km 3

Hinh 6.8, So do dia i,

2. Cdc $6 liéu vé nguén cung cdp

Nguon cung cdp cho 1udi dién ndy bao gdm hai nha may nhiét diér ¢6 cic thong $6 nhu
bing sau:
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Thong so
o P (MW) coso | QMVAD | S(MVA) | UplkV)
Nha may
I 200 0.8 150 250 10,5
Il 150 0.85 93 176,47 10.5
> 350 243 426,47

3. Cde 56 lidu vé phy tdi

Ludi dién cdn thiét k€ c6 5 phuy tai voi cac thong s6 di cho trong bang sau:

Thong so
amw) | o0 MVAD) vy | Holos oty
1 48 09 23,247 53,333 22
2 47 09 22,763 52,222 2
3 46 0.9 22.279 51,111 2
4 42 09 20,341 46,667 22
5 47 0,9 22,763 52,222 22
> 230 111,393 | 255555

6.4.3.2. Phén tich ngudn va phu tdi, can bang so bj cong sud

1. Phan tich nguon

Ludi dién duge cung cap bai hai nha mdy nhiét dién, ching c6 nhin

sau:

Thudng dat gan ngudn nhien liéu, xa cdc trung tam phu tai.

Thoi gian khi dong 16n: 3h-10h.

Hiéu suat thap: 30% - 40%.

Luong dién tu ding I6n: 1ir 8%-14% (wy
sudt dat cang 16m thi u 1¢ % cang bé).

t trong hé thong

g dic diém chinh

thuoc vao cong sudt dat cia nha may: cong
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Vén déu tu nho, thai gian xay dung ngin.

Gia thanh dié¢n nang cao: 400 - 500 d/kWh.

Hai nha mdy nay c6 t6ng cong sudt dat Ia: 4.50 + 3.50 = 350 MW. Khoang cich giita
haj nha mdy 1a 110 km.

2. Phan tich phy tdi

Céc phu tai phan bg thanh hai cum 1an can hai nha may, s6 luong phu tai mbi cum tuong
g voi cong sudt dit clia mdi nha mdy.

Cong sudt yéu cdu cia cdc phu tii 12 wuong d6i dong déu. Tong cong suat yéu cau cia
cdc phu tai la 230 MW,

Khoang cdch tir phy téi dén céc nha may gdn nhét & miic trung binh:

Khoang cdch xa nhat 13 63,24 km (phuy tai s6 4); khoang cich gan nhat 1a 50 km (phu tii
s62;5).

Ciéc phu tai 1 phu 1ai loai I, do d6 doi hoi phai dugc cung cap dién nang mot cich lien
tuc dan dén yéu cdu ludi dién duge thiét k& phai c6 do tin cay cao, chat lugng dién ning (6t

3. Cdn bdng so bo cong sudt trong hé thong
» Can bing cong sudt tic dung P

Ta c¢6 phuong trinh can bang cong suat tic dung nhu sau:

n2

al
ZPH =m.ZPP,I_ +ZAPmd +ZPm +Zf’lJlr
i=]

nl
treng dé: Z P :1a tong cong sudt tic dung dinh mute cia cdc nha mdy dién;
in)
thay s6 vao ta c6: ) P, =350 MW ;
il

m: la h¢ s6 dong thoi, & day lay m=1;

n2
Z P, tla tng cong suat tic dung cuc dai cla cic hé tiéu thy;

nl
thay s& vao 1a ¢6: m. ZP =230 MW ;
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ZA P_,: 13 1éng tSn that cong suat tac dung trén dudng day va mdy bién ap ;

iy AP, =10% Y P, =01230=23(MW);
i=1
ZPM : 1a téng cong sudl ty dung trong cdc nha mdy dién ;
nl
chon 3 P, =B%.(m. Y P, + 3 AP, )=008.(230423)=20.24 MW ;
i=1
Z P,, : la tong cong sudt téc dung dy trif cia toan he thong;

> P, dugc xic dinh bang biéu thic:

nl n’

3P =Y P -m Y P, - D AP D P=
i=1 i=l

=350 -230-23-20.24 =76,76 MW ;

nl
=33,37% 9 P, >50MW - lacong sudt clia t6 mdy I6n nhat.

i=1
Nhur vay hé thong ¢é di cong sudt tac dung trong moi ché do van banh.
» Can bing cong sudt phan khing Q:

Ta ¢6 phuong trinh can bang cong sudt phan Khang:

nl nl

ZQFi +ZQh :m'ZQN. +ZAQB +ZAQL FZAQC +ZQ";+ZQW
i=l i=1

nl
trong dé: ZQF, : 1a 13ng cong sudt phan khdng dinh mufc clia cdc nha mdy dién;
i1

nl
thay s6 Va0 ta c6: ZQF. =243 MVAr;

i=1

nl
ZQ“. : 1a tdng cong suat phan khéng cyc dai cta cdc phu tat;

1=1

thay s6 vao 1a ¢6: ZQI‘I = 111,393 MVAr;
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ZAQB : 12 ¥ng k@nthat cang sudt phan khing trong mdy bién dp ;
lay Y AQu= 1_-5%5;%. =0,15.111,393 = 16,709 MVAr ;
i=l
Z AQ, : 12 tong 16n thilt cong sudt phan khang trén dudng day coa luéi dien;
Z AQ, : latang cong suat phan khdng do dung din ciia dudng day cao dp sinh ra.
trong tinh todn s bé cai Z AQ, = ZA-‘QC ;
ZQM : 12 tong o6ag suit phan khdng tu diing ca cac nha mdy dién;
ZQILJ = z P, tgp,; Chon cosp, =0.75; > tgg,,=0,882;
suyra > Q, =20,24.0,882 = 17,852 MVAr;
Zler : 12 tong cong sudt phan khang du trir clia toan hé thong;
lay Z Q,, bing cong suat phan khdng clia 16 mdy 16n nhat trong hé théng;
suy ra: » Q,, =50.1g¢, = 50.0,75 = 37,5 MVAr;
z Q, : 12 tOng cong suat phin khang can bu cia hé thong;
> _Q, dugc tinh theo biéu thic:
nl nl
> Q. :m.Z‘Qmi +) AQu+ > AQ - Y AQc+ Y Py +D Py, - Z:QH
=111,393 + 16,709 +17,852+37,5 — 243 = - 59,546 MV Ar

Do ZQh =-59,546 < 0 nén ta khong cdn phai tién hanh bu so bo cong sudt phan khang

cho hé thong.
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6.4.3.3. Ldp bdng s liéu va vé so do graph ddy di cia lugi diém thiét ke

1. Lap bdng 56 ligu

Ta ¢6 bang s6 liéu vé khodng céch gifta cdc nha mdy dién voi cac phu 1ai, cac phu tai vol

cac phu tai nhu sau:

NMII

Nt 1 2 3 4 5 NMI
l 0 80,62 90,55 197,23 202,48 56,57 155,242
2 80,62 0 106.3 161,24 180,28 50 1456
3 90,55 106,3 0 120,42 116,62 58.3 67,08
4 197,23 161,24 120,42 0 36,06 143,18 63,24
5 202,48 180,28 116,62 36,06 0 152,97 50
NMI 56,57 30 58,3 143,18 152,97 0 110
NMII 155,242 1456 67,08 63.24 50 110 0
2. So do graph day dit ciia 1 3

fisi dién thiét ké'

Pinh nghia: Mot graph

hoan toan 1a mot graph ma giifa hai

dinh bat ki déu ton tai mot canh

ndi.

So dé graph hinh 6.9 bao
gbém 21 canh nhu sau: 1-2, 1-3, 1-4,
1-5, 1-6, 1-7, 2-3, 2-4, 2-5, 2-6, 2-
7, 3-4, 3-5, 3-6, 3-7.4-5, 4-6, 4-7,
5-6,5-7, 6-7.

6.4.3.4. Xdc dinh phuong dn c6 minZ =W,

Xuat phdt tlr cong thic tinh ham chi phi tinh todn:
0 khi I.=0
Zi' (L) = 1 - tk .
VI ALy + 3 BLy A, khi E >0

i.j=i ij=1

Hinh 6.9. Graph hoan toan.
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NEéu ta chi xét wrudng hop (I; ¥ 0)thita dac:

z,=iK.LU : Z,= iﬁ.r_ij.lij :

ij=l il

Nhir vay ta thady Z, (thanh phan chi phi xay dung) t 1¢ thuin v&i thanh phin ZLU .Do

=1

n
dé ta c6 thé két luan: phuong dn c6 minZ,=W, 1a phuong 4n ¢6 ZL"J bé nhét khi hé sd von ddu
i.jel
tw khong phu thudc vao tiét dién day din khong déi.
St dung keét luin tren két hop véi so dé graph ddy dit clia ludi dién thiét ké 1a c6 thé ap
dung phuong phép Prim hodc phuong phip Krustal d€ tim ra phuong dn 6 ham chi phi Z,min la
phuong dn ¢6 cay bao trim nhd nhét gém nhing canh sau:

iL(:I s L()?*Lﬁ_"« sLn vL?s -L54 };

Hinh 6.10.

N6 ¢6 téng chiéu dai:

2 Li; =56.57+50+58,3+67,08+50+36,06=318.01 (km);

ij=
Suy ra: minZ,=W,= 318,01. A;
Ta c6 so dé chia phwong 4n ¢6 Z,min nhu hinh 6.10
6.4.3.5. Xdc dinh phuong dn cé minZ,=W,

Ta ¢6 biéu thikc tinh Z, nhy sau:
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Z= Y BLylL;
=
trong d6: B, L, 12 nhiing hing s& c6 gid tri khong ddi nén bai todn di tim minZ, tuong duong voi
bii toan tim gid trj cla 1ap {lij} (véi 1, )= 1,n ) sao cho thoa min ham myc tiéu:

Z= ZB‘LU'IU — min,

ij=I

Vi cac rang buoc: (dua trén dinh luat Kiéchop 1)

ilﬁ—iliﬁliz (i#]); i
j=1 i=l

I{n-1}

trong do:
I; 1a dong dién di ra tir dinh thi i, n€u qui udc chiéu duong 1a chiéu di
vao thi chiéu duong cla nd la (-1);
I;: 1a dong dién di tir dinh j vé dinh i, hé s6 chia né 1a (+1);
I;: 1a dong dién tai dinh thit i;
I, ¢6 hé $6 la +1 néu i 1a nut phuy tdi va 1a (-1) néu i la niit phat cong suat;
L,;: 1a chiéu dai dudng day néi tir mit 1 t&1 it j.

Tir d6 cho thiy bai todn xic dinh phuong an ¢6 chi phi ton that nho nhat 1a mot bai todn
quy hoach tuyén tinh va hoan todn ¢6 thé gidi dugc bing phuong phap don hinh md rong vai cac
hé s& cta phuong trinh rang budc chi nhan tap gid tri (-1 ;05 +1 ).

1. Xiy dung ham muce tiéu

V&i mot h¢ thong dién nhu dau bai di cho gém: 2 Nha mdy dién va 5 ho phu tai loai L.

Trong d6: Nha may dién thif [ ¢6 cong sudlt 16n nhat( 200 MW ) déng vai trd clia nha
mdy dién chil dao v duge chon 1am nit can bing cong suat thi ta c6 thé xac dinh dugc ham muc

tiéu ctia phuong an tim minZ,:

Z,= ZB.L 1, > min = é= L
1

TR
ij=1 p W=

g,

i min ;

ij
Tuong dvong von:

Z
'"Bi =L ([ 4L 0 L L (T, L s (L5l AL 6. (g +1ig) +10 5. (Tt 50)
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+L (L st Loy (Lt L Ly (Lt L)+ Lo (oL M L (Fapt L)
Ll L L (Ll )+ Lot B+L (Ll )
+L s (Lt L 0+ L (L + L+l o (15+]15,)
e UasHlH Lsr. (I +155)
+L, (I +]5,) — min;
Thay s6 vao ta co:

Z
f =80,62.1,,+13)490,55.(1 1+1:,)+197.23.(1,,+1,,)+202,48.(1,+1.)

+06,57.(1,+1,)+155,242 (1, ,+1,,))

+106,3.(1, 130+ 161, 24(1,,+15)+ 180,28 (Lc+1 ) +50.( L+, ) + 1 45,6(1,,+15,)
+120,42 (T, +1,:)+ 116,621 s+1.)+58,3.( Ly +1:6)+67,08.(1,,+151)
+36,00.(Ls+1 )+ 143, 18.(1 +1,0)+63,24 (1,541,

+152,97 (It J+50. (I +155)

+110.(1;+15¢) — min;

2. Ldp hé plucong trinh rang buée

Ta cé:
P 4
[ R . =0,28 (kA);
V3U.cosd, +3.110.09
P,
L=z = 4974 k),
V3U.cosg, +3.110.09
P 4
L=t _ga6g A
v3U.cosg, ¥3.110.09
P 12 :
1, = Lo B 4245 kA,
V3U.cosd,,  V3.110.09
P
I = : Y7 0274 (kA):
V3U.cosg,  V3.110.09
P 2
I,=—" = >0 =0,617 (kA):
3U.cosp, 3.110.085
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- Lay nha mdy dién thir nhat (wong dng véi ndt tha 6 trong so dé ) lam niit can bang

cong suat . Suy ra ta ¢6 hé phuong rinh Kigehop 1 tai cdc nut nhie sau:

+) Nut phu tai 1:

i:l*‘is|+iu+i-‘1+im+i7|_ilz_in_iu_its_iw_in:il =0.28; (D)
+) Niit phu tai 2:
i|2+i32+i-|:+’s:+ia1+i?z’izl_izs"iz«t_izs*izo_ip:iz = 0274, ()
+) Nt phu tal 3:

i13+i3_;+i_n+ii_;+ib_.‘+'ln—i31—133—134—i35—i3r,—13?=i3 =0,268; (3)
+) Nut phuy tai 4:

iu+i:4+i.u+i54+im"'iu_iu_142_i43'i45_i4b'i4?:i4 =0245 (4
+) Niit phu tai 5:

T B B e e B B T el 1T PR PR B =0274; (5
+) Nit ngudn 7

[y iy i+l g 41 =ly —lpy = by =l =1y =1, =0926;  (6)

L. Ap dung thuat toin don hinh dé tim phuong én toi wu:

Bude 1: Xuat phdt tir phuong dn cé Z,min ta c6 hé dn co ban la:
(L e hae s Ioas s L Lsy )

Bidu dién cic dn co bin chi theo cic dn khong co ban:

+) Biéu dién I, Rut I,,0 phuong trink (4) thay vao 154 phuong trinh (3), ta dugc

phuong trinh méi nhu sau:
ot 41t § ot Lot ot B ol gl lar Ll T T T T s 10 =0519 (D)
+) Bidu dién 1, Ldy 155 6(7) thay vaoe (6) ta dugc phuong trinh mdi:
(RS T T (N (RS B QR VS ) QRS QS Y R [,tia+ie
tlgtl b gl el gt I+l =0,407 (8)
+) Bi€u dién 1 . Ly [ 5, 0 (8) thay vao (3) ta duge phuong trinh méi:
GV SO S SRS A SR S e QR Y TR IS B a1 s

-1 iﬁ+i ia‘i n\"'im‘im"'in"’i ‘.rg+i-,rf. =0,139 (9)

211



Khi d6 ta ¢6 hé phuong trinh ring bude méi nhu sau:
4 Izl+i31+i4|+i5l+im+i?|“ilz_in_im‘iw_im‘in:il =0.28;
i,z-risg+i42+i53+ih2+in—ill—i'z_;—iu—izs—i%—iyzi2 =0,274;
in-im-i,_q-i”-124-125—i2?-i34-i35-i_‘?+i4,+i42+i43+
Flag g g +1 gty Doy Mg -log +ig +1oy +iy =0,407;

< i?5+i14+iI5+i24+i2ﬁ+i34+i15'i41'i42-i43'i46'i4?'i51_
=l PP PO U =0,519;

R Y DR (U (R BN Ly 0y gy +0, +1 +1, +

g+l -l + g -Tay -1 - Les ~Tr #1514 +15 =0,139;

\ gy +1, +1,, + 1, t1gy +lgy =1y 1y gy =1y =y — 1, =1, =0,245:

Béng phuong phdp don hinh ta ¢6 két qua tinh todn nhu sau:

Hesﬁénw Ten dn co — 56,57 | 50 | 583 { 143,18 [15297| 110
an ban L, I, L; I | L7
56,57 161 0,28 1 0 0 0 0
50 62 0,274 0 1 0 0 0 0
58,3 136 0,139 0 0 -1 -1 1 -1
67,08 173 0,407 0 0 0 -1 -1 1
50 175 0,519 0 0 0 1 l 0
36,06 154 0,245 0 0 0 1 0 0
A = 0 0 | -117 | -1825 |-2284| -235
F1 =99,72956
155242 | 1456 | 67.08 | 63,24 | 50 | 110 |80.62 90,55 [197,23|202.48| 56.57 | 155.24
L L, Iy L, L T I L L, I L I
1 0 0 0 0 0 S I B -1 1 -1
0 1 0 0 0 0 1 0 0 0 0 0
1 1 0 0 0 1 0 S T 0 -1
1 1 1 0 0 1 0 0 -1 -1 0 -1
0 0 0 L 1 01 o 0 1 L 0 0
0 0 0 1 0 0 0 0 ! 0 0 0
26,708 (29,78 o0 |2282] o 15 |-87,19(-205.4{-293,1|-334,4|-113.1/-337.19




80.62 | 106,3 [161.24]180.28] 50 1145.690,55 | 1063 [120,42|116,62| 583 | 67,08
I, Li | Ly | Ls | Le | Iy | Iy 1 Ly | Ly | Ls | L I,
! 0 0 0 0 0 l 0 0
-1 -1 -1 -1 -1 -1 o [ 1 0
0 -1 -1 -1 -1 1 I 0
0 0 -1 -1 -1 0 0 -1 -1 0 -1
0 0 1 i 0 0 0 1 L 0 0
0 0 1 0 0 0 0 0 1 0 0 0

7405 |-214.6|-250.6|-305,7] -100 | <321 [2432] 2 |-101,4(-133.7] -58.3 | -1342

197,23 |161,24(120.42} 36,06 | 43,2 | 63,24 (202,48(180,28(116,62{ 36,06 | 153 50

I-II 142 l-!“i I-IS I-ib l-l? 15 § 152 ISJ I-H Isﬁ 15?

1 0 0 0 0 0 1 0 0 0

0 ] 0 0 0 0 0 l 0 0

t l 0 0 1 0 I i 0 0 1

1 1 l 0 ] 0 1 1 1 0 1

-1 -1 -1 0 -1 -1 -1 -1 -1 0 -1 -1
-1 -1 -1 -1 -1l 0 0 0 l 0 0

-101,3 [-71.92]-139,4| -72,1 |-103,9(-149,3{-70,53| -54,9 |-99,54] 0 {-77,59| -100

Hinh 6.11
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Sau bude 1: Ta loai dugc 1, ra khoi hé 4n co ban va tim dugce 4n co ban mdi dé dua vio

hé Ia I, , tinh duoc gid trj F,= % =99,72956 ;

Tirdétacohédn cobinméila (1 T T s T ps 1oss 1)
- Bude 2: Xuat phdt tir hé an co ban méi ta ¢é hé phuong trinh ring buéc méi nhu sau:

iZI + I_‘H + 141 + i5|+ i(,l + in _IIZ ‘ju - tn - i|5 _ilb _in :i] =028 .
ioz + ilz + i:s + 114 + iIS + il? - iz: - iza _i3| _i36 - i4| - i4a "‘isl
_i.ﬂo+163+is4+ios+ia7‘i?|_im = 0135

Iy + B +1 4+ Ty +14 + I =15, - I — 1y -1, -1, -1y =1,=0,268;
ei?s +1 :4+i|s +jz4 +izs +i_u +i 35‘i4| '142 '143 'i-iﬁ ‘14? _iﬁl -
-1 'is_\ -l -1y =0519;
I -1 -1y, 3 IR FRS M 2o Ly # 14 #15, +1y +1,, +1, 41+
+Hg +lg -1y g T -y -l -1 +15 +1, =0,139;

Ty +0, 1, +1,, + [ +15

—I, -1, - Ly -1, -1, -1, =1, =0,245;

Ap dung thuat todn don hinh ta thu duge két qua tinh toan nhu sau:

Hes6 dn | Tendn Phuong it 56,57 { 50 | 58,3 | 143,18 { 15297 | 110
c0 ban cc ban I, I, L I, I I,
56,57 161 0,28 1 0 0 0 0 0

50 162 0,135 0 1 1 | i !
145,6 172 0,139 0 0 -1 -1 -1 -1
67,08 173 0,268 0 0 i 0 0 0

50 175 0,519 0 0 0 ] I 0
36,06 154 0,245 0 0 0 1 0 0

A= 0 0 -87 | -152,7 | -198,6 | -206
F2 =95,59014
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155,242 | 145,6 | 67,08 [ 63,24} 50 110 | 80,62 | 90,55 |197,23|202,48| 56,57 | 155,24

IT] I?Z I';'j I'N ITS 116 112 IIS Il4 IIS l16 Il?

1 0 0 0 0 -] -1 -1 -1 -1 -1

-1 0 0 0 0 -1 i 1 1 1 0 1

i 1 0 0 0 1 0 -1 -1 -1 0 -1

0 0 1 0 0 0 0 1 0 0 0 0

0 0 0 1 1 0 0 0 1 { 0 0

0 0 0 1 0 0 0 0 1 0 0 0
-3,072 0 o 2282 O -14 [-87,19]-175,6-263,31-304,7|-113,1 (-307.41

80,62 | 1063 [i61,24(180,28| 50 |[145,6|90,55]106,31120,42{116,62] 58,3 | 67,08

lZ I IZJ 124 125 IZ& IZ? l.ll IJZ l.l—d 135 ll& IS?

1 g 0 0 0 1 0 0
-1 0 0 0 -1 0 -1 -1
0 -1 -1 -1 -1 1 1 0
0 1 0 0 0 -1 -1 -1 -1 -1 -1
0 0 1 1 0 0 0 | 1 0 0
0 G l 0 0 0 0 0 1 0 0 0

-74,05 1-184,8|-220,8{-275,9( -100 | -291 [ -5,46 {-27,78{-101,4{-133,71-175,41 -134,2

197.23 . - 24)120.42] 36,06 | 14322 | 6324 |202.48 |180,28(116,62| 36,06 | 153 | 50
l-\\!' 14.’. l-l.‘ I-IS I-I-ﬁ I*ﬂ' lsl 152 153 154 156 IS'-’
| o o ol o ] o | o[ o] o
0 o o | o | - 1§ 0 0 | -1
1 t | oo | 1 1 1 0 | 1
0 0 1 | o | o o o | 1] o] o
a lalalolbalalala]a]o]-1]a
4 | alalalalalololoji|o]o
1311 |-101,7]-139.4] -72.1 |-133.6]-149.3|-100,31]-84.68|-99,54| © 1-107.4] -100
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Sau budce 2: Ta loai duge dn I, ra khoi he &n co bin va tim dugc I, dé dua vao hé dn co

2 =95,59014 ;

N

ban , tinh dugc Fy=

|

Tudétacohe ancobanméila(Iq: 1o I 10 Daes 1) :

HMinh 6.12.

BudGce 3: Xuat phat tir hé an co ban méi ta ¢6 hé phuong trinh rang budc méi nhu sau:

rizl * i3| + i4| + i-"‘" im + in _ilz _ils -1y ‘i|5 -T, 1 =1,=028 ;
I +1+1,+ La+1; +1, —1, -1y RS P ~ 1, - 15,
=L+l + L+l + 1 =1, -1,y = 0135 ;
in + iu + 133 +1, + is; + io} -1 "132 - i_u "iss - im -1 =i3 =0,268 ;
*i?s + its + izs + 135 +i45 + 15 _ijl - isz “153 *i54 o 157 =1, =0274

Iy Ty -1y -Hp -1y -0y, -1 a5 1o+l +1 + 15 1, + 1+
+jil +1g -1 + 1 ) PR P iﬁs T +15, + I, =0139;

1?4 + in + 134 + i34 +164 + i54 “in _iqz _143 _145 =Ty “14? :id =0,245;

Ap dung thuat todn don hinh ta thu dugc két qua tinh todn nhu bang sau:
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He s6 dn Ten 4o 5657 | 50 | 58.3 | 143,18 | 152,97 | 110
co ban cd ban Phuong an I, I, | I | | | P
56,57 161 0,28 i o]l o 0 0 0
50 162 0,135 o |1 ] 1 1 1 1
145,6 172 0,139 o | o] - 1 -1 1
67,08 173 0,268 o tol 1 0 0 0
50 175 0,274 o o] o 0 1 0
63,24 174 0,245 o o] o 1 0 0
A= 0 | 0| -87 | -1755 | -1986 | -206
F3 =89,99924
1552421 145.6 | 67.08 | 6324] 50 | 110 |80,62 [ 90,55 [197.23202,48] 56,57 | 155,24
Ly Ly L L Lz P I L Ljs L I,
1 o lol o olo|latalala]-1] 4
1 o | o] ol o] 1] i 1 1 | 0 {1
1 1 0 0 0 1 o | -1} -1 | - 0 |y
0 o | 1t [ o] ol ol ol 1 o | o 0
0 ool ol 1 |o]]o]o 1 | o | o
0 o lo | 1 |Jolololol|l 1] 0] o0 0
3072 0o | o | o 14 |-87,19]-175,6|-286,2|-304,7|-113,1|-307,41
80.62 | 106.3 [161.24]180.28] 50 | 1456 (90,55 | 106,3 [120.42(116.62| 583 |67.08
L L L L I L I, | 1 I Lss L Ly
1 ol ool ol o} 1 o | o o] o
a0l ol o]t lo ] 4 1
o | 1! a1l a1 o |-t ] 1] 1 ]o 0
0o | 1 ol o | ol a7l 0|l | 1] a
0o | 0 1 oo lo|oloj1 o] o
ol o | 1t |lololof]olo] 1t ]o] o] o
74,05]-184,8]-243,6|-275.9| -100 | -291 | -5,46 |-27,78|-124,3|-133,7|-175,4|-134,2




197.23161,24| 120,42 | 36,06 | 143,2 | 63,24 120248 180,28(116,62] 36,06 | 153 50
L, L, Ly Ls Ls Ly I5 P Ls I L I
1 0 0 0 0 0 1 0 0
-1 0 0 0 -1 0 -1 0 0 0 -1
| 1 0 0 1 0 \ 1 0 1

0 l 0 0 0] 0 0 \ 0 0 O

0 0 L 0 -1 -1 -1 -1 -1 -1

-1 -1 -1 -1 -1 -1 0 0 0 1t 1 0 0
-108,3(-78,88(-116,58( -49,3 -110,8 -126,48(-100,31(-84,68|-99,54|-22,82}-107,4 -100

N

2

Sau budc thir 3: Ta thu duge I, = =89,99924 la gia tri nhd nhat cua moi phuong én,

khong thé tim thiy phuong dn ndo ¢ Z <89,99924 , vi moi gid tri cua A déu nho hon hoac
bing khong( 0 ) nén néu ta tang gid tri cha bat ki mot an khong ca ban nao ciing déu dan dén
viéc tang gia tri ciia ham muc tiéu Z twong duong véi viéc tang ham chi phi ton that dién nang
Z,.

Két luan: Phuong 4n ¢6 ham chi phi t8n thét dién nang bé nhit 1a phuong 4n ma cay

bao triim cua né gém cdc canh:
(Lets Loz s Lp s Ry s Las s gy ) 5

6.4.3.6. Xdy dung cdy phuong dn va tim phuong dn t6i wu theo phmmg phdp cdn va
rnhdnh

- Theo dau bai 1a c6:
Hé s8 khong phu thudc vao Fy: A = 400000000 VND/km.
Heé s6 phu thuoe vioF,, @ B=410000  VND/km.mm’ ;
Thoi gian sir dung cong sudt 16n nhat1,,.: T, = 4200 h,
Gia dién nang tén that: ¢ = 500 VNB/AWh.

Suy ra thoi gian ton that dién nang 16n nhat 1 la:
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t=(0,i24+T,,.10" ). 8760 = 25924 h.

Do he théng truyén t3i dién nang & cap di¢n 4p U =110 kV cho nén ta st dung day dan
12 day nhom 15i thép , ki hieu AC, ¢6 J,, = 1,1 A/mm’, c6 dién tr& sudt p= 31,5 cmm’/km , cb
tiét dien nho nhat F,,, = 70 mm”.

Suy ra:

Chi phi xdy dung dudng day tir1tdi j la:

I.
K,‘j: A+B'i 'Lij;
Iy

Chi phi 16n thit dién nang trén dudng day 1ir i t6i j la:
Yia, = 3prel;L )
Tuy nhién do tinh chit cla phu tai la ho loai 1, phai ding day kép dé truyén tai cho nén:
K; =2. [A+ B.—}].L-,j ;
T
Yaa, = 2.3.p tel L Ji:(1,1a dong dién chay rong mot day dan dan).
Khi dé ham chi phi tinh todn clia dudng day tiri 1i j 1a:
ZI_’ =2.(1.LA+ B‘ﬁJLU +2-3-p. TCIUL“‘J“;
ki
Suy ra:
Z,=AL,+BL, 1

Véi  A=2aA;

= a.B
B= 2.(J—+ 3plclt, ] :

kL
Thay 6 vao ta duoc:

A =2.(0,0440,125).400.10° = 132.10° VND/km.

kit

p=2. aB  3prcl, | = 2134801490 = 269602980 VND/km.
J L

Tir gid tri cla A vi B tac6 thé tinh duge cdc gid tri chi phi can cla hé thong da cho.
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Ta cé:

W, =minZ = > AL, =318,01.132.10° = 4,1978.10° VND,

ij=1
W,=min Z, = 0.5. ZB.LU. ; = 0,5.269602980. 89,999 =1,213.10" VND.
ij=1
W=W +W,=4,197.10" + 1,2132.10" = 5,411.10" VND.

W la gid tri chi phi khong thé nhé hon clia bat ki mét phuong &n nao va ham chi phi tinh
todn cba phuong dn chi bing W khi phuong dn dé vira Ia phuong dn c6 chi phi vén ddu wr nho
nhat vira 1a phuong 4n c6 chi phi tén that dién nang nhd nhat.

e Su dung phuong phip can va nhanh dé tim cau triic 6 wu:
Dau tien ta xay dung cay phuong dn nhu hinh 6-11.

Ung v6i diém O ban didu ciia céy phuong an di vé phia phai v&i cac nhanh ¢6 chiéu dai

tang dan sao cho tao thanh cay bao triim nho nhat .
bieém O la di¢m tap hop cic cay phuong dn, c6 1™ phuong 4n.
Bude 1: I Ia tap hop cdc canh clia cay bao trum nhé nhat |,
Tai Flaco 2, =Z,,+Z, ;

Véi:  Z,. =W, = 4,197864.10" VND.

Ly =0,5. Y BL,.1,=05. B. F1=0,5. B.99,72956= 1,34437.10" VND.

it
Suy ra:
Zy = Z,+Z,=4,197864.10" + 1,34437.10" = 5,54223.10" VND.
Lay Z; lam m&c dé so sinh ham chi phi tinh todn Z cia cée phuong dn Khéc.

Bude 2: Tu dinh F di lén E | 1ir E 18 trdi . Nguyén tic ré trdi 1a bod qua nhdnh vira di lén
(7-3 ) durge dinh G.

G la cay bao trum nho nhat voi diéu kién 1a khong chia canh (7-3).
G bao gom cdc canh:

Canh 5 4 dai:  36.060 km
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Canh 6 1 dai:  56.570 km

Canh 6 2 dai:  50.000 km
Canh 6 3 dai:  58.300 km
Canh 7 5 dai:  50.000 ki
Canh 7 6 dai: 110.000 km
O

Hinh 6.13. Cdy phuong dn.

Ta co:
Zi= ot Lo s

Lay Lo =minZ, =W, ;
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Zig= D AL, = 360,93 . 132.10° = 4,7642.10" VND.
ij=I

Suy ra:
Lo=Zg+ 2, =4,7642.10" + W, = 4,7642.10"° +1,2132.10"
=5,97747.10" VND.

Vi Zs > Zg nén Z; khong duoe chon 1am méc d€ so sénh ti€p.

Hinh 6.14.

Budc 3: Tirdinh G di [en dinh D va 1& trdi dén H.

H 1a ¢y bao trim nho nhit ¢6 cdc canh (6-4; 7-5; 6-2; 6-1) nhung khéng ¢6 canh ( 6-3)
va c6 thé cé canh (7-3).

- Hbao gém cédc canh:

Canh 3 1 dai: 90,550 km
Canh 5 4 dai: 36,060 km
Canh 6 1 dai: 56,570 km
Canh 6 2 dai: 50,000 km
Canh 7 3 dai: 67,080 km
Canh 7 5 dai: 50,000 km
Ta cé:
Zy=Zy+ Zy ;
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Liy Z,, = minZ, = W, ;

Zuy= D AL, =350.26.132.10° = 4,623432.10" VND.
i.j=)

Suy ra:

Zy = Zyyy + W, =4.623432.10" +W, = 4,623432.10" +1,213276.10"
= 5,836708.10" VND.

Vi Z,, > Zg nén Z,, khong dugc chon 1am mdc dé so sanh ti€p.

Hinh 6.15.
e Budc 4: Tirdinh H di Ién dinh C rdi r& trdi dén dinh I .

I 1a cay bao trim nho nhét chita cic canh ( 6-4; 7-5; 6-2 ) ma khong ¢6 canh ( 6 -1)

nhung ¢6 thé cé canh ( 6-3; 7-3 ).
- I bao gém cdc canh:

Canh 2 1 dai:  80.620 km

Canh 5 4 dai:  36.060 km
Canh 6 2 dai:  50.000 km
Canh 6 3 dai: 58.300 km
Canh 7 3 dai:  67.080 km
Canh 7 § dai:  50.000 km
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Ta cé:
Z=2Z,+ 2Zy ;

Liy 7, = minZ, =W, ;

Zy= Y AL;=342,06 . 132.10° = 4,515192.10"" VND

131
Suy ra;
Z=7Z+ Z;;=4,515192.10" +W,=4,515192.10" +1,2132.10"
= 5,72846.10" VND.
Vi Z, > Z; nén Z, khong duge chon lam méce dé so sanh tiép.

Hinh 6.16.

e Bwéc 5: Tirdinh I di 1én dinh B réi 1€ trdi dén dinh J .
J la tap hop cdc canh cha cdy bao triim nho nhat c6 diéu kién 13 khéng chia canh ( 6-2 ).

- I'bao gédm cdc canh:

Canh 2 1 dai:  80.620 km
Canh 5 4 dai; 36.060 km
Canh 6 ! dai:  56.570 km
Canh 6 3 dai: 58300 km
Canh 7 3 dai: 67.080 km
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Canh 7 5 dai:  50.000 km
Tacd: Z,=Z;+ Zy

Liy Z,; = minZ, =W, ;

Zu= ZK-L'.,' = 348,63 . 132.10° = 4,601916.10" VND
by
Suy ra:
Z=Z,;+ Z,; =4,601916.10" +W, = 4,601916.10" +1,2132.10"

=5,815192.10" VND.

Hinh 6.17

Vi Z, > Z, nén Z, khong duge chon [am mdc d€ so sdnh tiép.
e Buoc 6: Tirdinh J di lén dinh A, r& nhdnh sang trdi t6i dinh K.
K 13 tap hop céc canh cla cay bao irim nhé nhat c6 diéu kién 12 khdng chida canh ( 7-5).

- K bao gém ciic canh:

Canh 5 4 dai:  36.060 km
Canh 6 1 dai:  56.570 km
Canh 6 2 dat:  50.000 km
Canh 6 3 dai: 58.300 km
Canh 7 3 dai: 67.080 km
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Canh 7 4 dai: 63240 km
Ta cé:
Ly=Z\+ Zy .
Lay Z,x = minZ, = W, ,
Zik= Q2 AL, =33125. 132.10° = 4,3725.10" VND,
Suy ra: o
=7+ Zy =4.3725.10"+W, = 4,3725.10"'+1,2132.10"
= 5,585776.10" VND.
Vi Zy > Z, nén Z, khong duge choﬁ lam méc dé so sanh Gép.
¢ Budc 7: Turdinh K di lén dinh O va ré trdi dén L.
L la tap hop cdc canh clia ciy bao trom nho nhat c6 diéu kién 1a khong ¢6 canh ( 6-4) .

- L bao gébm céc canh:

Canh 6 1 dai:  56.570  <km>.
Canh 6 2 dai:  50.000 <km>.
Canh 6 3 dai: 58300 <km>.
Canh 7 3 dai;  67.080 <km>.
Canh 7 4 dai; 63.240 <km>.
Canh 7 35 dai; 50.000 <km>.

Tacé: Z,=Z,.+ Zy ;

Zy= Y AL, =34519.132.10°=4,556508.10" VND.

)=l
Suy ra:

Z =7, + Zy =4,556508.10"" +W, = 4,556508.10" +1,2132.10"
= 5,769764.10"" VND.

ViZ, > Zg nén Z, khong duge chon 1am méc dé so sénh tiép.
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Do tir O di sang L khong t6n tai phuong dn 161 uu cho nén khong thé 1ién hanh cai tién

dé tim phuong 4n t6i uu hon nita , dan d€h qud trinh 161 vu bi dimg lai.

Két luan:

Phuong &n t8i wu 1a phuong 4n bao gom cdc canh:

Canh 5 4 dai:
Canh 6 1 dau:
Canh 6 2 dai:
Canh 6 3 dai:
Canh 7 3 dai;
Canh 7 5 dai:

Day chinh [a phuong 4n c6 ham chi phi von ddu tr xay dyng cuc ti€u.
Phuong dnndy c6 Z, = W, = 318,01.132.10° = 4,197864.10" VND.
Z, = 0,5.4.99,72956 = 1,35.10" VND.

36.060
56.570
50.000
58.300
67.080
50.000

Téng chi phi tinh wodn cta phuong dn la:

Z=7,+7Z,=4,197864.10" + 1,35.10" = 5,55.10" VND.

km
km
km
km
km

km
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Chuong 7

QUI HOACH MANG DIEN DPIA PHUONG

§7.1. KHAI NIEM CHUNG

Mang dién dia phuong 1a mang dién phan phdi cho mét dia phuong hoac mot khu vue
phu tdi khong 16n 1am vi du nhu mot tinh, mot khu vuc nhd nhu khu cong nghiép, viing mo,
nong truong I6n, ngoai ¢ cic thinh phé via mang dién thanh phs. Thong thuong dé phan phéi
dién nang trong mang dién dia phuong nguoi ta hay sir dung uéi trung ap tic 1a luéi dién ¢6 cap
dién ap 6; 10; 22: 35kV.

Do mang dién dia phuong 1a mang dién tryc ti€p phan phéi dién nang cho cdc phu tai
nén mang dién dia phuong ciing khong ngimg phit trién theo phu tdi. Chinh vi vay céng tic qui
hoach mang di¢n dia phuong cdn phai ti€n hanh lién tyc. Thong thudng ngudi ta tién hanh lap
qui hoach cho thoi gian 5-7 nam, ¢6 tinh dén sy phét irién trong trong lai va ¢ xét dén k&€ hoach

trude mat 2-3 nam.

Sau khi di ¢4 qui hoach vé luéi dién khu vuc, ngudi ta mdi tién hianh qui hoach mang
dién dia phuong. Muc dich cta qui hoach mang dién dia phuong 1a xdc dinh nhu cdu dién nang
cua dja phuong trong tuong lai theo thdfi gian du dinh 1am qui hoach, dua trén két ciu clia mang
dién khu vyc, cic phu tai di dir kign cba dia phuong va dua vio két ciu cé sdn tir rude dé tién
hanh xéac dinh cic phuong an cung cip dién va lua chon phuong 4n t6i vu. Sau dd, trén co sd cha
mang dién da lva chon, tién hanh cdc budc tinh 1o0dn thiét k€ ki thuat nhu lva chon so dé dau
day, vach cic tuyén dudng, xdc dinh tiét dién day din, lya chon mdy bién 4p, tinh todn cdc chi
tiéu kinh - ki thuat cha mang dién vira thiét k&.

Qui hoach mang di¢n dia phuong ¢4 lién quan dén nhiéu qui hoach khic nhur qui hoach
dan cu, qui hoach dé thi, qui hoach phar trién nong thén, qui hoach phit trién cong nghiép va tha
cong nghiép dia phuong va dac biét quan trong 1a né c6 lién quan tryc tiép 6i mang dién di ¢
san tif trude v.v...

Céc 6 ligu ddu vdo cha qui hoach mang dién dia phuong anh hudng rit nhiéu dén do
chinh xdc cua ban qui hoach nén cdn coi trong cong tdc thu thap va xir If s6 liew.
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Thu thap xir li $6 liéu
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pitu tai kinh &
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Xidc dinh nhu ciu dign ning vi do thy phu i

——

Lap mo hinh 10dn hoc cho hé thong dién

Lap n phurong 4n noi day

S
(ﬁ\— < Di c6 mang dién

L

i:=

I

Dinh gia mang dién & thoi diém
»{qui hoach

Bén kinh toi wu

¥

Chon cap dién dp PA

thyr

h

Chon ti¢t dién day dan

v

Xac dinh AU, PA

v

Xac dinh ZAP:ZAAZ,

iz >

b

Li=1+l

Chon phuong an t6i uu

v
Chon mdy bién dp

v

v

Chon so dé néi dién chinh

Tinh todn ché do mang dién

Y

Lap bang chi tiéw KTKT mang dién

4

In két qua - STOP

Hinh 7.1. So dé khot qui hoach mang dién dia phuong.
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Qui hoach mang dién dia phuong mot cach ding dian va hoan chinh sé& khong nhitg
gitip dia phuong c6 duge nhimg dinh hudng phat trién kinh t€ x3 hoi & dia phuong ma con gitp
cho trung wong c6 nhing s6 liéu chinh xdc dé hiéu chinh qui hoach tdng thé 6t hon.

Viéc 1ap qui hoach mang dién dia phuong & nudce ta hién nay con chua duge coi trong
diing mifc nén con gip phai mot s khé khan nhu: nhiéu hé s6, chi tiéu, tiéu chudn chua xic dinh
10 rang, cic 6 liéu thong ké con thi€u va chua chinh xdc, cdc qui hoach khéc cia dja phuong va
mang dién c¢6 sin & dia phuong con chip vd, chua déng bo v.v...

Viéc lap qui hoach mang dién dia phuong 1a mét ¢coéng viéc rat phic tap va khé. C6 thé
tom tit cdc cong viéc chinh va trinh v tién hanh ciing nhu méi quan hé giita céc cong viee dé
nhu so d6 khdi hinh 7.1.

§7.2. NOI DUNG CHINH CUA QUA TRINH LAP QUI HOACH MANG DPIEN
PIA PHUONG
Dé 1ap qui hoach mang dién dia phuong ta c4n ti€n hanh cdc bude chinh nhu sau:
1. Tim hi€u tinh hinh dia phuong.
2. Du bdo nhu cdu dién nang va dé thi phu tai cia dia phuong.
3. Xéac dinh phuong hudng sir dung ngudn dién trung uong va ngudn dién dia phuong.
4. Xdc dinh cdu triic cua mang dién dia phuong.
5. Tinh todn ché do dé ddnh gia cdc chi tiéu chia mang dién.
Ta s& ldn luot nghién ciu cde budc do:
7.2.1. Tim hiéu tinh hinh dia phuong
Tim hiéu tinh hinh dia phuong nhim muc dich ¢6 duoc nhiing thong tin can thiét vé nhu

cdu va phiong hudng sir dung dién & dia phuong, tinh hinh va dac diém cia dia phuong vé cic
mat ¢d lién quan dén vin dé qui hoach mang dién nhu sau:

7.2.1.1. Ddancu

Ta cdn ndm dugc téng dan sé cha dia phuong, mite tang dan sG theo thoi gian, phan loai
va phan b6 dan cu, trinh do van hod va miic s6ng binh quan, tap quan chung, vdn dé nha &, phan
b6 lao dong trong kinh t& v.v... Cdn c6 ban d6 chi tiét vé phan bd dan cu trong dia phuong & nam
qui hoach d€ c6 co s lap qui hoach phan phdi dién cho sinh hoat ciing nhu dé vach tuy&n day
cho chinh xic.
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7.2.1.2.8u phdt trién ciia cdc nganh kinh té ¢ dia phuong
Cin quan tam ding miic vé cic mat sau:

- Cong nghiép - bao gdm cdc s liéu vé thyc trang va dy kién phat trién clia cong nghi¢p-
dia phuong, cdc nganh nghé tiéu thii cong, cc xi nghiép cla trung uong tai dia phuong, céc tiém
nang vé nang luong so cap vi khodng san & dia phuong, cac du dn xay dung cia Trung vong du
kién dat tai dia phuong...

- Nong nghiép - bao gém dién tich canh tic, cot dat, phan ving trong trot. Mic d¢ han
ting va dién tich cdn chéng han, ting. K& hoach xay dung céc tram bom. Céc loai cay tréng chinh
& dia phuong, san lugng lia, hoa mau. Tinh hinh chén nuoi, nghé phy v.v...

- Giao thong vén tii - bao gém céc thong tin vé thyc trang va k& hoach phat trién giao
thong van tai & dia phuong. Cu thé 12 ban d6 chi tiét vé céc loai dudng giao thong & dia phuong
phu dudng bo, dudng thuy, dudng sit va dudng hang khong (néu c6), ké hoach cia trung uong
va cha dia phuong vé phdt trién giao thong tai dia phuong va cdc viing 1an can dia phuong, cac
o s& phuc vi cho giao thong nhu nha ga, bén bi, tram stra chifa phuong tién giao thong v.v...

7.2.13. Bia li

Bin dé chi tiét vé dia }i cla dia phuung c6 chi o dia hinh cy thé ciia hé ao, séng ngdi,
bdi ldy, d6i nii, rimg cay, duong giao thong, khu dan cu... dé gitip cho vigc vach tuyén céc
dudng day tai dién va lya chen vj tri cdc tram bién ap duge chinh xdc. Chat dat va di¢n trds sudt
chia dat. Diéu kién khi hau, thuy van nhu cap gié khi béo, tinh hinh vé lugng sét trung binh hang

ndm, nhiét do cao nhdt, thap nhat hang nam v.v...
7.2.1.4. Mang dién dd co sdn ¢ dia phuong

Trude hét cdn phan tich va dénh gid cac nguén dién ¢6 thé khai thic & dia phuong nhu
thuy dién nhd, nhiét dién, phong dién, dién dia nhiét v.v... Doi v6i ludi dién dia phuong duge
cung cap tir ludi dién Quoc gia di ¢d sdn & dia phuong cdn quan tam dén so d6 lusi dién ur
trude khi qui hoach, cdc diém didu vio mang dién khu vuc, vi tri va cong sudt cia cdc ram bién
4p trung gian, kha nang phat trién clia tram bién 4p trung gian, ket cdu cu thé cla cic dudng day
1ai dién, cdc bo phan 6 thé tan dung duge clia mang dién cii v.v... Cdn ddnh gid duge kha nang
mang tai cfia mang dién bao gdm kha nang mang tai cda cdc tram bién p va kha nang mang tai

cua dudng day.

Kha nang mang tai ciia tram bi€n 4p duge thé hién & hé s6 mang tai trung binh k,,, duge
tinh nhu sau:

231



k mi = Plh
P

din

trong d6: Py, Py, 1a cong sudt tiéu thu trung binh va cong sudt dinh mic cha may bién 4p.

Khi nang mang tai clia dudmg day duge thé hién bing (i s6 gilta mat do dong dien I6n
nhét va mat d6 dong dién kinh t€ cha dudng day.

7.2.2. Du bio nhu cau dién nang va do thi phu tai cua dia phuong
7.2.2.1. Dy bdo nhu cdu dién ndng cia mang dién dia phuong

Phuong phap dy bdo nhu cdu dién nang di duge trinh bay & chuong 2. O day chi dé cap
dén mot 56 nét rieng biét khi xdc dink nhu ciu dién ning cha mang dién dia phuong. Pé&i véi
mang dién dia phuong, do viéc dy bdo cua cdc nganh kinh (€ & dia phuong la don gian va it bién
dong nén ngudi ta thudmg sir dung phuong phdp tinh tryc 6é€p dé xéc dinh nhu ciu dién niang. Ta
c6 thé dua trén k& hoach phat trién clia cdc nganh ciia dia phuong, tir san lugng hang nam dé suy
ra nhu ciu dién nang cia cdc khu vuc, cic nganh kinh € khic nhau. Ching han, tir téng san
lugng, qua hé s& nhu cdu K, (kWh/don vi sin pham) tinh ra nhu cdu dién nang, hoac tir tong
dién tich rudng dat can chdng han, ting thong qua hé s& (udi tiéu (kWh/ ha ruong dat ) wy theo
vilng nii, trung du hay dong béang, tinh ra nhu cdu cho wéi tiéu.

7.2.2.2. Xdc dinh phu tdi

Phu tai dién 12 s6 liéu ban ddu rat quan trong dé thiét k€ mang dién v tinh todn cic ché
do ciia mang dién. Tur gid tri phu tdi, xdc dinh dugce cong suat 16n nhdt cdn trang bi, cong suit va
sO lugng cla cdc may bién dp, cdp dién dp cia mang, ti€t dién diy dan, tinh toan (8n thit cong
suat, tén that dién nang, 16n thal dién d4p v chon phuong thiic diéu chinh dién 4p trong mang
v.v... Xdc dinh phu tai dién 12 giai doan dau tién coa coéng tac qui hoach mang dién, nham muc
dich lya chon va kiém tra cdc phan tir cha mang dién theo diéu kién ki thuat va céc chi tieu kinh
t&€. Viéc lya chon hop li so d6 va cdc phdn tir clla mang dién theo cédc chi tiéu kinh € k1 thudt cha
né ( v6n ddu wr, phi ton van hanh hang nim, chi phi qui déi, tn that dién nang...) déu phu thuoc
vao sy ddnh gid ding din ki vong todn (gid tri trung binh) cia phu (i dién.

Phu tas dién ¢6 cdc tham 56 chinh nhu saw;
1. Céng sudt dinh mitc

Cong sudt dinh muc P;, ( hay cong suat danh dinh) cla thiét bi dién 1a cong suat tic
dung dugc thiét k& img véi cdc diéu kién chuadn do nha ¢hé tao ghi trén nhén (hodc trong li lich )

cha thiét bi. Khi lam viéc véi cong sudt dinh mifc thi tuéi tho clia né s& khong it hon tudi tho
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dinh mute. DSi véi mot so thiét bi, doi khi ngudi ta lai ding cong suét dinh mifc 1a cong sudt toan
phan S (vi du nhu mdy bién dp han, 15 dién cam tng v.v...). Riéng d6i v6i ddng co dién thi cong
sudt ghi trén bién mdy la cong sudt dua ra trén trén truc dong co khi dién dp dat vao la dinh
mitc. Nhu viy néu ké c4 ton hao thi cong sudt dién phai cung cip cho dong co phai 16n hon va
dugc tinh nhu sau:

Pdll] = ﬁ
n

trong dé: P, - cong sudt ghi trong 1i lich déng co hay trén nhan dong co;
1N - hé s6 hiéu dung dong co, (thudng chon tir 0,85 dén 0,87).
2. Cong sudt dit

Cong suat dat Py 1a tong cong sudt dinh mic ciia mot nhém thiét bi, né duge xdc dinh
theo biéu thic:

trong dé: P,, P, - cOng suat dat va cong sual dinh muc cua thiét bi dién thit i;
1 - hé s6 hiéu dung cia thiét by dién thit 1.

3. Cong sudt trung binh

C6 thé xac dinh phy tai trung binh sau mot khoang thdi gian t theo chi so cong to do

dien nang tic dung vi phan khdng nhd cdc biéu thiic sau:

A, A o7 i
PII) :TI; ch =TQ; Stb - Pti +U%

trong d6 A, A, 1a dién nang téc dung v phdn khdng cua nhém thi€t bi sau thoi gian t.
Cong suat trung binh dung dé xac dinh phu tai tinh todn va t6n hao dién nang. *
4. Céng sudt cuc dai

Cong sudl cuc dai P,,, Q,,, S, 14 tr1 s& 16n nhat trong cdc tri $6 trung binh c6 dugc trong
mot khoang thoi gian khao sdt ndo dé. Doi khi, dé tinh chinh xéc, phai coi gid tri cha cong suat
cuc dai 1a ham s3 caa thoi gian.

Theo thdi gian ngudi ta chia ra hai dang cong suat cyc dai:
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a. Cong sudt cire dai dai han trong nhitng khoang théi gian khdc nhau(10, 30, 60 phiit
v.v...) ding dé chon cdc phdn tir clia hé théng cung cdp dién theo diéu kién phat ndng va tinh

cong suat cyc dai trén cdc phin tir do.

b. Céng sudt citc dai ngdn han (hay cong sudt dinh) wrong thai gian 1 dén 2 gidy, ding
dé chon day chdy cua cdu chi, kiém tra didu kién m& mdy cdc dong co cong sudt 16n, tinh dong
khdi dong ctia rote bao vé. Tir cong thite tinh nhu cau dién nang: A=P,.T, ., néu di biét nhu cdu

dién ning A thi ¢6 thé suy ra cong suat cuc dai P, ing véi gid tri T,,,, 13 thdi gian sit dung cong
sudt cuc dai. Trong budc tinh so b6, T,,, thudng 14y tng véi cdc tri s6 trong bang 7-1.

Bang 7.1 GidtriciaT,,,

Loai phu tai Tmax (h/nam}
Phu tai sinh hoat 2500 - 3500
Trudng hoc 1000 - 1500
Bénh vien 1900 - 2200
Khach san lon 4800 - 5000
Xinghiép 1 ca 2000 - 3000
Xi nghiép 2 ca 4000 - 5000
Xinghiép 3 ca 5000 - 6000

Phu tai c6 thé biéu dién dudi dang coéng sudt tic dung P(kW), phin khing Q(kVAr),
toan phdn S(kVA) hoic biéu dién bing dong dién I(A).

5. Cong sudt tinh todn

Cong suil tinh todn P, 13 cong sudl gia thiét 1au dai khong déi, tuong duong ( vé mat
phét néng cue dai ) v4i cong sudt thyc t€ ludn bién déi. P, 1a mot so lieu rit quan trong dé thiét
k& hé théng cung cdp dién, vi néu chon cdc thiét bi dién theo P, thi ¢6 thé ddm bao an toan vé
mat phat nong cho cdc thi€t bi dé trong moi trang thai van hanh. P, cé gid tri trong khoang:

Pih‘SPnsPM

Nhimg théng thudmg ngudi ta ldy P, = Py Vi vay khi n6i dén cong sudt tinh todn c6 thé
cot d6 1a cong suat cuc dai.
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7.2.2.3. Xdc dinh dé thi phu tdi

P4 thi phu tai la dac tinh thay déi theo thoi gian cia phy tai. Nguoi ta chia dé thi phuy tai
thanh c4c loai 1a: d6 thi phu tai ngay dién hinh mila dong va mia he (hinh 7-2a va 7-2b), d6 thi
phu tdi hang nam (hinh 7-2c) hodc dé thi phu tai hang nam ctia phu ti i6n nhat hang ngay (hinh
7-3).

a) Xdc dinh dé thi plu 1di ngay

D6 thi phu tai ngay c6 hinh dang phu thudc vao loai ho phu tai(cong nghiép, nong
nghiép, chiéu sing v.v...), tinh trang lam viéc cla phy tdi (2 ca, 3 ca, mua dong, mia he, théi vy
v.v...), cac dac diém kinh t&, xa hoi, 1y nhién cla cdc ving cung cap dién. DO thi phu tai ngay
thudng lap theo phu tai trung binh timg givy va theo nhilng ngay dién hinh trong nam nhu ngay
mua hé, mia dong.

Khi xay dung d6 thi phu ti can phan phu tai cia cdc ngay theo cdc dac tinh nhu saw:
ngdy lam viéc binh thudng, ngay thif bay chi nhat, ngay 18, ngay ddu tadn, ngay cudi tudn... DG
véi cdc ving nodng thon viée sai khdc gilta cac ngay ké trén la khong ddng ké, ntumng d6i véi khu
vuc thanh thi thi su khic nhau clia do thi phuy tai gifta cdc ngay la khé 1o rang. D& xic dinh 46 thi

phu tai ngdy ta ¢é thé tinh dén sy khic biét d6 nhu sau:

Trudc tién chon ngay 1am viéc binh thudng 1am co s&, sau d6 xdc dinh cc hé 56 qui doi

cla cdc ngay tuong img theo cong thic:

trong dé: f’-,j 13 ki vong todn cla phu tai tai gi& i ngay j;
P,. laki vong todn clia phy tdi tai gio i ngay lam viéc binh thudng.

Khi da c6 hé s6 qui déi ta c6 thé tinh gid wri phu tai qui vé ché do ngay 1am viéc nhu

sau:

Nhu vay ta s& nhan dugc n phu tai & méi gid ma ching chi khiac nhau bdi thanh phin
dao dong ngau nhién cia phy tai. Gié trj cia phu tai trong subt thi gian khao st dugc biéu thi
bdi ma tran:
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pZ,I P2.2 PZ.n
P | SYPRR Py
Tir ma tran trén xac dinh duge phu tai tinh todn trong 24 gid.

N N

P Mua dong: 190 ngay P Muiahe: 175 ngay
BRI AT P
> —
a) 24 b) 24

Hinh 7.2,
a) 6 thi phu 141 ngay mia ddng;
b) P4 thi phu tdi ngiy mila hé:
¢) D6 thi phu tdi hing nanm.

o
L

1900¢, + t)+ 175(1,+1,)

o
8760
)

Do thi phu tai hang nam duge g P
xay dung theo phu tai timg gi& trong
ca nam va sap dat theo thir ty giam
ddn. Dién tich clia d6 thi phu tai ngay
hoac nam giGi han badi truc hoanh va

dudmg P=f(t) la dién nang hang ngiy

hodc hang nam A cta phuy tai.

T
0 3 6 9 12 thing
Do thi hang nam cla phy tai Hinh 7.3. D0 thi hang nam cua

) ) o phu tdi lén nhat hang thdng.
Ién nhit P, duge lap theo gid ui ngay
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phu tai 16n nhdt trong timg thing.

D6 thi nay chi rd sy bién thien theo timg thing cla phu tai 16n nhat, tir 6 ¢6 the 13p k€
hoach tu sira thiét bi, k& hoach san xuat dién ning hoac nghién ciu cdc bién phap diéu chinh
dién ap.

Pé dac trung cho dé thi phu tai, thudng qui dinh mot s tham s& saw:

- Phu tai trung binh hang ngiy hoic hang nam P, hodc Q.

A A
pth:__l’; th: 0

T T
trong d6: A, va A la dién nang tiéu thu trong mét ngay dém hodc mot nam;
T=24h hoac 8760h
- Thoi gian sir dung cong sudt Ion nhat T, = A/ Py,
- Heé s6 dién kin phu tai o

_ Pth _ T

[Tl %

P T

trong d6 P,, 13 cong suat trung binh cua phu tai
- Thoi gian sit dung cong suat dat Ty = A/ P
Trong dé P, 1a cong suat dit cha thi€t bj ding dién hay mdy bién ap.
- Hé 58 s dung cong suit dat K;:
o

) Idm
Trong thuc 1&, hé s6 sir dung ¢6 thé xdc dinh theo dong dién 1am viéc trung binh T, va
dong dién lam viéc dinh miic cta thiét bi I,
P Ty
“TpT
7.2.2.4 Cde chi tiéu ciia phu tai
1. Mang dién thanh phé’

Pé du bio chinh xdc phu tdi cho tuong lai cdn xét dén kha ning phét trién va mifc do
hién dai cha thanh phd. Phu tai ctia mang dién thanh phé thudng bao gém: thip sing nha &, nha
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cong cong, duong phd, thiét bi dong luc trong cdc xudng nhd. Thudng nhitng phu tai nay liy

dién tr mang dién ha dp cia thanh pho. Ngoai ra trong thanh phé cé nhimg phu 1i 14y dién t

mang cao 4p nhu: cac xi nghi¢p cong nghiép, xi nghiép cong cong(van tai, cap thodt nuéc v.v...),

cac hQ 10n, quan trong (nha hat, khach san 16n,vién nghien cim, truong dai hoc, bénh vién 16n,

siéu thi v.v..).

Bang 7.2. Tiéu chudn phu tai sinh hoat theo dién tich nha

| Tenhotieuthy cue iy Wi | ihoi Ko | o soan Wi
I | Nhao 24-40 0,8 19-32
2 | Bénhvién 25-38 0,7 17-27
3 | Nhatre 16-22 0.8 13-18
4} Trudng hoc 18-26 0.8 14-21
5 | Van phong co quan 20-32 0,6 12-19
6 | Cira hang 22-30 0,9 20-27
7 | Rap hdt, chiéu phim 26-28 0,75 20-21
8 | Xudng nho 14-18 0,5 7-9

Dai v6i phy tai & thanh phd cdn chd ¥ dic biét dén phu tdi chiéu sing va phu tai sinh

hoat. D¢ xdc dinh phu tai chi€u sdng cin dua vao suét phu tai tinh todn. Sudt phu tai tinh toan

thudng cho sdn dudi dang bang(xem bang 7.2). Phu tdi sinh hoat c¢6 thé xdc dinh theo tiéu

chudn cdp dién cho ddu ngudi hoac tra bang theo dién tich nha (bang 7.2).

2. Mang dién néng thon

Bang 7-3. Sudt tiéu thu cong sudt trung binh

TT Ving P, W/ho
1 Ngoai thanh 500-800
2 Béng bang 300-500
3 Trung du 200-300
4 Mién nii 150-200

Hien nay phuy tdi nong thon chu yéu gdm cdc loai nhur sau:

- Phu tai sinh hoat:
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Phu tai sinh hoat dugc xdc dinh theo h¢ s6 déng thai. Cong sudt tieu thu trung binh clia

mbi ho nong dan 6 thé tinh gin ding theo suat tiéu thu cong sudt trung binh trong bang 7.3.
- Thuy loi (iinh theo heeta rudng dat ):
P, = pwF
trong dé: pe, 12 sudt ueu thu dién cho-tuéri hoic tieu. C6 thé 1ay theo bang 7-4.

F L dién tich dat can tudi tiéw,

Bang 7.4. Sudt ticu thu dién cho thuy loi

Pinh muc tiéu thu dién, kW/ha
Ving canh tic
Tudi Tiéu
Péng bang 0,07 - 0,12 0.28 - 0,37
Trung du 0,11-0,16
Mién noi 0,13-0,21

Phu tai clia bom chéng han, ting 6 tink chat thdi vu nén phai sir dung cong sudt dat vao
cic nhiém vu khéc nhur téi tiew khoa hoc, nuoi cd, tudi rau v.v... Mdy bom duoc chon theo d§
chénh muc nudc va luu luong can thiét. Vi phu tdi thuy lgi tdc dong theo hai mila trdi ngugc

nhau nén ¢6 thé tinh P, nhu sau:
Pll = Max( le'tis Puéu )

- Ché bi¢n nong san: D€ phuc vu cho viéc trdng trot thudng chi sir dung mdy dip lta ¢o
dong co 2,.8; 4,5 kW, Ngoii ra con trang bi mot xuong stra chifa néng cu.

- Chan nuoi: Chi yéu I3 trang bi mdy xay xdt, nghién thic an, théi rau hodc bom nudc
rira chudng trai, mdy tron, phan phéi thifc an, quat thong gi6 hoic thiét bi sudi am v.v... May xay
xdt hoac mdy nghién ding dong co 7, 10 hodc 14 kW c6 nang suat 10-15 ta/gi¢s. Moi trai chan
nuoi thudmg trang bi mot bom rira chuéng 1,7-2,8 kW, mot mdy thai rau 1,7 kW phuc vu cho
100-200 diu lon.

3. Mang dién xi nghiép

Xi nghiép cong nghiép thudng ¢d tram bign dp rieng. Pién nang tiéu thu trong xi nghi€p
gdm cic khauw:

- Qua trinh cong nghé chii y&u dé san xuat.
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- Céc nhu cdu phu: quat gid, thong khéi, thap sang, van tai v.v...
- Céc hd tieu thy phy nhu nhit dn, cau lac bo, cifa hang v.v...

- Tén that di¢n nang trong mang dién cung cip (dudng diy, mdy bién 4p, tu bu, dong co

Cong suat tinh todn va lugng dién nang tiéu thu trong qud trinh cong nghé x4c dinh theo

cdc phuong phdp sau:

a) Plutong phdp xdc dinh phu tdi tinh todn theo céng sudt ddt va hé so nhu cdu

Phuy tai tinh todn ¢lia nhém ho tigu thy cé cling ché do 1am viee duge xdc dinh theo biéu

thitc:
P, =K, P, (7-1)
Q, =P, tgo (7-2)
S, =+[P2+Q) = Tu (7-3)
cos @

trong d6 K, - 1a h¢ s6 nhu cdu clia nhém h¢ tiéu thy dic trumg; (g wong tng véi cose dac
trung clia nhém hé tiéu thu. C6 thé tra K, va cosg trong cic s6 tay tra ciu.

Gid tr1 K, phu thuoc vaoe gid tri K, 1y theo bang dusi day ing véi K, = 0,8:

Ka 0,4 0.5 0,6 Q0,7 0.8 09
K 0,5 . 0,6 0,65-0.7 0,5-08 0,85-0,9 (0,92-0,95

Phuy tdi tinh todn & diém ndt clia hé thong cung cdp dién dugc xdc dinh bing (6ng phu tai
tinh todn cia cdc nhém ho tiéu thu ndi vio nit nay, cé ké dén hé s6 déng thoi, nghia 1a tinh theo

biéu thife sau;

Su __Kdill \/(iPuJ +[iQuJ (7‘4)
1 1

i
trong dé: ZP" - tong phy tdi tic dung tinh todn cla cdc nhém ho tiéu thu, xdc dinh theo
|

cong thuc (7-1);
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11
ZQH - tong phu tai phin khdng tinh todn clia cic ho tieu thu, xde dinh theo cong thiic
I
(7-2)
K, ., - hé 56 déng thai thé hicn sy khong tring vé gid tri cue dai coa cic ho tigu thu riéng
bict, né niam trong gidi han 0,85 - 1,0 phu thude vio vi tf cda diém nat xét trong hé thong cung

cdp di¢a xi nghi¢p.

Xidc dinh phu tai 1inh todn theo cong suat dar va h¢ s6 nhu cdu 1a mot phuong phip gin
ding so Juoe d¢ danh gid phy (ai tinh todn, vi vay chi ¢ the dimg dé so bo tinh todn phu tai &
cic diém niit c6 nhicu ho tiéu thy ndi vio he thong cung cap di¢n cua mot phin xudng, mat tod

nha hoac mot nha may.

by Pliiong phdp xde dink ply tdi tinh todn theo sudt fiéu hao dién ndng clo mar don vi

san phdm

DI vdi cdc ho ticu thy ¢é dé thi phy tai khong doi hoac thay doi it, phu tai tinh todn

thuoc nhém phu tai clia ca phu i 16n nhat 18y bang gid tri trung binh cda ca phu tai 16n nhat do.

DI vdi cilie ho ticu thu ¢o dé thi phu tai thue 1€ khong thay d6i, phu tai tinh todn bang
phu tai trung binh va diie xide dinh theo suit ucu hao dién nang trén mot don vi san pham khi
cho trude (Ong san pham sin xudt trong mot don vi thon gian.

b _p =M

7-5
T (7-5)

trong dé a - sudl 1iéu hao dién nang tren mot don vi sin phirmn tinh bing kWh; M_- s0 luong san

phim san xudt trong mot ca; Tea - thoi gian cli ca phy tai 16 nhdt tinh bang h.

Khi bict 56 licu vé sudt 1iéu hao dién ning trén mot don vi san pham « va 1ong sin pham
san xudt trong ¢ nant M clia phin xuong hay xi nghié¢p, phu tai tinh todn duge tinh nhu sau:
alvt
pll =7 (7-6)
l-llld.\

Ne&u biét 5o Jieu vé sudl uéu hao dién nang theo cic 16 may riéng a,,;, phu tai tinh todn

¢6 1hé xic dinh theo bicu thie sau:

+ o1 vai phan xudmg

(7-7)
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+ D3&i véi nha may ndi chung:

Pll.mn = {Zplt.px.i + Pu.nm.ch )Ki.rnax (?-8}
i

trong d6 a,,; M - tiéu hao dién niang cla timg 16 mdy;

Py pechr P wuman - phu tdi tinh todn clia ca phu tai 16n nhét cia cac ho tiéu thy thude phan

xudng chung va nhi may chung. Ching duge xéac dinh phu thudc vao ché dg va do thi lam viéc;

Pouxpx - thOi gian su dung phuy tai tic dung cyc dai ca phan xuﬁmg ( tra theo 11 liéu
hudng dan cha cdc nganh hay tra trong s6 tay);

n - s6 t& mdy cla phan xudng;
m - 58 phan xudng clia nha may.
Suat tiéu hao dién ning cla ting dang san pham duogc cho trong cdc s6 tay tra ciiu,
c) Phurong phdp tinh phu tdi theo sudt plu tdi trén mét don vi dién tich sdn xudt
Phu tai tinh todn cGa nhém hé tiéu thu theo suat phu tai c6 thé xdc dinh nhu sau:
P, = p,F (7-9)
trong d6 F - dién tich b& tri nhém ho tiéu thy, m?;
Pu- suat cong suat tinh todn trén 1m’ dién tich sin xuat, kW/m?.

Xdc dinh phu tai tinh todn cho toan phin xudng cling diing cong thic (7-9) nhung gid tri
po cdn phai 14y bang gid tri trung binh cta né theo kinh nghiém d6i v4i cdc phu tai cla cdc phan
xudng tuong ty. Sudt phuy tai tinh 10in phu thude vao dang san va duge phan tich theo sé lidu
thong ké.

d} Xic dink phu tdi tindt todn theo céng suat trung binh va hé sé hinh ddang

Phu tai clia nhom ho tiéu thy xdc dinh theo cong sudt trung binh va hé s6 hinh ddng d6
thi phu tai K, nhu sau:
l:)ll - Klld Pca (?-10)

Qll :Khd,una (?_11)

hoac
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Q, =P, 1g0 712
Su = V'Plf + Qi

Theo phuong phdp nay, phu tai tinh todn duge 1dy bang phu tai trung binh binh phuong,
tl’l'C lf! Pn = P|h.bp; Qu = th,hp-

N6i chung gia thiét phu tai tinh todn bing phy tii trung binh binh phuong 1a khong
chinh xdc, tuy nhién trong mot s6 truong hop, phy i trung binh binh phuong c6 thé sir dung
nhu phy tai tinh todn; chéng han, déi vdi cdc nhém ho tiéu thu véi ché do 1am viéc lap lai ngén
han, bifu thizc luon ludn ding.

Theo nguyén Hi cyc dai clia phu tai trung binh, biéu thic nay hoan toan dp dung dugc doi
v4i nhém ho tiew thy c6 ché do 1am viée dai han theo chu ki cta nhém T, << 3T, vi du nhu doi

vdi cdc mdy cdn ndng.

Trong trudng hop chung, doi voi cic nhom ho tiéu thu c6 ché do 1am viéc lau dai, gid tri
Ky, phu thuoc vio cdc chi tiéu ch€ do 1am viéc, s6 thiét bi higu qué va duge xdc dinh bing biéu
thifc:

(7-13)

trong d6: Ky, 12 he 56 hinh ddng nhu nhau cta cic thi€t bj trong nhém;
n,,, 1a s6 thi€t bi hi¢u qua cuia nhém thiét bi.

Khi khong thé xdc dinh duge hé s6 hinh déng clia 6 thi phu tai theo kinh nghiém thi ¢6
thé ly gin diing K,,, = 1.1 - 1,2, lic bay gidy gid tri Ky, giam dén theo hudng tir bac thap dén bac
cao cha hé thong cung cip dién. Trong biéu thitc xdc dinh phu tai tinh todn (7-12 va 7 - 12a)
cong sudt trung binh cia ca mang tai 16n nhat P, Q,, trong diéu kién thiét k& duogc xdc dinh
theo mot trong cac phuong phap sau day:

- Theo s liéu cong sudt dat va hé so su dung.
- Theo 6 liéu vé phu tai trung binh hang nam va hé s ca theo ning lugng.

Theo s6 liéu vé sudt ticu hao dién nang cho mét don vi san pham va san luong cha phan

xudng hoic cia xi nghiép.
Theo s6 lidu suit phu 1ai trung binh trén mot don vi dién tich san Xuat.

e) Xic dinh phu tdi tinh todn theo cong sudt trung binht va hé s6 cire dai
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Phuong phédp xdc dinh phu tii tinh todn theo cong suit trung binh va he 56 cuc dai con
g0l lia phuong phip xdc dinh phu1ai tinh todn theo 56 thiét by hi¢u qua. Phu tii tic dung tinh toin
cva nhom ho tiéu thu ¢ dé thi phy tdi bign déi (¥ 131 ca cic bac cla ludi cung cip va phan phdi,

ke ca may bién dp, duoe xde dinh theo cong suil trung binh vi hé s& cye dai nhir sau:
pu :KmmK».d il (?‘ l 4)

Co s dé xac dinh phu taj tinh 1odn L npuyen 1i cuc dai phu tai trung binh.

Phy tai cyc dai trung binh wong thai gian T, = 3T, duoc xem la phu tai tinh todn.
Thudng coi T,, = 30ph d¢ tinh phy tai trung binh (T, = 10ph). Trén co s& dé dua ra cong thic
tinh todn gin ding va xdy dung cic dudng cong tinh todn don gidn K, =f (n, ) (ng v&i cédc gid

tri K,, khdc nhau dé xdc dinh cic gid iri cia hé s¢ cuc dai.

Phu tdi phan khing tinh todn ¢ha nhém ho tiéu thu véi d6 thi phu tir bign doi xdc dinh

nhu sau:
Khin,, <10 thi Q,=1,1Q,
Khin,, > 10 thi Q,=Q,

Trong d6 Q,, 1a cong suidt phin khdng trung binh cia nhém ho tiéu thy clia ca mang tai

1én nhat.

7.2.2.5. Cdc hé so' thuong gap cia phu i

a) He 56 siv dung cong sudt téc dung cia ho tieu thu k,, hoac cGa nhom hd tieu thu. K,

la ti 56 giita cong sudt tic dung trung binh cia ho tiéu thu (hay nhém ho ticu thu) véi cong suil

dinh muc cou né:

ik.\dpdm

[J
k=t K, =-th o1 (7-15)

wld

Pam P i p
U
|

H¢ $6 sur dung cting nbu phy 1ai trung binh, duge xét vdi ca phu tai 1on nhat cta ho tiéu
thu vit 1 chi ti¢u co ban et d6 thi phy tai.
DIH¢ s6 phu 1di Ky, 1t s6 giilta cong suat tic dung thue & tieu thu {nfe 1a phu tai trung

binh trong théi giun dong p,,, thude khoing t,) vidi cong suat dinh mic cla no:



: o te Kk
K, =Ded _Pe te Ko (7-16)
pdm pdm td kd

trong d6: k, - 1a h¢ 8¢ dong di¢n cho ho ticu thy tic la 11 0 coa thoi gian dong dién cho ho tiéu
thu 1, vdi thoi gian clia ca chu Ki khio sdt g, Thoi gian dong dién cho ho tiéu thu t, trong mot
chu ki 12 tdng thdi gian 1am viée t, vi thoi gian chay Khong tai t,, tic fa:
t t, +1t,
K, —d I TR (7-17)
T, t
Hé s8 déng nhém K, 1a gid tri trung binh ¢6 trong s6 cua heé 50 dong dién cho 1t ca ho

tieu thy tham gia trong nhém, tinh theo cong thue sau:

= A TN (7-18)

Heé s6 phu tai theo cong sudt tic dung cla ca nhém K, 1a ti s6 cha hé s0 sur dung nhom

K, v6i hé s6 déng nhom K,

¢ Hé 56 cue dai K, 12 dai lugng phy thude vao s6 ho tieu thu hiéu qua n,, va mot loat
céc hé s6 dic tnmg cho ché do ticu thu di¢n nang cua nhém hod tieu thu dé. C6 thé tra d5 thi

hoac tra bang theo hai dai lugng 1a h¢ s6 st dung Ky va s6 hé tieu thu diing dién hiéu qua oy,

d) Hé s6 nint cdu K, ¢6 quan h¢ véi do thi phy tai nhoém. He $6 nhu cau cong suat tic
dung 12 ti 56 gifta cong sudt tdc dung tinh lodn véi cong sudt dinh mic cia nhém ho tiéu thu:

Knt‘ = P“ f Pdm (?' l 9)

C6 thé tim K, bang cich ira 50 tay Ki thuat theo so luong thong ke cua cdc xi nghiép,

phin xudng trong wng.
7.2.3. Xac dinh phuong huéng st dung nguén dién trung ueng va nguén dién dia phuong

Sau khi dd xdc dinh duoc nhu cdu dién nang A va 1ng cong suat tinh todn P, clia qui
hoach, can xdc dinh cdc ngudn cung cdp. Tir cic ban qui hoach chia mang dién trung uvong, cdn
tim hi€u khi nang lay di¢n tir mang dién trung vong s& c6 trong thol gian qui hoach che mang
dien dia phuong. Can phan tich méi twong quan gilta cic ngudn, cic dac diém vé chi tiéu kinh &
nhu gid thanh 1 kWh dién san xudl ra, gid thash van chuyén nhién li¢u, tan dung nguon nhién
liéu dia phuong v.v... Ciing cén guan tam dén cip dign dp (6; 10; 20 kV). bdn kinh hi¢u dung cua

céc cap dién dp trong didu kién cu thé cla dia phuong, vi tri cic tram bién dp trung gian v.v...
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Mot vin de rat ding quan tdm khi qui hoach nguén che dia phuong 13 phai can nhic
ding murc dén nhimg nguon ning lugng ¢6 kha nang khai thic duge ¢ tai dia phuong, nhit 1a &
cic d_-ij.i phuong mién nui hay hai dao 1a nhitng noi ma mang dién trung vong chira vuon téi duoc
hO{lC“ chua ddp Ung duge dily di nhu cau ctia phu tdi. O céc dia phuong dé ngudi ta hay nghi dén
cac ngudn nang lugng nhd ma ta tam goi 1a nang luong madi nhy thuy dién nho, nang hugng gié,
nang lugng dia nhigt, nang luong mat wdi v.v... Can ¢6 nhiing s6 liéu cu (hé cia cung vi ciu g

dia phuong dé chon duge phuong dn cung cip dién t8i .
7.2.4.Xdc dinh cau tric toi wu cua mang dién dia phuong
7.2.4.1.Xdc dinh 56 lirgng va vi tri cia cdc tram bién dp

S6 lugng cidc tram bién dp & dia phuong phuy thuoc vao nhiéu yéu 8 nhu cap dién ap,

cong suat va vi tri dia §i cta cdc ho ding dien, cap do du phong cua phu tai v.v...

Trong nhitng cum dan cu nhd viée xdc dinh s6 lugng cdc tram bién dp phan phai khong
phtc tap lam vi cidc tuyén day thudmg dude xay dung doc theo cdc dudng truc di dugc qui hoach
va s& luong tram bién dp s& khong Ién. Nhung déi v6i cdc diém dan cu 1dn hoic céc khu phé, thi
tran v.v... Viéce xdc dinh s0 lugng va ¢ong sudt 181 uu cia tram bién dp phan phdi lai 1a mot bai

todn kha phiec tap.

V1 tri t61 wu cia cidc tram bién dp ¢6 ¥ nghia cao doi voi cdu tric (61 vu cia mang dién
dia phuong. D¢ luya chon duge mot vi uri hop 1i cho tram bién ap phan phai cin phai thod man
mot 6 diéu kién sau:

. Vit dat tram cing gin tam phu tai cang tét vi nhu vay tong cac tich giffa khodng
cach tr tram dén cdc phu tai vi cong sudt cia cac phu tai 1a nho nhat.

2. Vi tri dat tram phai duge chon sao cho phit hop vdi qui hoach va qui dinh cia dia
phuong va cic viing lan cin.

3. Vi tri dit tram phai thuan tién vé mat dia If nhu gdn dudng giao thong, c6 di chéd dé
xay dyng va phdr trién, thuin tién cho cde tuyén day vao va ra.

4. Vi tri dat tram phai dam bao cho viéc diéu dp cho tram.

5. Vitrf dit tram phai dam bao vé mit mi thudt vé kién tric va khong phd v@ canh quan
moi trudmg,.

Vé mat Ii thuyét cin chon vi tri dat tram tai tdm phu tdi clia khu vuc ma tram s€ cung
cdp dién. Tuy nhién cdc toa do X vd Y cla vi trf dat tram c6 thé xdc dinh theo cac phuong phap

nhw sau:
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a) Xde dinh Xva Y theo tant phu tdi

x,P, y,P
2P 2P
trong d6: X, y; 12 toa do clia phu tai 1
P, 1a cong sudt cha phu tai’ 1.
b) Xic dinh X, Y khi co x¢t dén ci thoi gian 1am viéc T, clia phu tai thi i trong ca thai ki
tinh todn.
Phuong phip nay do gido sur A. H. Butkov dé xudng. Toa do X, Y duge xdc dinh nhu

S4au:

zxipiTi ZYiPiTi
> PT, > P,
c) Xdc dinh X, Y theo nang lugng truyén tai

Ta thiét lap dirge ham muc tiew:

r 3 :
M=y A, X +ly, - Y) (7-20)
trong dé: A, la dién ning tiéu thu cla phu tai thi i.
Lay dao ham biéu thic trén vii cho bang 0:
M g, oM

=0: —=0
oxX oy

Gidi ra s& xdc dinh dugc toa do X va Y.
7.2.4.2. S0 do ddu day t6i un

1. Phitong phdp so sanh kind 16°kT thudt

Khi qui hoach mang dién dia phuong cdn nim viing nguyén tdc co ban 1a dam bao xay
dung mot hé théng cung cap dién an toin va kinh t&. Muc dich cia viéc qui hoach mang dién 1a
tim ra mot phuong an phii hgp nhdt voi nguyén tac néi trén.

.. Trudc hét can phai vach ra cdc phuong dn so d6 dau day kha thi cia mang dién, dong
thasi phai ti€n hanh lya chon dién dp 1ai dién, dudng day du phong v.v... Mot phuong dn so do
mang dién c6 thich hop hay khong 1a do rat nhiéu y&u t6 khac nhau quyét dinh: phu tai 16n hay

nho, s6 luong phu tai nhiéu hay it, vi tri phan bé phuy tdi, mic do yeu cau vé dam bao lién tuc
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cung cap dién, dic diém va khi ning cung cip clia cic nha mdy dien, vi tri phian bo cac nha may
dién, ket cau cla mang dién ¢6 sin ¢ dia phuong v.v... Ngodi ra con nhidu yéu 15 phu ciing anh
hudmg dén két cdu va tuyén dudng day clha mang nhur cdc diéu kién vé dia chat, khi tugng, thuy

vin, dia hinh, tinh hinh 8 chitc, quan i thi cong v.v. ..

Nhur vay khi vach ra cic phuong dn so d6 ddu day phai can nhic, dé cap ddy do dén cdc
y€u 16. Tuyét doi khong thé coi vige 1ap so dé ddu day nhu mot bai todn hinh hoc néi may méc
gilta cdc di€m vai nhau, hodc wuy ¢6 dé cap dén mot sé y€u 16 nhumg khong toan dién. Cich giai
quyet nhu vay s& lam cho 6 lugng phuong dn qud nhidu, trong dé ¢6 nhiéu phuong dn vo 1f lam

mat nhiéu thoi gian ma thuong ket qui tim duoc tai khong phdi la phuong an t&i v,

Nguoc lai, néu chia ra timg khu vue nho dé phuong dn duge don gidn thi s& gat bd duoc
rdt nhiéu y€u 16 lien quan vi ¢6 thé lam sot nhiéu phuong an. Thudng phuong dn duge chon
bang cdch nay khong chac di Id phuong dn 161 wu. Chi ducac phép phan ra timg khu vic dé lap
phuong dn so sanh néu phuy tii da hinh thanh nhimg khu vie 56 rét va déc lap véi cdc yéu 1o
khdc.

Pé Iua chon phuong dn didu dity cin vach ra mét s phuong n kha thi dé dua vio so
sdnh kinh té ki thuat. Khi vach phuong én, cin quan tam ding mic dén mang dién o6 sin dé néu
tan dung dugc thi ¢6 thé sir dung lai (vi du nhy tuyén di day, cot, xa, sit...). S6 lugng phuong dn
dua ra so sdnh cin phai hop 1i. Mu6n viy cén dya vao tinh hinh mang dién di c6 & dia phuong,
trén co s& phan tich v¢ nguén va phu tdi, ddng thisi phai xét dén cdc diéu kien khic cla dia

phuong nhur giao thong. dia hinh, di¢u kién thi cong, diéu kién van chuyén thiét bi, vat tr v.v...

So d6 ddu diy cta mang dién dia phuong bit ki déu ¢6 thé phan thinh ba loai: loai hinh
t1a (hinh 7.4}, loai mach vong kin (hinh 7.5), va loai lién théng (hinh 7.6)

A A

Hinh 7.4 Hinh 7.5 Hinh 7.6

Tat ca nhimg so do dilu day phite tap déu ¢6 thé coi nhr mot t6 hop ctia nhimg loai so

do ddu day néi ren.
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Dudi day, s€ so sidnh diac tinh
va ru khuyét diém cla ba loat so do d6
theo hai truomg hop khic nhau: co du
phong va khong cé duy phong. 1

1. So sdanh hai s do dan deay
loai hinh tia va lién thong trong truimg

hop khéng o6 die phong.

Xét sa do (h. 7.7a) va (7.7b).

Giathietl. > {,.> |, Hinh 7.7. Sa d6 hinh tia(a) v so dé lién
) ‘ _ _ . thong (b).
a. Uu khuyétr diem cua so do
hinh tia:
Ut diém

- Xdc sudt cat dien do sy ¢6 tuong déi it vi méi phy tai déu ¢6 duimg day di¢n rieng

cung cap dén, mot duomg day bi sy c6 khong the dnh huong sang duding day thi hai.

- Khoang ciich din dién twong doi gan. Do d6é néu day dan dugce chon theo mit do kinh
t& clia dong dién thi chi phi vé von ddu tw, mdc ton that cong suat va on that dién 4p déu tong
ddi nho.

~ C6 thé sir dung nhimg thict bi don gidn ré tén & cudi dudng day (vi du chi céin ding
dao cach ly ma khong cdn 16 mdy cat ... ). Thi¢t bi bao vé role cling don gian. Vidu. néu duong
day ngin, ¢6 thé chi dung bio vé qui dong dién la du.

Kiniyét diém

- N&u s6 hinh tia nhidu thi so do tram tang dp A phiic tap, t6n nhiéu thiet bi nhét la mdy

cit cao dp, va b tri mit bang 160 dal.

- Néu chon day theo mat do kinh (€ ctta dong dién, nhi¢u trudng hop phai tang 11é1 dién
dé chéng t8n thit ving quang va dim bo do bén co gidi, wy rang ton thit dién dp va 16n that

cong sudt c6 giam hon
b. Ut khuyét dicém cua so do lién thong
U diém:

- Chiéu dai cuia 10in bo dudng day tuong d6i ngin, nén von diu wr xay dung mang dién
c6 thé it hon.
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- C6 thé tan dung duge kha nang tai dién cha day din (con & so d6 hinh tia nhiéu khi uy

dong dién nho nhung van phai chon day to...).
- C6 thé diing dugc nhimg thiét bj don gian & tram trung gian | (hinh 7.5) va tram cuéi 2
- Viéc t6 chite thi cong s& thugn tién hon vi hoat dong trén cling mot wyén.
Kiuiyét dicm:

- Vi khoang cdch dan dién t6i phu tai 2 wong d6i xa, nén t6n that dién ning ciing nhu
ton that dién 4p 16n hon.

- Xdc sudt sir ¢S mat dign tuong doi Idn, vi sy ¢6 & doan dudng day ndy ¢6 anh hudng
truc tiép (i doan kia.

- Néu vi mét 1 do ndo d6, vé phia cao dp phai ding mdy cit thi s¢ luong mdy cat sé
nhiéu hon, va bao vé role ¢6 phitc tap hon (bdo vé qud dong dién ¢6 2 cdp thoi gian va bao vé cat
nhanh).

2. 8o sdnh ba logi so do noi trén nlumg c6 du phong

Gi4d thiét ¢6 cdc so d6 (hinh 7.8a), (7.8b), (7.8¢)

A A

a) 2 b)

c)

Hinh 7.8. Cdc so do ¢6 du phong: Hinh tia (a). Mach vong kin (b). Lién thing (c).

Doi v6i so dé hinh tia (hinh 7.8a), tuyén ndo ciing phai dung hai 16 vi vay rat c¢6 thé phu
tai & moi 16 khong 16n 1am nhung phéi chong ving quang dién va bao dam do bén cd gidi nén
phai ting ti€t di¢n day din, do d6 von ddu tu sé tang. S6 lugng duémg day nhiéu nén thiét bi cha
cdc tram bi€n dp phai tang cudng nhat I tram tang dp A. Uu diém clia loai so d6 nay la (3n that
di¢n dp hic binh thudng ciing nhu lic s 6 déu it, (6n thit dién nang ciing it.

So d6 mach vong kin (hinh 7.8b) ¢6 nhimg v diém ndi bat 1a:

- Vén ddu tu it
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- Miic do an toan lién tuc cung cap dién rat cao. Pudng day cia mang di¢n hinh tia hay
lien thong, ngay dii ¢6 hai 16 trén hai hang cgt cich nhau khong xa, khi bi sét danh hay bi phd
hoai vin ¢6 thé ca hai 16 ciing bi cit dién.

- [t kha nang phai tang tié1 dién dé chong ton that ving quang va bao dam do bén co
gi6i.

Khuyét diém cia so d6 mach vong kin la:

- Tén that dién 4p hic su o6 tuong déi cao.

- 86 lugng mdy cét cao Ap nhiéu hon.

- Bao vé role c6 phiic tap hon (bao vé dong dién c6 hudng va bdo vé cat nhanh) nhung
khong phai Ia kho khan va dat tién 1am.

So sdnh sg dé lien thong (hinh 7.8¢) véi sa dé mach vong kin thdy: chiéu dai tuyén day
phai tham dd ngdn hon, 16n that dién dp ldc sy c6 bé hon, phi ton vé cong tic tham do va 16 chic
cong trudmg thi cong it hon. Nhung tién ddu tu thi€t bi va dudng dayco thé nhiéu hon (vi 16 kép).
Mitc d6 dam bao an toin kém hon mac ddu di dung 16 kép. Kha nang sy ¢ lan rong va mét dién

toan bé nhiéu hon,
Viéc diing so d6 ¢é du phong hay khong, phu thudc tinh chat cha phu ti.

Hai loai so dé hinh tia va lién thong khong c6 du phong thich hop véi moi cdp dién dp,
con so dé loai mach vong kin thi néi chung chi thich hop v6i cdp dién dp tuong doi cao. So do
hinh tia mot 16 diing nhiéu nhat cho cdc mang thip sing hodc dong luc ¢ dién dp thap. Cdc tram
6: 10 va 22kV ciing thudng hay ding loai so d6 hinh tia d€ cung cdp dién.

So dé hinh tia hai 1o thudmg ding cho cdc mang dién cé cong sudt tai 1on voi cac cap
dien dp 110; 220kV.

So d6 mach vong kin duge ding nhiéu nhat & cdc mang dién trung 4p trong thanh pho va
c4c mang dién cong xudng voi dién 4p 6; 10; 22 kV. Nhing mang dién nay khi van hanh thong
thuding theo ché do mang kin d¢ ha. 3 cdc mang dién khu vyc néu phu tai so véi kha nang tai
clia cp dién dp van hinh khong 16n 1am, thi ding so d6 mach vong kin rat 16t. So d6 kiéu lién
thong thuong duge ding & cdc dudng day cung cip dién cho mot sO phu tai gan nhau.

3. Luta chon va vach tuyén ddy

Lua chon va vach tuyén 12 cong viéc khdi ddu cha nhiém vu thiét k€ dudng day tai dién.
N6 c6 anh huong quyét dinh dén cdc mat thi cong, quan If van hanh va cdc chi tiéu kinh t€ ki
thuat.
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Dia hinh d¢ thi cong cdc dudng day tai dién & nude 1a kha phuc tap. PBuong day tdi dién
phai bang qua doi ndi, rimg rim. dim ldy, déng chiém ngap nude, ven bién, song ngdi, dé dap,
duong giao thong, khu vire quin su, khu dan cu dong dic, khu cong nghiép méi hinh thainh ma

qui hoach chua 6n dinh, giao 1thong chua phdt trién, v.v. ..

Vivay, vice lua chon va vuch tuyén duomg day thudng gap nhiéu khé khan tra ngai, phii
mdt nhiéu thoi gian didu tra, nghien cifu, giai quyét cde thi tuc phdp Ii vé1 cac nganh hitu quan

va dan cu dia phuong. Khi vach tuyén dudng day phii chi ¥ nhitng diém sau:

a. Phai quan fam ding miute t6i qui hoach toan dién, tinh hinh khi tuong, dia chat, thuy
van, ngudn cung cip nguyen vat licu, diéu kien thi céong, quan Ii van hanh hién nay va sau ndy.
Dicu kién quan 1i van hanh cin duge quan tam ding mufc, vi khi xay ra sy ¢6 mat dién phai xir li
nhanh chdng, trdnh thi¢t hai nhicu cho san xuat. C& ping chon tuyén di sdt duong giao thong,
nhat [a trong di¢u Kién nude ta hién nay, viée phit hién va xir Ii su ¢ duong day con rat vat va va
mat nhiéu thoi gian do chua ¢6 di¢u kién dé hién dai hod cong tac quan I van hanh. Bong thoi
phdi ¢6 gang chon dugc tuyén ¢ chicu dii ngin nhat (so v6i dudng sit va quéc 16, chidu dai
tuyén duding day ngan hon tir 5 - 10% §it hop 1i ) va s6 lugng cot goc trén tuyén cdn giam dén
mic 161 thiéu,

b. Xde dinh cic vi uf vuot qua song Ion, dudng sat, quéce 16, dudng day dién ap thap,
théng tin... Biéu quan trong 14 phii dam bio van hinh an toin cho ban thin duong day va cho
cic cong trinh ma dudng day vugt qua. Khi chon cic khoang vugt song 16n phii chi y diy da
cdc diéu kien vE dia chal, dja hinh, khi hiu, nude 16, thuyén be qua lai, qui hoach nganh van tai
thuy, su x6i lo bo song, dong xody, dé didu... Trude khi vach tuyén chinh thic cin luu ¥ dén cic
budc ti¢p theo nhur phuong in KT thuat, mong cot, vi tri vuot ... dé tranh khi thi cong phai diéu

chinh tuyeén.

¢. Can han ch¢ vige phai dd bo nhi¢u cong trinh kiéhn tric hay st dung qud nhiéu ruong
dat canh tdc khi vach tuycn va thi cong dudng day. Ngoii ra cling can cha y ding mifc (i viée
chon khoang cdt, loai xa, tép dja.. cling nhu cong tic quan If van hanh d6i véi tuyén day qua

vung doi niii.

d. Cin bo thi¢t k& dudng diy can c6 kién thiic vé cdc mén khao sit, tham do, trac dac
(161 nhat 1a biét két hop chat ché vdi cic bo mon nay) dé vach tuyén phit hop vdi dia hinh, dia
chat, khi hiu va cde cap duomg giuo thong.

Sau kbt vach ra mot s6 phuong dn cdn phan tich so bo dé loai bat va chi giir lai vii

phiremng dn dé tinh 1in cu thé so sank vé ki thuat va kinh t&. Khi phan tich $6 bo ¢6 thé dua vio

252,



t6ng momen phu tii 2P/ (trong.dé P 1a cong sudt tai trén céc doan dudng day, / 1a chiéu dai timg
doan dutimg day tuong (mg). Momen phu tai ty 1¢ thudn véi khdi luong kim loai mau sir dung va
t6n thit cong sudt rong mang dién. Khi ding ZP/ dé so sdnh can chi ¥ la quan heé gitta 16n that
cong sufl va khoi lugng kim loai mau v6i ZP! chi ding trong trudng hop cdc doan dudng day
duge chon véi ciing mot mat do dong dién. Hon nita ZPI chi ¢d thé diing 1am mot trong nhimg
can ctt dé so sanh sa bo chir khong dung lam chi tiéu gid thanh cia dudng day, vi trong gid thanh
dé c6 mot bo phan (gdm sif cich dién, cot, v.v...) khong ¢6 quan hé hodc ¢6 quan hé khong

dudng thing véi momen phu tai.
4. So sduh cde pluiong an vé mdt ki thudt

Lua chon phurong dn 161 yu clia mang dién la phai dua trén co sd so sanh vé ki thuat va
kinh t&. Néi cich khic 12 dua trén nguyén tic bio dam cung cap dién an toan, tin cay va bao
dam kinh 1€ nhit dé quyét dinh phuong dn. Phuong dn ndo ¢6 von dau tu nho va phi t6n van
hanh hang nam nhd mi vin dim bao cdc chi tiéu vé mat Ki thuat 1a phuong dn (61 uu nhat nhdt.
Nhu vay trude khi so sdnh cic phuong dn vé kinh 1€ cdn kiém tra diéu Kién kI thuat cua cdc

phuong in

So sanh cic phuong 4n vé mat ki thuat tée 1a xét xem cdc phuong dn dua ra so sinh ¢6
dat yeu cdu vé mat ki thuat hay khong? Mifc do thoa min céc yéu cdu ki thuat ciia ching nhur the
nao? Cu thé 12 d6i voi timg phuong dn phai chon tiét dién day dan va sau d6 ki€ém tra xem day
din dé ¢6 lam cho mang dicn thod min cic yéu cdu ki thuat hay khong. Cic yéu cau do fa:

- bam bdo do bén co.

- Pam bao ton thit ving quang khong qud 1on.

- Dam bio dong dien s ¢ nho hon hode bang dong dién cho phép.

- Pam bao 19n 1hat dién dp dén moi diém trong moi ché do déu nho hon hoic bing gid
tr cho phép. Néu phuong dn nao khong dam bao vé Ki thuat thi phat thay doi thong s6 dé cho né
diam bao réi méi dua vio so sanh Kinh €, mic di nhu vay ¢6 thé 1am tang v6n ddu wr cua né (vi
du tang tiét dién diy din dé dam bio diéu kién 10n that dién dp cho phép).

5. 8o xdnh cdc pluteng divé mdt kinh 18, chon phicong dn 61

Pé dam bao tinh kinh t& ctia phuong dn cdn xem xét mot cich toan dién anh hudng cua
n6 doi véi cac nganh kinh & qudc dan. Khi lap cdc phuong dn dé so sénh vé mat kinh t€, cin
phai dé cap ddy di cdc y&u (6 c6 lien quan trong mdi phuong dn thi két qud so sdnh mdi c6 gid
tri. D& giam khoi luong i trénh nhitmg tinh todn trimg, khong cdn so sdnh nhiing phan giong

nhau clla cac phuong an.
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So sdnh cdc phuong an vé mat kinh t€ 1a so sénh vé hai mat chil yéu nhu sau:

a) Von dau tw K: bao gom von diu e xay dung dudmg déy tai dién, tram bién 4p, trong
dd cdn dé cap dén viéc tan dung, cai tao mang dién cil, kha nang diu tu, thay ddi thiét bi.

b) Chi phi van hanh hang nam Y, ,: bao gém khau hao, tu sira, bao quan, thay the thiét

bi, tra luong ngudi van hanh va phi t6n vé t8n thit dién nang.

Thudng t6n tai mau thudn nhy sau: mot phiong dn ¢ von ddu tr 1én thudng lai ¢6 chi
phi van hanh nho va nguge Jai. Vi viy phuong an 16i wu phai 12 phuong 4n ¢6 chi phi tinh todn
hang nam Z bé nhat:

Z=(a,+a,)K+Y, ., dinim (7-21)
trong d6: a,,, - hé 6 van hanlh;
a,. - hé s6 tieu chudn thu héi vén dau wr phu,
Phi ton van hanh hang nam cta mang dién bao gém:
- Khau hao thiét bi.
- Chi phi sira chita thudng ki va quan i mang dién.

- Chi phi v¢é 18n that dién nang hang nam.
Ta s& xét cu thé céc loai phitdn vAn hanh dé:

+. Khd hao thiét b :

Trong qud trinh van hinh, cdc thiét bi déu din ddn bi hu héng, hao mon, bat bude phai
1an luot thay thi€t bi mdi. Do dé mdi nam phai tich luy mot s6 tién @€ sau mot thdi han qui dinh
s& ¢6 Al von dé mua thiét bi mdi. Thoi han cén thay thiét bi khong nen chi hiéu 1a ldc thiét bj da
gia c6i hu hong ma con phii xét dén tinh hinh tién bo vé kinh 1& va ki thuat, phai ddi mdi thiét by

mac dau vé can ban liic dé thiét bi vin chua bi hu hong,
+ Chi phi siva chita thieong ki va quan Ii mang dién

D¢ ¢6 thé bio dam an toan cung cap dién vi nang cao tinh kinh 1€ trong van hanh, phai

thudng Xuyén sita chifa, kiém tra dinh ki, thi nghiém du phong trong mang dién.

Ca hai khoan tién khiu hao thiét bi, chi phi sifa chita thudng ki va quan 1f mang dién déu
duge tinh bang s6 phin tram cia 16ng s6 vén diu (v xay dyng mang dién.

+ Chi phi vé 16w thét dién ndng hing nam
O cac mang dién [Gn, ©On that dién nang hang nam trén dudng day va mdy bién dp tdi

hang tri¢u kildodt gio (kWh). Vi the cin phai quan tam dén chi phi vé t6n that dién nang trong
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tng phi t8n van hanh hing nam. Chi phi vé 10n that di¢n nang hang nam phai tinh theo gid ban
cua mot kWh dién nang.

Trong khi so sénh vé kinh 1& thuong ¢6 mau thuan nhu sau: phuong an ¢6 vén dau e
161, lai c6 phi tén van hanh nho va nguge lai. Trong truong hop nay d¢ danh gid cidc phuong én
phai xét 161 thoi han thu héi von dau tu phy. Viée bd thém von dau tu (vén dau tr phy) vao mot
cong trinh nao dé duge xem nhu la kinh t€ né€u sau mot thisi gian qui dinh thu héi duge von bo
théem do giam dugc phi 16n van hanh trong théi gian d6. Thoi gian nay tuy theo timg nudc, ing
giai doan phdt trién kinh t€ c6 thé ldy 16n hay bé. Néu von con it thi thoi gian nay nén chon
ngén dé thu hi vén nhanh. Tiéu chudn cia Nga hién nay 1a 8 nam, con & nuée ta thoi gian nay

nén ldy ngén hon.

Nhu vay phuong phdp tinh theo thai han thu héi vén ddu tu phu can ban 12 so sanh sy
khéc nhau vé von dau wr (K, - K,) v6i sif tiét kiem vé phi tén van hanh hang nam (Y, - Y,) theo
biéu thite:

K=K (7-22)
Y, -Y,

trong d¢:

K, va Y, la von ddu tr vi phi 16n van hanh hang nam clia phuong dn thit nhat;

K, va Y, la von ddu tr va phi 13n van hanh hang nam cta phuong 4o thi bai.

Thasi han thu héi vén ddu tu phu T (tinh hang nam) duge so sanh vol T, 1a thoi han thu
héi von dau fu phu tiéu chudn khi so sdnh phuong an.

- Néu T =T, thi céc phuong dn vé mat kinh t& ¢6 gid trj nhu nhau.

- Néu T < T, thi phuong 4n thit hai tic 12 phuong dn ¢6 von ddu tr 16n va phi 16n van
hanh nhé dugc coi 1d phuong dn kinh 1€ hon, vi ring do vigc giam duge phi ton van hanh hang

nam ma chi can sau T nam bé hon Tte d hoan lai duge di phén von bo them ra lic ddu.
- Néu T > T, thi phuong 4n vdi von dau tu nho va phi 16n van hanh I6n s& 1a phuong an
kinh t& hon.
Né&u thay T bing T, thi biéu thic (7.22) ¢6 thé viét nhu sau
K, - _l_<-i

= 9T, 7-23
2ok b (7-23)

hay la
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| 1
Y, + T'Kl(z; =Y, + T_Kz (7-24)

[ W

. ] o . .
Goi Y + ——K 1a Z. Nhu vay phuong dn ndo cé tri s6 Z bé hon sé I phuong an kinh (e

hon. Z goi la chi phi tinh todn hang nam.

Kf hi¢u tri s6 nghich ddo cia thai han thu héi von ddu tu phy 12 @,

[ 1%
a,. 12 h¢ s6 thu héi von diu tr phu ticu chudn

Tém lai c6 the (im duge didu kien kinh 1€ cla phuong dn. Phuong 4n nao 6 chi phi tinh

toan hang nim Z nhd nhat & 13 phuong dn kinh 1€ nhat;
Z=o,.K +Y =>min : (7-23)
trong dé:
Y 14 phi t6n van hinh hang nam, duge tinh nhu sau:
Y=0,K+Y,, (7-26)
Nhu vay ham chi phi tinh todn Z = (a,, +0, } K + Y, =aK + Y, (7-27)

trong dé: + K la v6n diu tr mang dién. Trong von du tw nay ta chi cdn ké nhiing thanh phan
cht y€u. Thanh phin vén dau tr dudng day da duge xay dung & nude ta phan bé nhu bang 7-5.
Bang 7-5. Thanh phin von ddu tie

Thanh phan ven diu wr Ti L (%)
- Thi&t bi dudng diy 36-42
- Kién tric duong day (cot, xi, méng):
Cot dic tha cong 32-38
Cot die by tam 42
- Nhin cong lap 9-10
- Chi phi gidn tiép 10-15

Dé cho nhanh gon, trong so sdnh kinh 1€ chi viée ldy gid thinh tong hop cla mot
kilomet duong day d€ tinh. Gid thanh mét kilomet dudng day khong rhimg phu thude dién dp
clia dudng day, ti€t dién day dan, mi con phu thude dia phuong dudng day dé di qua. Buong day
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16 kép (hai mach) di song song wrén hat hang cot khdc nhau thi gid tién bang 1,6 lan dudng day
16 don. SO di khong nhan 2 vi tién dén bl hoa mau, tham do, trac dac, chi phi 16 chiic cong
trudng va thi cong ¢6 giam di.

+ 1, 13 he 8O van hinh bao gém Khau hao tu sira thuong ki va quan I mang di¢n.

Tri $6 nay trén thue 1€ phu thude trinh do quan 16 ki thuat, dac diém diéu kién lam viéc
cha tig ving, timg nudc. Sau day gidi thiéu hé s6 van hanh cua mot 6 Joal duong day va tram
dé tham khao (bang 7-0).

Bing 7-6. Hé 50 vdn hanh a,,

Tén cong trinh H 56 van hanh
o,y T
Pudng day cot po 12
Puomg day cot sit 7
Duong day cot betong 4
Tram bién dp dudi 20 MVA 14
+ Y., - Chi phi v¢ ton thit di¢n nang hang nam:
Y..=AALC
C - gid tién 1kWh dién ning on thit.
AA - dién nang ton thil trong mot nam
AA=APr=Y i&f«?f_ Rt (7-28)

trong dé:
t: thoi gian 10n thit cong suat 1on nhat, tra theo gid tri Tmax va cos¢ phu tai.

Khi khong cin chinh xdc 1am, ta ¢6 thé tim 1 chung cho toan mang dién dua theo T,,,,, va
cosy binh quin.

Nhur vay, theo 6 Liéu tinh todn tir biéu thic (7- 27) ¢6 thé so sanh duoc nhi¢u phuong 4n

véi nhau, cdn véi bidu thite (7-24) chi ¢6 thé so sanh cdc phuong én theo timg doi mot.
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Néu cdc phuong dn ¢6 chi phi tinh toan hang niam Z chénh léch nhau khong qué 5% (tic
1a nam trong pham vi tinh todn chinh xdc) dugc coi 1a tvong duong nhau v& mat kinh t€. Trong
trudng hop nady muon quyét dinh chon phuong 4n ndo cdn phai phin tich, can nhic mot cich
than trong va toan dién. Lic niy ngudi thiét k¢ phai néu cao tinh than trach nhiém cla minh,
phai ¢6 quan diém kinh & - ki thuat ding ddn, quan triét va biét van dung mét cach linh hoat cic
chu truong, chinh sich ca Nha nude. Mot khi di tvong duong nhau vé kinh t&, nén chi ¥ céc
phuong dn c6 dién dp van hanh cao hon, khéi lugng kim loai mau sir dung it nhat, so dé diu day
mang dién don gian nhat, ¢6 nhicu khi nang phdt trién nhét, midc bao ddm cung cip dién cao, t6
chtc thi cong va quan Ii van hanh don gian thuin loi... Trong nhimg tiéu chudn phu néu trén,
tiéu chudn nao quan trong tuy thuoe quan diém ngudi thiét k€ qudn trict duong 161 chinh sach
trong tumg giai doan. Vi du néu quan ni¢m trong thoi gian O nude ta phuy tai tiéu thu dién ciing
nhu cdc nha mdy dién & phdt trién vdi 16c do rit nhanh thi phuong dn thich hop hon ci phai la
phuong dn ¢ nhi¢u kha nang phdt trién sau nay. Néu quan niém vin dé mua thict bi, day din
cua nuéc ngoai gap khé khan thi phuong dn dung it kim loai mau thiét bi dé kiém va thi cong
thuan i s€ wu viét hon.

Phuong phdp dia trén chi phi tinh todn hang nam nho nhat don gian va duge dp dung
wrong d6i rong rdi. Nhung mudn so sdnh duge chit ché va chinh xdc, thi trong biéu thic chi phi
tinh todn hang nam cua moi phuong dn can thém khoan tién thiét hai d&i véi san xudt do sy co

mat dién.

H. Phitong pliip hé 6 pluiong dn

Dé xac dinh so dé néi day 16 wu ta 6 thé st dung phuong phip hé s6 phuong au.
He s6 phuong dn K, duge xdc dinh nhu sau:
K, =(1+M)/j + 0,5 %" Ly, —® min
trong dd: A 1a hé s8 ¢6 gid trj 0=
I; Ja khoang cdch tr ngudn 1 dén tai j;
Lyi 12 khoang cich tir tram bién dp dén niit i.
H¢ s6 % dugc chon bit ki. Sau d6 ta xdc dinh K img vdi tat ca cac diém cin c6 dien.

Pau tien cho i = 0 (nguén 1a tram bi€n dp) sau d6 chon gid tri K,; nho nhat. Ta nai tir
ngudn(tram bién 4p) dén diém tai j c6 K;; nho nhat.

Gia sircdn xdc dinh bang Ky 1 1 2..n

Cho A =0 ta dugc cdc gid tri:

258



K, K Ko - Kiw

ij

Sau d6 so sdnh cic gid tr K gia sit K, = min ta néi nguon O véi diém 2, ltc nay 2 1o
thanh ngudn. Nhi vay ta ¢6 2 nguon 0 va2 ¢6 thé cap dien cho cdc diém tai khic. Ta uép e xde
dinh K,; va so sanh cde gid tri vita tim duge cling v6i céc gid tri con lal d€ 1im ra gid tri nho nhat.
Gia sir K,, nho nhat ta ndi 2 vai 1. (ir lam tuong 1 nhu vay ta cé so do ndi dién.

Sau khi xdc dinh dugc so dé ndi dién tng v61 2 =0 ia dura vao dudng cong tinh todn xac
dinh dong dién chay trén cic dudng diy va xdc dinh ra Z cla timg doan day.

Xdc dinh tong chi phi Zy,=ZZ;

Tiép dé cho A nhian mdt gid tn bt ki khic, ta lap lai todn bo cdc budc tinh nhif trén.

Gié sir cho & =1 1ién hanh cidc bude tinh todn hoan toan nhu trén cho dén kbi ta xdc dinh
duogc Z,. Sau dé ta so sinh cde gid trl Z, va Z,. Néu Z, > Z, thi chimg 16 nghi¢m nam dau day o
ngodi khodng gidi han cla A ma fa di chon. Ta ldy gid tri X tang leén bing 2, 3,... va tinh todn
tuong tu. Cif tinh tdn nhy vay cho dén khi tinh duge Z, > Z,, thi ta duge so do ndi dién 15i wu
val Z,., = min.

7.2.5. Tinh te&n ché do dé danh gia céc chi tiéu cua mang dién

Cin tinh toin mang dién & ba ché d6 max, min va sy ¢6 dé xdc dinh céc chi tiéu chinh
cla mang dién nhur sau:

1- AU v 7- Pién nang tai hang nam;

2-AU_ o 8- Téng 16n thit cong sudt AP va ZAP%;
3- Téng do dai duding day; 9- Téng tén that dién nang TAA vh TAA%:
4- Téng dung lugng cdc tram bién ap; 10- Gi4 thanh tai dién;

5- Von ddu tu duimg day va tram bién d4p;  11- Phi tén van hanh hang nam;

6- Téng phuy tai max; 12- Gii thinh mang dién cho 1 MW.

7.3. TINH TON THAT DIEN AP TRONG MANG DIEN DIA PHUONG
7.3.1. Khai ni¢m chung

Mang dién dia phuong (hay con goi 1a mang dién phan phdi) la mang dién cung cdp
dien nang cho cdc ho tiéu thu ndm cch trung tam cung cip dién (nha may di¢n, tram bién dp
khu vuc v.v...) khong xa 1dm, thudng khoang vai chuc km; dién ap tai dién tr 6 kV dén 35 kV,
¢6 khi bao gdm ca dién dp 110 kV, dat ngoai tréi hay trong nha. Né&u dién 4dp tai dién 1a 6 - 22
kV thi truée khi t6i cdc ho ding dién cdn phai qua mdy bien dp gidm dp xubng 380/220V. Néu
dién 4p 12 110 hoac 35 kV thi thong thudng phdi giam qua dién 4p trung gian 6 - 22 kV, réi ha
xudng 380/220V, sau d6 mdi dén 16i cdc ho ding dién, cling ¢6 khi trie tiép ha tir 35 kV xudng
ngay 380/220V (hinh 7.19).

Néu dién dp dat vao phu tai khong hoan toan ding véi dién 4p dinh mifc cia phu tai yéu
cdu thi it nhiéu déu anh hudng khong t5t dén tinh trang lam viéc clia phu tai. N6i cach khic tén
that dién 4p trong mach cang 16n thi chi tiéu kinh t€ clia c4c thi€t bi dung di¢n cang thip.
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Theo dinh nghia t6n that dién dp bing:

aU% = I Yam 100
Udm

trong dé: U - dién dp dat vao tai; Uy, - dién dp dinh mic cua tii.
04 kV

12z

?
110-220 KV 2kY

I5kV
— 1

22kV

04kV 0.4kV

22212 YV vy

linh 7.9. Vi du so do mang dién dia phuong.

Nguyén nhan gay ra ton that dién dp noi tiéu thy 12 do bin than cdc ho diung dien va do

sur bién doi tinh trang van hinh cla mang dién.

Ton thit dién dp cao nhit thuong xual hién trong lic sir ¢ hu hong dudng day hodc
mdy phat 16n nhat caa nha may dién.

Thue 1€, khong thé giir duge dién dp o phu tai uon luon ding bang dinh mic, nhung néu
giilr duge mot 16n thit dién dp tuong doi nhé thi cdc phu tai van dam bao chi tiéu van hanh kinh
té t6t. Mudn di¢n dp o ho ding dién luon luon gir duge gan bing dinh muic, bat bude phai dp

dung cdc bién phap dicu chinh dign dp.
7.3.2. Tinh tén that dién ap trén duomg day cia mang dién dia phuong

Xét mot dudmg day ¢6 mot phu tai (hinh 7.10). Gia thiét di biét dién 4p pha & cudi
dudmg day la U, va cong sudt pha ciia phu tai 8, can tim dién dp U, & didu dudng day. T so do
thay thé cla dudmg day (hinh 7.10b) 1hdy cong suit pha §7° 0 cudi dudng day bing:

§”, =S8, (chir p d€ ki hiéu cong suat pha).

Cong sudt diu duong day 8°, bang:
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8, =87, +AS, (7-29)
trong do:

AS, = AP, - j AQ, la ton that cong sudt trén dudng day

3l "l
AP = w..‘.‘_ R
v Us
Vil
P
‘iSQp :-]_ ~ [_x
Us
a) 1 U 8 5'U, 2
o—> >
S,
b} IS, R X S 2 S,
o—> " —> O
Hinh 7.10. Se di dwong ddy tai dién.
Vay: 8, = P", 4 JQ7, + AP+ JAQ, = (P", + AP )+ Q7 + AQ) =T+ JQ', (7-30)
Quan h¢ gifra dien dp pha cua diém 1 véi diém 2 duge xic dinh bang bi¢u thic sau:
U]=U:+[:Z (?—31)
trong do:
I,: dong dién chay trén duong day;
Z: 10ng ¢ cha dudng day,
Dong dién I, ¢6 thé tinh theo cong sudt va dién dp o diu hay 6 cudi duding day nhir sau:
LS P S e,
-uU, . - U U,
Thay tri 86 I, vao bi¢u thite (7-31) ¢6
. P +jQ"
U =, ¢ty
U,
va:
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s P _+Q
U1 :U'! +_,_‘_I1__JQ—FZ
2+

Thay tri s6 Z = R + 1X duge :

-+ P R-QX P X+Q,R
U,=U, -1 .Q“ ~j—T .Q“ (7-32)
’ UI Ui
va:
¢ P"R+Q", X P X+Q" R
U, =U, +—! Q, +j— Ve (7-33)

- LJ-; U'}

PR+Q X . . .\
—————— - la thanh phin cling truc v&i vecto U, thanh
1

phan nay chinh a thanh phan doc truc cla vectd dién dp gidng trén dudng day va goi 1a AU’.
P R-Q, X
- U

Phan tich (7 -32) thdy ring

AU

N oL PUX+QUR : o -

Cling tir (7 -32) thay rang J--—-U— la mot thanh phan vudng goc véi U, dé chinh
|

1a thanh phan ngang truc cia veclo dién dp gidng trén dudmg day goi 1a j6U°

Biéu thurc (7-32) va (7-33) ¢6 thé viét nhu sau:
U,=U, - AU -3 U
U, = U+ AU”- j5 U”

Va biéu dién trén dé thj vecto hinh (7.11a) va (7.11b):

a) U, b)

Hinh 7.11. Cde di thi vectv cda dién dp ddu va cudi dudng ddy.
Vay tri s6 dien dap U, va U, duoc tinh nhur sau:
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U, = (U, +AU")? +(BU")? }

(7-34)
U, = J(U, -aU")? + (U
Néu nhan cic tri $6 trén voi NEY , s& tinh ra duge dién dp day
U, = (U, + AU +(8U")’
: — (7-35)
U,, = (U, AU +(8U')
Tinh todn gin ding, ¢4 thé b thanh phan SU va biéu thic trén s& 1a:
U =U,+AU (7-36)
U,=U,-AU (7-31)
Va:
PR+Q.X PR+Q.X
U= -n Ql‘ =_r QI‘ (?-38)

U, U,

Vi dy: Xét mot dudmg day gom ba phutai b, ¢, d (hinh 7.12):

A P-jQ. b P-jQ ¢ Pz'JQa d
P V.3 v
Po - th P )9 Pu- J4u

Hinh 7.12. So dd mang dia phuong co ba phu tdi.
Néu bd qua ton that cong suit doc dudng day thi cong sudt i trén cdc doan duong nhu
sau:
Po-JQy = pa- 4
Py - JQ, = (pa+p) - J(ds + 9
P, - jQ, ={pd + pc + pb) - jlqy + qc + gb)

Tén thit dién dp trén toan bo dudng day (tir A t6i d) biing tong s6 t6n that dién 4p trén
timg doan duong day:

AU = AU, + AU, + AU,
Vay:

P}r:‘- + Q_\‘x:!- + Pzrz + sz; " P|r] +r2!x|
U U

AU =

dm Jm dm
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C6 thé viet1ong quilt nhu sau;

1] I

Il
¥ o
Z] e T + Zmem

AU= ! l
u

Jdm

trong dé:

P,., Q. cong sudt tic dung vi phan khdng trén doan thd m cia dudmyg day:

Lo X2 dicn g, cim khdng doan thi m ctta dutmg day:

U dién ip tin dinh mude cua dudmg day.

Ciing phuong phiip tinh nhur tirén, ¢6 (hé vidt moL cich khic:

]
Alf = —-. [(p\I +p. R (P Fpn + pdr_;]+

“din

l
U

din

Viét cho gon lui ¢é:

U= Pl HPAn ¥ 0T pgln 0 #0050, QX £ X)X+ X))

o [(Pd TPHPRIX H P+ Py, l’.ix_:]

U, U

Trén hinliv¢ 7.13 gor;
Nh+rn+r, =R,
I+ =R,
I =R,

va cling rong e nhu trén don voi x, aco: X, Xo. X,

Vay bidu thie uén ¢6 thd vict nhu saw:

AU = -+

LJ Jim

Viet mot cach tong quil:

1}

i p.R,.+ qu}(m

A= S B
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trong d6: P, q..: phu tidi cua hé ding dién thi m;

R., X,

s X,0 tOng trd ké tr ddu ngudn cung cdp dién t6i ho ding dién thir m.
Viy trong bi€u thic (1) (6n thit dién 4p duge xdc dinh theo cong sudl rén dudng day,

con trong biéu thirc (2) thi tdn that dién 4p duge xdc dinh theo cong suat cha phu tai.

R X,
e R.X, -—ﬁ
< X —SpE— Xy —— X —
A b c d
\ h! W
P, -] 4. P, ‘f q. P, 'j Qs

Hinh 7.13. Mang dién dia phuong cé 3 phu tdi.

Vi du: Xdc dinh 16n that dién dp 16n nhit trén dudng day nhu hinh 7-14. Doan Ab ding
day nhom A - 95 va doan be ding day A - 70. '
Day dén b tri theo hinh tam gidc déu 6 canh 1a 1,2m. Dién dp dinh muc cha mang

22kV. Phu tai vi hé s8 cong sudt cho trén sg do.

A A-95 b A-70 c
© ¥
2km | golkw 4km 2000kW
0.75 08

Hinh 7.14. Mang dién c6 2 phu tdi.
Giai:
- Tra bang 2 phu luc 2:
Day A - 95 co:
r, = 0,340/km
X, = 0,35 Q/km

Day A - 70 c&:
r, = 0.45Q/km
X, = 0,36 Qfkm
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7.3

Bi¢t Q = P12, tim duoc phy tdi i diém b va diém ¢
= p. - jq. = 2000 - j 1500kVA

S, = pu - jqu = 1000 - ] 880kVA

Ton that dien 4p 1on nhat wen duong day dén diém C duge xdc dinh theo biéu thic
(7-39):

Z Pl'll rlli + Z QJ“ x m

AU = 14— =

e Udm
_ (1000 + 2000)0,34.2 + 2000.0,45.4 . (880 +1500)0,35.2+1500.0.36.4 _ 130V
- 22 ' 22 -

Néu ding bidw thite (7-40) thi 16n that dién dp trén duong day viét nhu saw:

i p'“ R m + i q mx tn
! |

AU = -

L] din
~1000.0,34.2 + 2000(0,34.2 + 0,45 .4) . 880.0,35.2+1500(0,35.2+036.4)

22 22

=430V

3. °Fén that dién dp trén dubng day ¢6 phu tai phan bé déu nha & duong phd

Mot dusng didy ¢o

nhicu phu Gy phan bd gin
nhau c6 the coi ld dudng day

¢6 phu tai phan bo déu, vi du

nhu dudng diy cung cap cho

\l/\l/\l/\l/‘\l/\l/\l/\l/\l/\l/\l/

cdc nha 0 dudng pho. é*-— L,
Xét mot duong day co e L
phu tai phin b déu tir b dén ¢ L,
(hinh 7.15). . Lﬁ ‘
Gia thict phu i co e N ° b d c
sO cong sudl conp = 1. G 7 P

thi€l nay cdng gan v thue

néu duimg day do cuny aa

Hinh 7.15.

cho phu 1t sinh hoat. Goi p, la
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cong sudt phan bé trén mot don vi chiéu dai cua dudng day.
Cong sudt trén mot nguyen 16 chiéu dai dL & 1a
dp = p, dL (7-43)
Cong sual do dit cach diém A mot doan L, s¢ gay t6n that dién dp la:

rdplx _r,podLL,

dAlU =- {7-44)
U Jin U Jm
Ton that dicn 4p dén diém C cla mang dién:
r,pedLLx 1
AUAC — J.dAU J. up(! (Jpo .[L dL
dm Udm L,
(7-45)
TPy L - L _ InPg x!j_c___+Lh (L. L)
Udm ?' Ullll'l
ta nhan thiy:
L, :L = 1., (d la diem giira cua doan be)
i (Ln. - I— I)} -
Vay:
P ¥
au = BPLy _ PR, (7-46)
L, din U din

Bidu thitc (7-46) cho thay ring: d¢ xdc dinh ton that dien dp rémdudng day co phu tai
phin ba déu, ¢6 thé thay nhimg phu tai phin bd déu bang mot phu tai tap trung dit tat diém gidta
ctia doan phu tai phan bo déu dé. Phy tai tap trung bang tong phu tai phan bo cua dudng day.

Trudng hop thudng gap nhit 1a phu 1di phan b déu doc toan bo dudng day, tic la tr

didm cung cip A dén diém c. Trong trudmg hop d6, 18n that dién dp van duge tinh bing bigu thirc
(7-46) véiLb =0

- L
AU, = P (L (7-47)
I LI din 2



§7.4. XAC PINH TON THAT DIEN AP TRONG MANG BIEN DIA PHUONG
KIN
7.4.1. KHAI NIEM CHUNG
Mang dién kin la mang dién ma méi ho tiéu thy dién duge cung cdp it nhit tir hai phia.
Mang kin don gian nhat [a dudng day kép cung cap dién cho mot phu tdi (hinh 7.16) ngoai ra

mang kin ¢6 the 1a mang vong do mot ngudn cung céap (hinh 7.17) hodc 1a mang dutng day chi

6 hai ngudn cung cap (hinh 7.18).

A | B

i Hinh 7.16. Mang kin gém hai duing day [, I,.
l _‘9

Sl

A B
S2 o— \]/ \b Py
A
S1 82 S3
53

Hinh 7.17. Mang kin mét nguon A.  Hinh 7.18. Mang kin gém hai nguén cung cdp A va B.

Mang dién kin c6 nhimg vu diém sau day:

~ Tang cudng tinh lién tuc cung cdp dién vi mot ho thudng cé hai nguén cung cip. Vi
vay d6i véi phu tai loai I thudng duge thiét k€ cung cap dién bing mang kin.

- Trong trudng hap vin hanh binh thudng ton that dién ap, 16n thap cong sudt c6 thé nhd
hon mang hd.

Tuy nhién mang kin ciing c6 mot s6 nhuge diém nhur:

- Khi sif ¢& chang han nhu dit mot nhinh phia ddu ngudn (doan Ag), trén hinh 3.4 mang
trg thanh ho, t6n that cong sudt, dién 4p déu 16n, 6 thé vugt qua gid tri cho phép.

- Thyc hién bio v¢ role trong mang kin ¢6 phan phic tap hon so véi mang hd, thudng

phai ding bao vé ¢ hudng hodc bio vé khoang céch.
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Mot khé khin chit yéu trong tinh todn mang kin xic dinh dong dién hodc cong suat di
trén cac nhanh trong mang, dé xic dinh ti€t dién day dan va tién hianh cdc tinh toan khdc vé
dien. Nhumg su phin bo cong sudl trén cic nhdnh lai phu thude tdng 1 (Z) cba cic nhdnh nghia
1a phu thudc tiét dién day dan. Vi vay tinh todn mang kin phdi 1ién hanh timg budc, dan ding.
7-4-2. Xac dinh cong sudt trén cic nhanh

7-4-2-1-Diém phan cong sudl

Vi du. C6 mang dién kin cung cdp di¢n cho hai phu ta1 S, S,. O day S,, S, 12 phu tdi tinh

todn nghia la da ké dén (6n that cong sudt trong mdy bién dp ha dp.

S\l Slz SRI
A . —> | —= 2 < B
Z, \L Z: \l/ Z,
S, S,

Hinh 7.19. So dé xdc dinh céng sudt trén cde nhdnh.

Gia thiét da bidt:

- Tri 6 phu tai 16n nhat S, 8,.

- Chiéu dai va tiét dién day dan cdc nhinh, nghia 1 da bigt tong 1§ Zy, Z,, va Z;.
- Dién dp & hai nguén U, va Uy truong hop chung xét U, = U,

Cin xéc dinh cong sudt di trén cde nhinh: Sy, 7, va S,

Chiéu cong suit S,, va Sy, 10 rang nhut trén hinh7.19. Con chiéu cong sudt trén doan 1 -

2, trudc tien gia thiét nhu trén hinh7.19.
C6 thé viél phuong trinh biéu dién dién &p gidng tir nguén A dén ngudn B:
Uy -Up= V3 (nZs + 1,70 - 1eZy) (7-48)
C6 1hé thay dong dién nhinh 1, va 1y, bang cic dong dién phu tai I, va [;:
I,=1,-1 \
Le=T+1-1,
Thay vao (7-48) co:
U -Up= V3(LZy + 132 - LZ0, - 1Z, - LZs + 1, Z))
bauZ, +Z2,+7Z,=7Zs
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Zp+2,=1L

Zy=2Zy

U.—\ - Un = \/g (L\]IL - Ilzm - lzzm)
Rut ra;

L Zyp+ L2y U -Uy

1 +
Al Z.: ﬁZL

(7-49)

Tit cong thiic (7-49) thily rang:
Dong dién di trén doan A - I gom hai thanh phan:
- Thanh phin chi yéu, phu thude cde phu ti 1, 2 va tong ud trong mang.

- Thanh phin dong dién can bang chi phu thude vao do léch dién 4p gilta A va B (U, -

Up) va téng trd coa mang ma khong phu thude tr1 56 cdc phu tdi,
Trong mang dia phuong.thudng coi dién dp hai ngudn bang nhau U, = Uy, liic d6 ¢é:

_1Zp L7,
Z

La (7-50)
Tir cong thic (7-50) cho thay cich xdc dinh cd¢ dong dién di tir ngudn ra nhu sau: lay
téng clia cic tich dong dién phu tii véi cdnh tay don (tinh bing tong trd Z,,) tir phy tai tvong (ng
dén ngudn kia, chix cho tdng cic 16ng trd giita hai ngudn. Tuong ty nhu vay ¢6 thé xdc dinh I,
[.. = L2, +1,Z,,
5 Zy

trong dé: =22 =24+ 2,
Ngoai ra can thir lai theo cong thife:
la+le=0+]
Trong thuc t€, phu tai thudng cho ¢ dang cong suat:
S, =P -jQ;: S, =P, - jQ,. Cong thiic (7-50) ¢6 thé viét duGi dang cong sudt. Nhan
(7-50) v6i 3 Udm <6
_S1Z1g+5175p (7-51)
Al Z.

et

S
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Tong quit, néu ¢6 mang kin cung cap cho n phu tai tir hai nguén A, B thi S,, xdc dinh:

n
X SZp
¢ izl (7-52)
i\] Z
Y

Sau khi xdc dinh dige cong suat di ra tir hai nguén A, B1a §,, va Sy, €6 thé fim dugc

cong sudt di trén cac nhinh ¢ gitta. Chidu S, trén hinh 7.19 la theo gia thiét.
Trong trudng hop nay S, =5, - §,

Néu S,, tinh ra ¢6 tri $6 duong nghia 1a chiéu chon nhur trén hinh 7.20 1a dung, néu o tri
56 am thi S, ¢6 chiéu nguoe lai. Sau khi xdc dinh duge chi€u va tri 6 cla S;;, € xdc dinh duge

diém, ma tai dé phu tai nhan cong sual tir hai phia, goi 1a diém phan cong sul.

Vi tri s6 cdc phu 1ai bao gdm cong suilt tac dung va phan Khing nén diém phan cong
sudt trong mang kin 6 thé [ duy nhdt, cling 6 thé la rieng r&: nghia la diém phan cong sudt tdc

dung khic véi diém phian cong sudt phan khing.

Sau khi xdc dinh duge diém phan cong sudt trong mang Kin c6 thé tich thanh hai mach
hd va viéc tinh todn tién hinh thudn tién hon. Chang han trén hinh 7.19 diém 2 la diém phan

cong suat chung, ¢6 thé téch thanh hai mang ho sau:

N S.\I SI Sm
. —> < B

i 2
oo \l/s G \l/s Q/ Z,

1 2

t

linh 7.20. Mang kin ldch thanh hai mang hd.

7-4-2-2. Cdc truong hap riéng vé phdn bé cong sudt trong mang kin
1. Mang dien chi ké dén dién tro tic dung (x, = 0)

P6 1a doi v6i nhimg mang tiét di¢n nho, dién dp thip va cap duai 10kV. Libc do cong
thite (7-51) co dang:

. P, —1QOR,, +(P, — QIR
S.\l = p.\l '.]Q_.\J = L'I' jQ!) l'BR ) 2 ‘]Qh 28

Hoac viet:
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PRig + PR,y Q _Q__Bm +Q,Ry
R\‘_ M Al RL

Py =

Nhu vy viéc phan bd cong suat tic dung va phin khang c6 thé tinh rieng &, chi phu
thudc dién trd cla mang.

2. Mang dién dong nhat

La mang ma & cdc nhidnh déu c6 ti 56 =% = const
Iy

Lic d6 cong thite (7-52) ¢6 thé viét

isiz‘il ZS (1+] *o L

Sa=—" 7 l
(1+] Xo )rn[ .Y

1]

sz,
1

7.

Hoac: Sy = (7-54)

Nghia Ia cong suit phin bé theo dign ré tae dung cliia mang,

Mang dién dong nhit khong nhit thist | 6 cling tiét di¢n & moi doan. Vi néu ti€t dién
cdc doan khac nhau (r, khic nhau) nhung diy dan bo i & cic doan khic nhau (x, cling khdc

. + Xg \ .
nhau) thi cé thé ddn dén ti s6 =% = const & moi doan.
rU

3. Mang dién cung tiét dién

Thudmg & mang kin néu thiét k€ cdc doan cing tiét dién day dan (r, = const), thi cam

Khidng don vi chiéu dii cia cdc doan ciing shu nhau (x, = const).
Liic dé cong thice (7-52) viet duogc:

Zsi (ry + JXo)Lg Zsi L
g; I 1

DAl T

(I’U +jXU }LL - ]_zv

Nhiur vy, cong suit phan b6 theo chidu dai va su phan bs clia cong suat tic dung va phan
khidng ciing c6 thé tinh 1odn riéng biet

Vidu. Nguon A cung cap di¢n cho hai phu tii S,, S, theo mang kin. S6 liéu ghi trén hinh
7.21.
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Toan bo cdc doan dung cling thiét dién AC - 120

Day dan ba tri trén mit phiang ngang: 10+10
Dtb = 3,5m
Xac dinh di¢m phan cong sufit clia mang. Skm
. ~ B 4km
Giat: Pay la mang dong nhat. Xdc dinh Py,
N A
vi Q.
™ 8K 2
PL,,, +P;L,, 10(4+8)+11.8
P, = 22N =10,4MW :
Al Ly 4+8+8 11+4
Hinh 7.21.
Tuong ty:
10,12+ 4.8

Q, = 0 =7.6MVAr
Xac dinh:

P, :I_’,_Lm + Py Ly, 10.8+11.12 —10,6MW

A2 Lo
Tuong tu:
10.8+4.12

Q. = S0 = 6,4MVAr

Thr lai: Py +P,,=104+106=2IMW=P, + P,

Q.,+Q,=76+64=14MVAr=Q, +Q,
Bi&t P, Q.. xac dinh duge cong suat di trén doan 1 - 2
$,;=54-5=104-j76-10+j10=04+ )24

Nhu vay: P12 c6 chiéu di tir 1 dén 2 con Q,; ¢6 chiéu di wr 2 dén 1. NGi cach khic diém

1 14 diém phan cong suat phan khing, com 2 diém la phan cong suat tc dung.
7-4-3. Xac dinh tén that dién ap trong mang Kin

D6i véi mang kin can xdc dinh on that dién trong trudng hop binh thudng va sur co. Vi
du ¢6 mang kin cung cip dién cho hai phu tai S,, S, nhv trén hinh 7. 21.

Trong trudng hop van hanh binh thudong cdn xdc dinh ton that dién dp 16n nhat AU, tu
nguén A dén diém xa nhat (tic 13 diém c6 dién dp thdp nhdt). Trong mang kin diém phan cong
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sudt chung (P vi Q) la diém nhan cong sudt tir hairphfa nén diém do 1€ 1a “triing” nh4t, nghia 1
c6 dién 4p thap nhat.

Tom lai d6i véi mang kin mudn xdc dinh AUmax lic binh thudng phai tinh todn theo
cie budc:

- Xac dinh cong sudt di trén cdc nhdnh S, S,,, va S,,.
- Xdc dinh diém phan cong suat. Néu diém dé 1a duy nhét cho P va Q thi diém dé c6
dién dp thap nhat trong mang.

- Néu dién dp & hai nguén bang nhau (U, = Up) thi AU, tinh biing t6n that dien ép 1t A
dén di€m phan cong suat. Ching han trong trudng hop hinh7.21, diém 2 13 diém phan céong suat
chung thi:

AUmax = AUAII = AUAZ

_ PR +Q X0, - PuRai + PRy, +Q X, + Q0 X5

au max
U Jdin U

dm

Trong truong hop diém phan cong sudt tic dung va phan khéng khong trung nhau thi
chua rd diém nao ¢6 dién dp thdp hon. Lic d6 phai tinh AU tir ngudén dén ca hai diém, so sénh
lay AU 16n hon.

Vi du. Tro lai vi du trén hinh7.21. Cédn xdc dinh U,,, trong mang hic van hanh binh
thuémg,

Tra s6 liéu day AC - 120
r, =027 Q/km
{ =04 O/km
Thay vao cong thiic (7-39)

10,4.0,27.8+7,6.0,4.8

AU, v = 1,345kV
AU, = 10,6.0.2?.2; 64048 . v

Vay AU, = 1,345kV va diém 1 ¢6 dién ap thip nhdt trong mang.

Tromg mang kin ngoai tri s§ AU, ,, lic van hanh binh thudng, con phai xdc dinh tri s¢
AU, khi sy c6. Thuong xét trudng hep dit day trong mang kin, mang tr& thanh hd. phu tai 16n
nhat phai cuag cap tir mot nguon. Lic d6 phai xét su ¢6 rén doan nao nguy hiém nhat, dé cho
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AU trong mang 1a 1én nhat. Ching han d6i vdi mang hinh 7.21 can xdc dinh AUkhi dit doan A -
1 hodc khi dint doan A -2. Trong trudng hop cy thé c6 thé thdy ngay dit doam nao nguy hiém
hon. '

Vi du: Xéc dinh AUmax trong trudng hop sy ¢ ¢ mang néu t€n hinh 7.22.

a. Khi dirt doan A - 1 (dang van hanh véi phy tai 16n nhat) ldc d6 mang trds thanh:

10.0,27.4+21.0,27.8 . 10.0,4.4 +1410,4.8

AU, =
A 35 35

=335kV

Khi dut doan mang A - 2 mang ¢6 dang:

A Sa=21-14 S,,=10-10
O —> —_>
8 km 4km -
AC-120 AC-120
S”:l 1'J4 S]2=10'j10

Hinh 7.22. Su dé xdc dinh AU, .-

A 4 km 8 km
O
\L AC-120 \L AC-120 \L
S,=11-4 5,=10-10 S,=10-j10

Hinh 7.23. Sv dé xdce dinh AU,y 0

AU, = 3‘—5(1 1.027.4+21.027.8+4.0,4.4+140,4.8) =31kV

AUHI:N su w 3.35
Nghia la dit doan A - 1 nguy hi€m hon.

Trong trudmg hop mang dién kin c6 nhanh
1€, ching han nhw trén hinh 7.24.

Muén xdc dinh AU, phal ti€n hanh céc

budc sau:- Xac dinh phan bé cong sudt lic binh
thudmg dé tim diém phan cong suat. Nghia la tim

Sars Sazs Si; cdn S, d b€t Hinh 7.24.
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O day cén chi y 1a khi tinh phan bo cong suat phu tai S, phai tap trung vé nir 2.

- Sau khi xdc dinh duge diém phan cong sudt, & day hoac diém | hoac 2 hodc ca 1 va 2,

-4n xédc dinh AU, 1iGe binh thudng.

Néu 2 13 diém phin cong sudt thi AU, 1a tinh tir A dén 2 réi dén 3 (AU, =AU ).

Néu 1 1a diém phan céng suat thi phai tinh AU, va AU ., ri so sinh 12y tri s6 16n hon.

Trudng hgp sy ¢6 o diy thudng gia thiet dit doan A -2. Lic d6 AU, = AU, ,,.. Néu
dit doan A -1 thi phai tinh AU ,,, vi AU, s0 sdnh 13y tri s& 16n hon.

4. Xdc dinh uét dién day daa rong mang kin

Nhus trén da biel, mot trong nhimg khé khan khi tinh toan mang dién kin 1a xdc dinh tiét

dién day dan. Vi vay phai 1i¢n hanh theo phuong phdp gan ding nhu sau:

Da bict vi 1ri, do 16n cua cde phu tai, xic dinh phan bo cong sudt theo chiéu dai cdc doan

trong mang bang cong thic (4 -7)

3 SiLits
1

Ls

Sy =

Sau khi x4c dinh duge cong sufil di trén cdc doan va diém phan cong suat, cin cif vio

tinh chélt cia mang dé lua chon tit dién:

- Néu la mang di¢n dia phuong c6 phu tai gan nhau, chon ciing tiét dién cho moi doan

vit Ide dy lay AU tir nguén dén diém phin cong suiit biing AUcp (18n thét dién dp cho phép).

Néu 1a mang dia phuong nong nghiép c¢d T,,, nho (T, = 2000 - 3000h/nam) thi chon

ti€t dign & cdc doan, khic nhau theo diéu kién tong kim loai trong mang 13 nthd nhat.

- Né¢u 13 mung dja phuang loai cong nghiép cd T, 16n (T,,., = 4500 - 6000h/nam) thi
chon tiét dién o cdc doan khic nhau theo diéu kién t6n that dién nang trong mang nhd nhat, tic
Ia diéu kién mat do dong dién & cic doan 1a khong déi. Sau khi xdc dinh mat d¢ dong dién tinh

todn j, can so sinh véi mat do j, va ly i s6 bé hon dé tinh 1iét dien.

Vi du: C6 mang kin 35kV cung cdp di¢n cho hai phu tdi 1 va 2. Miic t6n that dien 4p
cho phép lic binh thugng AUcp = 4% liic sur ¢d AUcp = 12%. Toan mang ciing tiét dién, dung
day nhom Io1 thép AC. So d6 mang cho trén hinh 7.25. Xéac dinh tiét dién day din trong mang.
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v 2% v
10kin ] lkm 2 okm g

<
45374.12 I<__ P I .47 -j6.88

5-[4MVA - 7.{TMVA

O

Hinh 7.25. So di cung cdp dién.
Trude hét phdi xdc dinh sy phan bé cong sudt trong mang, O day vi cac doan ciing tét

dién nén cong sudt phan ba theo chitu dai:
Theo cong thic (4 -7)

P/ Pl J+7.
Py = -t = " dsauw

4.7 +__?.6

Tuong ur: Q, =—— =4,12MV Ar

Deéi véi cong suit Py, Q. tinh ra dugc:
p‘_\)_ = ?,4?“’1\‘\"’
Q., =6.88MVAr
Tir day thay rang 1 1a diém phan cong sudt tac dung va 2 1a di€m phan cong suat phan
khing.
$,=8,-5,=453-j4,12-5+j4=-047-j0.12
Nhur vay, chua 15 gitta 1 v diém 2 nao 6 dién dp thap hon. Nhung vi cong suat di trén
doan 1 - 2 rit bé va chidu dai doan { - 2 cling ngiin, nén c6 thé xem dién 4p hai diém d6 gan nhur
nhau.
Lay diém 2 dé tinh: AU, = AU” + AU”
AU, lic binh thutng: 0.04. 35 = 1,40kV

~ . 04.688.
Thanh phan AU = 102azta 0 6

- = 0,473kV (ldy x, = 0.4Q/km)

dm
AU = 1,40-0,473 = 0,92kV

Tiét dién doan A - 2 xdc dinh theo cong thifc:
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P-\l l Al

18U U,
3
trong do: Ya =317 M - F= 747x6.10° =41,5mm?.
Qmm- 31,7.092.35

Tra phu luc 3 1ay tiét dién tiéu chuan: AC -50
AC-50cér, =0,650Q/km;

A = 0,430/km.
Thr lai. Lic binh thuong

_ 6(7,47.0,65 + 6,88.0,43)
iy 35
AU < AU

1mas up

AU

=1,34kV

Tuy doan 1 -2 tai cong sui rit bé nhung ciing phéi chon tiét dién AC - 50 vi khi su c6
trén do tai cong suat lon.

Khi si ¢6, ditt doan A - 2 lide phu tai kn nhat:

_ (12.0,65+11.043)10 + 7(0.65 + 0,43)1

AUMI ST -
' 35

=38kV

A.\U u'nf}i“' = 3_‘? 100 = |0,9% <
35

[N g

5. Cli viéw kinh 16" doi voi mang kin

D61 vai mang kin thuding khong thé can cif vao mat do kinh té dong dién dé lua chon tist
dien day dan ¢ moi doan. Vi & mang kin 6 nhifng doan ma trong tinh trang binh thudmg cong

sudt di trén d6 rat bé, nhung lic si ¢ phii tai cong suat 16n.

V1 vay ngodi khdi niém v¢ mat d¢ kinh (& dong dién j,, (dam béo chi phi tinh todn hang
nam Z la nho nhat} con c6 the dung chi tiéu suat 10n that cong suat trén tkg kim loai day dan
AP/G (W/kg).

trong d6: AP = 33I°R = X3Fp Il:
G =23Elc
o day:

ot trong cla vat liéu day, glem’;
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I: chiéu dai méi doan trong mang, km.
j: mat do dong dién, A/mm’;
F: tiét dién day din, mm’.

AP
Viy —=
ay G p

a |-

Néu thay j = j,,, €6 111 s6 sudt 16n that cong suat kinh &
ap i’
G o
Bang 7-7 trinh bay sudt 16n that cong suat kinh t&€ dmg véi cdc loai vat liéu va cdc tri 56
Tmax khac nhau dé tham khao khi tinh todn mang kin. Nhu vay, déi véi mang kin sau khi xéc
dinh duge tiét dién cic doan va tdn thit cong sual trong toan mang, thi x4c dinh sudt ton that
>

cong sudt cua mang G v dem so vai cdc tri s0 tuong dng trong bang 7.7.

Bdng 7.7. Suat ton that cong sudt kinh té (Wikg)

) ) Gid tri Tmax (h/nam)
Loai day dan
1000 - 3000 3000 - 5000 Trén 5000
Day tran: - Dong 13.6 2.6 7.1
- Nhom 20,0
Day boc cao su, hoidc cip cich dién gidy,
ruot: Bong 21,7 13.8 8.8
Nhom 30,2 232 17,1

Néu bé hen tri s6 trong bing 7.7 thi dicu dé chimg to rang chi phi vé kim loai & mang
thiét k€ s& nhiéu hon néu chon tiét dién theo mat do kinh &, Trong trudng hgp nay can xét xem
¢6 thé gidm iél dién ¢ mot s6 doan nao dé nhung van phai dam bao AUmax < AUcp lic binh

thutmg ciing nhu khi s ¢d.

Néu 16n hon tri s6 trong bang 7.7 thi ¢6 thé tang tiét dién day din & nhimg doan tai
nang, vi nhu vay cang gan vdi diéu kién kinh 1€ (Z,,,) ma ton that dién dp cang giam di. Sau khi

tang tiét dién can tién hanh tinh todn lai.
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Vi du: Mot mang dién kin cung cdp dién tir nguén A dén cic phu tai 1, 2, 3, 4 cho trén
hinh 7.26. Cic doan duoc chon cung tict dién loai day nhom. Dién ap 0 thanh cdi tram cung cap
A trong truong hop phu tdi 16n nhat U, = 10,5kV. Sau khi xdc dinh phan b ¢6ng suit, tim duge
diém 3 12 di€m phan cong suit tac dung va phin khang. Tri s6 va chiéu cong suat rén céc doan
ghi & hinh 7.26, tinh bang kVA.

575327 350-)222 121-j62 216-3121 613-5372

Ao = 1 - 2 —= 3 —=> 4 —=> oA
5km\L 4,5km\l/ 4km \L S,SRmJ/ 6km

225 jI05 229160 337 -j183 397 251

Hinh 7.26. So dd mang kin xdc dinh phdn bo cong sudt.

Can i tri 6 AU, & day 1y AU, = 4% U,, theo cong thiic xic dinh tiét dién day dén:

N ZPI___
YAU'U

Xic dinh dugc tiét dién chung cho cde doan 1a: A - 35, day A - 35 ¢6 (0 = 0,915Q/km,
Xop = 0,35kam.

Thir lai. Trong trudng hop dit doan A - 1

AU, = UA4321 = 1600V

AU, %= 299 160 21520
10500

bién dp o di€m 1 lic d6 ¢6 tri 56:
Ul = 10500 - 1600 = 8900V
Nhu vay dé léch so véi dién dp dinh muc:

AU, = %9100:—] 1% ¢6 thé cho phép.

Xdc dinh ton that cong sudl toan mang:

-

AP =3 P_JEQ' r107 =%Z(P3 + QLI kW

_0915[(575% +3277)5 + (3507 +2227)4,5+ (1217 +627)4

AP =—— , , , ; 107" =59kW
107 | +(2167 +121%)5,5+(613% +3722)6
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Tong cong suil 16n nhit cna phu tii:

SP=1188kW

Vay AP = 2 100 = 5%
1188

Xdc dinh suat 160 thit cong suit trén don vi trong luong day dan. Toan mang c6
25km day A - 35.
G =3.35.2527=7100kg
AP _ 59,000

vay: 99000 e sk
YOG T 7100 £

Thay tri s6 iz— & day bé hon tri 56 suat 16n theo diéu Kién kinh (& trong bang 4.1.

Nhung trong trudng hop ndy khong thé tang tri 56 % lén duge vi nhu vy can giam tiét dign
(loi vé kinh t&) nhung lic d6 AU, khi su ¢ 5¢ vuot qud pham vi cho phép.
§7.5. XAC PINH BAN KINH CUNG CAP CUA TRAM BIEN AP TRUNG GIAN
TRONG MANG PIEN DPIA PHUONG

Khi mit do phu tai tang én, d¢ dam bao dap tmg duge nhu ciu cung cap dicn ¢6 thé
thuc hién hai bién phip:

- Giit nguyén 6 tram nhung ning cong sual cua cac tram.

- Tang them tram mGi v vin gilr nguyén cong sudt cdc tram da cd.

Tuy theo vi tri dia If ¢l cde phu 1ai bo sung va tuy theo khd ning tai clla mang dién da
¢6 san ma ta quyét dinh chon bicn phip nao.

Ta gid thiét ring trong thdi gian qui hoach ngdn han mang phan phéi ¢6 mat do phu tai
khong doi vd mat do phu tdi chi tang trong qui hoach dai han. Pé dé tinh todn ta thudng qui
pham vi cung cdp di¢n cua trum bing cic hinh quen thude nhu hinh vuong, hinh luc gidc v.v...
Ta s& xét timg trusng hop cu thé,

«) Pham vi cung cdp dién la hinh viong

Tram bién 4p nim & tan cia hinh vueng va cung cap dén cdc phu tdi trong vimg bang
bon phit tuyén chinh nhu trong hinh 7.27 (dé don gian ta chi vé mot phdt tuyén chinh). Cic dau

chdm mé ta vi tri cdc tram bién dp phan phoi dé cung clp cho cdc phy tu ba pha.
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Ton that dién dp tinh theo phan trdm tir ddu nguén a dén diém xa nhat ¢ bing:
AU% = AUL% + AU, %.
Tir cong thirc:

PR+QX

-

Ule =

100(%)

Ta suy ra ton that dién dp tinh theo phan trim cta 1 kVA cong sudt truyén tai trén | km
duang day la:

K S

trong dé: r,, x, la dién tré va dien khang don vi cita 1 km duong day, Q/km;
U la di¢n dp dubng day, kV:

cos la he s6 cong suil cua phu 1.

................ : 1 €
4 _Tram bien dp
¢~ phan phdi
[ J
L
I L
Truc chinh ¢~ Nhdnh ngang
Tram bién dp ~._a -~ e
i g d b
rung gian
:: Dién tich duoc
) /nljanl?‘ngang
¢ T capdién
[ ]
L
2 | ]
— —
3 S
.............................................................................. - C
- l, >

Hinh 7-27. Dién tich hinh vuong duge cung cdp dién tic tram a.



Néu goi tong phu tai trén moi phat tuycn 1 S, th ta cé:
S, = A, D(kKVA)
trong d6: A, la dién tich nhan dién tir mot phat tuyén, km?;
D 13 mat do phu i, kVAKm®.
Né&u thay dien tich A, =, thi tong phu 1ai rén moi phdt tuy€n s la:
S,=AD=1"D((kVA)
Gid thiét phu 1ii phian bo déu nén tam phuy tii cia phdt tuyén ab s€ Ia trong tam coa tam
gidc ace. D6 1a diém d cdch diém a mot khodng 1a (2/3).4,.
Vay do sut ap trén phat tuyén chinh bang:
AU % =(2/3)1,. K.S;= 0,667 1, K.D (%).
b) Pham vi cung cdp dién Ia mor hindy Hue gide

Néu coi pham vi duge cung cdp dién 1a mot hinh lyc gide v6i tram bién 4p trung gian

dat & tam vi cung cip dién dén cic phu tai bing siu phét tuyén chinh nhy trén hinh 7.28 thi dién

% Tram bién dp
. phan phoi
Truc chinh

\ L Nhanh ngang
. . ién tich dugc
. ¢ | nhanh ngang
R ¢ | cung cdp dién
‘_ : !(}_’ C
J
= L s

Hinh 7.28. Dién tich hinh luc gide duoc cung cdp dicn tic tram a.
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tich duge cung cdp dién ctia mot phdt tuyén la:

! )
A, =—=1, =0578.1]

3
trong do: {, la chiéu dai mot phat tuyén chinh.
Nhu vay 18ng phu tii duge cung cap tir mdi phat tuyén bang:
Se=A D=0578D.15 (kVA)

Do diém dat coa phu ti 16ng van 1a dim d uén phdt twuyén chinh, cich diu nguén a mot

doan 12 (2/3)/, nén ton that dién dp tinh theo phén tram cla phdt tuyén chinh bing:
AU =(2/3),. K.85= 0,385 /, K.D (%).
) Trircmg hop (6ng qudt ©é 1 phdt tuyén ut trgm trang gian cdp dién cho mét vimg

Gia thi¢t rang phy 1ai phan bé déu trén khép dién tich va méi phat tuyén cung cap dién

cho mot dién tich ¢6 hink tam gidc (hinh 7.29).

N m Truc chinh b
L MY

id

{n-1).20

l

n -

Hinh 7.29. Dién tick nhdn dién Ui n phdt tuyén ctia tram trung gian.

Vi phan céng suat cdp dén mot vi phan dién tich da la:
dS=D.dA, kVA
dong d6: D 1a ma do phu tai (kVA/Km?).

Tir hinh 7.29 ta ¢6 mai quan hé sau:
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hay:  y = (x+dx)gb = xtgb

Vay téng dién tich duge cung cdp bdi mdi phat tuyén bang:

A, = I:I[chﬁ\: /g0

x={}
Va cong sudt ma mdi phit tuyén cung cip bang:
1||
S, = Jds=Drgd
x=0
Néu coi 18ng cong suit dé cia phdt tuyén 1a mot phy tai tap trung tai mot diém cich

nguén a mot doan i (2/3)/, thi 16n thit dién 4p (rén phét tuyén dé bing:

,
AU, % = 3 1 KS, = % K.DI, g6
2

Vi n.20 = 360 " nén:

360"
2n

2 N
AU, %==.KD. g
n 3 n

Cong thie wen chi ding khin 2 3.

Khi n = 1 thi 1én that dién &p trén phdt tuyén chinh bang:

K.Di

AU %=L
2

Khi n = 2 thi ton thit dién dp rén phét tuyén chinh bang:

AU, % =—KD. I\

b | -
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Chuong 8

PHAN TICH KINH TE - TAI CHINH CUA CAC DU AN
KHI QUI HOACH

§8.1. KHAI NIEM CHUNG
8.1.1. Pat van d¢

Khi qui hoach hé thong di¢n thudng gap van dé can phdi xay dung bé sung cic cong
trinh méi cho h¢ thong dit ¢6. Mudn dat duoe cic muc tiéu dé ra, cdn phat dat van dé phan tich,
dinh gid duge cic du dn xem ¢4 nén dira vao thuc hién hay khong hodc so sdnh giffa cdc du dn

dé chon ra cac du dn 161 vu vé mat kinh 18,

Theo Ngin hing Thé gii,"Der dn i tong thé nhitng chivh sich, hoat dong va chi phi
lién quan voi nhau duve thiét ké whém dgt dige nhitng mue tiéu aidt dinh trong moét thoi gian
nhdt dinh”. Nhu viy, dé ¢6 duge mot du dn can phai quan tam di cie yéu 16 sau:

- Cdc ngudn tal nguyén dugc st dung (bao gém vat tu, sitc [ao dong, cdc tai nguyén
thién nhién khdc vt tién von}.

- Céc giai phip vé kI thuit v vé 18 chuc.

- Céc san phim hoac dich vu do dv dn tso ra.

- Khoang thoi gian thyc hién dy dn.

Thuc chat cua viée phan tich va dinh gid dv 4n 1a xé1t méi quan hé giita chi phi va doanh
thu trong sudt qua trinh thue thi va doi song dy dn, Néu xét doanh thu va chi phi trong sudt qud
trinh d6 sau khi di qui doi vé mot mée 1hoi gian ma ta thiy téng doanh thu Ién hon tang chi phi
thi di 4n ¢6 thé duoc chap nhan vé mat kinh €. Ciing nhtt néu so sinh gia hai du dn ma dy dn
nao cé s& gia gita doanh thu va chi phi (di qui doi) ma 1dn hon thi vé mat kinh € nén chon du

dn dé.

Trong viéc phan tich vi dianh gid cic du dn, can phan biét gifra phan tich vé kinh t&€ va

phan tich v¢ tii chinh. Tuy ching ¢6 cing phuang tién 1a sir dung gid tri cua tién té dé phan tich
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va X6t tdi 1gi nhuan cta vice dau tu dé€ ket luan, nhung trong phan tich kinh 1€ ngoai viec chi rd
loi nhuan tién té trong sudt qua trinh hoat dong cla du dn nhu trong phan tich tai chinh con phin
tich ducc lgi nhudn xi hoi d¢ do tac dong cia dy dn dén muc tiéu di dé ra. Tuy nhién vin can
phai két hop ci phan tich kinh 1€ v phan tich 12i chinh dé dam bao chdc chan cho dy dn dugc

chon la ¢4 lgi nhit.

Moi hoat dong cua du én duge dién ra trong cic diéu kién kinh t€, x8 hoi, chinh tri va
phip luat cu thé. Dudi con mat ciia cdc nha kinh 1€, bat ciff dy 4n nao clng phai chi titu mot
khoan tién nhat dinh d¢ mong muén thu vé mot gid ti 16n hon. Gid tri 16n hon d6 ¢6 thé 1a tién

nhung cilng ¢6 thé khong phai 1 tién. Tuy nhién, ching vin ¢6 thé qui ddi thanh tién.

Theo Didu 1¢ Quan Ii ddu tu v xay dung (ban hanh kém theo Nghi dinh 56 177/CP ngay
20 théng 10 nam 1994 ciia Chinh ph), di dn diu wr duge dinh nghia nhu sau:™ D dn ddue tu ld
tdp hop nhing dé xudi vé viee bi vén dé’tgo mdi, md réng hodc cdi tao nhitng doi tugng nhdt
dindt nhém dat dioc si tdng tiniong vé 56 huong, cdi tién hoge ndng cao chdt liwgng cita sdn phdm

hay dich va nao dé trong mot khodng thei gian xde dinh”.
C6 nhiéu cich dinh nghia khic nhau vé dau tu. C6 thé qui vé hai cdch hiéu nhur sau:

1. Pan tr dé L sy sit dung von dé tao nén cdc nhan t§ san sudt, dic bigt 1a cdc tu liéu san
sudt nhur 1a: nha xuéng. may mée va vat uthudmg duge goi 13 ddu tr cho cac d6i trgng vat chat)
ciing nhu dé mua cé phicu, tréi phicu hoac cho vay 1dy li(thuong duge goi 1a dau tu tai chinh),
ma O day nhitng chii truong diu r ndy 6 thé sinh lgi ddn hoac thoa min mét nhu cdu nao dé
cho ngudi bo vén ciing nhur oan xi hot trong moét thdi gian nhit dinh trong tuong lai (thuong

duge goi la vong dot du dn).

2. Bdu tu dé 1a qud trinh quan [i sir dung €ai san mot cdch hop 1i, nhit 1a vé mat co cau

cla tai san dé sinh {oi.

Dinh nghia th nhat thicn vé ddu wr cho cac nhan t6 san suit chi rd di tuong dau tw, chi

15 ddu e 1a sy bo von O thoi dicm hién tai dé sinh 1gi trong tuong lai.
Dinh nghia thit hai ¢6 muic do téng quél, c6 noi dung rong rii vé dau .

Qua hai dinh nghia trén ta ¢6 thé hiéu mot cach don gian hoat dong dau tur 1a dem mot
khoan tién da tich luy duge sir dung vao mot viee nhat dinh dé sau d6 thu lai mét khoan tién c6
gid tri 19n hon. Mot ciic vin tit, 6 thé néi rang ddu ur 12 viée sir dung tién nham muyc dich sinh

loi.

Pé duoge coi 1 hoat dong dau tu it nhat phai cé hai dac tinh sau:
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+ €8 dinh von lau dai, ¢6 thé dén 10-20 nam sau.
+ Nham muc dich sinh Igi(thu nhap 16n hon chi phi).

Qua hoat dong dau t cdc ngudn 1ai chinh chuyén thanh vén san suat kinh doanh bao

gom: von ¢6 dinh va von luu dong.

8.1.2. Mot 56 thong s6 co ban cua dau tir

Trude khi ti€n hanh danh gid vi lua chon dy dn ddu tw cén xdc dinh cic thong 36 ¢ ban
sau:

+ Tong von diiu te ban dau gdm:

* Von c6 dinh: ti€n xay dung cong trinh, mua sim mdy méc thiét bi dé hinh thanh nén
tai san ¢4 dinh cla dur an.

* Von luu dong: gom chi yéu la dir erir vat tu, san suat d& dang, von tién mat... theo du
ki€n va duge ding cho qud trinh vin hanh va khai thic cdc tai san ¢d dinh cGa du dn ddu .

* Cic khodn chi phi tién san suat, chil yéu la cdc chi phi ddu wr khde nhu: chi phf cho

qud trinh chudn bj dau tu, thim do va khao sdt..v.v.
+ Tuéi tho Kinh t& ctia ¢ong trinh diu

Tudi tho kinh (& clia cong trinh diu tr 1a khodng thdi gian ma cong trinh ddu tw cho thu

nhap rong, la thdi gian ngan nhdt trong ba loai thai gian sau:
Tudi tho vat Ii,
Tuéi tho cong nghé.
Thoi gian s6ng cla san pham.

+ Thoi gian khao sdt dv dn ddu (e khi nghién ciru hiéu qua ddu tu dé so sanh cac du dn
dau tu ¢6 tudi tho kinh 1& khdc nhau, ngudi ta 1ay thai gian khao st dv 4n bing boi s6 chung nho
nhdt cla tudi tho kinh & cdc du an.

+ Thu nhap rong hang ndm cia du dn (Net cash flow: NCF) 1a thu nhap thuédn timg nam
cua dy dn: NCF, = doanh thu — chi phi

Tuy theo sy phan tich kinh € hay tai chinh cia dy 4n ma khi xdc dinh cac yéu 16 trén ta
¢d tinh 41 yéu 3 thué va lam phat.

Vi quyét dinh dau wr 1a quyét dinh ¢6 tinh chat dai han nén:
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+ Ddu wr chiu dnh hudng cta yéu 18 thoi gian: do cdc dong thu, chi 1a khong dong thoi
nén khong thé so sdnh tryc 1ép ching vé nhau. Khi phan tich ddnh gid du dn dau tu ta phai tinh
dén diéu dé.

+ Biu e chiu dnh hudng clia y&u 18 i ro.

Vio thoi diém ra quyét dinh dau wr, thi phan 1om cdce khoan thu va chi chi 1a dy tinh, va
do dé 1a khong chac chan. Frong quil trinh 4i€n hanh hoat dong dau tu, cic khoan thu nhé hon dy
tinh hoac tham chi nhé hon cdc khoan chi la diéu ¢6 thé xdy ra, d6 1a rii ro. Do vay khi nghién

ctru hiéu qua dau ur phai tinh dén yéu 16 nay.
8.1.3. Cdc tién chuan danh gid du an dau tu
C6 ba tiéu chuin dé dinh gid du an diu twr duge dimg pho bién hién nay 1a:
- Tiéu chuin ddnh gid tinh.
- Tiéu chuan ddnh gia dong .
- Tiéu chudn danh gid xdc suat,

Tiéu chuan dinh gia tinh 1a tGéu chuan khong xét dén gid tri theo thdi gian cia tién té.
Tiéu chuan nay ¢ uu diém la don gian, dé dp dung nhung chi ¢6 thé dp dung cho nhimg heé
thong nho va khi qui hoach ngin han. D6 véi viéc qui hoach phat trién hé thong dién thi thudng
cic dur 4n c6 doi song dai, lién quan dén nhiéu yéu t6 khic nhau nén dong tién t¢ thudng bién
dong 16n theo thai gian. Chinh vi vy, viéc ap dung tiéu chuan danh gia tinh ta khong phi hop vi
$& mac phai sal s6 16n.

Tiéu chudn ddnh gid xdc suat 1 tiéu chuan ma khi phan tich ¢ xét dén su dao dong va
bat dinh ctia cdc yéu 16, Trong qui hoach hé thong dién, sv bat dinh & day thuong nay sinh do
van dé du bdo phu tai khong chinh xdc, do sy bién dong clia gid ca va con do nhiéu y&u 16 khong
xdc dinh khdc. Muon st dung tiéu chudn didnh gid Xac sudt thi cdn phai biét duge luat phan phéi
X4c suat cha cdc y€u 16 bar dinh. Diéu dé doi héi phdi ¢é du théng tin va kinh nghiém phong

phii. Chinh vi vay ma tiéu chuan nay it duse diing trong qui hoach phdt trién h¢ thong dién.

Tiéu chuan danh gid dong la tiéu chuin duge sit dung phé bién hién nay. Viec ¢6 xét
dén dnh hudng cla thdi gian d6i vai dong tién s& lam cho qud trinh phén tich va danh gia duge
chinh xdc hon.

Trong tiéu chuan danh gid dong, ngudi ta thuémg su dyng cdc phuong phdp sau:

- Phuong phip gid i tuong duong.
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- Phuong phap hé s& hoan von ndi tai.
- Phuong phdp ti s6 1gi ich/chi phi.
- Phuong phdp thai gian thu héi von ddu .

Tuy theo hoan canh cy thé va bai todn cu thé ta ¢6 thé 4p dung mét trong cdc phuong
phdp dé.

§8.2. PANH GIA DU AN PAU TU THEO TIEU CHUAN PONG
8.2.1. Cic budc chuin bi danh gis du in

Céc du dn ddu w c6 thé do Nha nude, tap thé hoac tu nhan dimg ra ddu tw. D6i véi nuée
ta va dac biét doi véi ngianh dién thi cdc du dn I6n déu la cdc du dn sir dung ngan sich nha nude
hoic cdc du 4n vay von nudc ngoai. Cic du dn dé déu do cic Bo trinh Chinh phit xem xét va phé
duyet.

N6i chung, cdc du 4n déu ¢é mat manh vi mit yéu. Mot du dn c6 thé mang lai loi ich
cho mot qudc gia, mot tap thé hoac mot dia phuong ndo dé nhung lai bat loi d6i véi mot tap thé
hoac mot dia phuong khic.

Vi duy, khi xdy dung mét nha mdy thuy dién 16n s& mang lai rat nhiéu lgi ich nhu né s&
cung cdp mdt lugng dién nang 1dn véi gid ré, diéu tiét dong chay dé chéng 1ii trong mia nuée
16n va dam bdo giao thong dudng thuy ciing nhy viéc cung cdp nudc cho nong nghiép trong mila
nuéc can.v.v... Tuy nhién hd chifa clia nha may thuy dién s& lam ngap lut mot dién tich ¥on dat
canh tic ciing nhu cdc khu dan cur & khu vige long hd nén phai 16 chitc dén bi va di dan dén noi
khdc.

Lay du dn xay dung Nha mdy Thuy dién Son La trén séng Da 0 nudce ta lam vi du. Dy
an Son La la du dn thuy dién 1on nhat nudc ta tir trude dén nay(cong suat khoang 2400 MW, dap
cao 215m). Tuy dy dn mang lai nhiéu 1gi ich vé kinh t€ nhung ciing gay ra nhiéu thiét hai ddng
ké. Theo thiét k& ban diu, hé chita clia nhi may s& 1am ngap lut khoang 18.600 ha & hai tinh Son
La va Lai Chau. Khodng 18.200 h¢ vé&i khoang 91.000 dan chil y&u 1a dong bao dan toc phai di
chuyén chd &.Téng vén diu tr 31,789 ti déng(2,2 ti USD). D6 1a chira ké dén nhitng tdc haj khdc

vé mat dia chan, vé canh quan, vé giao thong va an ninh qude phong...

Nhimg cdi duge va mat ciia mot du dn nang lugng 1 rat lén nén cdn phai rat than trong
khi chuan bi mot du 4n: tir bude chuin bi dén khi duge thuc thi mot du 4n phai trdi qua nhiéu
budc ddnh gid, tham dinh va phé duyét (hinh 8.1)
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Giai doan

Xdc dinh ¥y do dy dn

Khong
Xem xét-Trinh duyét 2
\ C6

Nghién ctiu tien kha thi

. Khén
Tham dinh,phé duyét |
3
\|/ Co

Nghien citu kha thi

‘l/ Khéng

<I’h£i'm dinh,phé duy¢>% Loai bd
4
W Co

Thiét k& chi tiét

L Khong
I'ham dinh,phé duy{:l/ 5

Co

Thuee thi dur dn

v

Nghi¢m thu, tong két du 4n

inh 8.1, Cdc giai doan xdy dung va thing qua du dn.

Qué trinh hinh thanh, xem xét, thim dinh va phé duyét du an thudmg bao gém 6 giai
doan:
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1) Xic dinh y d6 du én .

2) Nghién ciru tién kha thi.

3) Nghién ctru kha thi.

4) Thiét k& chi tiét,

5) Thuc thi du an.

6) Nghiém (hu, tong két du du.

S€ lan tuot nghién citu cic giai doan dé nhu sau:

1. Xde dinh v do die dn

Can ¢ vio nhu ciu va sir cdn thiét ctia viee hinh thanh du dn, cdn xem xét cdc nguon
lye dé thue hién du an, trong dé ¢ ngudn von, nhan hyc, vat lue dé dinh gid so bo tinh "hap dan"
cia ¥ d6 hinh thanh du dn va sur phii hop cia cdc ¥ tuéng nay véi céc dinh huong phit trién cla
toan nganh va ph hop véi kha nang ddp g cia chlt dau tw. Thong thuong, ¥ dé du dn dau tr c6
thé xuat phét tir céc ngudn sau:

- Chién luge phit trién kinh 1¢ qude dan va chién luge phit trién nganh.

- Nhu cau cung tmg trong v ngodi nude,

- Vige Khal thic vi st dung chua ¢6 hiéu qua cde ngudn tai nguyén, lao dong, vatwur ...

- Nhimg kho khan, tré ngai doi véi s phit trién kinh 1€-x4 hoi do thi€u diéu kien vat
chat can thiét.

Trong ¥ do dy dn cin phin tich 1& nhu cdu cha xa hoi vé loai sdn phim hoic dich vu ma
dif dn dinh ddp (mg, kha nang ddp Gng vé ngudn von dé thuc hién dy 4n ctia chii ddu tu va kha
nang gidi quyet cdc vin dé ki thudt cda dy dn. Viéc xdc dinh va sang loc cdc y d6 du dn ¢6 anh
hudng quyet dinh d6i v6i qud trinh chudn bi vit thue hién dir dn. Db cho viéc chudn bj va thue
hién du dn c6 t6t dén diu di ching niva thi du dn viin ¢6 thé that bai hay khoéng dat duge két qua
mong mudn mot khi trong ¥ do ban ddu di ham chita nhimg sai 1dm co ban.

Sau khi hinh thanh y d6 du dn cin phai thuyét phuc cap c6 tham quyén quyét dinh c6
tiép tuc nghién cifu du dn d6 nita hay khong. Néu duge chap nhan thi méi chuyén sang budc tiép
theo.

2. Nghién cu ticn kha thi
Céc dy dn 16n va quan tong thudng phai thong qua bude nghién ciu tién kha thi, con

céc du 4n nho va khong guan trong thi co thé bo qua. Nghién cttu 1ién kha thi 1a bude déu tien dé
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dénh gid mot cach téng thé khi nang thuc thi cba du dn. Cdn phan tich ¥ do du dn da duge dé
xudt trén moi phuong dien: ki thuat, (8 chiic-quan 1i, thé ché xa hoi, tai chinh, kinh t€, thuong
mai. Dé thue hién nhiém vu ndy, cin phai thu thap ddy di nhiing thong tin cin thiét cho viéc
nghién cu thi trudng, moi trudng ty nhién, cdc ngudn nguyeén nhien vat li¢u chinh, cac phap qui
va qui dinh ¢ lién quan, cdc dac diém kinh - van hod- xi hoi cla dia phuong v.v...

Trong budc dénh gid ndy, cin dua ra cdc s6 lieu ndm trong gidi bi€n thien thyc & cha
timg thong s6 dé udc tinh "sic hip ddn” cla dif 4n ciing nhu khé nidng ti€n hanh cdc budc xem
x€t va tham dinh tiép theo.

Cic s6 liéu dua ra trong bude ndy ndi chung con mang tinh bét dinh khd cao do giai bién
thién cla chiing cdn khd rong vit viéc ddnh gia du dn con chua that chinh xdc ma chi mang tinh
xdc suat. Mot & 16 hop cdc tinh hudng c6 thé rat lac quan song mot s t8 hop khdc lai rat bi
quan. Khi d6 nén danh gid kha ning thuc hién ciia timg tinh hudng va dua ra ki vong hiéu qua
ctia dut an. N&u Ki vong hiéu qua cta dy An ma cao thi du dn mdi duge nghién citu chi tiét hon &
cac budc 1iép theo. Trong bude nghién cin tién kha thi cdn xem xét céc van dé chinh nhu sau:

+ Nhu cdu vé loai san pham hay dich vy ma dir 4n s dem lai.
+ Kha nang ki thuidt va cong nghe¢.

+ Nhan luc dé thue thi va quan 1 van hanh di dn.

+ Dénh gid cdc phuong dn tai chinh khic nhau cua dy én.

+ Ddnh gid quan hé chi phi- hiéu qui theo quan diém Kinh t&.
+ Anh hudng clia dy dn d6i vdi cdc vin dé xa hoi.

3. Nghién citn khd vin

Sau bude nghién ciiu tién kha thi cdn c¢6 sy ddnh gid mot cdch chi i€t cac thong s6 va
chi tiéu chii yéu vé kinh t&, thi chinh vi x& hoi dé xem cdc thong s6 va chi tieu d6 c6 dat dugc
céc tieu chudn clia Nha nude hay khong. Néu duge phé duyét thi méi ti€p tuc ti€n hanh budc
nghién citu kha thi.

Trong budc kha thi, cin nghién ciu mét cdch chi ti€t hon dé chinh xdc hod céc chi tiéun
va thong s6 chir yéu dé c6 thé chimg 1o ring dy dn s€ ¢6 kha nang thanh cong. Néu khong chimg

minh dugc tinh kha thi clia du dn thi phai kién quyét loai bd nd trong budc nay dé tranh nhimg
thiét hai vé thdi gian va tién bac khong ding mat.
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4. Thiét ké chi tiét

Sau khi Juan chimg nghién citu kha thi dd duge duyét, can tén hanh budc 1iép theo la
bude nghién citu thict k€ chi tict. Nhiém vu cua bude thiét ké chi 1ié1 1a nghién ciu, xem xét cac
yéu cdu ki thuit cy thé nhu két ciu, thong s6 vi tinh niing cla trang thiét bi, luc luong lao dong
v6i nhiéu nganh va trinh do chuyén mén khdc nhau, k& hoach chi 1iét vé lap dat trang thiét bj, k&
hoach chay thir via nghiém thae cong trinh v.v...

Trong bude thiét k& chi tict, cac dir kién va thong s6 di duge xem xét & cidc giai doan
trude can duge chinh xiic hod lai, bo sung edc dirkién con thi€u, xem xét dén cic khia canh quan
1 du dn, quan I{ van hanh v tiep thi doi véi du dn.

Sau khi thi¢t k& chi tiél xong, can danh gid lai du 4n mot cich 10ng thé dé xem no cé dip
tmg duogc cdc ticu chuan d¢ duge duyét va thuc thi hay khong. Néu thdy ring du 4n gap nhimg
tré ngai khong thé viot qua néi, cé thé dé nghi cic cip cd tham quyén thay d6i hoac loai bo.

5. Thure H dir an

Né&u du dn dirse ¢&p ¢6 thiim quyén phé duyét tite 1a né chimg 0 hoan toan ¢6 kha nang
thue thi va ching 16 duoe tinh hidu qui sau cdc budc trén thi ¢6 thé tién hanh 3 chitc diu thdu
dé chon ra cdc doi tic v tich hinh thuong thio giifa cdc bén vé (ai chinh, thiét bi va nhan lyc.
MOi cudc thwong thao s& két thiic khi hai bén ki két duoc hgp dong. Trong cac hgp déng can néu
o quyén han va trich nhi¢m cua cdc bén khi thue hién hgp dong, cdc yéu cau vé tai chinh, kinh
1€, K1 thudt va 1ién do thoi gian mi ¢ic bén can tuan tho. Ban quan li du dn ¢6 trich nhiém theo
d6i viéc thue hién hop dong cho dén 1an khi két thike hop déng.

6. Nghiém thu, tong kél di G

Giai doan diinh gid nghi¢m thu tién hanh sau khi thuc hién du dn. Panh gid nghiém thu
khdc véi viéc dinh grd va giiim sat trong qui trinh thue hién du an. Danh gid nghiém thu c6
nhiém vy lam rd nhiing thanh cong vi that bai trong toan bo qud trinh xdc dinh, phan tich va lap
du dn ciing nhu trong khi thire hién d¢ rut ra nhitng Kinh nghiém va bai hoc cho quan Ii ¢dc du an
khdc trong tuong lai. Trong budc nity, cian ¢é hinh thiic khen thudng thich ddng cac cd nhan va
tap thé di ¢6 thanh tich xuat sic trong khi thirc hién du dn. Két thic va gidi thé du dn con phai
giai quyét viee phan chia st dung két qua ciia du dn, nhimg ton dong vé vat we va nhan lyc ma dy
dn cdn dé lai, bo tri lui cong vice cho cic thanh vién tham gia du an,

8.2.2. Tinh qui doi theo thoi gian cta tién té

Trong qud trinh xay dyng, danh gid va tham dinh du 4n cén dp dung cdc phuong phéap

xem xé€t, danh gid du dn mot cich khoa hoc v toan dién.
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Pé lam duge diéu dd, uude hét can dinh gid dung sy thay ddi theo thoi gian cua 1én €.

Ta s& nghién ciu vin dé nay trong hai trudng hop: trudng hop chung khi loi nhuan va
chi phi clia mbi nam 1 bat ki va trudng hep rieng khi 1gi nhudn va chi phi cua mbi nam 12 nhu
nhau. Két hop ca hai truong hop d6 Jai ta s& €6 ruong hop tong qudt va cong thife 16ng quat dé
ap dung cho maoi truong hop.

I. Truong hop chung (khi loi nhugn va chi phi ciia moi nam la bat ki)
a. Biéu do dong ticn t¢

Trong sudt qui trinh hoat dong cla dy dn ¢6 nhiing khoan chi phi va nhimg khodn doanh
thu xay ra & nhitng maoc thosi giun khic nhau, thong thudng duge dit vao thoi diém dau hoac cudi
nam. DE bidu dién dién bicn thu chi ciia ca doi song dur an, ngudi ta st dung mot biéu do goi la
biéu dé dong tién te. Tui méi mdc thai gian €6 vé mot mili ién. Mii ten theo hudng chi xudng
biéu hién gid tri tién 1¢ am con mii 1&n theo hudng chi lén bigu hién gid i tien ¢ duong (hinh
8.2).

f‘\_‘ A4 All-l A

Hinh 8.2. Bidu dé dong tién té trong truong hop tong qudt.
Néu ta goi A, la gid ri coa dong i rong tai thdi diém i thi:
Ai - BI = Cl
trong dé: + B, 1a doanh thu;
+ C, 1a chi phi & nam that i

RS rang la néu B, > C; thi A, 1a duong va mii tén s€ theo hudng chi lén, con nguge lai

néu Bi < C, thi A, 1a am va miii 1én s& theo hudng chi xudng.

295



b. Qui doi 1ién t¢é vé cing mot moc théi gian

S& di can qui d6i 1a vi cdc 1i do sau:

- Cac khodn thu va chi cia dv dn khong xay ra dong thoi.

- Mot déong tién ngiy hom nay c6 gid trj khong giéng mot déng sau n nam, dé 1a vi:

+ Sut chdc chan cia hién tai: Mot dong ngay hom nay, d6 1a sy chic chin. Mot dong,
tham chi hai dong sau mét nam, d6 chi 1a mot su hy vong va dong thai kém theo kha nang gip
rii ro.

+ Tién ¢6 khd nang sinh Igi: | déng c6 duge & ngay hom nay c6 thé cho vay hay ddu e
voi mét ty 1é sinh 14i nhét dinh nao dé.

+ Lam phdt: Iam cho gid tri déng tién thay déi.

Loi nhuan va chi phi la hai dai lwgng quan trong trong viéc ddnh gid mot du 4n vé mat
kinh t€. Loi nhuin v chi phi thudmg duge qui ra tién dé d& so sdnh. Gia tri clia dong tién tai
nhig thoi diém khic nhau lai thudng khong giong nhau. Néu véi ciing mot s6 tién nhu nhau
ma dem sir dung sGm thi gid tri cha n6 s& 16n hon. Vi du: Nam 1993 dé mua 1 kg gao can chi
2200d, nhimg dén nam 2000 thi van 2200d d6 chi mua duge 0,5 kg gao ma thoi. Nhu vay ta cé
thé rit ra k&t tuan nhu sau:

+ Néu nam nay dau wr 1d thi nam sau gid tri cha né s€ 1a (1+r)d. Ta goir [a hé s6 qui d6i
hoac hé s6 giam gid. Di¢u d6 ¢6 nghia 14 néu nam nay ddu w 1d thi sau n nam gia tri clia nd sé
1a (1+41)" va n€u nam nay ddu tu Ad thi sau n nim gia tri cla nd s& 1a A(14r)". Tir d6 ciing 6 thé
suy ra 1a néu nam sau ¢6 mot s6 tién B nao do thi gia (rj hién tai cGa né chi 1a B/(1+1) va néu sau
n ndm ¢4 mot s6 tién B nao do thi gid tri hién tai cta né chi 1a B/(1+r)". Hé & giam gid r cang
In, thoi gian bo von cang xa thi gid tri qui vé hién tai cing thdp. Ngudi ta goi gid tri r = MARR
12 suat thu lgi t6i thi¢u chap nhan duge hay mic 13i sudt thap nhat ma nha dab tu yéu céu.

+ Néu goi B, Ii loi nhugn & nam thi i va C, 1a chi phi & nam thit i thi gid tri qui v& hién
tal (Net Present Value - NPV) cua dong 13i rong (Net Benefits):

(By - G, (B, - C)), (By - Gy),.... (B, - C)

c6 thé biéu dién bang cong thic sau:

BU"CU +§|_C| +__.+Bn_cr| — Bi-_ci (8_1)

NPV’ =P= _
1+n®  d+n) (+1)" S (+1)

trong dé: n 1a s6 nam cla du én;
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1/(141) 12 he 36 giam gid cla nam thit i qui vé hién tai.

Nhu vay, gid tri cta NPV phu thudc vao 13i suat, gia tri dong tién mit va gid tri cua thoi
gian tinh todn. Khi NPV = 0 c6 nghia la phuong 4n di trang trai hét chi phi bo ra va ¢6 miic lai
bang sudt thu loi t6i thiél chap nhan dugc MARR.

Dé minh hoa ta xét vi dy sau:

Vi du: Mot du dn ¢6 wéi tho 1a 3 nam. Loi nhuan B va chi phi C cua du an cho trong
bang (8-1): ’

Hay tinh gid tri qui vé hién tai clia dong 13i rdng chia dy dn d6 n€u biét he s6 giam gid la
r=0,08.

Gii: Ta dp dung cong thic (8.1) dé fim gid tri qui vé hién tai clia dong 1di rong. Qua

trinh va két qua tinh 1odn duge ghi trong bang (8.1):

Bdng 8.1
Nam i 0 1 2 3
B (10°d) 0 2660 2834 3019
C (10°d) 5000 500 500 500
B-C, (10Xd) -5000 2160 2334 2519
1/(1+40,08)’ 1 0,926 0,857 0,794
(B,-C)/(1+0,08)' -5000 2000 2000 2000
NPV (10°d) 1000

Nhur vay gid tri qui vé hién tai ciia dong 13i rong 1a NPV, = 1000.10 ° = 10°d.

Doi khi ngudii ta qui doi dong 1ai rong khong phai vé nam ddu tién (i=0) ma vé mot nam
thit k ndo dé (i=k) trong khoiing d&i séng du dn. Khi dé ta c6 thé sir dung biéu thifc:
NPV }* = NPV *(1+1) (8-2)

Néu thay NPV " trong cong thite (8.1) vao (8.2) thi ta cé:
g

NPV, = Zﬂﬂ_-':f;iu b= (B, -CHI+* (8-3)
i=0 r i=0
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Nhu vay ta ¢é the qui doi dong Kii rong vé bat ki mot moc théi gian nao dé trong ddi

song du dn.

Luu y rang néu k=n, 1 12 ta qui doi dong 13i rdng v& nam cudi cia doi séng du dn thi
khi dé NPV." = F (hinh8.2).

c. Sir bién doi ciia hé s gidm pith r

Trén day ta di coi he so giam gid 1a khong d6i trong suét doi séng du dn. Tren thue t&
thudng la khong phai nhur viy,

Ching han d6i v6i cie chit diu v dang thi€u vén, viéc bé tién ra cang som cang kho
khan hon vé phuong di¢n 14i chinh thi hé 56 giam gid r ¢6 xu thé gidm din theo thai gian. Nguoc
lai, doi vdi chl dau (o dang thim von vice bo von ddu wr cang som cang dé dang hon vé phuong
dién tai chinh thi h¢ s& giam gid ¢6 xu thé tang dan theo thai gian (hinh 8.3).

1{%e)
‘ (4
Thiéu von
Binh thudng
Thira von Y(nam)
|
0

UHinh 8.3. Su bién ding cia hé s6 gidm gid r.

Ngoai sy phy thudc vao thoi gian nhur di trinh bay @ trén, he $6 giam gid r con phu thuoc
vao nhi€u y€u to khic nhue tinh chat cia chit ddu w, sy bién dong clia tinh hinh kinh & trong
nudc v nude ngodii .v.v,.,

2. Khi loi nhudn va cli phi ciia moi ndm la nhu nhau trong mot sé' nam cia doi song du

C6 nhi¢u trudng hop 1a ¢6 the coi du dn ¢6 Igi nhuan va chi phi clia méi nim 1a khong
doi trong mot s& nim cua ddi sdng du dn hodc tham chi trong sust di song dy dn (trir khodn vén
ddu tir bo ra tir ban dau). Khi d6 vice tinh doi gid tri cha déng tién vé cing mét méc thoi gian s&

don gian hon nhiéu.
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Sau day ta s¢ xét trudmng hop do.

. Bidu do dong tién 16

Néu goi P 1a gia tri tién t¢ duoe qui doi vé mot mdc thai gian qui ude nao dé goi 1a hién
tai (hinh 8-4). Trén truc thoi gian cla biéu d6 dong tién te, méc thoi gian do thuong 1a o thoi
doan O (ddu thoi doan 1). Trén thye &, khong nhat thiét P phai dat tai thdi doan 0 ma né c6 thé
dat & rudc mot 58 cdc gid tri tién 1¢ nhu nhau khic. Khi d6 khdi niém "hién tai” va "tuong lai”

chi ¢6 tinh chat tuong doi .

A p

F
F'y
A A A A A A A
tt ot t1
—p
0 1 2 3 4 n-2 nl n 1

Hinh 8.4. Bicu do dong tién 1é trong truomg hop riéng.

Ciing twong ty nhi P, khdi ni¢m F la gla tri tién 1& duge qui doi dén mot thdi gian nao

d6 duoc goi 1a tuong lai.

b. Ouan hé viita ba dai luong A, P F

Gia thiét trong suct quil rinh dang xét cua doi sdng du an, A, 1a khong doi va bang A.

Néu hé s6 giam giid 11 khong doi va bang r thi ta ¢6 cdc quan he sau:
+ Tinh toan gid i twong lai F tir gid tri hién tai P
Gia thit ta i vio so tiétkicm P (d), 1 suat 1% thi:
- Cudi 1 thoi douan ta c6 P(1+1)
- Cuoi 2 théi doan 1a ¢6 P(1+r)’

- Cudi n thoi doan ta cé P(1+r)"
D6 chinh 13 gid tri trong duong F clia P & cudi thoi doan n trong tuong lai.
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Vay:
F=P(l+1)" (8-4)

+ Tinh todn gid 1 hign tai P tir gid tri twong lai F:

Tir biéu theic (8-4) c6 thé tinh duoc:

" +Fr)" 3
+ Tinh todn gid wi tuong lai F tir gid tri A:
Gid trj trong lai IF bang tong gid tri trong lai cha méi gia tri A trong n giai doan:
F = A+ A+ + A(14+0Y + ..+ A(1+0)™'=
= A[ I+ (40 + (140 + . +(140)™] (8-6)
Hay:
Foalrn’ -l (8-7)
r

Y nghia dp dung: Ta c6 thé thay ¥ nghia ciia né thong qua vi du sau:

MOt ngudi guni ti€t kiem hang nam 12 A déng trong n nam véi lai sudt r%, hoi ngusi dé
nhan duge bao nhiéu sau n nam{tim F) cé g6c¢ 1an 13i(3 day mon tién A & nam cusi ciing khong
gui tiét kiém nhung ciing duge tinh vio 18ng s6 F)

+ Tinh todn gid tri qui d6i timg thoi doan A tir gié tri tuong lai F:
Tir (B-7)y ta cé:
I
A=F———— (8-8)
(+n0" -1
Y nghia dp dung: Ta c6 thé thay y nghia clia né thong qua vi du sau:

Mot ngudi muon c6 s fién la F sau n nam, voi 14i sust r%. Hoi phai tiét kiém hang nam
bao nhiéu(tim A), ¢ day tri s6 A clia ndm cu6i cing dé danh duge khong phai gui tiét kiém va
duge tinh vao F.

+ Tinh todn gid tri hién tai P 1y gid tri qui doi ting thoi doan A:

Tir (B8-5) va (8- ta ¢c&:
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Hay tuong duocng:

P=A m (8-10)
(i + )’

Y nghia dp dung: Ta c6 thé thdy ¥ nghla clia n6 thong qua vi du sau:

M6t ngudit mudn nit tiét kiém hang nam 12 A dong trong vong n nam, vdi lai sudt 1a r%,
vay ngudi dé phai gl 1i¢t kiém ¢ diu nam thit nhat ja bao nhiéu (tim P).

+ Tink todn gid tri qui doi timg thot doan A 1y gid tri hién tai P

Tir (8.10) ta co:

A:P[M] (8-11)
L+ -1

Y nghia dp dung Ta ¢6 thé thdy ¥ nghia clia nd thong qua vi du sau:
Mot ngudi vay no phai trd ng hing nam 1a bao nhieu(tim A) dé ¢6 thé hoan lai khodn ng
da vay 12 P, trong n nam véi lai sudt 1a r%.

8.2.3. Céac phuong phip dinh gia du in dau tu

Cic phuong phip dénh gid dy dn ddu tu thudng dua trén co s& clia cdc chi tiéu dénh gid
hiéu qua . C4c tiéu chudn ddnh gid du dn 12 co s¢ cho viéc ra quyét dinh dau tu. Céc tiéu chudn
déu phai giai ddp duge hai vin dé:

- Dur dn diu tr dé xuit ¢6 1gi hay khéng c6 loi?

- Thit tu xép hang wu tién cla cdc du dn dau or?

Hien nay ngudi ta thudng st dung 4 phuong phép dé dénh gid du dn ddu tu twong dng
vGi 4 chi tigu 12: chi tiéu qui d6i vé gid tri hién (ai cha 1di rong(NPV), chi tiéu ti s6 hi¢u qua so
v6i chi phi (B/C), chi ticu chu ki hoan von (pay- back period) va chi tiéu h¢ s6 hoan vén néi tai
(IRR).

Noi dung clia cic phudng phdp déu gom cic budc nhu sau:

+ Liét ke cic phuong 4n ¢6 thé.
+ Xac dinh thoi ki phan tich.
+ Thanh lap biéu dd dong tién t¢ cho timg phuong dn.
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+ Tinh gid tri theo thoi gian cia tién 1€,
+ Luta chon phuong phédp phan tich.

+ Tinh todn so sdanh cic phuong dn.

+ Phan tich dé nhay.

+ Lua chon phuong dn 16i wu.
Sau déy ta s€ lan lugt nghién cdu ndi dung cu thé cita titng phuong phap.
8.2.3.1. Phuong phdp gid tri tiwong duong (Net Present Value - NPV)
Phuong phdp gid tri tuong duong la phuong phdp st dung chi tiéu gid tri qui ddi vé hién
tai cta lai rong NPV d€ ddnh gid hiéu qua kinh 1€ cia cic dif an ddu tu.
‘Trong trudmg hgp chung, khi 1gi nhuan va chi phi hang nam 1a bat ki thi gid tri cia NPV
dugc tinh theo céng thic (8-1) nhur sau:

NPV,F‘:P:ZB"_C".
— (1+1)*

(8-12)

Trong trudmg hop riéng néu higu $6 gitta lgi nhuan va chi phi hang nam I nhu nhau v
bang A thi NPV ¢4 thé dugc 1inh theo cong thic (8-10) nhr sau;

(1 +1)" _1]

(8-13)
(il + )"

NPV,"=P= A{

Trong truong hop tong quit néu hiéu s6 thu chi & cdc nam van la gid ri khong d6i A va

tai mdt s8 ndm nao do ¢4 thém nhimg khoan thu chi dot xuat By, va Cy;x (vi du von dau wr &
nam i=0 la Cy,y, gid tri thanh If tai san & nam i=n 1a B,;x .v.v...) thi ta ¢6 thé dp dung cong thiic

16ng quat sau:

NPy, = pf LED" 7] +ZB"D‘ = Cnx (8-14)
r(l+n" o (41

DE dinh gid du dn ddu tv, ngudi ta 6 thé st dung tieu chudn NPV dé thuc hién hai muc
dich: Mot 1a dé ki€ém chimg xem mét du dn ¢é mang lai Igi ich vé kinh t€ cho chii ddu tir hay
khong, hai la dé so sinh cdc du dn ddu tu xem nén chon dy dn nao thi ¢6 oi hon vé mat kinh té.
Ta s& 1an lugt xét ca hai trudng hop dé.

a) Swrdung NPV dé ddanlr gic mot die dn vé mdr kinh 16

Dé danh gid mot dir dn vé mat kiph 1€, ddu tién ta phai di tinh NPV cla du én theo cong

thic (8.1). Néu gid tri qui vé hién tai clia 1ai rong ma duong thi vé& mat kinh (&, dy an & mang lai
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higu qua cho chii ddu ur, 1a ndi dy dn Ia ding gid, nguoc lai néu lai rong ma am thi s€ lam thiét

hai cho cho ddu .

Nhu vay sau khi tinh dwoge gid tri NPV ta da ¢6 thé biét duge du 4n ¢6 mang lai loi ich

vé mat kinh & hay khong. Néu khong ddng gid thi cdn loai bd ngay tir ddu hoac thay doi cdc
thong s6 dé cho NPV trv nen duong.

Vidu 1 Von diu i viie mot nha mdy thuy dién 1a 50 triéu dola. Tudi tho clia nha may
la 50 nam. Sau 50 nam (i san thanh 1i con lai ta 20 triéu dola. Chi phi van hanh hang nam la 1

ricu dola. Hay dianh gid du an trén v¢ mat kinh 1€ néu todn bd thu nhap hang niam la 7 triéu dola

v{i ail suvat 14 109,

Giai: Ta tién hanh giiai bai todn weén theo cac budc sau:

+ Lap dong tuén ¢ cho phuong dn nhur di chi ra trong bang sau:

Nam

1

2

50

10°USD

-50

G6(do 7-1)

6(do 7-1)

6(do 7-1)+20

+ Tinh gid tri cia dong tién t¢ qui vé hién tai. Ap dung cong thite (8-14) ta c6:

NPV =-50+(7-1)

(1+ 01y =1

20

0,11 + 0,1y

(1+0H*"

b) Sir dung NPV dé so sdnh giviu cde dur an

Khi so sdnh gilfa cdc dirdn 6 theé xay ra hai truong hgp sau:

+ Tridng hop 1 Khi ngudn von la han ché

=965>0

Vi NPV > 0 nén phuong dn c6 thé duge chip nhan vé mat kinh t€ .

Ta thay ring khong nhat thiét phai sir dung hét 1dng s6 von da cho mién 1a thu dugce tong

NPV 16n nhat va nhil thict phai logi bo cdc phuong dn cé NPV<0.

Vidu 1: Véi tang s6 von 1a 100 4 déng, can lya chon d€ ddu tu cho cde dir dn duoe trinh

duyét sau day sao cho ¢é lgi nhat:

TT Ten dirdn von(10° dong) NPV(10® déng)
1 Dudn A 22 +1.5

2 Purdn B 45 +350

3 Duian C 45 +45

4 Duin D 10 - 0,47

5 DyinE 30 + 3,3
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Du dn D ¢6 NPV <0 nén bj loai bo. Véi 1dng s6 vén 1a 100.10° déng c6 thé c6 céc t6 hgp
nhu sau: A; B; C; E; AB: AC; AE; BC; BE; CE; ABE; ACE. Ta lap duge bang sau:

T8 hop A | B| C|E|AB| AC |AE| BC | BE | CE | ABE | ACE
Téngvon | 22 | 45 | 45 |30 | 67| 67 | 52| 90 | 75 | 75 97 97
(10° déng)
Téng NPV | 1550453365160 (4895 |83/ 78] 98 | 93
(10° déng)

Nhin vio bang trén ta thiy to hop ABE s& dugc chon vi ¢6 téng NPV la 16n nhat (9,8 ti
déng, mic di no chi sir dung hét ¢6 97 11 dong tién von). '

+ Triong frop 2: Khi so sdanh cic phuong dn loai trlr 1dn nhau.

Trong nhiéu trudng hop, cde dy dn duge xem xét ¢b tinh doi khang, loai trir 1An nhau. Vi
du v6i ciing mot dy dn xay dung nha mdy dién cé thé ¢6 nhiéu phuong 4n khdc nhau nhu nhiét
dién ngung hoi, nhigt dién trich hoi, tuabin khi, dién nguyén tir .v.v... Ta chi ¢6 thé chon mot
phuong dn trong do. Tiéu chuan fya chon & day ciing 12 gid tri NPV 16n nhat nhu sau:

Khi khéng bi han ché vé ngan sach, nhimg cdc du dn duge xem xét ¢6 tinh loai trir 1an

nhau, thi nén chon du in nio ¢é NPV 16n nhat.

Vi du 2: Can chon mot trong bon dur dn loai trir 1an nhau sau:

TT Tén durdn Vén(ti dong) NPV(triéu dong)
| Dudn FF 15 + 2500
2 Duin G 33 + 5000
3 D i [T 45 + 4500
4 Duanl 20 +3500

Ca bon du an déu ¢6 NPV duong nén ching déu mang lai hiéu qua kinh t€, Tuy nhién
¢hi duge chon mot du dn trong 6 dé mé thol.

Dy an G ¢6 chi phi 16n nhat nhung né mang lai NPV cao nhat nén duogc chon.
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Vi du 3: C6 hai dir dn A v B. Gia tri NPV clia chiing di duge chi ra trén hinh 8.5. Hay
1ya chon mot trong har dur dn do.
A
\

NPV

-

0 rl \\

Hinh 8.5. Vidu 3.

R& rang la viée lya chon dy dn phy thude vao gid tri 1ai sudt r duge st dung. Dy dn
thudng phai chiu nhitmg khodn chi phi 16n trong nhitng nam dau va lgi ich chi xudt hién khi du
an da di vao hoat dong. Do dd, khi lii suat ting, gia tri hién tai ca 1ai s€ giam nhanh hon gid tri
hién tai clia chi phi va din t6i gid tri hién tai thuan cia du 4n s€ giam xudng. Nguoc lai, khi 141

sudt gidm, gid tri hién tai ciia Iai s€ 1ang lén. Nhin vao hinh 8. 5 ta thiy:
- Né&u ti 1é chiét khau tinh todn la r, thi chon dy 4n ndo ciing dugc.
- Néur <1 thi dydn A sé duge chon.
- N&u r >, thi duy an B s€ dugc chon.
c)yChit ¥

Trong nhimg tridg hop, khi so sénh cic diur dn c6 ddi song khdc nhau, ta phai qui d6i vé
cling mot méc thoi gian (ké cd tudi tho) dé so sanh. Vi du cdn so sdnh cdc phuong dn xay dung

nha may dién nhu sau:
Phuong dn A: Nhi mdy dién nguyén tir; tudi tho 60 nam.
Phuong dn B: Nha mdy nhiét dién tuabin hoi; twéi tho 30 nam.
Phuong 4an C: Nhi mdy nhiét dién tuabin khi; wdi tho 15 nam.

Khi d6 khong thé tinh NPV cho timg phuong dn vdi tudi the khdc nhau 16i so sinh tryc
ti€p vSi nhau dugc ma phdi so sdnh NPV ¢ ciing mot tudi tho nhu nhau. Trong trudng hop nay ta
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tink cho 60 nam, tuong duong véi viéc thyc hién lién tiép 4 phuong an C hoac lién ti€p 2 phuong

dn B dé ¢6 duge twdi the gidng nhu cia phuong én A. Ta hdy xét vi du cu thé sau:

Vidu4: C6 ciic phuong an xdy dyng nha mdy dién c6 cong sudt 600 MW nhu sau:

Loai nha Tuoi Vén nam 0 Chi phi Lgi nhuan Gid tri
Phuong dn : 1;1‘1\* : tho (10° USD) hang nam | hang nam thanh i
- (nam) (10°USD) | (10°USD) | (10° USD)
Phuong dn A | Nguyen 60 700 12 100 140
Phuong dan B | Tuubin hai 30 260 9 100 50
Phuong an C | Tuubin khi 15 190 30 100 30
He s6 gidm gid lay bang 0.1. Ciin chon phuong n t6j wu.
Gidi: Trude hét 1ap biéu d6 dong tién (¢ cho timg phwong dn nhu sau:
Nam Phuong in A Phuong an B Phuong dn C
0 -700 -260 -190
1 +88(do 100-12) +91(do100-9) +70(do 100-30)
2 +88 +91 +70
I5 +88 +91 +70-190+30
16 +88 +91 +70
30 +88 +91-260+50 +70-190+30
31 +88 +91 +71
45 +88 +91 +70-190+30
46 +88 +91 +70
60 +88+140 +91+50 +70+30

Chon phuong phip NPV dé phan tich.
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Theo cong thiic (8.14) ta tinh dugc tri s6 NPV cho cac phuong dn nhur sau:
Phuong dn A:

il
NPV = 700+ 10012y 0T =T 140 1975950

001 +0)%  (q+on™

Phuang dn B:

ol
(+0)" -1 _260-50 50 _ o

NPV = -260+ (100-9)
0.M1+0*  a+on¥® d+on*

Phuong in C:

)
NPV - —I‘)0+(|0{)_3{)}ﬂf_’\0") 601 __I?O 3?5 _
0,11+ 0.1) (1+0,

190-30 19030 30

= - +
a+00%° a+on¥  g+on®

=458,12>0

Ca ba phuong @n déu c¢6 NPV>0 nén ching déu dang gid. Tuy nhién phuong an xay
dung nha may tuabin hoi c6 NPV 16n nhat nén duge chon.

8.2.3.2. Phuong phdp hé s hoan vén noi tui (Internal Rate of Return - IRR)
u) Hé 56 hodn von noi tai la gi?

Phuong phap hé s hoin von ndi tai cling la mét phuong phdp duge str dung khd phé
bién hién nay. Hé s6 hoan von néi tai IRR L dai lugng duge tinh d6i theo mot hé s6 ndo d6. D6
chinh la muc 13 suat r mi péu dang né 1am he so chiét khau dé qui déi dong tién t¢ cla phuong
an vé gia tri hién tai cou i rong thi:

u B _ C

NPVf. =) ——, =0 (8-15)

o rr ) A NPV

Tic 13 khi do (ling vdi hé s6 hoin von
noi tai IRR = r') gid tri qui vé hién tai cua thu

nhap BPV s& can bing vdi gid tri qui vé hién tai

cta chi phi CPV. Piém d6 duoc goi la diém hoa IRR
T
vén (hinh 8.6). Nhu vy hé 0 holn von ndi tai 1o \ >
IRR s& duoc xdc dinh dua vio bidu thife sau:
S
NPV. =» b —-=0 (8.16) o
T2+ [RRY Hinh 8.6. Bdn chdl ciia IRR.

307



He¢ s6 hoan vén noi tai c6 thé hiéu 14 mic thu lgi trung binh hing ndm tinh theo kiéu 14
ghép sau ca vong doi dir dn da thu duge vi do ndi tai phuong 4n sinh ra, vi phuong phap nay da
gia thiét rang: cc hi¢u s6 thu chi thu duge hing nam di duoe dau tr lai ngay lap tiic cho du dn

vGi sudt thu 1gi chinh bing tri s6 IRR dang cén tim.

Thute ra chi tiéu IRR khong phai ta sudt thu lgi chi ciia von diu wr ban ddu ma 13 suat thu
loi tinh theo cidc kel s6 con lai chia von diu tu ¢ ddu cic thdi doan, trong d6 ¢6 vén ddu w ban

diu.

He $6 hoan vOn ngi tai 1a mol loai sudt thu loi dic biét ma khi ta ding né dé tinh tri s6
NPV thi trj s6 nay s& bang khong.

b. Xet sir dang gidi ciia phitong dn

bai vai cic du dn doc lap th sau khi da xdc dinh duge hé s6 hoan von noi tai IRR cia
mot dur dn ta 6 the so sinh giira IRR d6 v6i hé 56 hoan von ndi tai chudn r,, (r,, con duge goi la
hé s6 MARR hoic duge goi 12 sudt thu loi t6i thi€u). Néu nhw IRR > 1, thi dv 4n d6 s& dugc
g0l la ddng gid hay goi 4 duge chdp nhan vé mat kinh 1€ . Khi d6 duy dn c6é mic 1ai cao hon lii
sudt thyc t€ phai tri cho cic ngudn von sit dung trong dy dn. Nguoc lai, khi IRR < ., duf dn s& bi
béc bo. Mt khic, hé 6 hoan von néi tai con phan dnh chi phi sir dung von t6i da ma nha dau

6 thé chap nhan duoc.

Gia thi€t ring ciic gid tri A;> 0 trong qui trinh hoat dong ciia du 4n déu duge dem déu o
ngay lap tie v6i miic loi bang IRR. Day ¢4 thé 1a mot gid thiet khong thod dédng, vi trong thuc t&
khéng phai luon luon ¢6 co héi d€ tdi ddu w véi gid tri IRR d6, nhat 1a khi gid tri IRR cta du 4n
khdc nhiéu so véi gid tri 1. D€ hiéu rd hon vé IRR duy tinh, chiing ta c¢6 thé minh hoa bang vi du

sau: y
NPV
Mot nha daw tr ¢6 hai kha nang

lua chon: dau wr so ién X vao dir dn A
hay 1a giti & tién dé vio ngan hang. Néu

gid thiét du dn A xiy ra trong thai gian t NPV(r,) \
nam, s& c6 IRR = ‘% va 1&i sudt d6 & =

VL

NPV(r,) IRR

ngan hang cling bing r'% trong mot nam.

Nha dauw tu mudn so sanh s tién & cé

sau t nam. Néu dong tién té duong tir dut
an A dé dau tu véi 1l sudl % mdi nim

2 . e s Hinh 8.7. Cdch xdc dinh IRR.
thi s0 tién tir du dn A s& bing S0 tién 1a
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tich lug sudt t nam & ngan hang. Néu dong tién té méi nam chi c6 the diu tu kai véi mike 1di suat

thap hon, thi nha ddu 1if s¢ ¢6 56 tién sau t nam nho hon 6 tién tich luy & ngan hang.

Tir biéu thirc (8-16) ta nhan thay rang khong ¢ mét cong thic toan hoc nao cho phép
tinh tryc tiép gid tri IRR. D¢ 1inh IRR ngudi ta thudng phai mo theo gid tri NPV cho dén khi
NPV = 0. Cit cho trudc nhidu gid tri cta r s& tinh duge cac gid tri wwong dng cia NPV. Tir dé xic
dinh duge khoang {31 sudt ma NPV doi ddu va st dung phuong phap 11 1é s& xdc dinh duge IRR
(hinh 8.7). Cu 1hé L tum hai i sudt r, va r, sao cho ting vdi 13 suat nho (vi du r,) ta c6 gid tri
hién tai NPV duong, con tmg véi ldi sudl 16n hon 1, thi gid i NPV [ am. Hé s6 hoan vén noi tai
IRR cdn tinh s& ndm giita hai 1ii sudt ry var,. C6 thé noi suy IRR theo cong thife gan ding sau:
NPV(1,)

IRR=r" =1, +(1, —1,)
i NPV(r,) + [NPV(r, )

(8-17)

Khi str dung cong thite noi suy khong nén ndi suy qué rong, cu thé 1a khoang céch giita

hai 1di suat duoe chon khong nén vuot qud 3%.

Vidu |: Xét phuong an saw:

- Von diu e mua sam i san ¢o dinh vi tai san luu dong ban dau: 100 triéu ddéng
- Chi phi vin hanh tai sian ¢6 dinh hang nam: 22 triéu déng
- Doanh tho hang nam : 50 tri¢u dong
- Gia tri thu hoi khi thanh )i s 20 triéu dong
- Tudi tho cta tai san ¢6 dinh; 5 nam

- Suit thu lgi 161 thidu 1, 8%

Gidi: Can ¢ viio cong thiic (8-16) ¢6 chii ¥ dén cong thite (8-14), ta c6 phuong trinh dé
tim hé & hoan von noi 1 IRR nhu sau:

5_ 9
) (l+JRR) =1 . 20

NPV =100+ {5022 ; - =0
IRR(1+IRR)" (1 +IRR)

(8-18)

Pé xac dinh IRR o day phai dung phuong phdp noi suy gan ding. Trude hét ta tu cho
vao phuong trinh 8.14 mot iri 86 r; bit ki nio do de sao cho NPV > 0, va sau do ta lai cho mot
tri 6 r, bt ki ndo Jo d¢ sao cho NPV, < 0. Tri s6 IRR s& duge tim ra theo cong thirc 8.17. Néu
cho r,=15% var, = 20% . la s& ¢c6 NPV, = 0,38 va NPV, = -0,822 va nhu vay theo cong thifc 8-
17
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IRR =15+ (20— 15)— 220 _ 1650 > 1, =8%
038+ 0,822 '

Vay phuong dn dau tr la ding gid.
Chat y:

- Tri 80 r| viv 1, chénh l¢ch nhau cang it thi tri 6 IRR tim ra cang chinh xdc, cho nén

phai tinh todn chinh xic din theco mot thuat toan nio dé.
- Mot s6 duin dilu tu ¢6 thé ¢6 nhiéu IRR hay khong ¢6 IRR ¢6 ¥ nghia kinh té:

Ta biét rang [RR duge xac dinh tir cong (hiic (8-16). Pay 1a ham s6 mii bac n, do d6 ¢cb
thé ¢6 161 da n nghi¢m hodc ciing c6 thé khong ¢ nghiém 1a s& thuc. S6 nghiém thyuc cia IRR
luon nho hon hay bing sd ldn doi dau clia dong tién té trong sudt thoi gian tinh todn ciia du 4n .
Tuy nhién cic nghi¢m nay déu khong phin dnh ding suat thu 1gi noi tai cin tim. Pé ¢6 ¢ nghia
vé mat tinh todn, TRR tim ra phai thoa man diéu kién: -1<IRR< 90 ; va dé 6 ¥ nghia thuc (& vé
mat kinh té thi IRR phdi thoa man diéu kién: 0<IRR< 90,

Vay vin d¢ din ra k2 trong rudng hgp ¢ nhidu IRR>0 thi ta phai chon IRR nao?

Cich thif nhdt: Bién doi dong tién 1¢ d€ sao cho né chi déi diu c6 mot ldn bing cach
diing suat thu lgi to1 thi¢u(h¢ s6 chiét khau) r dé quy cdc hiéu s6 thu chi duong bi cho céc s6
thu chi am hay chuyén chd cidc tri 56 (B-C,) dé déi dau mot lan.

Cach thir hai: €6 1the khong dimg chi ticu IRR d€ so sdnh phuong dn nita va dimg céc
phuong phip khic (¢ so sinh, trong d6 c6 phuong phdp diing chi tiéu NPV, hay chi tiéu sudt thu
lgi ngoai lai.

Céch thit ba: C6 thé ding phuong phdp suy ludn dé lya chon phuong dn. Vi du khi giai
phuong trinh tim ra ot nghi¢m am va mot nghiém duong cho chi uéu IRR, néu & day hiéu s6

thu chi ciia dong ticn ¢ chira qui doi vé thoi diém ddu cha dy 4n, tic 12 trj so:

Z B, - ZCi > 0 thi ta ¢6 thé 13y nghiém duong cla IRR 1z dip s6. Néu didu kién nay
i=0 =it
khong dam bao thi phuong dn nén loai bo.

+ Trong trudng hop ZB-, -Z:C.I > 0 va c¢é hat nghiém duong cua IRR, ciing ¢6 ¥
1=0 i=0
kién nén 1ay nghiém c6 tri s6 bé hon la hop li.
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Dic diém khdc nhau <o ban gitta phuong phap IRR va phuong phdp NPV la phuong
phép NPV coi cdc dong tién thu dirge cla du dn i dau w voi he so bing hé s6 IRR cua chinh dy

&n, con phuong phip NPV coi chiing tdi ddu tr v6i he s6 chiét khaur.
c) So sanh cdc plutong dn vei nlatt
* Trudmg hop so sdnh hai phuong dn
Ta chi $0 sinh cic phuong dn ding gia v6i nhau theo trinh 0 nhu sau:

~ Lap dong (ién (¢ cho mdi phuong dn, thdi ki tinh todn duge 1ay bang boi s¢ chung nho
nhét clia cdc tudi tho cna cic phuong dn hay duge 1ay bang thai ki ton tai cla du dn.

~ Tinh chi ticu IRR cho méi phuong dn va xét xem chiing c6 ding gid khong (IRR2r,)
n€u khong thi phai leai trir ra khoi so sanh.

- Tién hanh so sanh phuong dn. Can phan biét hai truémg hop:

+ N&u von diu tr ban diu dé mua sim tai san 6 dinh ca hai phuong én 1a nhy nhau thi
phuong 4n ndo cé IRR Ion hon 12 16t hon.

+N&u hai phuong an ¢6 vén diu tu khidc nhau thi phai theo nguyén tic : Phuong an cé
vén diu tu 1dn hon s& 16t hon néu gia s6 ddu tu cla né 1a dang gid (wic 1a IRR(A) 2 1., Nguoc
fai. néu diéu kien nay khong diam bdo thi phuong an ¢ von dau 1 nho hon sé tot hon. Phuong
4n ¢6 von dau nr 1én hon duce chon khi IRR(A) 2 r,,, chua chac dd cd hé so hoan von nol tai 1én

hon, nhimg né lai ¢6 rj s¢ NPV 16n hon.

Vidy 2: 1Ay so sdnh hai phwong dn ddu tr c6 cac thong s6 nhu & bang sau:

Ten chi tidu Phuongdn1 | Phuongdn2
vendduw, (10°d) 100 150
- Chi phi vin hanh hang nam, (10° d) 22 43
- Doanh thu hang nam, (/" d) 50 70
- Gid trj thanh 1i (2i san, (707 @) 20 0
- Tudi tho, (ndm) 5 10
- Sudt thu loi t5i thiéu 1, (%) 8 8
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V1boi s0 chung nho nhdt ciia S va 10 [a 10 nén phii 13y thai gian tinh todn 12 10 nam.

Gidi: Cic budc tinh win nha sau:

1} Lap dong tién t¢ cho hai phurong :in:

Nam J Phuong dn | Phuong in 2. Gia sg (cot 3 rir 2)

I 2 3 4

0 -100 -150 -30

1 +281do 50-22) +27(do 70-43) -1

2 +28 +27 -1

3 +28 +27 -1

4 +28 +27 -1

5 +28-80(do[00-20) +27-0 -1+80
6 +28 +27 -1

7 +28 +27 -1

3 +28 +27 -1

9 +28 +27 -
1o +28+20 +27+0 -1-20
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2) Tinh hé s¢ hoan von noi tai cda phiong dn 1 1 phuong trinh:

. [ ~
NPV =100+ 281 RRY oL 80 =0

Cho IRR, =15% tim ra NPV,= 5
Cho IRR, =20 1im ra NPV ,= -1 | 70

Viy theo cong thite (817) ta cé:

[RR=15+(20-15)- §F=16,49%->8%

5+
3) Tinh h¢ 56 hodun von noi 1ai cla phuong dn 2 tir phuong trinh:

10
sy UAIRR) -1

NPV = —130 =
IRR(] + IRR)™

Bing cdch noi suy nhu trén ta tim ru IRR cia phucng dn 2 1 12,7% > 8%.

- O . — + ———
IRR(I + IRR)" (1 +1RRY’ (1 +IRR)"



Vay hai phuong in déu ding gid. :

4} So sanh hai phuong dn bing cdch tinh IRR ciia gia s0 dau tu (theo s¢ lién coa cot 4
cuta bang trén). tic 12 tim [RR(A) tir phuong trinh sau:

(L+ IRR(ANY =1 80 _ 20
IRR(AX! + IRR(AD' (1 +IRR(A))® (1 + IRR(AN"

Béang phuong phitp noi suy tim ra IRR(A) = 0 <r1,= 8%
Vay phat lay phuong dn | ¢6 von diu tu nhé hon 1a 6t hon.

*Trudng hop so sdnh nhiéu phuong dn

Khi so sanh nhiéu phuong dn can i€n hanh cic bude sau:

1) X&p cic phuong dn theo thi t tang ddn coa von dau tw. LAy phuong an s6 0 lam
phuong 4n co s& d¢ (inh toin & bude diu tien(phuong dn s6 0 ¢6 von dau wr bang 0).

2) Tinh h¢ s6 hoan von noi tai cha gia 56 ddu w cta phuong 4n 1 so véi phuong an O
(ciing tic 12 tinh IRR, cha phuong dn 1, vi gia s& ddu v & day chinh bang toan bo s6 von ddu
cla phuong dn I so vai phuong an 0). Néu IRR < 1, thi ta bo phuong dn 1 va tinh gia s6 diu tu
cua phuong dn 2 so v6i phuong dn 0, ciing tic la tinh IRR, cla phuong dn 2. Néu IRR<r,,, thi ta
lai bo phuomg dn 2 va tinh cho cdc phuong dn ti€p theo cho dén chimg nao tim dugc mot phuong
an n ndo d6 ¢6 IRR, > 1, thi phuong dn n niy s¢ 1a phuong dn co s& mdi (thay cho phuong an 0)
dé tiép tuc so sinh.

3) Néu tim duge IRR,,, > 1, thi ta dimg 4 NPV
lai va xdc dinh dong tién 1¢ cta gia 86 diu wr gilta
phuong an n va n+4. N&u tr1 $0 IRR ctia gia s6 daw
tu gifta phuong dn (n+1) va n ki hiéu [a IRR(A)
1én hon sudt thu loi 161 thidu r,, thi phuong an n bi
gat bo va phuong dn n+l s& duoc dung lam
phuong dn co s mdi dé tép 1yc so sdnh. Nguoge
lai néu IRR(A) < r;, thi phuoig an (n+1) bi gat bo

H |

ngay va phuong an n van duge Gép e giir fai lam ’ ! >
AR , 0 14 IRR(A)1,, IRR, IRR,
phuong dn co 80 de so sdanh voi phuong dn (n+2)

- Hinh 8.8.

4) Qud trinh trén lip lai cho t6i khi chi con lai mot phuong dn, d6 1a phuong &n duge

chon.
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Viée so sinh hai phuong dn theo nguyén tic gia 56 diu w duge minh hoa bdi dé thi trén
hinh 8.8.

Ghi cha.

IRR{A) @ EIE x@ hoan von noi tai e gia s6 dav .

IRR, : He s0 hoan von ndi tui cta phuong dn 2 ¢6 von dau tr §on.

IRR, :1i¢ s0 houn von not tai cua phuang dn 1 ¢6 von diu tr nho.

Xét hai trudng hop: Chon sudt thu o1 (01 thiéu r,, hay r,,.

N&u IRR(A) = 1, thi chon phuong dn ¢ von ddu e 1dn hon (nic 1a chon phuong dn 2).

Nhur vay, trong truong hop ndy phuong an duge chon ¢é NPV 16n hon nhung lai ¢6 IRR nho
hon.

Néu IRR(A) < 5, thi chon phuong {in ¢d von dau tu nhd hon (tdc 1a chon phuong an 1).

uiig trudng hap nay phuong dn duge chon vita ¢6 NPV Lén hon lal vira ¢6 IRR 16n hen .
86 di ¢6 hicn tgng cic duong cong NPV cla hai dir 4n cat nhau vi:
+ Cd ciu cic dong, 1ién hat duidn la khde nhau.

+ Vige hi¢n tai hod ¢6 tde dyng = phat” cdac dong tién xa so vdi cac dong tién gan. Du 4n
¢6 dong ticn lon & trong tuong lai Xa s¢ bi thiét so vdi du dn c6 dong tién 16n @ gan. He 6 r cing

16n thi sy “phat™ do cang ning.
d) Phuang phdp ding chi tiéu ¢ 56" hoan von néi tal thih hai lan

Phucng phip dimg chi tiéu hé $6 hoin von noi tai ¢6 nhuge diém la phai tinh todn phitc
tap khi IRR ¢0 nhicu nghi¢m va di gia thict khong thod ddng 13 cac hiéu s6 thu chi clia cdc nam
da duge dau v kal ngay vio phuong dn véi mite thu lgi bang chinh tri s6 1RR dang cin tim. Gia
thiét nay cang khong thye ¢ khi tri s¢ IRR 1im ra qui cao so vdi mirc thye 1€ da dat ducc. Dé
khac phuc nhuoc dicm niy, ngudi ta dung phuong phép tinh hé $6 hoan vén noi tai hai landki
hiéu ta IRR,). H¢ so hoin von ndy duoc lim ra tir viée giai phuang trinh sau:

NI-V
e PV = 0
(I+1RR, )"
trong dé: NIV 1 hicu 5O thu chi (khong ké vén dau ) qui doi vé trong lai:

NEV, =B, -Cl+n' =0

314



PV(V} 1 von diu tr qui doi vé hién tai.

- Ticu chuan dé Iua chon phuong din 12 chon phuong dn ¢ vén dau tu ban didu 16n hon
néu gia $6 von diu tr duge chap nhin(ie 13 IRR(A)>t,). Cén luru y rang trong thu tuc phan tich

gia s§, moi lin chi so sanh 2 phuong dn véi nhau.

Trong cilc phuong dn loai trir nhau néu ta chon phirong dn véi IRR,,,,, chiing 1a & c6 thé

c6 1o piai khdc vér phuong phip NPV,

Vi du: Co hai phuong dn A vit B v6i cie quan hé NPV theo r di duge chi ra wrén hinh
8.4, Phuong dan B ¢d IRR, 1on hon IRR, cha phuong dn A, Gid tri cia NPV phu thude vao lai
sudt tinh todn dil chon. Neu 1 sudt tinh todn trong NPV 16n hon 1 ¢d hai phuong phip cho clng
mot 101 gidi 1y chon phuong dn B, Nguge lai, néu 131 sudt tinh todn nhé hon 1’ thi hai phuong
phap s& cho lon it khie nhau: Phuong phip NPV chon phuong dn A, trong khi dé phirong phap
IRR s& chon phuony dn 3. ¢ thily rd hon vin dé nay ta di tinh 1RR cha dong tién ¢ A-B. Néu
hé s6 hoan vou noi i cua dong tidn 1¢ nay 16n hon i suat tinh todn ta chon, thi dy dn A s€ dugc
chon. That vay, [RR ¢lia A-B & 1a 1", néu nhy r> i suat tinh todn cha cong ty thi phuong dn A
& duge chon. Trong trudsng hop nay ci hai phuong phap cho két qua nhu nhau.
Thot giun hoan von o tinh chict ki,
Thdést gian holn von ¢é tinh chi¢t khiu 11 khodng 1hai gian tich u§ dong tién & lam cho
no trd nén duong. Thol gian hodn von ¢o tinh chiét khau T, duge tinh dua vao cong thic sau:
NPV 4
-[.h\ \
e

=u (1 i I.lll }I

Thot gt indn van co tinh

chiét khau I Khoang thoi gian ma >
thu nhap cua dir:dn wa het moi chi / Thw t
phi ddu tu ban dao va cing thl

gian nay dau (< cho chu diu te

mdt mife 1 hang chinh u ¢ chict
Khau.

Nhuoe divin: cia plivong phdap heé s6 hoan vén ndi tai 14 khéi lugng tinh todn nhiéu.

Thong thudsi: * diroe tinh 1ap tir phuong tinh (8-12) bing phuong phap ngoai suy gan ding.
E piarg £ phap ng
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Khi gap cac dy dn miv giai doan: ddw tw W thu 101 xen k& nhau thi tir phuong trinh (8.15) ¢6 thé sé

c6 nhiéu 10i giai khic nhau.

Vi du 4: Xémor dy dn diu tr ¢6 tong chi phi ¢ nam 0 1a 100, sang nam the nhat 13
rdng [a 300 vi sang nam thir kai tong chi phi la 200. Trong trudng hop nay cé thé ¢6 hai 131 giai
r =0hoacr = 1I:

3 2
r =0 NPVY = -100 + 300 . __001 _o
(1+0)  (1+0)°
| X s
P o=l NPV =100+ 004 290 1604150 -50-0
A+ (1+1)?

Ngay ca truong hop, khi ¢6 the tinh 1 mot cdch don tri thi viéc sir dung hé s& hoan vén
néi tai cing giap mat o kho khan: néu cde dirdn duge xem x€t ¢6 tinh canh tranh nhau mot cdch
manh me.

Gia sa cod dirdn A ¢6 mue dau tr 1000 va 1ai rong 300 cho mdi nam ké tir nam thur 1 trdy
di. Dy dn B canh tranh v6i durdn A phing ¢6 mide diw wr 5000 va i rong 1000 cho méi nam ké

twrndm thir | oo di Taed bang sau:

Nam Dy dn 0 | 2 3 4
A 1000 300 300 300 300
B =5000) 1000 1000 10.4.4; 1000

Can luu y rung:

Ta co:
Duin A:
—1000+3ooz( ; . ] =-1000+@=0
t=1 [ +r T
N
1000
Duan I3:
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=0 1Y 1000
—5000+10002[ J = —5000+ —— = 0
l+1" r
. 1000
=T B — =0,

C 5000

i=1

Néu theo chi tiéu hé s6 hoan von ndi tai thi ta phai chon dy dn ¢6 chi tiéu hoan von noi
tai 16n hon nghia I chon dir dn A (vit = 0,3 > 1r'4=0,2)

Trong cdc truong hop céc du dn canh tranh nhau, nhung ¢6 doi séng duy an khic nhau
hodc cdc du 4n canh tranh nhau, nhung th&i gian thuc hién dy 4n khdc nhau thi chi tiéu he s6
hoan vén ndi tai ¢6 thé cho nhimg quyét dinh khong ding.

¢) So sdnh ket qua tinh 1odn gifta phuong phdp ding chi néu NPV va chi tieu IRR
Truong hop xét sir ddng gic cda plutong dn:

+ O budce tinh todn nay két qua so sdnh phuong 4n clia hai phuong phédp ding chi tiéu
IRR va NPV la nhu nhau (xem hinh 8-10): '
4 npy

- & >
0 rl IRR ~— 12

=

“Ilinh 8.10

+ Theo hai phudng phip nay, phuong dn duge col la ding gid khi: NPV2 0 vaIRR 2 1.
T hinh (8-10) 1a thiy ring mot khi NPV20 thi nhat dinh ciing c6 IRR 2 .
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+ Vidu & mién IRR 2 r (vi du r,) thi Juén c6 NPV>0. Nguoc lai 6 mién IRR<r (vidu ;)
thi luén ¢6 NPV<0. Ttic la hai chi tiéu NPV v IRR cling cho mot két qua dinh gid nhu nhau.

Triong hop liua chon pluceng dn ot nlit :

Khi 50 sdnh hai phutang dn ¢6 von dau e khic nhau ¢6 thé xay ra hai trudng hop:

+ Phuong dn dugce chon vira ¢6 tri 6 NPV 160 hon, vira ¢6 tri s6 IRR 16n hon.

+ Phuong dn duge chon ¢6 NPV lon hon nhung tri 6 IRR lui bé hon(lé di nhién
IRRa2i).

Trudng hop nay dugc minh hoa & do thi hinh 8-8:

+ Hai d6 thi NPV clia hai dy da 1 vit 2 (ham cla hé s& 1) cit nhau 1ai diém r, lam cho:
NPV =NPV,

Véi r<IRR(A) thi: NPV <NPV,
IRR >IRR,
Vi r> IRR(A) thi: NPV >NPV,
IRR >IRR,
(IRR cta cdc du dn 1 khong doi)
+ Theo phuong phdp IRR thi phuong in | duge lua chon vi ¢ IRR 16n.
+ Theo phuong phip NPV, véi h¢ 0 chiét khitu la r, thi phuong dn 2 duge Jua chon. Nhu
vay hai sir lua chon nay mau thuin nhau.

Nhin chung trong trudng hop nity phuong phdp NPV cho két luan khac véi phuong phip
IRR vdi nhig hé s6 rs IRR(A)

8.2.3.3. Phuong phdp ti 56 lgi nhuan / chi phi (Benefit | Cost - B/C)
L. X6t sie déng gid ciia plhurenng an

Mot phuong én duge coi 1a ding gid khi ti s6 thu chi cda né 16n hon hay bang 1. Ti 56
thu chi 1a ti s6 gitta tong gid tri toi nhuin qui v¢ hién tai (Present Value Bennefits - PVB) va tdng
gid 1 chi phi qui vé hién tai (Presemt Value Costs - PVC). Trong d6 PVB va PVC duoc qui déi
theo hé s6 giam gid r nhuwr di xét wude day doi v6i gia tri NPV. Néu ki hiéu ti 6 loi nhuan / chi
phi la R thi ta ¢6 may ciich tinh t $& thu chi nhur sau:

B -2 |

o R=2-__ B
C CR+0+M
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b) R:E=B;Q”L. 1\_1)_]
C CR
5.0
o RoDYB_Gasn'
PVC n (:.l
o+
b
d) l{ = p_.V....B— = _._l__v![?) —_——— 2 ]
PVC PV(CR +0O+ M)
o R=PVB_PVIB-O+M),,

TPVC PVICR)
trong d6: B, 1a doanh thu & nam thif it
C, 1a chi phi (khong ké khiu hao co ban) ¢ nam i;

PV(X) 13 hién gid cia gid iri X(nhu vay cdch a va b dd khong tinh dén sy thay d6i theo
thoi gian cua tién 1é);
CR 1a chi phi déu hang nam tuong duong dé hoan von ddu tr ban daw va 18 phai wra
cho cac khoan 1ai sin ¢6 dinh khau hao chua hét ;
O la chi phi van hanh déu hang nam;
M 1a chi phi bio dudng déu hang namvsi O+M=C).
Theo chi tiéu nay. néu R>1 du dn ¢6 the duge chap nhin vé mat kinh 1€,
2. So sanh plurang an
+ Trudmg hop so sinh hai phuong in
Néu hai phuong dn 6 v6n ddu tr cho i sidn san xudt bing nhau va da qui vé cung mot
thi han tinh todn thi phuong dn ndo ¢6 ti s (hw chi [dn hon 1a tot hon.
Né&u hai phuong dn ¢6 von diu tr khic nhau thi phai dung phuong phip so sinh theo gia
s& ddu 1t voi nguyén tic chung Ta chi so sinh phuang dn ¢6 von dau tu 1on hon vai phuong dn cé
v6n diu tu nho hon khi phuong dn cudi cung nay la ding gid (tic 1a ¢6 u so thu chi =1). Phuong
4n ¢ von diu tu 16n hon s 12 phuong dn 161 hon néu nhu gia 56 dau wreta né ta ding gid (nic la
B/C(A)=1). Néu nguoc lai thi phuong in ¢o von dau tu nho hon s& tat hon. Cin chi ¥ 14 néu su
dung phuong phip gia s6 diu tu thi phuong dn 16t nhat chira chéic dd ¢ ti s6 thu chi i 16n nhit,
nhung phai ¢é chi tieu NPV Ién hon.
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Trong trudng hop ti 56 cla gia s6 dau tu B/C(A) ¢6 cde ddu khdc nhau thi viéc Iua chon
phuong 4n s& theo nguyén tic sau:

+AB /+AC < 1 chon phirong dn ¢6 vén dau tu nhd hon.
+AB /+AC > | chon phuong an ¢é vén diu tu 1dn hon.
-AB /+AC < 1 chon phuong dn ¢6 von dau tu nhod hon.
+AB /-AC < | chon phwong én ¢6 vén ddu tir 1dn hon.
+AB /-AC = 0 chon phuong &n c6 vén diu 1 16n hon.
-AB /-AC < 1 chon phuong 4n ¢6 vén dau tur 16n hon.
-AB /-AC > I chon phuong dn ¢6 vén ddu tr nhé hon.
+ Trudng hop so sdnh nhiéu phuong dn

Phuong phdp so sdnh nhiéu phuong an véi nhau twong tu nhu tning hop tinh todn theo

chi tiéu hé s& hoan vdn noi tai di trinh bay & trén.
8.2.3.4. Phuong phdp thoi gian thu héi vén diu tu
Phuong phap thii gian thu héi von la phuong phép ding dé xdc dinh thdi gian dé cho
dong thu thudn van hanh hién tai hod bl lai duge gid tri hién tai hod cha von dau tu.
a/ Cong thic tinh
T .
DB, ~CH+D7 =0
i=
trong d6é T: thoi gian thu héi von div nr.
b/ Phuong phap ap dung

+ D€ dp dung duoc tieu chudn nay, chi ddu tr cdn phai xay dung dugc cho minh mot
dinh m(c thdi han thu héi vén trén co s& kinh nghiém ciia chd dau tw va két hop vé6i chién luoe
phat trién Kinh doanh ctia nha ddu tur.

+ V€ nguyeén tic, trong trudng hop tuong lai 1a chic chin, dinh mic phai nho hon tuéi
tho kinh t€ cba cong trinh ddu tr va thoi gian thu hdi vén phii nho hon dinh mic d6. Con trong
truong hop tuong lai 1a bdt dinh, du dn ¢6 thai gian thu héi v6n dai s& dan dén mao hiém.

+ Can luu y rang, khi sir dung tiéu chudn nay dé danh gis Iva chon du 4n ddu tv thi phai
két hop voi cc tidéu chudn khéc.
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Chi tié¢u niy thuomg chi dimg c6 tinh chit phy o
8.2.3.5. Uu nhuvc diem ctia cdc phuong phdp ditng cdc chi tien dong

Ut diém chung clia cdc phuong phdp str dung chi ticu dong 14 ¢6 tinh dén sur bign doi
clia gid 11 ddng tién theo thoi gian, 1inh win cho ca doi dy dn. phit hop Vot nén kinh 1€ thi
trudng. Nhuoe diém chung ctu cic phuong phip nay la a6 chi thich hop vai didu Kién ctia mot
thi trudng von hoan hdo, 1d mal didu khé dam bdo wong thue té(ldi sudt thutng bat dinh trong
X3 hoi 6 nén kinh 1€ Kheng on dinh nhu d6i véi cic nude dang phit irién), viee dy doidn cdc ch
tieu cho ci doi du dn rat kho chinh xic, co thé khong phin dnh ding ban chic uu vict ve mat Ki
thuat ctia phuong phap vi di dung chi ti¢u 1oi nhuin, méd nd phu thude vae quan hé cung cau.

Ut diém riéng cua phuong phip diing chi ticu NPV L

+ Vi ki thua tnh todn hien dai, NPV ¢4 the duge tinh oidn kha dé dang.

+ Tinh 161 10an bo 1hoi gian sony cta du dn vivsu phan 1dn theo thoi gian cia cdc dong

ten.

+ C6 tinh dén sy ot gid va lam phitt thong qua viée di¢u chinh cde chitiéu B, G var.

+ C6 tinh dén nhan & i ro twy theo mae do ting giam cia sudt chicl khdu r,

+ C6 1hé so sanh cdce phuong dn ¢6 von diu ar khic nhau mi khéng cin tinh toin hi¢u
chinh.

Nhuoe diém riéng cta chi tivu gid trj tong duong NPV khj xét hi¢u qud cta gia 56 ddu
tr la:

+ Di col lai sudt duoe nhan, 13i sual phai twa va 13 sudt tnh odn 1a nhu ohau. Thue €

khéng ding nhu vay.

+ Phuong phip ndy khong thé hién dudi dang 1 s6 nén khong toan dién vit vice xdc
dinh mdce thu loi tai thién rat phite tap vi mang tinh chi quan, k& qua Iya chon phuong dn rit
phu thude vio tr1 s6 1 duoce chon.

+ Cin ¢t vio cong thic tinh NPV, (hi thoi gian cing vé sau(edng 16n), gid try (1+r)”
cang nhd, do d6 gid 1 hicn tai hod cia dong tidn cang nho. do dé phuong phip NPV tao loi the
cho nhitng du dn ¢6 von dau twr ban diu thap, ot gian ngan so véi nhimg dy dan ¢6 von dau

ban dau cao, thoi gian dai.

+ Trong trudng hop, cic dy dn <6 w6l 1he kinh (& khic nhau, phvong phip NPV dp dung

theo kicu don thudn khong phii i mot ticu chuin 161 dé dinh gid va lua chon dau .
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Vi du; Néu hai dy dn ¢6 $6 von diu L ban diau nhu nhau, NPV ¢iing biang nhau, nhung
¢6 tudi tho kinh t€ khic nhau thi duong nhién chi diu tu s& chon dy én ¢6 thdi gian thu héi von

ngan hon vi it mao hiém hon.

Trong trrdmg hop cde du dn ¢6 i tho kinh 1€ khdc nhau, c6 ba cach giai quyél khi dp
dung phuong phip NPV:

Ap dung két hop vdi ticu chuan thai gian thu hdi van.

Ap dung phuong phdp gid tri phiin b& déu hang naim: qui déi dong tién cic nam cla du
an thanh nhitng dong tién phan boé déu hang nam vi so sdnh: du dn nio ¢6 gid tri phin bé déu

hang nam 16n nhat sé duoc lua chon.

Chon thoi gian khio sdt du dn bang thdi ki 16n tui cua dy d4n hay 1a bdi 86 chung nhd
nhat cla tudi tho kinh € cic du 4n. Du dn ndo ¢6 tudi tho kinh t& bé duge coi 1a tai dau tu vio

cusi tudi tho kinh (& cita minh.

+ Phuong phip NPV khong cho thay doanh lgi thye 1€ ctia dy dn boi vi cdc nha kinh
doanh thudng hudng vao doanh lgi clia dong von minh bo ra nén khong phai bao gid ho cling dp

dung tiéu chuan nay dé lua chon.

Phuong phip hé s hoin von noi tal lai ¢6 vu diém rieng la tri 6 IRR tv né xdc dinh
duge mot cdch khach quan va duge tinh & so (wong déi cling nhy duge so sdnh v6i mot dai luong

chudn.

+ Tri s6 IRR la muic thu 1gi trung binh cta déng von duge tinh theo cdc két 56 con lu
clia von ddu wr & ddu cac thoi doun(nam) cva dong tién 1¢, do noi tai phuang an ma suy ra va véi
gia thi¢t la cdc khoan thu trong quil trinh khai thdc du dn déu duoe dem ddu tu lai ngay lap tic
cho dy dn véi r=IRR ciia dur dn dang ¢an tim, do vay trinh duge viee xdc dinh hé s chiét khau
r dé quy cdc chi tiéu vé cling mot thoi diém so sdnh nhu ding chi ticu NPV,

+ C4 tinh dén nhin 8 trugt gid va lam phdt bing cdch thay d6i cdc chi tiéu clia dong
tiénté vahésor.

+ Gitp 1a tim duge phuogng dn (6t nhal theo ca hai chi tiéu IRR va NPV trong cic diéu
kién nhit dinh.

Nhuoc diém riéng cUa chi tiéu hé 56 holin von noi tai 1a da gia dinh rang sudt thu tgi khi
tdi dau tur cdc khodn hi¢u s6 thu chi & ciic nim tré lai ding phuong dn phéi bing chinh suat thu
1 161 thiéu IRR dang cén tim; didu nay 1 khong phi hop vai thyc € nhat 12 khi suat thu loi IRR

tfim ra lai qud 16n so vai thuc & Trong trudng hap so sanh theo gia s6 dau tu phuong phap niy
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fai cot ldi sudt phai trd, 1ai sudt dige nhan va he 6 hoan von noi tai 1a nhu nhau, diéu nay cling
khong phit hop véi thyuc té. Khi chi ticu IRR ¢6 nhiéu nghiém thi tinh todn tré nén phiic tap. pé
khic phuc cic nhuge diém nay ngudi ta thudng ding phuong phdp st dung hé s6 hoin von ndi

tai tinh hai 1an.

+ Phuong phip ndy nang d& cdc dy dn cin {t vén ddu tir, ngdn han, ¢é mic doanh lgi cua
déng von cao hon so vé1 cdc du dn cin nhiéu von, ¢6 mic doanh Igi cha déng von thip nhung

hiéu s& thu chi(NPV) cao néu chi dua vio chi ticu IRR d€ lwa chon phuong dn.

+ N6i rang so sanh chi tieu IRR nhumg vé thye chit van phai tu tién Iita chon phuong én
theo chi tieu NPV trong trudng hgp so sdnh theo hiéu qud cia gia 50 ddu we cho mot 86 trudng
hop nhat dinh.

Nhuge diém riéng cia phuong phip ti s6 thu chi la nd chi thé hién hid¢u qua & s0 tuong
d6i va ciling ¢6 nhuge diém c6 lien quan dén vin dé 13i sudt nhu o phuong phip gid tri twong
duong.

U'u diém riéng ciia phuong phép thoi gian thu héi von nhu sau:

+ Cho phép chil didu tr dim bdo duge tinh an toan clia du dn, tranh dugce cdc rui ro clia
nén kinh ¢ thi trudng thong qua viéc thu hoi von.

+ Phuong phip nay phit hop véi nhitng du dn ¢6 tudi tho kinh t€ ngén, du dn cé dé mao
hiém cao hoic trong trudng hep thire Iue tii chinh cba dounh nghiép khong duge virng ving nén
thoi han thu héi von cang nhanh cang 16t

Nhuoc dié¢m rieng ctia phuong phip thoi gian thu héi vén la:

+ Phuong phdp niy khong xem xét dén dong thu thudin cta du dn sau thoi gian thu hoi
von.

Nhu vy, phuong phip nly tap wrung chd ¥ vio thoi gian ddu cta du dn(tinh t6i thol
diém thu héi vén) ma khong hudng 161 lam Joi t8i da nén nd 5a0 loi th& cho nhitng dy dn it von,

tudi tho kinh & ngan.

+ Khong phan dnh duge myc tidu co bin cia kinh doanh Ia loi nhuan vi miic doanh 1gi.
Trong nhiéu trudng hgp muc tiéu thu héi von lai mau thudn v6i muc tiéu loi nhudn.

+ Trong thuc 1&, ngudi ta phdi két hgp hai muc tiéu o nhuidn va an toan kinh doanh,
trong d6 chi tieu thu héi von duge ding v6i tu cdch 1 chi ticu bé sung quan trong. Tuy nhién

cin nhan manh ring chi tiéu thu héi vén khong bao gy duge str dyng mot minh, vi chi ticu nay
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khong dam bae muc ti¢u co ban cla kinh doanh 1a foi nhudn, dong thoi con bod qua ci thdi gian

sau khi dd hodn von xong trong phép tinh.

+ Cudi cimg, d¢ dp dung phuong phip niy cin xic dinh mot dinh e thu héi vén, day

la mot vice khong hé don gian.
V. Phdin tich dé nhay

Cic quyet dinh diu tr déu dya rén lon tie sinb ra tir dur dn. Cde loi uie nay dicse do bang
cde dong tién. Cic dong tién ndy duge duse dinh gid phu thude cide véu 16 khiae nhau nhu chi
Phi twreng lai, suat chiét khau, thué, gk tri et kinh thudng bat dinh viv khong chiar chiin. Mie

do khong chac chiin cua ching sé tang len néu thdi gian thue hign dy dn cing dau.

Boi vy, them vio viée nhan ra tinh khong chic chan ong qud twinh ddnh gii, sau khi
phin tich bude diw, can ki¢m tra sy thay doi giid tri bieh ¢§ dnh hudng nhit the ndo dén su hra
chon phuong idn . Cdc thay doi 16n cia bich nay cd theé khong anh hudng dén ket qua cudi cling,
nhung su thay doi nho clia bien khic lai 6 the gay anh hudng 6o téi k&t qua. Bt vay én
khoang gid tri el méL bich ma khong 1am thay déi quyét dinh cuiz dy dn gol i khoang an toén.

Vé co bin day 1d phuong phip luin cta phuong phip phan tich do nhay.

B0 nhay cua dirdn 1 mitie do bicn doi cla cde chi ticu higu qua nhy loi nhuan, hién gid
cua he 56 thu chi (NPV) hay hé 58 holn von noi 1ai(1RR),v.v...khi ta thay doi cic chi ticu tinh

todn ¢ mit trong dong tién té.

B0 nhay clia dy dn ¢d thé khao sit theo sy thay doi cia timg chi ti¢u (vi du: von dan
doanly thu...} riéng ré, hay hiu hét cie chi teu ddng thoi. Do nhay thudng duge xem xét theo

cde tinh hudng 6t nhat, xidu nhat va binh thudng dé xem xét v quyét dinh cudi cimg.
§8.3. PHAN TICH TAI CHINH CAC DU AN
8.3.1. bat van d¢

Cic phuong phip phan tich dy in trinh by & phin trén cdn chua tinh ¢én mot thinh
phan chi phi quan trong 1a thu& - mot dong tién (¢ ¢é tinh chit duong nhién rong tat ¢ maoi hoat
dong kinh doanh hi¢n nay. N&u bd qua thanh phan chi phi nay, phuong dn lua chon ¢ thé 1a
phuong dn chua hop H vé mat kinh &, Vi vily sau khi phan tich kinh € ta 1ién hanh phan tich tai

chinh, ¢6 tinh dén thué thu nhap doanh nghi¢p wic nhir 13 mot thinh phin chi phi.

Mot thanh phin quan trong trong cic khoan khau trir duge phép 1a chi phi khiu hao. Chi
phi khiu hao trong mot thoi gian cang 16n thi tién thug tong giai doan do cang giam. Piéu dé cd

nghia la cach tinh khiu hao khic nhau ¢6 thé lam thay d6i thanh phéin chi phi thue giita cic thoi
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doan. Tir d6 chudi dong tién t¢ lai thay doi va s& anh hudmg dén két qua tinh todn clia phuong an.
Céc tai san diau tr thudng bi giam ddn gid tri trong qua trinh hoat déng cua dy dn. Gid tri giam
¢ thé 1 do hao mdn trong qud trinh str dung. bi gid ¢bi theo thoi gian (goi [a hao mon hity hinh)
hoic bi giam gid do 181 thoi (vé kinh & goi [a hao mon vo hinh) ¢6 1theé mot thiét bi van con 6
trang thdi lam viéc 161, nhung gid tri cda nd bi giam theo thoi gian. Khiu hao nhim thu lui, dé

hodn trd ngudn von hay phin gid tri bi giam di cta t san di dau .

Tinh khiu hao con 13 bién phip dé xdc dinh gid tri thi san con lai, hay thudng goi la gid

tri $0 sich {book value} theo cic mac thoi gian ciu 141 sdn dao .
8.3.2. Khai nicin vé thué
8.3.2.1. Pinh nghia

Theo Mic thi = thué 1 ¢ s& kinh t& cia bo may Nhi nudc, 1a thi doan don gidn dé kbo

bac thu duoc tién hay i san cla ngudi din dé dimg vae viée chi tiéu clia Nha nude 7.

Trong mot s& tai licu ngudn ta lai cho rang: thué 1a kKhoin déng gép theo qui dinh cua
phdp luat ma Nhiv nude bit bude moi 16 chife vi ¢ nhin phii ¢6 nghia vu nop vio cho ngan sich

Nhi nudc.

Trén gée do phan phdi thi thué 1a hinh thite phan phsi va phan phol i tong sin pham
xi hoi va thu nhap qudc din nhim hinh thanh nén quy tién (¢ tap trung 1én nhat coa Nha nude
(qu¥ ngan sdch Nhi nude) dé ddp img aho ciu chi tiéu cho vige thue hién cic chic ning cua

Nha nudc.
8.3.2.2. Pdc dié¢m ciia thué
- Tinh cudng ché vi tinh phip i cao

Viée déng thué duoe coi la nghia vu bt budc doi vdi cic 10 chiie kinh t& vi cong dan
cho Nhi nudc. Néu to chite ¢d nhan nio khong thue hién ding nghia vu thué cia minh, wic 1a ho

di vi pham phaip luat.
_Thud [ khoan déng gép khong mang tinh hoan tri trife ucp

_S6 tién thué thu dwoc Nha nude s& st dung cho cie chi tiéu cong cong, phuc vu cho nhu

cau cha Nhid nude va ctia moi ci nhin trong xi hot.
8.3.2.3. Vi tré cuia thué

Thué 12 cong cu tap trung chi yéu (chiém trén 90%) nguon thu ~ho ngin sdch Nha nude.

Nh& ¢6 thué ma bd midy Nha nude mdi ton tui va hoat dong duge.

325



Thué tham gia vao viéc diéun tiét kinh 1€ vi mo

Bang viéc ban hanh h¢ thdng ludr thué Nhid nude s& quy dinh dinh thu€, khong dinh
thu¢ hodc ddnh v6i thué suiit khéc nhau vio cdic nghanh nghé, cic mit hang cu thé. Thong qua
d6 ma tac dong va 1am thay d6i quan hé cung cdu trén thi trudmg, nhim gép phin thue hién diéu

tiét vi mo, dam bao sir can d&i gifra cdc nganh nghé trong nén kinh 1€,
Thué la cong cu dé didu hol thu nhip, thic hién cong bing xa hoi.

Viéc diéu hoa thu nhip giita cdc tang 16p dan cu duge thyc hién théng qua thué gidn thu

ma dién hinh 13 thu€ tiéu thu dic biét va thué trie thu (thué thu nhap).

Thué cdn 13 cong cu dé thuc hién Kifm tra, Kiém sodt cdc hoat dong san xuat, kinh
doanh.

Tir cong tac thu thué ma ca quan thué s¢ phit hién nhimg viéc lam sai trdi, vi pham phdp
luat ctia cdc cd nhan, cac don vi san xudi, kinh doanh, hodc phat hién nhimg khé khan méa ho gap

phai dé gitip d& tim bién phdp thio g&.
8.3.3. Hé thong thué ¢ Viét Nam hién nay
8.3.3.1. Chinh sach thué hién nuay o Viét Nam

Sau nhiéu nam cdi cach thud ngiy 1/1/1999 hé théng chinh sdch thu€ cua Viét Nam da

6 nhifng sy thay déi co bin trén nhimg noi dung sau:
Bai bo thud sit sinh.
Ap dung luat thué gid tri gia ting (VAT) thay cho luat thu€ doanh thu.
Ap dung luit thué 1hu nhap doanh nghiép thay cho luat thué lgi tirc.
Ap dung luat thué ticu thu dic bict.
Ap dung luat sita déi, bd sung luit thué xuit khau, thu€ nhap khiu.
Ap dung phap lénh sita ddi mot s& diéu vé thué thu nhap d6i véi ngudi ¢6 thu nhap cao.

Mot s& luat thué khdc nhu thu€ chuyén quyén sir dung dat, thu€ tai nguyén duoc sira doi
phit hgp vdi tinh hinh méi. Dic bi¢t ban hanh phdp lénh phi va 1¢ phi nhim théng nhit viec thu,

quan 1 va sir dung cdc khodn phi v 1¢ phi.

Bén canh d6 Nhi nude con thuce hién ¢iic thod thuin cam két Quoc t&€ vé thué nhu: Hiép
dinh trinh ddnh thué hai 1an, hiép dinh vé chuong trinh wu diii thué quan gitta cic nude ASEAN
(AFTA).
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Trong cdc khodn thué trén thi méi loai déu ¢6 tic dong khic nhau dén viéc dau e kinh
doanth cla cdc t& chifc kinh t& hay moi c¢d nhan trong xa hoi. Cic khoan thu€ ¢6 lién quan truc
tiép dén viec ddnh gid dur dn diu tir nhu thud gid tri gia tang, thué thu nhap doanh nghiép, thué
tai nguyén, thué tiéu thu dac bigt,.... trong dé thud gid i gia tang va thug thu nhip doanh nghiép
cé anh hudng quyét dinh dén hi¢u qua cia du dn diu .
8.3.3.2. Thué gid tri gia ting

a) Khdi niém vé thué gid tri gia ting

Gid tri gia tang 13 phin gid tri tang thém cia hang hoa dich vu phit sinh trong qua trinh
tir san xudt, luu thong dén tieu dung.

Thué gid ui gia ting (Value Added Tax: VAT) la loai thu€ duoe tinh trén phin gid
tang thém cia hang hod, dich vu phdt sinh trong qué trinh tir san xudt, luu thong dén uéu dung.
Do thué tinh trén phin gid tri tang thém nén doi tugng ndp thug phai la cdc ¢o s¢ san xuit kinh
doanh ¢6 gid tri ting thém nhung thic chal phan thué ma ho nop li do ngudi mua hang hod, dich

vu thanh tedn.

C6 nhiéu loai VAT nhu: VAT vé doanh thu, VAT vé tai san, VAT vé thu nhap.... nhumg
chit yéu cdc nude sit dung VAT vé doanh thu.

b) Cdc phitong phdp tini thud gid tri gia ting

Pac timg cva thué gid tri gia tang (A chi danh vio phin gid tri ting thém cha cdc sin
pham hing hod, dich vu & moéi cong doan tir san xuit, liu thong dén tiéu ding.
V1 viy n6 khong gay ra su trimg lap trong tinh thué. B phan gid tri tang thém & khau
nao phai ndp thué & khau dé, sang khiu sau thu¢ khong tinh trén phan gid tri ting thém do nia.
Pé dam bio tranh su chdng chéo trén the gidi ngudi ta dua ra bén phuong phap tinh sau:
Phuong phdp cong truc tiép:
VAT phii nép = (Lot nhugn + Tién céng) x (thug suat)
Phuong phip cong gidn ucp:
VAT phai nop = (L.oi nhudn) x (thué suat) + (Tién cong) x (thué sudt)
Phuong phdp trir true tiép:
VAT phii n6p = (Doanh s6 bdn ra - Doanh 6 mua vao) x (thué suat)
- Phuong phip trir gidn ticp:

VAT phii nop = (Doanh s6 ban ra)x(thu¢ sudt dau ra)—(Doanb 86 mua vao)x(thu€ suat
diu vao)
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e} Viét Nam st dung hai phuong philp tinh thué gid ti gia tang: phuong phdp khau trlr vi
phuong phép tinh thué trye tifp trén gid tri gia 1ang (GTGT).

- Phuong phap khaw i
VAT phai nop = VA'T dau ra — VAT didu vao duoe khiu trir
trong ddé:
VAT dauta=CDR x BXx CVAT
vdi: CDR li giit tinh thu@ cua san phim chiv thué  didu ra;
B la kh&i luong sdn pham bin ra;
CVAT la thué sudt thué gid tri gia ting ctta san pham tuong ting.

VAT dau vao 1a 8 thué dugc ghi trén hod don mua hang cta hang hod, dich vu(HH,

DV) ma co sd dé mua vao, hodc chiing tir nop thué giid tri gia ting hiang hoad nhap khiu.
- Phuong phdp tinh trye ticp trén gid i gia ting:
VAT phai nép = (GTGT clia HH, DV) x (Thué suat VAT tuong img)
GTGT cua HH.DV chiu thué duge xie dinh nhur sau:

GTGT cua HH, DV=(Gid thanh todn cua HH, DV bdn ra)-(Gid thanh todn cta IHI, DV

mya vao).

Gid thanh todn coa HEHL, DV bin ra {2 s6 tién bén mua phai thanh todn choe bén biin bao

goém ca thué gid tri gia tang va cdc khodn thu phy, phi thu thém ma bén mua phai tra.

Gia thanh todan cua HH, DV mua vio tuong (ng La gid tri cia HH, DV ma co 5d sin
xuat, kinh doanh di dung vao sidn xudt, kinh doanh HH, DV chiu thué gid tri gia tang bin ra

trong ki.
8.3.3.3. Thué thu nhip doanh nghiép
a) Khdi niém

Thué thu nhip doanh nghiép (TNDN) li loai thué truc thu, duge tinh trén loi nhuan ca

cong ty trong ki kinh doanh.

Loi nhudn 1am can cir tinh thug TNDN 13 tong 1gi nhuan tir hoat déng san xuit, kinh

doanh thong thudng vi loi nhuan khic.
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Ban chat thug€ TNDN la thu€ dinh vio thu nhap tir von chl s& hitu trong khu vuc cong
ty. Pay dugc coi 1a sdc thué khau trir dinh vao nhitng ngudi nhan thu nhip tr gép vén vao cong
ty. Do viy séc thu€ gép phan diéu tiét thu nhap giifa cdc ting 16p dan cu trong xa hoi.

b) Plurong phdp xdc dind thué TNDN

Mirc thu€ phai nép trong ki = (Thu nhap chiu thu€) x (Thué sudit thué TNDN)

- Xic dinh thu nhap chiu thué:

Thu nhap chiu thué clia cong ty hang nam duge tinh bang cich trir moi chi phi kinh
doanh khoi doanh thu trong mét thoi ki nhit dinh.

Thu nhap chiu thu¢ =(Doanh thu d¢ tinh thu nhip chiu thu€)-(Chi phi hop 1i)+(Thu
nhap khic)

+ Doanh thu d€ tinh thu nhép chiu thu€ bao gém toan bo tién bdn hang, tién cung ing
dich vu (khong cé VAT), cic khoan trg gid, phu thu, phu trét ma co s& kinh doanh duge hudng.

+ Chi phi dugc khau trir trong thu nhip chiu thué la:

Tl nhdt: Chi phi khiu hao (ai san ¢6 dinh st dung cho hoat déng san xuat kinh doanh,
dich vu theo quy dinh. Mic trich khau hao hang nam phu thudc vao gia tri tai san ¢6 dinh, loai
tai san c¢d dinh va phuong phap tinh khau hao ma doanh nghiép sir dung.

Tt hai: Chi phi nguyén liéu, nhién li¢u, vat liéu, ning lugng, hang hod sir dung vao san
xuat, kinh doanh, dich vu lién quan té1 doanh thu va thu nhap chiv thué trong ki duge tinh theo
muic tiéu hao hop Ii va gid thue 1€ xuat kho.

Tur ba: Chi phi tién Juong, tién cong, ti€n an gilfa ca, cdc khoan mang tinh chat tien.
luong, tién cong.

That tie- Chi phi dich vu mua ngoai nhu tién dién nudc, tra tién st dung tai liéu ki thuat,
tién thué tai san ¢6 dinh,...

Thir ndm: Chi phi nghién ctiu khoa hoc, cong nghé trir phan kinh phi do Nha nudc
hoac co quan quan li cap trén hé tro.

Thir sdu: Chi bao ho lao dong, bao hiém xa hoi, y t&€ thudc trach nhiém cia co s0 kinh
doanh; kinh phi cong doan ...

Thit bdy: Chi tra 14i tién vay v6n sin xudt, kinh doanh, dich vu clia ngan hang, 16 chifc

tin dung theo 14i suat thuc (€.

Tlut tape: Chi phi tiéu thu hang hed dich vu.
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Tiut chin: Chi phi quang cdo, tiép thi, ... trong giéi han cho phép.

Xac dinh thué suat thue TNDN:

Miic thu€ sudt thu¢ TNDN duge xic dinh trén co s& midc thu nhap cla cong ty, yéu ciu
tao nguén thu cho ngan sach va diéu GEt thu nhiap giita cic cong ty.

Vi du nhu thug sudt doi véi cic co so kinh doanh 6 Viét Nam khong theo luat diu tu
nudc ngoai tai Viét Nam la 32%. Thud sual doi véi doanh nghiép ¢6 vén ddu tu mudec ngoai va
bén nude ngoai tham gia hgp dong hgp tic Kinh doanh 1a 25% ...

8.3.4. Cac phuong phip tinh khiu hao
8.3.4.1. Khdu hao tuyén tinh SL (SL: Straigh Line depreciation)

Khau hao tuyén tinh hay khau hao déu ti mot phuong phép tinh khad hao duge sir dung
tuong déi phd bién va ¢é tinh chat truyén théng. Khoan khau hao & day duge trich ra déu din
theo cac that doan trong suét thin Ki khiu hao. Piéu d6 ¢6 nghta gid tri cdn lai cha 1ai san &
giam di mot cach déu dan theo thai gian.

Thong thudng ngudi ta chil tinh khau hao cho tii san ¢6 1wéi tho 16n hon | niun va thot

doan tinh 1 nam. Theo phuong phidp khiu hao déu, chi phi khau hao D, & mét thdi doan (nim) sé&

la:
l)

n

trong dé:

P: nglivén gid con lai;

n: s& nam str dung (1inh khau hao).

Tir d6 gid tri con lai cua tdi san & cudi mot nam X ndo do sé 1a BV .

BV, = P-X.D =P-X.(P/n) = P(1-X{1/n)) = P(1-X.d)

Trong d6 d=1/n goi 1a t1 1& khiu hao (2i6ng nhau trong moi thai doan).
8.3.4.2. Khdu hao theo sé dut giam dan DB. (DB: Declining Balunce decrecialtion)

Khiu hao theo s6 du giam din li mo hinh trich khiu hao nhiéu & nam ddu, va giam din
trong nhimg nam sau. Chi phi khau hao & mot nam X nao dé tinh bang tich s6 cia ti 1¢ khiu hao
d (hé s6 biéu thi bang phin tram) ¢6 gid tri kXhong déi véi gid tri con lai chia tal san ¢ nam diu X
(cudi nam X - 1). Tha tuc d6 cit Lap di lap lai tie nam thi nhat dén cudi thoi ki wéi tho cla dis 4n

hoic cho dén khi tong s& trich khiu hao biing gid tri tai san bi giam P - SV.
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D, =5V, dr
Gid tri biit todn tai san cudi nam s& la: D, = P (1-dn)*'dr
Gid tri bit todn & nam cudi cling s& bang gia tri tai san cdn lai. Vay sudt khau hao dr s€
fsv

dr=1-47%

8.3.4.3. Khau hao theo s¢ lwong, khoi luong san phdm
Tai san ¢6 dinh tham gia vio hoat dong kinh doanh duge trich Khau hao theo phuong
phip nay 1a cdc loai mdy méc, thict bi thod min déng thoi cic diéu kién sau:
+ Truc tiép lién quan dén viée sian xudt sin pham;
+ Xdc dinh dugce tong s6 luong, khoi lugng san pham sdn xudt theo cong sudt thiet ke
cua tai san ¢é dinh;
+ Cong sudt sir dung thuc 1€ binh quan thdng trong nam tai chinh khong thap hon 50%
cong sudt thiét ke.
8.3.5. Dong tién du an khi phan tich tai chinh
8.3.5.1. Du dn khong vay von
[Loi nhuan trude thue:
CFBT = Doanh thu sau VAL - Chi phi sau VAT
Thué thu nhiap doanh nghi¢p(thue TNDN):
L.¢i nhuan sau thué CFAT = CFBT - Thug TNDN.
8.3.5.2. Du dn co vay von
Dong tién trude thud:
CFBT = Doanh thu sau VAT - Chi phi sau VAT
Loi nhuin trude thué va 1 vay:
LNTT va LV = CFBT - khiu hao
Ll vay:
LV =LV trung va dai han + LV ngidn han

Lagi nhudn trude thué:
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INTT=LNTTvaLV-LV
Thué thu nhdp doanh nghi¢p
Thu€ TNDN = LN trudc thué x thué suat thué€ TNDN
Loi nhuan sau thué:
CFAT = LN trude thué - Thu¢ TNDN
8.3.6. Vi du cu thé vé viéc danh gia du sn xdy dung nha may dién
8.3.6.1. Ddt bai todn
Ta thong qua mét vi dy cy thé dé hidu duge cich ddnh gid vé kinh t&€-1ai chinh cta mot
du 4n xay dung nha may dién nhur sau:
Hay phan tich kinh ¢ ~ tai chinh cho du 4n xdy dyng nha mdy nhigt dién ngung hoi ¢6
cdc thong so sau:
1. Cong suat thi€t k€ nha mdy: 600 MW
2. Cong suat hoat dong cao nhat: 80%
3. Thoi gian sirdung cong suit cuc dai: 4500 h
4. Chi phi hoat dong:
Nhién li¢u: 11.500 BTU/kWh
Gid mua: 2 USDY/I wiéu BTU
Chi phi nhin céng van hanh vibao dudng: 5 USD/AW
Chi phi quan li: 1 USD/&W
Chi phi ban hang: 0.5 USD/kW
5. Von daw tr: - 300.000.000 USD
Chi phi xay dung nha xudng: 100.000.000 USD
Chi phi thiét bi: 150.000.000 USD
Chi phi khdc: 50.000.000 USD
Thai gian khau hao (tinh chung): 20 nam
6. Von trung han di vay:
Vay trong nudc: 160.600.000 USD.

Lai sudt: 5%/mam. Thai gian vay: 10 ndim
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von nudc ngoai: 200.000.000 USD.
La1 suadt: 3%/nam. Thot gian vay: 15 nam
7. Thu€ doanh thu: 25%/nam
8. Thu¢ VAT: 10%/nam
9. Lat suat vay ngan han: 0,85%/thing
10. 58 vong von luu dong: 1.5 vong/nam
8.3.6.2. Lua chon phuong phip phdn tich kinh té
Ta dung phuong phip phd bién hién nay la phuong phap gid tri tuong duong.
Theo phuong phdp nay dong tién t¢ cia dw dn trong sudt thi gian thue hién du dn duge
bi€n déi tuong duong thanh:
- Gid tri hién tai.
- Gid tri tuong duong.
- Gia tri qui do1 hang nam.
Xét vé mat todn hoc, viéc qui d6i dong tién té vé gid tri hién tai hay tuong lai ¢6 ¥ nghia

giéng nhau khi so sanh cdc phuong dn. Do do ta thong nhat trong sudt qud trinh ddnh gid chi

quy vé gid tri hién tai.
Trong pham vi bai todn ndy, do khéi lugng tinh todn khoéng 16n nén ta ¢6 thé tinh todn
tat ca cic chi ticu ddnh gid dv dn.
1. Gid tr1 hién tai coa lai: NPV
2. Hé s6 hoan von noi tar: IRR
3. Ty s6 loi ich/ chi phi: B/C
4, Thai gian thu héi von daune: T
1. Chi phi von dau tur: 300.000.000 USD
2. Chi phi van hanh hang nam:
- Chi phi nhién liéu: CPy

CPy = (Cong suit hoat dong cye dai) x (thoi gian st dung cong sudt cuc dai) x (sudt
tiéu hao khi) x (gid khi)= 80% x 600 x 4500 x 11.500 x 10" x 2 x 10* = 49,68 x 10° USD

- Chi ph{ nhan cong van hanh va bio dudng: CPy
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CPy¢ = (Cong sudt thigl k¢ nha midy) x (sudt chi phiy= 600 x 5.10" = 3.10° USD
- Chi phi quan li: CP,,.
CP,,. = (Cong sual thigt ké nha miy} X (sudt ¢hi phi)
= 600.10°
= 0,6.10°USD
- Chi phi bdn hang: CP,
CPyy = (Cong sudt thict k¢ nhivmay) x (suat chi phiy= 600 x 0,5.10° =
=0.3.10°USD
3. Tong chi phi: CP
CP =CP,+ Cly + CP (- + CP,, + CPy,
4. 11¢ 56 qui doi:
(1 +r1)
i: 12 nam qui doi vé hidn lai;
12 L suit chiét khiu (rong dut dn niy talay 1 10%).
5. Gid tri hién tai cia tong chi phi: CPyy,
CP,; = (Téng chi phi) x {hé 50 qui doi)
=CPA(l+ 1)
6. San fugng dién thye 1€ hing nam: A
A = {(Cong suiit hoat dong cue dai) x (thai gian hoat déng cuc dai) =
= 80¢ x600x 10'x4300 = 2160.10° kWh
7. Gid i hién tai cua san leong dién hang nam: A,y
Ay = Ay AN 80 qui doi)
= Al + 1)
Ay €6 ¥ nghta tinh gid thanh di¢n nang trung binh cha du dn
8. Doanh thu thue 1&: DTy,
DT, = (San lugng dicn thye 1€) x (gid bin dién)
= A 0,05 =005 A (Gid bdn dién lay 0,05 USD/KWh)

9. Doanh thu thudn hién wi: 1),

334



DT, = (Doanh thu thue t¢) x (he 86 qui doi)
= 0,05x2 160510 + )"
= 108x10°x(} +1)"  USD
10. Gia 11 hién tai cua lai: NPV
NPV = Gii tri doanh thu hién tai — Gid trj t8ng chi phi hi¢n tui=
=DT,,-CPI,
K&t quit thue hién tinh todn duoe tinh trong bang PL-11

8.3.6.3. Két qud tinh cdc chi tiéu kinh té

1. Gig tri hi¢n tai cua lai: NPV = 1633081.10° USD (Bing PL-11.1)

2. Hé s hoan voo noi tai:

r=10% thi NPV = 163,3081.10" USD (Bang PL-11.1)

r,=17% thi NPVI = 62331.10° USD {Bang PL-11.2)

r.= 18% thi NPV2=- 8,7035.10" USD (Bang PL-11.3)
NPV 6.2631

IRR =7 ST e =17+ 1 :
- W e NP2 T 62631+ 8.7035

= 17.04%
3. T¥ s6 loi ich/chi phi:

Gid tri hién i cua doanh thu:
*n

PVB=3% B .(1+0.1)"

1=

=919.4649.10" USD (Bang PL-11.1}

Gid tri hign i cua chi phi

20)

pve= D Cl+0.D"

1=:{}

=756.1567.10° USD {Bang PL.-t 1.1}

919.4649.10°
= BC =vr—— (- =12160
756,1567.10

Thai gian thu hoi von dau o T
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T 12 nghiém cia phuong trinh NPV(n} =0 (v&i r=10%)
Pén cudi nam thir 8: NPV =-9.673.10° USD (Bang PL-11.4)
Dén cudi nam thit 9: NPV = 11,308.10° USD (Bang PL-11.5)

Trong khodng n = 8+9 coi sy phu thudc clia NPV(n) 1a tuyé&n tinh, tir d6 tinh duge gid tri
cua T nhu sau:

INPV]|
T=8+(9-8). ————
INPV1|+ NPV2
8+1 2873 8,46 nam = 8 nam 6 th4
=8+ |l.————————— =846 nam = 8 ni t
9,673+11,308 pam = nam b fang

Tir cdc chi tieu kinh & rén ta thdy phuong dn xay dimg nha mdy dién nay cé thé chap
nhan duge vé mat kinh (€,

8.3.4.6. Phan tich tai chink du dn ddu tu

Dy dn xay dung nha mdy dién c6 nguén vén nhu sau:

a) Vén trung han di vay:

- Vay trong nudc: 100.000.000 USD. Lai suat 5%/nam. Thai gian vay: 10 nam.

- Vay nudc ngoai: 200.000.000 USD. Lai sudt 3%/nam. Thai gian vay: 15 nam.

b) Vén ngin han di vay: 1ai suat 0,85%/thing

¢) Thu€ suit VAT: 10%

d) Thué€ suat thué thu nhap doanh nghiép: 25%/nim

¢} Khiu hao twyén tinh déu trong 20 nam

f) Phuong thite vay tra:

Tra tién g6c khong d6i hiang nam

Tra tién 131 theo s6 géc con lai

Trudce khi ldp bang tinh hi¢u qua di dn, 1ap dong 1ién dy 4n, can phai lap cic bang tinh
trung gian. Céc bang tinh trung gian nay thuyét minh ré hon cic gia dinh dugc dp dung va la cde
théng s6 t8ng hgp ddu vio cho bing tinh hiéu qua dy dn, bang dong tién té clia du dn va bang
can d6i ke hoach tra ng sau nay. Tuy theo muic do phic tap, dic diém ciia timg dy 4n ma c6 s6

lugng, nd1 dung cdc bang tinh trung gian khidc nhau. D&i véi mot du dn ddu tu san xudt thi cé
céc bang co ban sau:
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1} Bang tinh san lugng vi doanh thu {Bang PL-16)

2) Bing 1inh chi phi hoat dong (B3ang PL-17)
a} Bang tinh ¢hi phi nguyen vat licu {Bing PL-17.1)

b) Bang tinh chi phi quan Ii. bin hing  (Bang PL-17.2)

¢} Bing tinh thu¢ VAT dau vao

3} Bang tinh %hau hao (Bang PL-18)
4) Bang tinh ldi vay von: {B3ing 1"L-12}

a) Bang tinh i vay vén trung, dai han: Bing PL-12.1
- Vay trong ki: nhu cdu vay dau bo sung cua du dan.
- I'rd no gae trong ki dua vao Lich tra no du Kicn (phu thude vao cich chon trd ng goc v
1i).
b) Bang tinh (i vay von ngan han: Biang PL-12.2
Bang tinh 1ai vay von ngan han cin et vie Bio cdo luu chuyén tién (& va nhu ¢iu von
lra dong dur kicn ban diu va phidt sinh hang nim dé tinh todn. Thue chit day 1a budce hi¢u chinh

lai hieu qua didn theo tinh hinh tidn mat icu hut tam thdi cin phis vay van luu dong.

) Chi phi van himh vrong nam da khau wir VAT
Dung dau ki=

Vong quay von luu dong
Lai vay trong han = (Du ey ddu Ki) x (1ai suat ngan han)
5) Bing tinh nhu cau von luu dong: (Bang PL-13)
6) Bio cdo ket qua kinh doanh:  {Bing PL-14)
Trong bang nay ta sz dung phan mém EXCEL dé tinh NPV v IRR

* Cong thifc tinh NPV:

NPV (rate, valucl, valug2,...)
Value !, vadue2,...: 1 gid tri eic dong tién rong trong timg nam cua dy an;
Rate: 1a ty 1¢ 1ai suat chict khau.
#* Conyg thiic tinh IRR:

[RR (value, guess)
Value: cic 6 tham chidu chia cic gia tri dong tidn rong (img nam cua dur dn;
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Guess: la s6 du doin gin ding véi gid 1) IRR. Thong thudng phin mém EXCEL lay gia
tr) guess = 0,1 (10%).

7) Bing can doi tra ng: (Bang PL-15)
Ta ¢6 két qua phan tich tai chinh:
[. Gid tri hién tai cia aj:

NPV = 58.046.606 USD  (Bing PL-14)
2. Suit thu loi nol tai:

IRR =13,06% (Bang PL-14)
3. Ty s6 lgi ich/ chi phi:

Gid tri hién tai cta doanh thu sau thue VAT:

il

PVB= D B, (1+0])"

1=4
=827,518.10° USD (Bing PL-14)

Gia tri hién tai cua chi phi sau thué VAT:

20

PVC = ZCl(l +0.H7"

1=
=710,54110" USD  (Béng PL-14)
827.518.10"

= B/C = m = 1,165
4. Thoi gian thu hoi von diu tur:
Vit = 12 nam: NPV =-3.929.557 USD {Bing PL-14)
t,= 13 nam: NPV2 = 5.025.885 USD - (Bang PL-14)
INPV;

= T=12+({3-12)

INPVI|+ NPV2

. 5.929.557 e
=t 909557 +5.005.885 0T M

= T= 12 nam 7 thing

So sdnh cic chi tiéu khi phan tich tai chinh véi phan tich kinh t&.
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Chi tiéu Phan tich kinh t& Phan tich tai chinh
NPV (USD) 163,3081.10" 58,0461.10°
IRR (%) 17.04 13,06 |
B/C 1216 1.165
T (nam) 8,46 12,54

Nhir vy khi phan tich taj chinh ta ¢6 the ket luan du dn xay dung nhd mdy dién la chip

nhan dugce.

8.3.6.5. Phdn tich do nhay

1) Thay ddi hé 56 chiét khau

120

100

80

60

40

20

NPV (triéu USD)

0 . . . ,
!% 12 18
_20 ..................................................................... v — e
Hé s6 chiét khau (%)
“Hinh 8.11. Quan hé NPV(r).
Thay déi hé s6 chiét khiu r tlr 8% dén 14% ta ¢ bang ket qua sau:
He 56 chiét khdu (%) 9 10 12 14
NPV (10° USD) 109,919 82,316 58,047 17,739 -13,890
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Khi ta tang h¢ s6 chi¢t khiu v (hi s¢ gidm he s6 hien 1ai hod (1/(14r)) md gid tri 13i lai
khong thay d6i (do doanh thu va chi phi khéong thay déi) nén grd 1y hién tal cha 1di s€ giam di
tiic [a NPV s& giam. Tuong tir khi gidm rthi NPV s& tang (xem hinh 8.11).

2) Thay déi von diau tu

Khi ta thay doi van diu tr s& lim cho cifc bang tinh trung gian thay ddi do dé né lam

thay ddi 56 licu diu vio clia bing két qua kinh doanh.

80
70
2 60
—
= 50 i
= ‘=
E A0 | e T ;
e |
20
10
0
90 95 100 105 110 115
Chi phi dau tu (%)
Hinh 812, Quan he NPV(K).
Khi thuy doi ven dau trtir giam 106 dén tang 10% ta ¢6 bang két quil sau:
Von diu e (5 ) 20 95 100 {05 110
NPV (10° USD) 81.307 09,677 38,047 46,417 34,787
IRR (%) 12,69 13,84 13,06 12,35 11,69 J

Khi vén ddu wr tang & 1am cho chi phi tang 1én trong khi dé doanh thu thu duge do bin
dién lai khong thay doi cho nén lgi nhuin cuia dy dn s& bi gidm xudng lam cho NPV gidm.

Nguroe lat khi von dau tre giam thi NPV lai tang (xerm hinh 8.12).
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Theo cong thite tinh IRR thi IRR ti 1¢ thudn véi loi nhuin do d6 quan hé¢ IRR theo vin

dau tu 1 ti 1€ nghich (xem hinh 8.13).

Chi phi diu tu (%)

ITinh 8.13. Quan hé IRR(K).

3) Thay doi gid nguyeén, vat licu

- 10 }——— -
&Q .
z 8
4 - -
2 I — . -
0 .....
90 95 100 105 110

115

Khi ta thay déi gid nguyén vat liéu sé lam cho cic bang tinh trung gian thay déi do dé

16 1am thay déi 56 lieu dau vdo clia bing két qua kinh doanh ta 6 bang két qua sau:

Gid nguyén vt liéu

) 1.8 1,9 2,0 2.1 22
(USD/trigu BTU)
NPV (10° USD) 83412 70,729 58,047 45,364 32,681
IRR (%) 14,34 13,71 13,06 12,41 11,75
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NPV (triéu USD)

IRR (%)
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1,8

1,9 2 2,1 22 2.3
Gia nguyén vat liéu (USD/triéu BTU)

ITinh 8.14. Quan he NPV(C,,,).

1,8

1,9 2 2.1 2,2 2,3
Gia nguyén vat licu (USD/trién BTU)

Ilinh 8.15. Quan hé IRR(C,,,).



Khi gid nguyén vat licu ting thi chi phi van hanh ting nén chi phi dit dn lén tang ma

doaph thu tir bdn dién lai khong thay d6i do dé gid tri 1gi phuan gidm nén NPV giam (xem hinh
8.14). Theo cong thic tinh IRR thi IRR ti 1¢ thuan vdi loi nhuan do dé quan hé IRR theo gid
nguyén vat liéu 12 ti 1¢ nghich (xem hinh 8.15).

4) Thay doi gia dién

Khi ta thay d6i gid dién s€ 1am cho cic bang tinh trung gian thay déi do d6 né lam thay

doi s6 lieu ddu vao clia bang két qua kinh doanh ta ¢6 bing ket qua sau:

Gid dién (USD/kWh) 0,045 0,0475 0,05 0,0525 0,055
NPV (10° USD) 1.625 29,836 58,047 86,257 114,468
IRR (%) 10,09 [1.6 13,06 14,48 15,87

Khi ta tang gid bin dién sé lam ting dounh thu trong khi dé chi phi cla du dn lai khong
thay d8i nén lgi nhuan ting do dé NPV tang. Tuong tu khi giam gid bdn dién thi NPV sé
giam(xem hinh 8.16).

120
100
2 8o
—
=
£ 60
g
& 40
20
0

0,045 0,0475 0,05 0,0525 0,055
Gid ban dién (USD/KWh)

Hinh 8.16. Quan hé NPV((),

Theo cong thic tinh IRR thi IRR ti I¢ thudn v6i loi nhuan do d6 quan h¢ IRR theo gia
ban dién Ia ti 1¢ thudn (xem hinh 8.17).
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IRR (%)

0450  0,0475  0,0500 0,0525 0,0550
Gid ban dién (USD/kKWh)
Hinh 8.17. Quan hé IRR(C).
5) Thay doi thoi gian sir dung cong suit cuc dai

Khi ta thay d6i thoi gian st dung cong sudl cyc dui 5& 1am cho cdc bang tinh trung gian

thay d6i do d6 nd lam thay déi s6 licu dau vio cla bang két qua kinh doanh ta ¢ bing két qui

sau.
Thoi gian sir dung cong l
sut cue dai 4050 4275 4500 4725 4950
(h)
NPV (10° USD}) 26,991 42,518 58,047 73,575 89,103
IRR (%) 11,45 12,26 13,06 13,85 14,63

Khi ta tang thoi gian sir dung cong sudt sé tang doanh thu déng thai ciing Iam tang chi
phi van hanh tuy nhién gid tri doanh thu lai tang nhiéu hon so véi chi phi van hanh do dé gid tri
loi nhudn wang lén, NPV tang. Tuong ty khi gidm thdi gian st dung $& giam NPV (xem hinh

8.18).
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4050 4275 4500 4725 4950

Thoi gian st dung cong suat cuc dai (h)
Hinh 8.18. Quan hé NPV(T,, ).
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10
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IRR (%)

6
4
2
0

4050 4275 4500 4725 4950
Thoi gian sir dung cong suit cuc dai (h)

Hink 819, Quan hé IRR(T,;, ).

Theo cong thic tinh IRR thi [RR i 1¢ thudn véi loi nhudn do do quan h¢ IRR theo thdn

gian st dung cong suat cyc dai 1a u J¢ nghich (xem hinh 8.19).



NHAN XET:

Mo6i mot khi thay déi cdc yéu 16 dau vao db nhiéu hay it thi ciing lam thay déi NPV va
IRR. Quan he phu thugc NPV, IRR vio cic yéu 1§ ddu vio hau nhu ta tuyén tinh. Tuy theo timg

yéu 16 dau vao thay déi ma cide y&u 16 diu ra ¢ miic do thay déi khic nhau.

Trong cdc yéu 16 1a dd xét thi khi thay doi gid ban dién va hé 36" chiét khdu s& 1am thay
d6i NPV va IRR nhiéu nhat.
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Bing PL-1. Phdn b6 Student

PHU LUC

36 bac Mutc y nglia o —|
tw do f 0.20 0.10 005 | 002 001 0.005 0.001
t 3.08 631 1271 | 31,82 63.66 127.32 636.62
2 1.98 2.92 430 | 697 9.93 14.09 31.60
3 1.64 2.35 318 | 454 5,84 7.45 12.94
4 1.53 2.13 278 | 3.5 4.60 5,60 8.61
5 1,48 2.02 257 | 337 4,03 4.77 6.86
6 .44 1.94 245 1 314 3.71 432 5.96
7 1.42 1.90 237 | 3.00 3.50 4.03 5.41
8 1.40 1.86 231 2.90 3.36 383 5.01
9 1.38 1.83 226 | 282 3.25 3.69 4.78 |
10 1.37 .81 223 | 276 3.17 358 4.59
1 136 1.80 220 272 311 3.50 4.44
12 1.36 178 218 | 2.68 3.06 3,43 4.32
13 1.35 1.77 216 | 265 3,01 337 422
14 1.34 176 215 | 262 2.98 3,33 4.14
15 1.34 175 213 | 260 2.95 3.29 407 |
16 1,34 1.75 212 | 258 292 325 4.02
17 133 1.74 211 257 2.90 322 397 |
18 1.33 173 210 | 255 2,88 3.22 3.97
19 133 1.73 200 | 254 2.86 117 1.88 |
20 1.33 1.73 200 | 253 2,85 315 3.85 |
21 1.32 172 208 | 252 2.83 3.14 3.82
22 1.32 1.72 207 | 251 282 ERE) 379
23 132 171 207 | 250 2.81 3.10 3.77
24 132 171 206 | 2.49 2.80 3.0 375
25 1.32 171 206 | 248 279 3.08 3.73
26 132 171 206 | 248 2.78 3.07 371
27 131 170 2051 247 2.77 3.06 3.69
28 1.3] 1.70 205 | 247 276 3.05 3.67
29 131 170 204 | 246 2.76 3,04 3.66




Bang PL-2. San lugng nang lwong so cdp trén toan thé gioi tie 1970 dén 200110 BTU)

Nam | “Than lhiéfﬂ:ﬂén ] Diu tho Iff}lzll(l)}]\]g ngflJ\I:]l (wr illltll: ll L}i(lrdllc:illm}\tll\:, Tong s
1970 62.96 3700 97.00 3.61 090 1215 159]  215.39
1970 61.72 39.80]  102.70! 3.85 123 1274 161 223.04
72| 6365 1208 108.52 4.09] 166 1331 168 234.99
ol 637 44.44]  117.88 423 215 1352 173 247383
19740 6379 4535 117.82 422 2.86] 1484 1L76] 25064
1975 66.20|  45.67| 113.08 412 385 1503 174 249.69
1976]  67.32 47.62] 122,92 424] 452] 1508 197, 26367
1977]  68.46 4885 12775 440 541 1556 2111 27254
1978]  69.56 50.20) 12851 4.55 642] 1680 232 27841
T1979 7383 5393 133.87, 4.87 669  17.69 248 29336
98] 72.72 5473 128.12 5.10 7.58]  18.06 295 289.26
1981 73.04 55.56] 120,16 5.36 853 1835 309 284.09!
T2t 7564 5549 (14.51 5.34 951 18.82 324 28255
1983 7570 s6.42| 113.97 5,34 10.72] 1972 351 28509
sl 8000 678" 116.86 5.71 13.00] 2034 3.64| 30154
19850 54,00 64.22] 11540 5.82 1530] 2056 367] 30905
1986 3633 05.32] 12024 6.12 16.25|  21.03] 373 31903
Cioxrl o oss3d| esas| 12106 632 17.04f  21.10 379 320.84
1988|9026 71,800 12593 6.63 1923 21.89 394 33969
1959]  91.78 7424] 12798 6.67 1974 2174 429 34644
1990 9317 7587 129.50 0.85 2031 22.56 395 35222
it §8A7 76.69| 12877 7.13! 2113 2297 a04] 34921
(992] 8925 76.90] 12913 7.38 2123 22091 433 35113
19931 86.60 78.41] 12886 7.08 2196 2428 436] 35214
19941 88.23 79.18] 130460 783 2236/ 2439 456 357.02
1993 90.59 8024 133.32 8.16 2321] 25061 477 36591]
1996] 9114 8394] 136.64 831l 2405| 2607 489 37504
1997 04,03 83.89] 140,52 8.51 23.82] 2059 194 38230
1998 92.36 85.58] 143.15 8.75 2434) 2663 485  385.05
1999] 9123 $751]  140.79 8.89 25.08] 2692 508 385.50
2000 91.17 91.02] 14650 9.36 2551 2725 5290 396.11
| 2001] 9563 03.92]  145.48] 9,86/ 2645] 2668 522 40324

Nuwon: DOEETA

Frwail, pubiciasnithii viv.doe wov
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Bing PL-3. San fuong dién cia fhuji dién trén thé gioi 1992-2001 (10° kWh/nam)

vsmgnmé 1992 | 1993 | 1994 | 1995 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Bac Mi 588.00 622.8| 603.0| 667.4] 727.6| 725.8| 671.8| 688.0| 657.6| 564.8
{;{"‘g i Namn 394 8 426:-6 4446] 4619 483.3 505.0| S15.1 | 515.8| 545.0| 5134
Tay Au 483.0| 497.3| 500.8 505.9 491.1| 505.7| 523.4] 5306 557.._% 554.1
f_)g”cgl,l‘&” v 2%% 2679| 27367 272.2| 249.6| 2520 259.5| 2612 253.5 271.5
| Trung Dong 180 1771 155 154] 156] 157 163] 145 1380 143
Chau Phi 552|548 557 s63 604 634 602 696 698 731
g‘f‘“ AvaChau |y 4502| 454.0| 4862| 481.4] 4955 5203| 513.8| 528.7| 579.8
E::]gme'gmi 2.204.712.337,4 2.347.3| 2.465.3 2.569.1 2.563.1/2.566.5|2.593.5[2.625.8(2.571.1

Nguon: DOEIEIA
Email: paticia smith@i cia.dov. gov

Bang PL-4 . Sdn luong dién tix cde nha mdy dién nguyén ui trén thé gici (10° kWhindm)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 1999 | 2000 | 2001 |
Bic Mi 69011 705.1| 746.9| 774.4| 7703| 716.4| 7502| 807.60 830.4| 8500
Aung v Nam gal 770 79l 9s| 92l 10s) 103 105 109 208
Tiy Au Jaat| 776.6| 7754 7930| 8303 $399] sal0] ss02| $49.4] 8754
Ef(”fﬁﬁ‘“ v 245.6| 2473 2177 2243| 2498| 2503} 2409| 248.6| 2657| 2773
Chau Phi o3| 73] 92| 113l ns] 126 136 128] 130 107
Chir A va 305.3] 333.8| 363.6| 393.0| 4150 436.4| 460.8| 461.2] 464.7| 486.3
Chau Ue
E;‘lgﬂfg';di 2011.8(2.077.7] 2.121.3[2.206.0|2.286.5|2.266.1{2.316.9|2.391.0| 2.434.2|2.520.7

Nenon: DOEIEIA
Email: paticia sputh@iein doe gov
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Bang PL- 5. Sdn luong dién tix dia nhiét, mdt iroi, gio, g6 va song bién trén thé gioi (10° kWhindm)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Bic Mi 87.1| 898 909 887 903 o919] 926 966 990 977
Trung vaNam Mi| 102 100] 108 113] 129] 141] 143] 166 174 206
Tay Au 282 331 359 403] 394 478 s64| o619 748 824
Jong Awvalien| 550 ol 93l 23] 23| 26| 28] 35| 30| as
Trung A 0,0 00 00 00| 00 0.0 0.0 0.0 0.0 0.0
Chau Phi 03] 03] 03] 04 04 03 04 04 04 o5
g:zﬁ gc"ﬁ 2820 282 310 363| 375 425 376 409 431 454
Téng s6

1563 1637 171.2] 1793 1828 199,11 204,1| 2199 238.7| 251.1

toan thé gid

Nguan: DOEIEIA
Email: paticia.smithi@eia doe, vov

Bang PL-6. Sdn luong dién tix cdc nha mdy nhiét dién trén the givi tir 1992 dén 2001(10° kWh/ndm)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Bic Mi 2.339.8(2.427,8]2.486.8(2.512.2(2.568.7|2.681.9(2.823.712.848.012.997.112.972.8
Trung va 1227 124.4] 1242 145.1| 156.8] 167.7| 184.7] 2005| 204.1} 2195
Nam Mi

Tay Au 1.149.8(1.106,5{1.142.7{1.184.4|1.235.3(1.241.4]1.293.7| 1.316.9|1.365.4]1.383 .6
Bong Auva 1.307.6|1.205.6(1.075.4|1.074,5|1.057.4|1.026,211.009.5|1.005.2 | 1.043.7/ 1.046 4
Lién Xo ci

Trung Déong 237.3| 261,3] 289.5] 310.1| 328,6{ 351.0| 378.6| 402.2| 4253| 4484
Chau Phi 2509] 265.6| 274.7| 283.6| 2030 3079| 311.0| 3170 333.7| 3414
Chau A va 1.870,6(1.956,1(2.156.012.275.0(2.405.2|2.550.6|2.597.5{2.777.0{2.949.2|3.096.0
Chau Ue

Téng 6 7.278.717.347.2|7.549.4|7.784.98.045.2|8.326.7|8.598 6 |8.866.8[9.318.4{9.508.1

Nguon: DOEIEIA
Ewetil: paticia smith@reia doe gov

[¥S]
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Bang PL-7. Sdn liwgng dién tie cde nha mdy dién trén thé gioi tie 1992 dén 2001(10° kWhindm)

Loai nha may Nhiét dign Thuy dién ng?)igg it Dliga?}llci}?:i;a Tﬁngj
Bac Mi 2.997.4 657.6 830.4 99,0 4.584.0
Trung va Nam Mi 204.1 5450 109 17.4 7717.4
Tay Au 1.365.4 557.5 849.4 74.8 2.847.1
Pong AuvalXci 1.043.7 253.5 265.7 39 1.566.9
Trung Bong 4253 13.8 0,0 0.0 439.1
Chau Phi 3337 69.8 13.0 0.4 4169
Chau A vi Chau Uc 29492 5287 464.7 43,1 3.983.7
Téng s6 toan the gidi 9.318.4 26258 2.434.2 2387 14.617.0

Nguén: DOEIEIA

Email: paticidsimith@eid doe goy

Bang PL-8. T'éng dién ndng tiéu thu trén toan thé gidi ti 1992 dén 2001(10° kW h/ndm)

Nam | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Bic Mi
Canada 1258 455.1] 458.1] a674] 4782 4824] 4794 4927 5099 5044
Mehico a1l 1021 1280] 1337 1437, 1560 1613 1708 1824 186.7
HouKy  |2.885.6| 2.989.0] 3.068.7] 3.157.3| 3.247.0] 3.294.0[ 3.425.1] 3.494,6[ 3.604.8| 3.602.1
Nudc khic o7l o7l o037l 07| 07| o7l o7 o8] o8 09
Tong 6 |3.446.2 3.564.0 3.656.4 3.759.1| 3.869.6] 3.933.2] 4.066.2] 4.158.9] 4.297.9] 4.294.0
Trung va Nam Mi
chentin 1 578 628] 570l 625] 654 e 741| 770] 815 921
Bolivia 22l 23l 26l 28] 29] 29 33] 33| 36 36
Braxil 2463 259.4] 2717 2882 3072] 3227 3343| 3440] 3587 3359
Chile 8ol 198 212 254 278, 300{ 318] 343 382 4o
Colombia | 308 351 382] 309] 408 419 46| 402 400| 398
ConaRica | 38l 41| a7l a3 as| sa| 48] 54 57 sl
Cuba o1 9ol 105l 109] 16| 124] 124l 127 132] 134
g‘;ﬁ‘fﬂl‘z‘; a7l 48l as| as| s8] 64| 68| 80| 84 85
Ecuado 65l 68| 75l 16l 85 94 ool 94 96| 100
Enxamada | 1ol 231 271 30| a1l 33 35| 37 42| 3%
Goarcala 27l s8] 30l 34| 33| 36 39| a4 47| 56
Hondura 22l 23] 200 21| 28] 30] 31| 30 36/ 38
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Bing PL-8 {tiép theo)

1995

Nam 1992 | 1993 | 1994 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Hamaica 3.5 3.3 4.2 5.1 5.3 5.5 5.7 3.8 5.8 3.8
Nicaragoa L4l 14l 15 16 170 19 1ol 20l 21| 24
Panama 28 30 31l 34l 39l 39| 42| 41| 44| 37
Peru el 13s| 135 162|157 163 169 173] 182 104
PuetoRico | 144| 150 1570 162 166] 174 179 137] 191 194
Suiname R R N T B T 18] 18
%gj;g va 35| 33{ 36| 38 40| 44| 45 46| 48] a9
Urugoay 4.8 3.1 5.4 5.8 6.0 6.4 7.1 6.9 0.5 6.2
VéndzuBla | 608 623 643 665 684] 709 734 733] 774| 815
quan dao
Vigin 09| 09 09 09l o9 09 o9 o9 10 1o
(USA)

Nude khic 63) 70 720 79| sol s8] 98] 102] 105 114
Téng 6 498.6| 5289| 546.4] 583.7| 6159| 6485 6736 691.4] 7228 7199
Tay Au
Ao 466 458] 464 475] 493] 405 s06] s18] 533 sas
Bi 630, 639 669 88| 03[ 719] 737 742] 77| 782
DanMach | 306 309) 303] 313 315] 3150 317 3197 324] 324
Phén Lan 598/ 618 647 637 e6sa| 682 716 7270 740| 762
Phdp 3533| 3545| 3575 3648 382.0] 376.3| 3922] 3984] 4059 4153
Puc 463.4| 460.1] 4635 4729 4787 4792| 4847 a%a3| 5017 5068
Hy Lap 332] 343 358 37| 386 403 422 436 469 488
Bang Ddo 42| 43| 44] 46| 47| sa| s8] 66| 700 74|
AiLen 138 142 148 154]  164] 172] 184 193] 208] 210
ltalia 232.8| 233.5] 239.7| 246.8| 2487 256.3] 2644| 270.8| 2825 2891
It:::chxam- 45 46 50 54 5.3 5.5 53 5.9! 6.1 6.1
Nethelands | 763  77.7] 03] 823] 850 835 910l o943 974 994
Nauy 99.1| 102.4] 103.1] 1057 105.0] 1058] 1105 1107] 1120 1153
B6 DaoNha| 27.5| 2770 288 303 319 334] 349 370] 94| 415
11\”‘15; Ban 1390 138.8| 1443 1509| 155.1| 1646 1747 18770 2000| 2104
Thuy Dién | 1295 1304| 1285 131.8] 1313] (320 1319 1293 1361] 1340
Thuy S§ 479| 415 476 490} 4903 488 498 s510| s512| 534
Thé NhiKi | 600 657 694 764 847 o944l 1020 19551 1140 1126

h
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Bang PL-8 (ticp theo)

Nam 1 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

g‘;z‘:;‘v‘l’n“ 60 36 a1l 42| 6o 81| 89 97| 86| 81
Croaschia o] 1070 11| 15| 21| 127 138 1270 144] 143
Maxedoan sol 32| 53l sa4l s8] 59| 62| 60| el 61
Slavenia g9l 88 95| 94| 95 98 104] 103] 107 138
Nam Tu 336 207] 307 330| 337] 358 336 316 324 324
Nude khic 16l sl 1ol 17 13wl 1Al 200 19 19
Tong s6 122443 2.253.0] 2.290.5] 2.352.2| 2.421,6] 2.460.0] 2.540.9] 2.583.0] 2.673.5 2.7268

Pong Au va Lién Xo (cit)

Anbani 26| 34l 36l a1 55| sal  sa]  sa]  s4] 59
Bungari 339 330 335 36,7 na 338 331 31.8 31.7 32,5
TiepKhic | 9091 0ol 00| 00| 09 00] 00 00 00] 00
gg’;‘g hoa 0ol 496 12| saol sea| 558 548 s37| 546 556
Slovackia o0l 239| 243 248 265 260 257] 2406| 219 244
Hungari 312] 314l 315 323] 330 332] 33s| 338 345 351
Ba Lan 1230 115.1] 1162] 1193] 1226] (234 1202] 1180 t104] 1188
Rumani 5211 510 496 s29] 548 510] 480 444) 4550 46.l
Acménia 23| 57 51| 47| 54| 53] 54l 56 53] ss
Agiccbaidan | 167] 169 157] 154] 152] 158] 164] 167} 170] 166
Belaus 303  352] 314] 204, 289 306 281 303] 302] 267
Extoni 71 6ol 69| 68| 71| 71| 711} 66| 66| 62
Geogia 113 9.9 7.1 7.0 6.7 6.7 7.3 7.4 7.0 1.6
Kazacsian | 86.2] 83.4| 649 643 5720 495 472] 448 485 484
Kygyzstan 8.8 93 94 12.6 10.6 9.9 10.0 10.0 10,9 10,5
Latvia 75| 61l 59| 59| 60 59 s8] 55 56 60
Lituania 12l 103] 98 10.4f 8s 91l 96| 93] 93] 87
Mondova o8| 69 78] 72| 69 66 62} s3] 49 32
Nga 8315 8322| 7329| 7405 7305] 7206] 7146] 7308| 7628 7730
Tadikisan | 1631 15.1] 148| 143 141l 139] 139] 142] 145 145
I}‘:f‘f;“é g6l 79| 66| 65 60 66| 521 63 76 85
Ucraine 21671 2006] 178.1] 1688] 1595 1567 1512 1472] 145.1] 1524
Uzbekisan | 442|  404| 4371 405 440 415] 4a1s] 419) 430] 474
Tong s |1.6764] 1.594.1] 1.4500] 1.457.9] 1.442.8] 1.414.3] 1.389,8] 1.394.0| 1.431.4] 14537

23 QHPTTIID
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Bang PL-8 (tiép theo)

Nam | 1992 [ 1993 | 1994 | (995 | 1996 | 1997 | 1998 T 1999 | 2000 | 2001
Trung Pong
Baren 34| 37 40 40| 44|  44] 50 5.2 5.5 5.8
Sip 2.1 23 23 2.2 23 2.4 26| 27 2.9 32
Iran 604 669 720 746 798| 858! 908 987 1063] 1159].
Irac 22.1] 230 245| 254} 255 259| 266] 260 295 335
Ixraen 21.2|  224] 244 257| 274 296| 321 330 3611 378
Gioocdani 40/ 43| 46| 55 56/ 59 63 6.8 6.5 6,9
Ko-oet 147) 176 199 2070 223 234 262 276] 284] 293
Libing 3.3 42 47 5.1 6.8 8.1 8.0 8.4 8.1 7.4
Oman 4.5 5.1 5.4 56 59 6.4 7.2 7.4 8.0 8.6
Cata 4.5 4.8 5.0 52 5.7 6.0 7.1 7.8 8.2 8.6
Arap Xéut 688 764 846 91.0] 940! 1000 1066] 1107] 1122] 1138
Xiri 1h4)  114) 1370 137] 15| 160 174 182 202 216
;‘i‘;‘;g 153] 154 165] 218 232 249) 292 325 338 11
Yémen 1.7 1.8 19] 2.1 200 22{ 22 2.4 2.6 2.8
Téng s6 2375 259.5] 2837 3027| 3202| 3410 3672| 3875 408.4| 4303
Chau Phi

Angiéri 151 158] 163 165 176 184, 199 213] 28] 220
Angola 1,2 1.2 1.2 1.3 1.3 1.2 1.4 1.3 1.3 1.3
Camorun 2.5 2.5 25 2.6 2.7 2.9 2,9 32 3.3 3.4
Cong go 54 4.1 4.1 49 5.2 52| 47 49 3,1 3.8
Cotdivoa L5 200 20 27 29/ 31 3.0 3.1 2.7 30
Ai Cap 405  444| 466 484] 48.1| 516 556| 6061 666 700
Gana 54| 54 53 53 5,7 60| 47 5.4 6.8 8.8
Keénia 3.1 3.4 35 3.8 39 4, 42 4.0 3,7 4.0
Libi 148] 149 156 157] 160! 166 170] 175 18.1] 188
Maréc 95 100] 108 1.5 117] 124{ 132] 132] 143] 146
Nigiéria 131 128/ 137 128] 134| 1370 135 135 140| 146
Nam Phi 14461 1494 156.2| 1609 1683 1756/ 1758 178,1] 183.8] 1812
Tuynigi 54/ 55 59/ 6.5 7.1 76| 79 8.7 9.2 9.7
Dambia 5.7 57 57 58 53 60| 59 5.3 5.0 5.5
Dimbabue 8,6 8.8 76| 79 8.8 99 74| 106l 104] o8

354




Bang PL-8 (uép theo)

Nam 1 1995 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 [ 1999 | 2000 | 2001
Téng s6 2044l 3052] 316.6] 32701 3399] 3568 3592| 3735 387.8] 396.0
Chau A va Ue
Apganisan | 08| 07] o8] o07] o6 o6l os| os 04 05
Xamoa 0.1 0.1 0.1 0.1 0.1 0.1 0.} 0.1 0.1 0.1
Oxirélia 1405| 1442] 147.5| 152.6| 1565 1614 1727] 179.2| 186,3] 1844
Bangladet g4l 871 93| 97| 10| 104 13l o127) 140] 143
Butan o1l 01| oa| oa| o3 o4 o2 04 03] o4
Brunai 1.2 1.4 1.5 1.7 1.9 2.1 2.2 2.1 2.2 2.3
Micn Dien 271 30| 32| 36| 35 40| 32| 44| 46 57
Campuchia 0,2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Trung Quoc| 670.6| 744.1] 8165 8834] 9272 987.5[ 1.019.5] 1.083.7) L188.8] 1.3122
Phigi 04l o4 05| o0s| o0s| o3 05 05 05 05
fggg‘;‘“‘“ 03| 03] 03 03] 03] 04 04 04 04 04
Guam o7l o4l o7 o7l o1 o7 070 08 08 08
Hong Kong | 25.6] 273 254 288] 319 326/ 339 34| 364 371
AnDo 20511 3169 341.0| 369.7| 385.4 4117 4391 469.4| 477.5] 4972
ndonexia | 460|  at2|  459] s22| 587 672] 686] 741| 814] 894
NhatBan | 7979| 806.4| 8579 s8si4| 899.0] 9273 9267] 9453] 9439 9642
??;T“é“ 33| 343 334 32| 316 307 202 205 286 279
Hun Quoc | 1136| 1254 150.4] 1766 196.6] 2145 2102| 233.1] 2544) 2703
Lo 02l 03]  o02] 03] o2 o2 03] os] os| 08
Malaysia 253l 306| 345 401| 45.1| s08] s32| s57.3] 608 635
Macao 1.0 i1 1.2 1.5 1.4 1,4 1.4 1.4 1.4 1.4
Mong C3 271 23] 25l 2371 27 270 26| 26| 27| 22
Nepan 0o ool 1o 12f 12l ] 3] s 7). 18
?;‘l‘e tonia ol 1ol w1l 15| 14l LS| 15 t4) 15 1S
Niu Dilan S04l 312|325 328, 34| 342 3s1) 358 3517 349
Pakistan 207 435 453 479 s08| s527] ss4] ssi|  590] 623
Papua 1.6 16 1.6 1.0 1.6 1,6 1,7 1,7 1.5 1.4
Phitippin 212l 210] 2701 296, 3250 352 367 366| 401 420
Samoa o1l o1l oal oa| o1l o1l o1l oal o4} o
Xingapo | 155] 165] 81| 194] 205] 220] 242[ 251 267] 283
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Bang PL-8 (tiép theo)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Pai Loan 90.2| 983 1062 1053| (116 1180] 127.4] 1299] 1393] 140.5
Thai Lan 5071 5610|6300 709 774 815 776 809 8521 909
Céc dao o i

)
TBD 0.2 0.2 0.2 0.2 | 0.2 0.2 02 0.2 0.2 0.2
Viet Nam 2.8 970 112|133 1s4| 17.3] 195 212 239] 277
Nuse khac 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3
Tongs6 124314 2.574.4] 2.794.31 2.967.8{ 3.105.5| 3.278.3| 3.363.1| 3.527.5] 3.706.9] 3.913.2
gg’gié?““ 10.828.8| 11.079.0] 11.338.0( 11.750,5| 12.115.5] 12.432.0] 12.760.0| 13.115.8| 13.628.6| 13.934.|

Nouon: DOEIETA
Email: paticia snith@eiadoe pov

BangPL-9. Phdn b dién hat nhan trén todn thé gici dén 2002

S¢ 1o dang hoat dong S6 16 dang xay dung San lugng nam 2002
T o | T [ s | T | e T
(L) (2) (3} (4} (5) (0) (7)

Mi 104 98230 780,10 20,34
Phip 59 63073 415.50 77,97
Nhat bin 54 44287 3 3696 313.81 34.47
Anh 3l 12252 81.08 22,43
Nga 30 20793 3 2825 129,98 -15.9§
Puc 19 21283 162,25 29.85
Han Quéc 18 14890 2 1920 113.07 38.62
Canada 14 10018 70.96 12.32
Anbo 14 2503 3420 17.76|  3.68
Ucraine 13 11207 4 3800 73.38 45,66
Thuy Dién 11 9432 65.57 45.75
Tay Ban Nha G 7574 60,28 25,76
Bi 7 5760 4474 57.32
Trung Quée 7 3318 4 327s 23,45 1.43
Sée 6 3408 18,74 24,54
Slovak 6 2408 2 776 17.95 05.41




Bing PL-9 (uép theo)

(n (2) (3} {4) (5) (0) (7)

Pai Loan 6 4384 2 2700 3394 2053
Thuy 57 5 3200 235,69 39.52
Bungaria 4 2722 2022 47.30
Phan Lan 4 26356 21.44 29,81
Hungari 4 (755 12.79]  36.14
Lituamia 2 2370 12.9 80.12
Braxii 2 1901 13.84 3.99
| Nam Phi 2 1800 1199 587
Mchico 2 1360 935] 407
Achentina 2 935 1 692 5.39 7.23
Pakistan 2 425 1,80 2.54
Slovenia | 676 531 4074
Rumani 1 4655 I 635 sl 10,33
[ta Lan l 450 3.69 4,00
Armenia ] 376 2.09 40.54
Iran 2 2111

CHDCND Tricu Tién [ 1040

Tong cong 447 3586611 32 26910 257477

Ngudin: Co quan Nang hiong nguyén ni guoe 16 (IAEA)
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Phu luc 10. Tiém ning thuy nang trén thé gici

[ RET Sy 5 A
?ﬁé..?% SadyrdlaN };,:— i

- D 7, 23:,/ i _ﬁfh .

Tiem nang

Khai thac
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