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LOI NOI PAU

Ndng hiong la mot van dé thy hir s quan tam cia moi quéc gia trong moi thoi dai.
Khong the hinh dimg dige sy thiéu vdng ciia ndng hiong trong moi hoat déng ciia con nguoi,
nhdt la trong thoi dat ngay nay, khi ma khoa hoc ki thudt dd dat duoce trinh dé rdt cao dé con

ngudi ¢6 thé ting buse chinh phuc digoe thién nhién va lam clui ditoe cude séng cria mink.

Vige sdan audt va tiéu diang ndng litong ngay mot phdt trién, né cé rdc déng quu lai 16
nhiéu van dé lon cia xa héi nh phdr trién kinh 18, ddn s6 va chdt hiong cudc song, trinh do
cong nghé va nuic dé cong nghiép hod, maoi truong sinh thdi, cdc ché'dé va chinh sdch ciia Nha
micic doi voi van dé ndang hwong v.v... Hé thong nang hiong ngay mo plhiic tap cd vé qui mé va
trinh d, do dé viéc qui hoach phat trién mét cacl diing hiiong hé thong ndng hiong néi chung
va hé thong dién noi riéng luon luén la van dé thoi su, 1a moi quan tam hang dau cua moi quoc
giu.

O nitée ta, tiv nhimyg ndm 60 dén nay, Nha muc théng qua cdc Bo, cdc Vién nghién ciu,
cdc chuong trinh tién bo khoa hoc ki thudt trong tam ciia Nha miede da lién tuc dé cgp, xem xét,
16 cluic nghién crou vé van dé nay. Tuy nhién, cho dén thoi diém hién nay van c6 nhiéu van dé
con cdn phdi nghién citu tiép, hé théng dién cia chiing ta con can phdi ma réng va phdt trién dé
ddp ring nhu cau ngay mét cao cud san xuat va tiéu ding. Hon nita, trong diéu kién ciia cuge
cdch mung khou hoc ki thudat ngay nay viée dp ding cdc phiong phdp rodn hoe hién dat va may
tinh dién vt I mot nhu cdu hét siic can thiét trong van hanh ciing nhue phd trién 61 wu hé thong

dién.

Viée qui hoach phat tién hé thong ndng heong néi chung va qui hoach phdat trién hé
thong dién néi riéng bao gém nhidu lfinh vie rat réng lon: ux chinh sdach nang luong quoc gia
dén két qua ciia qui hoach phat trién kinh 6 ciia Nha mitédce, tix dir bao nhit cau va khd nang ddp
ting cac nhu cdu ndang lheong dita vao tiém nang ndng lugng cua dat niée dén viée vach ra cde
chién litac pht trién 161 wn cac hé théng, tie viée qui hoach phdt mién nguén dién dén viéc phdt
trién Wi dién truyén tai va phdn phéi dién ndng, e viéc st dung hop Ii va tiér kiém nang lwong

dén viéc han ché’ dén nure t6f da tic dong ciia viée xday dung va van h'mh hé thong lén moi



tricong v.v.. Trong viéc qui hoach phdt trién hé théng ndng heong thi viée qui hoach phdt trién hé

thong dién la quan trong nhat.

Né6i chung noi dung ciia viéc qui hoach phdt trién hé thong la gidi bai todn 161 wu trong

serrang buéce theo ba buoe nhet sun:

Budc t: Litw chon muc tiéu, cdc chi tiéu phdt trién va cdc han ché ciia hé théng.
Budc 2: Xay ding mé hink rodn hoc cia hé thong cdn nghién ciiy.

Budce 3: Chon plurong phap todn hoc thich hop va tim 101 gidi.

Nhitng bai todsn pldt trién 167 it hé théng dién 6 thé chia thanh har nhém.

Nhém 1 Cho triée von ddu e va ede nguon lite, cdn khai thae sie dung 161 wn dé dat két

quea 16t nhdt (vi du dat sdn hiong cao nhat ).

Nhém 2: Cho yéu cdu cia san xudt (vi du cho san hiong cdn ¢é ), can lam cach nao dé

dat diigc yéu cdu dé vor chi phi nho nhdt.

Plutong phap tiép can hé thong va phuong phdp phdan tich hé thong la nén rang li thuyét

cho viée gidi cdac bai 10dn 167 1t kinh 16-kT thudt phdt rién cdc hé thong sdn xudt.

Gido trinh nay dua trén co s cde bai giang ciia tde gid cho sinlt vién nganh Hé thong
dién ciia Truong Dai hoc Bach khoa Ha Not trong nhiéu ndm qua. Gido trinh dé cap dén nhimng
Ii tudgn va phitong phdp ludn co bdn vé 161w hod sie phit trién va diéu khién cde hé thong néng
luong. Cu thé' o nhimg khdi niém, nguyén tdc va plwong phdp tiép can hé théng trong nganh
nang liwong, nhiing kién tlhiic chung nhdt vé ndng liewng va nhitng phitong phdp hién dai vé tinh
1odn 161 uit trong viée qui hoach phdt trién hé thong dién. Cuén sdach sé rdt 6 ich cho sinlt vién
var kT sur nganh Hé thong dién. Gido trinh ciing 6 thé ding lam tai licu tham khdao cho cdn b
nghién ciiv va guan i thuée Tind viee qui hoach nang lugng va dién lic. Nhitng van dé ma cuon
sdch dé cap dén la rat rong va con phdi tiép e nghién cieu. Tuy nhién do wrinh do ¢6é han va 1ai
liéu tham khdo con han ché nén khong tranh khoi con nhiéu thiéu sot. Mong doc gid hiong thir

va gop v.

Cluing 16i xin chan thanh cam on cdc thay GSVS. Trdn Dinlt Long, GS.TS. La Van U,

PGS.TS. Tran Bach da doc bun thdo cuon sdach va gop nhiéu y kién qui bdu.
Chiing t6i hoan nghénl va cdm on nhitg nhdn xét va y kién déng gop cia doc gid.

Nhan xét va gop v xin lien hé theo dia cli: TS. Nguyén Lan Trang, Bé6 mon Hé thong
dién, Khoa Pién, Truong Bai hoc Bach khoa Ha Noi.

Tac gia



Chuong 1

SU PHAT TRIEN CUA CAC HE THONG NANG LUONG

§1.1. QUA TRINH PHAT TRIEN CUA CAC HE THONG NANG LUONG TREN
THE GIOI

1.1.1. Lich st phat trién cia viéc sw dung nang luong trén Trai Dat

Hon mot triéu nam (rudce, loai nguai da bict dung Ilra trong tu nhién( $ét, nii lira), nho
¢6 lta ho ¢6 thé chong lai gia rét. chong da thy an thit. Tir d6 con ngudi di dung cui dé dot sudi
va niu chin thic an, luyeén kim 1y dong thau va cdc kim loai khdc dé fam dung cu san xudt. Mot
budc nhay vot ti€p theo, con ngudi dung stc cla sic vat nhu trau, bd, ngya... lam stic kéo thay
cho ngudi dé canh tic. Pén thé ky thif nhat trudc Cong nguyén. ngudi ta biét dung svc nudce dé
thay thé sttc ngudi. Dén thé ky thir XI1 ngudi ta biét sir dung sitc gié dé lam quay c6i xay v bom
nuéce. Vao thé ky thir XVI cic gudng nudc da trd thinh nguén nang luong quan trong nhat déi
vGi con ngudi. N6 ciing 1a tién dé cho cong nghiép hod & Chau Au. Vao thé ky thit XIX mdy hoi
nudc bién nhiét nang thanh co ning 1am tang thém sifc manh cla con ngudi va nén san xuat
cong nghiép t ban chit nghia cing phat trién tr diy. Vo nhimg nim cudi cba thé ky XIX dong
co dot trong ra déi da dan thay theé may hoi nudc.

So véi cac dang nang lugng khic nhu co, nhiét, quang ... thi dién  nidng duge phit hién
cham hon. Nhung viéc khidm phd ra hién tugng dién tir da thic ddy manh mé cugc cach mang '
khoa hoc Kt thuat chuyén sang Iinh vuc dién khi hod, t¢ dong hod.

Céc hién tugng ¢ ngudn goc dién va tir duge biét dén tir thdi c6 dai. Tir thé ki thit VI
truéc Cong nguyén, T. D. MILET da quan sdt vd mo ta mét s6 hién twong nhiém dién va tir: cac
mau ho phich mau vang dugc co sat s& hiit cdc vat nhod nhe va dd nam cham ¢ thé hir cic mat
sat. Thuat ngir dién(electric) ¢ ngudn géc 1a tiy Hylap electron uic 12 hd phach. Tuy nhién, mai
cho dén th€ ki XVII cdc hién tuong dién mdi duge nghién ciu moét cdch khoa hoc. S. GRAY
(1666-1736) da phat hién ra tinh din di¢n. B. FRANKLIN(1706-1790) da dua ra li thuyét vé cic
tu dién va ché tao cac cot thu 16i. Nam 1800, A. VOLTA(1745-1827) da ché tao ra chiéc pin ddu



tien. A. AMPERE(!773-1836), M, FARADAY(1791-1862), G.S. OHM((1787-1854), G.R.
KIRCHHOFF (1824-1887), C. MAXWELL(183(-1879) la cdic nha bic hoc di ¢6 nhimg cong

trinh nghien cqu vé dong dién va mai quan hé gitta dién va tie. Nhimg phat minh ciia T. EDISON

(1847-1931) vé dién bdo, mdy hdt va vé dén dién da I nhitng déng gép to lén thic diy qud trinh

phdt trién cua nganh dién Iyc. Nam 1882 nha mdy di¢n diu tien trén thé gidi duge ra doi, va viec

tai dong dién xoay chiéu di xa lin déu tién duge thiyc hién & Phdp vio nam 1884. Tur day ning

luong dién di 1a dong lue thic day nén cong nghiép phit trién nhu vii bio vi gidp cho cic nganh

k1 thuat khic c6 nhimg  budc tén than ki. Nganh dién lyc da phat trién vi ¢ nhiéu doi mai

khong ngimg cho dén ngay nay. N6 dd urd thanh mot nganh khoa hoc ki thuat khong the thicu

trong nén kinh t& quéc dan. Do nhiéu tinh wu viét nén dién nang da 13 ning luong duge sir dung

rong rai nhat trong tat ca cdc linh vyc hoat dong kinh t& xa hoi va dai song cda con ngudi.
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Hinh 1.1. Lich su phdt trién cde nguon nang luong.

Quan hé giita cong suat don vi phdt (kW) vét  cdc cde loal nguon

>t

ning lugng

trong 300 nam qua dugc mo ta trén hinh 1.1, trong dé: 1. guéng nudce: 2. mdy hoi nudce; 3. tabin

nudce; 4. tabin hoi nudc; 5. tuabin khi; 6. dong co dot trong; 7. dong co gid; 8. siic nguot; 9. sic

sdc vat.
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1.1.2. Dac diém cua cugce cach mang KHKT o nira cuéi the ki 20 vé mat nang lugng

1 Su tang vor nlue can cde dang nang liong khac nhau va déic biée la sie xam nhap rong rai cuia

dién ndang vao mol linh vue hoat doug cia con nguor

Qua nghién ciu va théng ké cho thiy rang nhu cdu ning lugng cla con ngudi ting theo
do 1ang dan sa. Xét trong vong 120 nam, tir nim 1860 — 1980, n&u 14y don vi 10" BTU/ngudi thi
nam 1860 Ia 1:1; nam 1920 14 2:1; nam 1970 1a 3:1 va nam 1980 1a 4:1 nghia la sau 120 nam thi
nhu cau nang lugng cua con ngudi ting gap bon lan. DG chinh 12 nguyén nhian co ban dan dén
khung hoang nang Iuong cta thoi dai ngay nay va trong tuong Ty, Vi vay viéc nghién cu va tim
ra mot dang nang htong mai dé thay thé cic loal nhién liéu hod thach ( than dd, dau mo, khi

thién nhién) dén mdt ngay nao dé s& can Kiet fa rat cin thiét.
2. 8ue phat trién manh mé cdc phuong tién van tdi va thong tin

Do nhu ciu grao lut hang hod va nhu cdu di lai cua con ngudi ting vot nén cudi thé ki
20 cic phuong tién van tai dia duge hoan thién vé kich ¢, vé (6¢c do vh kha ning dich vu cao dip
tng nhu cdu ngay cang cao vé van tai. Tau hoa siéu tdc, miy bay siéu ¢3, tau thuy siéu cao
(6c¢...dang r6 thanh nhitng dot bién trong giao thong van tai. Tt nhimg nam 50 cia thé ki 20, vai
su hoan thién cua ki thudt bin din va vi dién ( nganh ki thuat thong tin va tin hoc ¢6 bude phat
trién nhiy vot, nhat {a khi he théng internct ra ddi da lam bing no cai goi la cong nghé thong

tin. Ngay nay con nguoi trén khap hinh tinh ¢6 thé gan lai nhau hon.

38w klicon phat ra cdae mo dau khi mai do viée dp dung cdc phiong phap tham do hicn dai da

bace bo quan diém cii vé nhimng khd néng rdar han ché ciia cde mo dat

Ngudn ta da dp dung cic phuong phdp dia vac Ii hién dat, st dung ca nhimg tu liéu truyén
tir vé tinb vé dé gép phin phdt hién cic mo dau khi méi. V6i (ong it lugng da tham do 1a 3
GTOE(Giga 'T'on Oil Equivalence), ddu mo dige x€p hang dau wong cic loai nhién héu da duge

st dung én Trin Dat.

4 Sue phar trien mande mé cida nganh ndang luong nguyén ni do nhitg thanh wi 1o lon cua var i

hoc va cia cde nganl Kt thudt o6 Hén guan

Tir nam 1895 sau phdt minh ra a X cva Roentgen nganh vat Ii nguyén tir da duge hinh
thanh va phét trién. Nhimg phiat minh lién tiép cva Becquerel, Thompson, Mary Curie, Einstein,
Niels Bohr, Rutherford, Walter Bothe, 11. Becker, Frederic, Jolid Curie, Enrico Fermi v.v... da
dat nén méng cho nganh cong nghiép nang lugng nguyén tr sav nay. Nhuog chi sau ngay 27-6-

1954, khi da khdnh thinh nha mdy dién nguyén tr dau tién wen thé gidi, cong suat SMW o



Obuninck (Lién X6 cii) thi mdi thuc sy mo dau thoi ki s dung nang lugng hat nhan cho muc dich
hoa binh.

1.1.3. Nhimg dac di¢m dac trumg ctia hé thong nang luong

a. Tinh lién tuc vé thai gian cha cic qud trinh chi yéu cita san xuat va tiéu thu nang
lugng. Cu thé nhu dién nang khi di dugc san xuat ra déu phai tieu thy et ( chi i mor luong
khong 16n duge tich (rit trong cic acqui). D6 ta mot dac diém riéng biét clia dién ning so véi cic
hang hod khdc. Chinh vi vay cdc qua trinh san xuit va tiéu thu dién nang déu ¢d tinh lien tuc vé
théi gian. Néu su can bing gilfa sian xudt va ticu thu dién nang bi phi v3 thi s& din 61 sy suy
giam vé chat luong dién ning. Vi du su thay doi can bang cong suat tic dung s& din 16i su thay
doi tan s6 trong hé thdng con sy thay doi can bang cong suit phan khang sé din t6i su thay doi

dién ap trong mang dién.

b. Tinh c6 thé thay thé 1in nhau cla cac san pham va san pham cia mot he théng nay I
diu vio ctiia mot hé thong khic: vi du than, ddu, khi thién nhién dung lam nhién fiéu cho nhi

mdy nhiét dién va giita chdng trong mot 6 truding hop cé thé thay the cho nhau.

¢. Su tap trung ngay cang cao trong san xudt va phan phoi cic nguon nang luong va dién
nang. Nhu cau nang luong cla con ngudi ngay mot ting nén dé dam bao tinh Kinh & va dé tin
cdy cdc nguon nang lugng can phai duge san xuat vi phan pho ngiay mot tap trung hon. Vi du
nhu cdc hé thong dién ngiy cang ma rong vé qui mo san xudt va phin phsi, cong svit toan he
théng vi cong sudt don vi cla cdc 16 mdy phdt ngay cang lan.

d. Ning lugng chi€m mot ti 1¢ quan trong trong nén kinh t&€ quéc dan:

- Nang lugng thuong chiém 1/3 ngan sdch dau tu cda Nha nudc.

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

Khoing 70% t0ng san lugng dién duoc sir dung trong cdc xi nghiép cong nghiép. Tuy
rang noi chung, gia thanh dién chiém mot ti I¢ nho trong gid thanh san pham(vi du 2-3% doi véi
san pham co khi) va ddu tw he thong cung cip dién cho cdc xi nghi¢p ciing chi chiém mot phin
rit nho(khoang 4-6% 10ng dau tu ciia xi nghiép) nhung ¥ nghia quan trong cta cung cip dién la
néu mat dién sé& gay thiét hai Ién cho xi nghiép ndi riéng va cho toan bo nén kinh t& quoc dan
ndi chung.

e. Nang luong tham gia vao hau hét cdc qud trinh cong nghé.

Vi du & Lién X6 ci trong nganh duong sat nam 1970 ¢6 22% dung dign ;

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



§1.2. TINH HINH NANG LUONG TREN THE G101
1.2.1. Tinh hinh ciac nguén nang lwong khong tii tao duoc trén thé gici
1.2.1.1. Ddu va cdc sdn pham ddu mo

Diau mo khong phai mdi phat hien vao thé ky thit XiX, ma nguoi dan 9 viung Xume,
Axiri va Babilon da biét sir dung ri dau Lir 3000 nam trude Cong nguyén. Pem tron véi cdt, nd
dung dé trit kin cdc k& ha (trong nhd va & trén cdc thu thuyén). Tron véi luu huynh dimg dé lam
thude. Sau dé nhiing ngudi Arap ti€p tuc su dung ching, dac biet 1a cho cdc muc dich quan su.
Trong khi dé, co 1& do khong ¢6 cic mo dé khai thic ma ving Tay Au khong quan tam dén diu
mo. Nh& phdt hién ra Chan Mi ma Tay Ban Nha, sau d6 1a Anh, Phip da hoc dugce tir nguai da
do cdc phuong phip str dung diu mo, trong do cé viéc chiéu sding. Su khong thich nghi cia khi
than, viéc 16n (ai cta nhiéu md hydrocacbon dd giai thich mot phan ngudon géc nganh cong
nghi¢p dau mo Bic M.

Bang 1.1. Sdn luvng ddu mo 1rén thé gioi tie 1992 dén 2001(10'°Btu)

Nam 1992 1993 1994 1998 1996 1997 1998 1999 2000 2001
Toan the giGi 136,50 | 136,53 138,31 | 144,48 | 14495 | 149,02 | 151,90 | 149,68 | 155.86 | 155,34
Cic nude QOECD 39701 3957 | 4094 H1.66| 4304 43,60 4322 4212 4266 4284
Khong phii OECD 96.80 | 9696 | 9737 9982 (01RO | 10543 | 108.68 | 107.56 | 113.21 | 112,50

(OECD - Organisation for Economic Co-operation and Development-Té chic Hop tdc va Phat 1rién kinh
1€)

Diu ¢6 vu diém nhiét luong cao, dé chuyén chd, ¢6 uir lugng khid duge xem la ngudn
nang luong s6 mot cGa thé gidi véi 3 GTOE uir luong( 30% tiéu thu & dang so cip). Dau duge
khai thic chu yéu dudi long dat. Trir lugng dau phan bo nhu sau:1- Trung Cin Pong 65,2%, 2-
Trung va Nam Mi 11,6%, 3- Bac Mi 8,3%., 4 - Lién X6 ci 6,4%, S — Chau Phi 6,4%, 6 — Chau A
- 'Thdi Binh Duong 4,1%, 7 — Chau Au(Trir Lién Xo cii) 2,0%. Dau duoce khai thic chi y&u dusi
long dat. Ngudi ta cho rang ¢6 thé khai thac dau trong 40 nam nia. Tuy nhién, san lugng dau
chat lugng 16t trén toan thé giGi s¢ chuyén sang khuynh hudng giam trong mot thoi ki sém hon
50 V&i 6 nam ¢6 thé khai thdc, lAm giam kha nang duy tri sin luong theo nhu cau. Hai phin ba
tai nguyén dau lai tp trung chi yéu & ving Trung Dong. Nén kinh té cta cdc nude Trung Dong
chu yéu dua vio khai thdc va ban dau ma. Vi tri trung tim cla diu mo trong bing cédn bing
nang luong trén thé gidi khong chi Ja khéi lugng cva né ma do cdc dic tinh khic biét cia ngudn

nang luong nay. Cong nghé khai thic diu mo duoc hinh thinh va phat trién nhanh chéng dé dap



tng nhu cdu sir dung nang lugng diu md (bang 1.1). Cong nghé khai thic ddu md dugce hinh
thanh va phét trién nhanh chéng dé dép ting nhu céu sit dyung nang lugng dau mo.

Dé c6 duoc cic san pham clia diu mé ngudi ta phai loc dau tho. Chi phi loc ddu chiém
20% tong chi phi tinh dén ho tiéu thu cubi cung( chura ké thué). Cic nude phiat trién (Mt, Nhat
Ban, EU) nhap khau diu thé sau dé mdi loc. Cic sin pham qua loc ding cho nhiéu muc dich
khdc nhau, tUr cic diau nhe nhat (butal, propal, xang, nhién licu cho dong co phan lye, dav
diézen) dén cic dau nang nhit (cac dduw madit, bitum). Viéc phit trién loc ddu dugc digu khién
bdi thi trudng cic san phim diu, nhu cau ddu nhe (nhién li¢u ding cho giao thong dudng bo)
nhiéu hon nhu ciu dau nang (cho nhimg né1 hoi ¢d 16n), cong nghiép dav cang bi kich thich dé
bién doi cic san phim diu nang.
1.2.1.2. Thun da

Than la nguén nang lugng ré nhat trong cdc dang nang luong hod thach nén van con
dugc str dung nhiéu trong tuong lai. Trir luong than trén thé gidi khoang trén mot ngan ti tan tap
trung & mot 8 nuGe nha Mi (276.656 triéu tan), Nga(173.074 triéu tan), Trung Quoc(126.215
triéu tan). (Xem bang 1.2).

Bing L.2. Triz liong than trén thé gioi tinh dén nam 2003(triéu tan)

o wAe Trung va ae 2 Dong Au Trung ) .| Chau A va o .
Bac Mi Nan Mi Tay Au Vi LX cii Pong Chau Phi Chau Uc Tong cong
282.444 23.977 101.343 | 290.183 1.885 61.032 322.394 1.083.259

Ddu nhimg nam 1990, khoang S ti tin than dugc khai thdc trén toan thé gidi, mor khai
lugng 16n hon rat nhiéu so véi ddu mo nhung nhiét tri clia than thap hon 1,5 — 3 lan so véi dau
mo. Viéc khai thdc than tap trung & mor s6 mudce 16n Biac Bian Ciu. Nhitng nudc nay ciing la
nhimg nudce tiéu thu nhiéu than. Ngudi ta cho rang s6 nim nhan loai cdn ¢6 thé khai thic than la

khoang 230 nam.

Cong nghiép khai thic than ¢6 nhiéu bat 1o, (rude hét 1a tinh 1 cba nd, cho du co gidi
hod rit nhiéu nhung van phai sir dung nhiéu lao dong. Mit khéc thi€u tinh da dang trong su
dung. Nhuge diém diang luu y nhat 1a su nguy hai cla viéc dot chdy than gay ra. Nhimg tién bo
k¥ thuat cho da phép giam ding ké tdn xa cia bui, NO, va SO, lién quan dén dét nhién liéu.



Nguoc lai hiém hoa gay ra do CO, ma qud trinh dét chdy than da thai ra v8i mot s6 lugng 16n sé

han ché sur phat trién cia ngnh than trong wong lai.
1.2.1.3. Khi thién nhién

Khi thién nhién chiém vi tri thit ba trong bing can bing ning luong thé gidi véi mot san
luong thuong mai khoang 2 Tm'(2.10'?m") chi€m 20% tiéu thu nang luong so cap (2Tm' khi 1dn
trong dau thé hodc quay trd lai via dau hoiac béc chay). Trir luong cda khi thién nhién trén toin
th€ giéi 12 khodng 144 Tm'. S6 ndm c6 thé khai thic clia khi thién nhién du dodn 1a khoang 60
nam. Khi thién nhién cé tinh thuan khiét cho phép d6t chiy hoan todn nén né la loal nhién ligu
hoa thach "sach” nhat, cé tinh linh hoat trong sir dung, khdng ché dé dang vé ¢ do va dp suit
do nd & trang thai khi. Ngoai ra nd 1a nguén tai nguyén phong phi trén thé gidi va phan bs déu
hon so vdi diu mo. Trén thé gidi trit luong khi tap trung & moét s6 ving: Lién X6 ca 40,4%,
Trung Can Dong 32,5%, Chau Phi 6,5%, Chau A - Th4i Binh Duong 6,4%, Bic Mi 6,1%, Trung
va Nam Mi 4,2%, Chau Au(irir Lién X6 cii) 3.9%. Tinh trung binh chi phi sin xuat khong qua
cao, n6 ¢6 thé dat 48USD/TOE déi véi khi duge khai thic & bd bién: thudng & mo khi kho Idn
(Groninger & Ha Lan hoac Hassi R’Mel & Angiéri) hodc khi k&t hop vdi ddu, 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 duoc xem 1a nang lugng so cdp néu san xuat «r thuy
nang, nguyén tir, dia nhiét, quang dién, gié, thuy tricu. Nhung né ciing la ning luong tha cap

néu san xuat ¢ cdc nha mdy nhiét dign dung than, diu hoac khi thién nhién.

Pac tinh dac biét cta dién, 1a moét dang nang lugng khong du trit duge nén bit budc phai

c6 su thich dng tic thai gita ngudn san xuat vdi mot nhu ciu luon thay doi.

Nam 2001 toan th& gidi da san xuat mét lugng dién nang la 14.851 TWh (trong do cic
nha mdy nhiét dién chiém 64%, nha mdy thuy dién (17,3%). nha mdy dién nguyén tir (17%). va
con lai tir dia nhiét, dién Mart Troi, phong dién va rdc rudi). Trén bang 1.3 14 sidn luogng dién thé
gioi trnam 1992 dén nam 2001.

Nha mdy nhiét dién dung nhién liéu cé dién chiém vi tri quan trong trong san xuat dién
& nhiéu nude (nhat 13 Mi). N6 ¢6 vi tri théng linh rong cic khu vie nhu Pong Nam A, Chau
Phi, Trung Dong va Nam A (.&n Do, Bangladét, Népan, Pakistan, Xrilanca), ma a dé cung cap
161 70% t6ng lugng dién nang sdn xudt. Diéu d6 cé lién quan dén viéc thi€u hoac chat lugng
khong ddm bdo cla cic noi ¢6 thé phat trién nha may thuy dién, nhung duoe b dip bdi nguon

nhién liéu san ¢ va ré tién nhu: khi thién nhién, than khai thic 16 thién hoac diu mo.
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Bang 1.3. Sdn xudt dién nang trén thé gici (10° kWh)

Nam A f_\;’_lli¢l dicn Thuy di¢n Diin NT NL méi Tong
1992 7.278.70 2.204.70 2.011.50 156.3 11.651,5
1993 7.347.20 2.337.40 2.077.50 163.7 11.926,0
1954 7.549.40 2.347.30 2.121,30 171.2 12.189,2
1995 7.784.90 2.465.30 2.206.00 179.3 12.635,5
1996 8.045.20 2.509,10 2.286.50 182.8 13.023,6
1997 8.326.70 2.563.10 2.266.10 199.1 13.355,0
1998 8.598.60 2.566.30 231690 2041 13.686.,1
1999 - g;l_()é.ﬁ()___._ 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.t0 2.520.70 2511 14.851.0

Nang lugng thuy luc trén Trdi Dat 1a 2,26 10*° MW, tuong duong véi 540 triéu tan than.
Céc nha mdy thuy dién (ho chita dap dang nude hoac dudng didn) sin xuat 54% dién so cap. Su
phat trién thuy nang thay doi ting khu vuc trén the giéi. Ty 1é sdn xudt dién ning tir thuy dién
cta chiau Mi La tinh vugt trude rat xa so vdi cic nude khic trén thé gidi (chi€ém 58,5%). Vé sin
luong hang nam Bic Mi ding diu (565TWh) trudce ca Tay Au (554TWh). Khong mot qui hoach
thuy dién nao ¢ thé so sanh vdi nhau duge vi mdi nha mdy ¢6 mot dic diém riéng cva no.
Ngoai lgi ich vé sin xuat dién nang ra thuy dién con c¢6 nhiéu 1oi ich kinh ¢ téng hop khdc,
chang han nhu giao thong dudng thuy, di¢u tiét thuy lgi, chéng 1h, nuoi trdng thuy san...Nhung
chi phi xay dung nha mady thuy dién rat diyvi phai xay dap), con chi phi van hanh thi ré (do
Khong phii chi phi nhién liéu).

Tuy nhién dac trung trén biéu hién khong hoan toan gidng nhau déi véi moi qudc gia.
Nhimg nudc cong nghiép phat trién khong han ché vé mat (a1 chinh, nhung khong con vi tri dia
ly dé xay dung vi cdc ngudn thuy nang 16n da duge tan dung hét. Ngugc lai nhilng nudc dang
phat trién, vi tri dia 1y khd thuan Ioi nhung lai khong c6 kha nang tai chinh. Cic nha may thuy
dién 16n nhat (h€ gidi la: Tam Mén (hay Tam Hiép- Trung Quéc) — 18200MW; Itaipu (Braxin +
Paraguay) — 12600MW; Grand Coulee (M) — 10830; Guri (Vénézuéla) - 10200MW; Sayano —
Chuchenskaya (Nga) — 6400MW.

Cédc nha mdy dién nguyén tdr chi€ém vi trf thi ba: khodng trén 447 10 phan img dang van
hanh trén thé gidi vé6i 16ng cong sudt trang bi khoing 359GW va téng san lugng dién 1a 2575
TWh. Cic nha mdy nay san xudt 46% dién nang so cap trén toan th& gidi. Su phan bd cac nha
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mdy dién nguyén ar rat khic so véi nha may thuy dién: 32,7% tap trung & Tay Auv ( dac biet Ia
Phip chiém 78% nang lugng dién toan quéc), 26,6% 1ap trung & Bac MI, 15,2% o Nga va Trung
Au, 22,6% & chau A (xem béng PL-9). Cho dén nay ning lugng nguyén tir san xudt con rat it d
cdc nude dang phit trién, & Viet Nam du kién dén nam 2017 sé xay dung nha may dién nguyén
tir ddu uén. Trong cic quac gia phdt trién ma cong nghé nguyén tr da ot va it ¢6 du luan chong
dai cia quan chiing (vi du CH Phiip), chi phi sin xuat 1kWh dién nguyén «r it hon so vdi nha
mady nhiét dién chay than lam viéc @ ch€ d6 phat nén (> 4000h/nam). Ngoai ra tinh canh tranh
cua nha mdy dién nguyén ur phu thuoc vao diéu kién xay dung, diéu kién van hanh nhi may
khic nhau giita cic nudc. Mot vin dé noi com khi xay dung nha may dién nguyén tir Ya vin dé
an toan hat nhan, tai nan tai nhd may dién hat nhan Three Mile Island clia Mi nam 1979, tham
hoa Chécnobim nam 1986 lam chét tai chd 31 ngudi, ton that vé kinh t&€1a 15 ti do la, vo rd ri hat
nhan o Pong Bac Nhit Ban la nhing cdnh bio déi v6i con ngudi khi s dung loal ning lugng

nay.

Cic nha mdy dién nguyeén tir hién nay dung phan tmg phan hach uranium va plutonium.
Trit lugng clia ching rat 16n nhung ciing chi ¢6 han. Néu sit dung phan tng tdng hop hat nhan
doteri thi € thu duge ning lugng nhiéu gap 6 lin so v&i phan tng phian hach uran. Poteri (ki
hiéu 1a D) 1a dong vi phdng xa cia hydro. Hat nhan cia né gdm mot proton va mat notron nén
con ki hieu 1a H*. Doteri ¢6 nhiéu § rong nude bién. Theo dénh gid ciia cdc nha khoa hoc thi trir
luong cua doteri khoang 44.000 u tan.

1.2.2. Cac nguon nang luong méi va tai tao duge
1.2.2.1. Nang luong Mat Troi

Mit Trai 1a mot khéi khi hinh cdu, ¢6 duong kinh khoang 1,39.10° m. Tuy 1a mot kh8i
khi nhimg né tur quay quanh truc nhu mot vat rain. M6i vong quay & xich dao 1a 27 ngay dém,
con & cdc cuc 1a 30 ngdy dém. Nhiét do trén bé mat cia Mat Trai 1a 5.762° K, nhiét do & tam
thay déi tir 8.10% + 40.10° "K . Nang lugng chia Mat Troi ap trung chii y&u & viing trung tam co
ban kinh 0,23R. chiém 15% thé tich, 40% khéi luong nhung ning luong chiém dén 90%. Mat
Troi & cich xa Trdi Dat (1,5+ 1,7).10"'m. C6 thé coi day 1a mot 1d phan img nhiét hach khéng 18,
bién hydro (H,) thanh heli (He). Cic phuong trinh phan tmg cba né nhu sau:

H] + H} —)Hc';+n(‘]+w
H} +H] > H +H| +W
H{ +H] > Hel +n) +W

H; + H$ > Hej + Hey + W
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Nang luong Mat Troi phdt ra trong 1s tuong duong 2,5.10° tan than dd. Tuy nhién Trai
Pat cha chiing ta chi nhian dugc mot phan rit nhd ¢d khoang 10° t&n than di/ls ma thoi. Nang
luong Mt Troi (NLMT) phat ra dugi dang séng dién tir truyén trong chan khong va bi suy giam
khi qua 16p khi quyén xung quanh Trdi Dat. Trén Hinh 1.5 bi€u dién dudng cong phan bs phd
lién tuc cia birc xa phét ra tir Mat Trai va dugce goi 1a bite xa Mat Troi (BXMT).

A

T@ ngoal

cuong do buc xa

*o— . e - I W

0.2 0.4 0,6 0.8 1,0 1.2 pm

Hinh 1.5. Puong cong pho bic xa Mt Troi.

Mat dé NLMT chiéu trén mat dat & nhitng noi khic nhau 1a khong giong nhau, trung
binh mat do nay vao khoang 200W/m? , muc cao diém dat 1000W/m’. Trong thuc t€ tri¥ luong
NLMT c¢6 thé sir dung duge danh gid 1a 170MTOE/nam, & qui mo toan céu thi nang lugng nay
khong 16n 1am, nhung né lai ¢6 ¥ nghia d6i vdi cdc qudc gia nhu An Bo, Trung Quéc hoac Chau
Phi, vi & nhimng noi dé mang luéi phan phéi dién ning van con thua thdt.

1.2.2.2. Nguon nang luong dia nhiét

Nang lugng dia nhiét 1a nhi¢t duoc ldy trong long dit. Nhiét nang cua Trdi Dat la
khoang 64 ti kWh. Tir lau nguoi ta da biét khoan sau trong long dat Lkm thi nhiét do ting thém
30°C. Gia tri nay tuy thudc vao tiing noi. Vi du & déng bang song Héng cé 16 khoan 3km khong
phai 12 90"C ma lén téi 150°C. C6 nhiing noi trén thé gidi vai 16 khoan sau nhu vay da tim thay
nhiét do tir 200°C dén 1000°C. Nhiét do & tam Trdi Dat theo tinh todn ¢6 thé dat tir 3.500°C dén
4.500°C. Nhung & 16p vo Trdi Pat dudi 3km thi & nhiéu noi da phdt hién tir 65°C dén 345°C.
Nhitng noi ndy c6 nhitng bén chia tap trung twong tu nhu mo khodang thach (than dd, diu mé,
khi thién nhién). Cho dén nay nhiing bon chia nudc néng thudng tim thdy & nhimg ving dac
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trung (thoi ki dia chat Litil), ving ¢é nii hra hoat dong. Vi du & Mi thi thudng cdc mo nude

néng 1ap trung & mién Tay nuGe M.

Céic bon nudc néng 1a két qua ctia 16p magma (chat nhio) tron ldn véi di néng chay
(nhu nham thach cua ndi lira) va khi tham thau qua 16p vé ctng clia Trai Dat (Hinh 1.6). Khi 16p
nhido nay xuyen qua 18p vo trao lén bé mat va phun thinh ndi lra. Nhung 16p tham thau nay
dimg lai & 16p gin mat Trdi D4t thi nhiét do cla magma bi dimg lai 6 16p gin bé mar Trai Dat
tao thanh di néng (hot rock) bon dia nhiét cing dugc hinh thanh tr day. Thuong nang lugng
dugce gilr & dang da néng hoac ¢o thé truyén cho dong nudc ngam réi tréi lén mat dat tao thanh
nhilg mach hoic sudi nuéc néng. Nguoi ta phan cic bon dia nhiét thanh ba dang co ban nhy

Sau:
a) Bon nhiét hoi khé

Loui nay khai thdc 1a d€ dang nhat. Ngui ta thudng khoan mot 16 sau dén bon chira hoi
nong, hoi néng phun ra véi ap sudt rat cao. Ngudi ta dung truc iép ludng hoi néng c6 4p suit
cao dé chay tuabin nhu nha mdy nhiét dién. Trong hoi néng c6 chita cdc chat khi CO,, H,S, NH,
va khong ¢6 hoac ¢é mot it hoi mude H,O. Vi vay, nén ngudi ta goi 12 hai kho. Khi dung nguoi ta
chi din hoi néng chay qua 6ng din chay thing vao tuabin 1dAm quay mdy phat dién. Hoi nuéc sau
khi qua tuabin s& ngung w thanh nudc va thai ra moéi truong. Tuy nhién hoi nirde ngung ty cé
chia it nhicu cdc khodng chat ¢ thé gy 6 nhiém méi trudng, nén lugng nude nay duge ngudi ta
bom nguoc vao long dit qua cdc giéng khoan dé tao dp liue tiép tuc ddy hoi néng lén mat dat. Vi
loai nay st dung don gian nén né da dugc nhanh chéng tro thanh sdn pham thuong mai. Ngay tr
nam 1904 & Larderelo (Italia) da xay dung thanh c6ng nha mdy dién dia nhiét c6 cong suat
365MW. Con & Mi nam 1960 ngudi ta méi xay dung loai nha mdy nay tai Sanfrancixco véi cong
suat 12,5MW. Nam 1973 ¢6 10 16 may cong suat 400MW 13 nha mdy dién dia nhiét 16n nhat thé
gidi luc bay gio. Nam 1980 tai Sanfransixco(M1) ngudi ta dd xay dyng nha mdy dién dia nhiét c6
cong suat 1 180MW du cung cdp dién cho ca thanh phd.

Su khdc nhau giifa cac nha mdy dién dia nhiét so vdi cac nha mdy khac 1a nha may loai
nay chi cdn 13y hoi tir long dat dé san xudt nang lugng nén qui mo nha may rat gon nhe, don
gian . Dac biét nha mdy dién dia nhiét khong can kho du trif nhién liéu nén vira gidm duge dién
tich, vira an toan. Tuy nhién, higu suat tuabin ca nha mdy dién dia nhiét da duoc xay dung &
Grysers chi bang 1/3 hiéu suat cic nha mdy dién cing loai. Mac dii hiéu suat thip nhung qui mé
nha miy nhd nén gid thanh xay dung va lip dat thip va dic biét la trong qud trinh van hanh
khong can nhién liéu, khong can 6ag dan, noéi hoi, khong cin dén bo phan bao vé phéng xa.
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Hinh 1.6. Cdu tao cdc bon dia nhiét.

b) Bon nhiér nuoe néng

Do nude sot & do sau 16n dp suat cao nén nhiét do soi dat (i 180'C-370°C va nang
lugng tOn tai dudi dang hoi nudc néng. Dya vao cdc 86 liéu do dac duoc ngudi ta hy vong ném
nang ciia nhimg boén nhiét nudc co thé 1dn gap 20 1an so véi loai hoi kho. Khi xuyén qua 16p bé
mat Trdi Dat ¢é dp suat khi quyén nudce boc hoi nhanh tao ra dp sudt cao nhir duge dun trong ndi
supde, trong hoi nude ¢é chia 10% — 20% nudc, nén ngudi 1a goi 12 bon hoi dm. DS véi loai
nay ngudi ta phai ding cong nghé dac biét dé tdch nudc ra khoéi hoi nuée néng, vi trong nuée cé
chita nhiéu loai can, cdc muoi khodng, va cac nguyén (6 nang, ching dé gay hién wong an mon
cdc thiét bi. Hién nay & NewZeland nguoi ta da xay dung nha méy loai nay c¢é cong suat 7SMW,

nha mdy & Wairakei c6 cong suat 192MW.
¢) Hé dd néng ko (Hot dry rock systems)

HAu hét mo dia nhiét loai ndy déu nim & gan bé mat Trai Dat, khong tiép xic truc tiép
vdi cdc mach nudc ngam nén ¢ day khong ¢6 hoi nude hoac nude néng. Ngudi ta udc tinh ring
niang lugng cla loai mo nay it nhat 16n gap 10 lan tong hai lozi trén. D& khai thic loai ning
lugng nay ngudi ta thudng ding phuong phip khoan hai 16 gan nhau theo hinh chit Vdé din
nudc xudng va hoi néng lén. Cin pha huy khdi dd & giita bang phuong phdp thuy luc dé tao ra
cdc vét mit né trong khdi dé granit, giong nhtr trong cong nghé khai thac dau khi. Véi cong nghe
nay vao nam 1973 ngudi ta da thu duge ludng khi néng tir bdn nhiét di kho néng & viing Los

Alamos (Mi), Newmexico. C6 noi ngudi ta khoan sau Skm vao khoi da granit va dat dén nhiét
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do 300°C. Méi cap 16 nhu viy ngudi ta c6 thé tao ra khéi da ndt né (81 500 triéu m'. Cic chuyén

gia M1 tinh rang vdi gradien nhiét do 25°C/km chiéu sau 1a gid tri trung binh hop 1y cho toan
nudc Mi d6i vai loai da c6 nhiét dung dang tich 2,2.10" J/km'. Sir dung chiéu sau cé nhiét do

ban diu 150°C véi toan nwdc Mi dién tich 9,36 trieu km’ thi s& c6 mot it lugng nhiét tuong
duong 252.10" ti tan ddu. Dsi véi viing cé gradien nhiét do cao 45°C/km thi v6i 2% dién tich
nude Mi da cho tiém nang 16,52.10" ti tan dau.

Theo dinh gia cda cdc chuyén gia thi nguon tai nguyén dia nhiét wén toan thé gidi c6
thé khai thic vio khodng 880GTOE, trong d6 c¢6 60GTOE di dugc xéac dinh. Viéc xdc dinh céc

khu mo va mot s6 trd ngai vé ky thudt da ngan cdn viéc sir dung nang luong dia nhiét. Hién nay

cd khoang 7100MW di va dang xay dung. Trén bang 1-4 Ia cdc trung tdm dia nhiét da duoc xay

dimng.
Bing 1-4. Cdc nha mdy dién dia nhiét tren thé gici
) S0 lugng nha -
Tén nudc ) Kiéu Cong suat [MW]
mdy
____________ LCHARen 3 VDI, VD2 39.0
_________________ 2.BoPao Nha 1 vbL 3.0
______ 3. Bl Salvador 3 . .. VDL VD2 e 220
_____________ 4. Talya 43 | . _VSVDI 3192
___________________ 5. Indonesia 3 VS.VDI 32,23
6 Hylap i vbl 20
_______________ 7. Kennia 3 . ...Vbl 45.0
8. Méehico | 6 | vbL,vb2  f 6450
COML 56 VS, VDL, VDz. B 2022,11
______ 10. New Zeuland |} = 10 _vbe 167.2
...... Il Nicanagoa | L bl 35,0
}2.NhatBin ) CONR VS. VDI, VD2 215.1
3. LB Nea i VDI o
(4. Phip 1 vD2 4.2
IS Philippin | — VD1 894,0
_16. Tho Nhi Ky 2 VDI 20,6
17. Trung Quoc 12 VDI, B 14,32

VS — Bon nhiét hon ko Y DY D2 — Bon nhiét widioe nong loai 1 & 2. B— Hé da nong kho.

EEVINMUN RS
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1.2.2.3. Nguon ndng luong gio

Nang luong co hoc trong tir nhién duge sir dung phai k& dén 1a nang lugng gid, sing
kién vé o6i xay gid la mor trong nhimg sdng kién quan trong trong lich st sa dung nang luong
cua con ngudi. Cic coi xay gié dau ten duoe ché 1ao vio thé ky tha 1 trude Cong nguyén va da
duoc sirdung ¢ Trung Pong va Trung Quéc. C6i xay gi6 chi dugce st dung bil ddu & Tay Au tir
the ky XVI1. Tuy nhien ky thudt nay dd duoe biét dén tir 1au, cic ¢oi xay gid ¢6 cinh nim ngang
da timg hoat dong tir thé ky dau nién sau Cong nguyen ¢ Ba Tu, Afganistan va Tay Tang. Sau do
chdng duge du nhip vao Trung Quéc vi cdc nude thude ving Dia Trung Hai, dic biét khi ¢é
cuoc Thap tir chinh cta nguoi Arap. G Tay Ban Nha (thé ky tha X), ¢6i xay gi6 duge s dung &
phia Bac, noi mi bang gid da han ché viéc sir dung c61 xay nudce vio mua dong. Nhung cong
nghé cia céi xay gié kho lam chi hon ¢6i xay nude. Tham chi, tir thé ky thit XII, viec chuyén
sang lam canh ding ciing khong gial quyét duge moi van dé ton tar. Can phai doi dén tién bo
cua ngarh co khi vao the ky X1V va XV. O the ky XVII, ngudi ta tinh ¢6 t3i hon 1000 ¢6i xay
g16 O vimg Zaan cua Ha Lan. Ching duge dung dé chay cic miy cua & xudng dong tau hoic

ding dé bom can nude ¢ cdc ho chia.

Qua nhiéu the ky nang lugng 216 trd thanh nguén nang lugng quan trong, ngudi ta san
xudt dién va bom nude tic nguodn nang luong nay va dic biét né dugce st dyng phan tan ¢ nhimg
viing xa x61. Theo tinh (odn, 18ng s6 niang lugng gié toin the gidi trong mot nam 1a 350 tri¢u
MWh, nhung do khong 6n dinh va phan tdn nén chi ¢6 thé sir dung duge mot phan cye nho. 161
dau theé ky XX, theo thong ké 16ng cong sudt lap dat moi tmg dung tir nang lugng gid chi 1a 150
+ 200 MW, dén nam 2002, cong suat mdy phat dién bang stc gid cua toan the g1di da vuor qua
30 GW, san luong dién nang irong mot nim la 4,7tricu MWh, riéng nganh cong nghiép cua Pan
Mach phai st dung tdi 25% nang luong tir gid, CHLB Duac dan ddu trong viéc sir dung ning
luong gi6 véi tren 14.000 tua bin gié chiéin 40% t1o0an cau. Tuy nhién tinh trén toan thé gidi ning
lugng gi6 chi chigm mot ti trong khong ding ké. Su xudt lén clia ddu mo vi khi thien nhién da
lam cho tam quan trong cus nang lugng gié khong con nhu (rude, mat khdc cic chuong trinh
dien khi hod nong thon o Chau Au da day lbi viee st dung nang lugng gié. Tir nhimg nam 30
cua thé ky XX nang lugng gidé chi con duogc suir dung ¢ mot s quéce gia nhir Pic, Anh, Ban
Much, Phdp, Li¢én Xo (cii), ML

Ngudi ta bien doi nang lugng g16 thanh nang uong dién bang cach sir dung cdc tuabin
khi dong (aeroturbine), ngudi ta phan chia cic hé thong bién bdi bang tuabin nay theo cong sudt

nhu sau:

L. 11é théng mini ¢é cong suat nho hon 10 kW.
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2. Hé thong nho ¢6 cong suit tir 10 dén 100 kW.

3. Hgé thong trung binh c¢d cong suat tir 100 dén 500 kW.
4. Hé thong lon ¢6 cong suat trén S00 kW.

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

Tuabin co6 cong suit dinh muc 40kW tuong dng voi vin toc gid trung binh 13.4m/s,
van t6c gié cuc téu 3.6m/s, van t6c gié cuc dai 22,.3m/s, dudng kinh cich tuabin
13,2m.

Tuabin ¢6 cong suat dinh mic 93kW tuong ung véi vin toc¢ gio trung binh 17.9m/s,

van 16¢ gié cue tiéu 5,4m/s, duong kinh cdch twabin 11,0m.

Tuabin ¢é cong sudt dinh mic 100kW tuong (mg véi van téc gid trung binh
12,9m/s, van t0c gié cuc tiéu 3,4m/s, van 16¢c gié cue dai 18,3m/s, duong kinh cich
tuabin [7,Im.

Tuabin ¢é cong suat dinh mifc 250kW tuong tmg véi van toc gié trung binh

17,0m/s, van (6c gid cyc Giéu 6,3m/s, van (§c gié cue dai 26,8m/s, dudtg kinh cich
tuabin 18,3m.

Tiém nang nang lugng gioé & cdc nude duge cde chuyén gia dinh gid vio khoang

300TWh/nam, chi yéu tap Trung ¢ Bic Mi va Chau Au.

1.2.3. Qui mo va cv cdu san xuat nang lugng trén thé gisi

Trong thé ki 19 can bang ning lugng chi yéu dya trén cui, chat thai néong nghigp, suc

kéo siic vat va nang luong co bap.

Nira ddu thé ki 20 diic tnmg boi sur ting nhanh thanh phdn than trong can bang nang
lugng. Nia saun thé ki 20 tang nhanh khai thic ddu va khi. Nhimg thap ki cuéi thé ki 20 bat dau
phat trién nhanh nang hiong nguyén wr. Bing 1.5 chi ra midc va ¢o ciu san xudt nang luong trén
toan the¢ gidi nam 2001.

Bing L.5. San xuadt ndng lwong so cap thé gioi nam 2001, don vi: 10'° BTU

F . Khi wr Dau Khi TN Hat Thuy Pia nhict Lo i
Loai Than - ) . R - N Tong
nhién thé hod long | nhan dien | va loal khic
Sian luong 93.63 93.92 145.48 9.86 2645 26.68 5.22 403.24
Tile (%) 2376 | 233% | 36.1% 2.4% 6.6% 6.6% 1.3% 100%
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Theo da phat trién kinh t€, nguén nang luong tiéu hao mdi ngay mot tang, moi trudng bi
6 nhiém ngay mét ndng, di ud thanh mot van dé quan tam pho bién cua thé gidi duong dai.
Theo thong ké nam 1994, luong nang lugng ticu phi moét lan cla theé gidi 1a 11t 149 triéu tan
than tiéu chudn; du doin dén nam 2050, dan s& (hé gioi s€ dat indc 10 ti vi luong ning luong

can dung s& L tir 25 tf 340 triéu dén 29 ti tan than tiéu chuan.

Ty $6 gita nang lugng hiru ich(NLHI) & dau ra cla bang can bang niang luong va nang
luong so cap (NLSC) 6 dau vao cla bang can bang nang lugng biéu thi hiéu suat tong. Hiéu suat

nang luong ciia nam 1987 trén toan thé gidi la:

o/
o = NLHU 03072

> NLSC’ 7931

.100=138,7%

Ngudi ta du doin ring trong tuong lai (P. Putman dinh gid nam 1860 n = 10%, nim
1950 1 = 22% ) vao the ky XXI n = 40%.

Ngay nay ta thiy rang nang lugng 1a mot nganh céng nghiép phuc vu nhu ciu cho cac
nganh cong nghiép khidc rong nén kinh 1€ quéc dan. Ngudi ta dua ra khidi niém cuong do ning
luong dé 1a méi quan hé ty 1é nghich giffa muc tiéu thu pang lugng va 6ng san pham quéc noéi
PIB.

&
o
]

1

t
o

] | |
| T |
1850 1900 1920 1945 1980

Hinh L.7. Bién thién cuong do néng luong .
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I= trong dé: E — muc tiéu thu niang lugng tinh cho moét nam, (TOE);

E
? ’ 3
Y - 16ng san pham quéc noi, [don vi tién t&].
Cudng do nang luong 1 duoc hiéu la $6 nang lugng can thigt dé san xuat ra mot don vi
tién te (VND, USD, EURO, ...). Su bién thién clia cudng do nang luong theo thoi gian (nam)
dac trung cho qua trinh tang truong kinh t& cia mét di nude.

Trén hinh 1.7 bi€u dién su bién thién cudng do nang luong theo thdi gian déi v6i nang
lugng thuong mai va ning lugng t8ng clia mot qudc gia.

Tiéu thu nang luong cudi cuing rén thé gidi duge chia theo ba nganh kinh € chu yé&u la:
cong nghiép chiém 40%, khu vuc nha & va phi san xuat (trong dé c6 nong nghiép vi ly do thu
thap thong tin) chieém 40%, con lai 20% la giao thong van tai. Co cdu ndy thay déi twy thude vao
wmg quoc gia, timg vung. Vi du 0 Kénia hoac Srilanka, cong nghiép khong dat 161 20%, trong
khi dé khu vuc nha & va phi san xuat gan t6i 70%; 0 Nhat Ban cong nghiép quia 60% nam 1971
va nay con trén 50%; 6 M1 giam xudng dudi 30%, 16n hon giao thong van tai va ro rang nho hon
khu nha @ va phi san xuat. Trong méi nganh, mot s6 duge st dung goi 1a chuyén dung(loai nay
thudng st dung cho qud trinh hod hoc, cd hoc va chiéu sdng, né chi c6 thé thdoa man boi mot
nguén nang lugng) con cac sir dung khdc goi la thay thé (c6 thé thoa min bdi nhiéu nguén nang

lugng), loai niy la sir dung nhiét nang.
1.2.4. Su phat trién khong dong déu vé nang luong trén thé giGi

Mot dic trung cho su phat trién cha hé thong nang lugng trén thé gidi trong thé ki 20 1a
su phat trién khong déng déu. Nhimg nudc cong nghiép phit trién nhu Mi, Tay Au va Nhat Ban
chi chi¢m dudi 10% dién tich, dudi 20% dan s6 nhung ¢6 trén 50% san xuat cong nghiép cla thé
gidi, khodng 65% san xuat dién nang va tiéu thy trén 55% cdc ngudn ning lugng thuong mai.

Miic chénh léch vé tieu thu nang lugng gitra céc nudc trén thé gidi la rat 16m, ty 1é dé ix
1 dén 40 1dn, cdc nude cong nghiép phat trién (Mi, Nhat Ban...) tiéu thy xang, khi thién nhién va
dién rat 1on, 8TOE/ngudinam, trong khi dé céc nuéc thudc thé gidi thi ba chi
0,2TOE/mguoi.nam, ho phai dung chat thai thuc vat va hoa hoan méi c6 mot bong den dién tir
tram diezen nhd. Miic chénh léch vé sin xudt nang luong hang nam cilng rat ding ké. Chang han
nhur Nhat Ban 14 nudc phai nhap toan boé nang luong trong khi dé Arap Xéut  xuit hang nam
bang bay lan nang Jugng ho sir dung. Riéng suat tiéu thy dién ning ciing rit chénh léch (xem
bang 1.6).
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Bingl.6. Smdt tiéu thu dién ndng binh quin ndm 2004 & khu vuc chau A(kWhinguoi. nim)

Nudc Nhat bai Loan Han Quée Malaysia Théi Lan
S8 ligu 7117 7071 6629 3091 1824
Trung Quéc Philippin AnDo Pakistang Viét Nam Indénéxia
1484 579 552 469 451 439

1.2.5. Giét thiéu mot s6 bé thong miang luong cic nudc

1.2.5.1. Hé théng ndng lwong cua Mi

Mi 1a nude ¢6 tiém nang nang lugng 16n, cong nghiép va giao théng rat phat trién, tiéu

dung dién nang va nhiét nang rat 16n cho sinh hoat.
Cau tric tiéu dung nang luong & Mi dién bién nhu sau:

a) Tang rat nhanh cho dén diu thap ki 60, chi yéu ding diu va khi, gidm ti 1& ding

than.

b) Tiép theo dau gilr 3 ti 1é 44-45% va khi giam tir 33% xudng 25%.

c) Ti lé diing than tiép tuc giam va tuong ung tang nhanh ti 1é dung dién nguyén tir.

Sa di cau tric sir dung cdc ngudn nang lugng so cap & Mi thay déi nhu vay 1a do su mat
can doi ngay cang tang gilta mic tiéu thu nhién liéu dau khi va khai thic dau trong nudc. Nhu

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

Cic giai phdp dé khic phuc tinh trang thi€u khi ty nhién nhu sau:

- Tang cuong tham do khai thdc cic ngudn khi & Alasca va Canada.

- Tang cuong nhap khau khi thién nhién.
- Nghién ctru khi hod than va tr d6 tao ra nhién liéu long

Nudc Mi 1a mot nuée ¢6 rat nhiéu mo ddu nhung tir cudi thap ki 60 M1 dd phai nhip
khoang 1/4 & luong dau khai thac duge trong nudc. Ngay nay, khai thic diu cia M1 chi dap ing
dugc 42% nhu cau va dén nam 2020 chi ddp (ng dugc 30% nén Mi di ¢6 nhitng bién phdp sau

dé dai phé:

- Dic biét quan tam dén viéc kiém soat nhiing ving c6 diu ¢ Trung Dong, Pong Nam

A va Thii Binh Duong.
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- Nghién ctru 13y dau tir cat ddu ma Mi ¢6 nhiéu.

- Tang cudng viéc thim dd viing Alasca mic du can vén dau tu rdt 16n( céc hang dau 16n

nhat clia Mi di dé vao dé 2 ti dola ma chua cé 14y mot giot ddu).
- Nghién citu va dua vao sir dung 6to chay dién.

Trit lugng than clia M rdt 16n. Tri luong kinh t€ khoang 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 cap cho cic nhu cdu cong nghiép khic nhu san xuit ximang,

sdn xuat hoi nudc ..., it hon 5% phuc vu cho doi s6ng cong cong va giao thong,

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

Mot phdn do thi€u nhitng nhién liéu so cap khdc nhur than, dau, khi, mét phan do tiém
nang khoa hoc ki thuat coa M7 rat 16n nén viéc nghién ciu va dua vao sir dung nang luong
nguyén tr & Mi rat duoc chi y. Cic nha mdy dién hat nhan cta Mi c6 103 16 phan img vdi t6ng
cong sudt thiét bi 1a 101.000 MW chiém vi tri thit nhat trén th& gidi.

P06 thi phu tai cha Mi rat khong dong déu do phu tai phi cong nghiép chiém thanh phan
16n. Phu tai cuc dai & hau hét cic bang 1a vao mla hé vi nang luong tiéu thu rat nhiéu & cac thiét

bi lanh va cdc cong trinh (uéi nuée.

Co cdu cac nha mdy dién 8 Mi ciing ¢6 nhimg dac diém riéng. Do khi hdu 4m 4p. nha &
néi chung la it tdng va trai rong, gid nhién liéu lai ré nén it st dung trung tam nhiét dién. Nhiét
dién chi yéu la diung loai nhiét dién ngung hoi. Céc tiém nang vé thuy dién da dugc sir dung hdu

hét nén thanh phan thuy dién trong can bing nang luong cif giam dén.

Vé sy phdt trién cia hé thng ning luong ciia Mi c6 thé phan ra lam hai giai doan dac
trung:

- Giai doan 1: Cho dén gitra thap ki 60, cdc hé théng dién luc nam trong tay cic cong ti
va van hanh diéu do cing nhu thiét k€ phi tap trung. Chinh vi vay da din dén su c6 thé ki vao
thing 11/1965. Do viéc cit khong chinh xdc bao vé cha dudng diay 220 kV din dién tir Canada
lam tan ra hé thong. Ngudi ta da phai cat mot lugng cong suat khoang 45.000 MW va viéc cung
cap dién dén nhiéu bang phia Dong hoan toan bi mat trong vong 14 ti€éng dong hd.

- Giai doan 2: Ngudi ta da dung hoa gilta cac doanh nghiép tu do va diéu khién tap
trung. Dé thye hién didv d6 ngudi ta da cho xay dung nhiéu dudng day cao dp va siéu cao dp noi
lién cdc hé théng dién véi nhau. Tinh dén nam 1986 Mi da xay dung dugc:
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20.800 km dudng day 345 kV;
15.200 km dudng day 500 kV;
2.700 km duong day 2750 kV.

1.2.5.2. Hé théng nang luong & cdc nuéc Tiy Au

Tay Au gom 18 nuéc c6 sy phit trién dién luc rat khéng déng déu. Bon nude phit trién
manh nhat 12 Anh, Ditc, Phap, Y con ba nuéc phat trién kém nhat 13 B3 Dao Nha, Hy Lap va
Thé Nhi Ki.

Vé dau, khi: Cic mudc Tay Au nghéo nguén dau, chi tr gidi quyét duge 5% nhu cau
nhung tiéu thu thi lai khong ngimg ting lén. Ti 1¢ sir dung ddu va san pham dau chiém dén 60%
nang luong chung. Khi thién nhién st dung & Tay Au khong ddng ké so véi Nga va Mi.

Tay Au phir trién nhanh cac nha méy loc ddu tir ddu thd nhap & cic nude Trung Can
DPong va Bac Phi.

V& than: Trong 10 nam 1950-1960 sin luong cim chimg & muc S00-520 triéu tin va sau
dé giam dan.

Vi nguén nhién liéu rat han ché nén buoc cdc nude Tay Au phai tang cudng xay dung
cic nha mdy thuy dién. Noi chung cdc ngudn thuy niang kinh 1€ da duoc khai thac hét.

Co ciu sir dung cdc nguén nang luong so cap & Tay Au ciing khic Mi & ché luong ning
lugng danh cho khu vuc sinh hoat va budn bdn la twong déi it. Co cau dé nhu sau:

Cong nghiép 50-55%, giao thong 15%, khu vuc budn bdn, dich vu, doi séng 25-30%,
nhu cau khéc va ton that 5-10%.

Hién nay hiu hét cic nude Tay Au da gia nhap "Hé théng dién hop nhit Tay Au" ¢6
t6ng dién nang khoang 3000 ti kWh/tam. Tuy nhién sy lien két & day Ia lién két yéu, su trao ddi
dién nang la tuong doi bé (khodng 10 tricu MWh/nam) chi yéu 1a dé t6i wu viéce sir dung cic
nguodn thuy dicn.

Phdn 16n cic nudc Tay Au c6 hé thong dién thude si quan Ii clia céc qudc gia.
1.2.5.3. Hé thong nang luong cua Thdi Lan

1. Tinh hinh hién nay cia nang hiong Thdi Lan

Song song véi su phdt trién cla nén kinh (&, nhu ciu sir dung dién cfing nhu sin lugng
dién hang nim cia Tong cong ty Phat dién Thdi Lan (EGAT) lién tuc bién déi. Tir nam 1987
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dén nam 1995 san lugng dién hang nim ctia EGAT ludn luén tang trudng manh, nim thap nhat
12 11%(1993) va cao nhat 1a 18.5%(1990). Do khing hoang kinh 1€ nén tir nam 1996 d6 tang
trudng giam di, cic nam 1998 va 1999 ¢4 do tang trudng am.

Vao thing 2-2000 hé théng dién Thai Lan c6 tOng cong suat dat 20.056 MW. Trong dé:
- Cic nha mdy thuéc EGAT chiém 16.304 MW(81%)

- Cdc nhia mdy thuoc tu nhan va mua dién cda Lao 3.752 MW(19%).

Ti 1& cong suit cac nha mdy dién trong 0ng cong suat dat cla cac ngudn dién thude

EGAT duge cho trong bang 1.7.

Bang 1.7. Cong suat cdc loai nha mdy dién ¢ Thdi Lan

TT Loai NMb Cong suat dat(MW) Ti 1&(%)
1 | Nhiet dien 72275 443
2 | NMD chu trinh hén hop 5534,6 339
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. Dubao nhu cau dién nang

Khung hoang kinh t& cha khu vuc th nam 1997 da gay ra do ting truong "am” doi véi
phu tai dién. Thang 9/1998 khi nén kinh t& bt dau phuc héi, tiéu ban du bdo phu tai da xem xét
lai va dua ra du bio mai véi gia thiét nén kinh t€ dugc phuc hoi va tang trudng véi t6c do trung
binh. Két qua tém tit trong bang 1.8.

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

Nam Cong suat dinh (MW) Dié(l;\;égf/;?ﬂm))(uf{t
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 1dn nén cong suat du phong ngay O truong
hop t6i thiéu ciing dat mic 25%, diéu d6 ching to viéc ddu tu vao dién luc 1 chua cdn thiét, do
d6 EGAT da tién hanh:

- Hoan mot s8 cong trinh chua khéi cong xay dung.

- Dan tién do mot s6 cong trinh dang thi cong.

- Dua ra khoi ké hoach 2 t6 mdy 86 3 va s6 4 Nha may Nhiét dién Ratcha Buri.

- Hodn thoi han nghiém thu mét s6 nha mdy dién doc 1ap.

- Hodn mua dién caa CHDCND Lao.

- Di chuyén tuabin khi cia Nha mdy Dién Sai Noi vé Surat Thani dé dip img nhu ciu
dién nang cla cdc tinh cuc nam Thai lan.

3. Lién két hé thong véi cdc nedc ldng giéng

Chinh phl Théi Lan coi viéc nhap khau dién tir Lao, Mianmar va Trung Qudéc 1a mot
gidi phap quan trong dé dam bio can bang nhu ciu dién nang trong tuong lai:

- V6i Lao: Théi Lan sé nhap khdn 3000 MW cta Lao vao nam 2006,

- V6i Mianmar: Thdi Lan sé nhap khau 1500 MW cia Mianmar viao nam 2010.

- VGi Trung Quéc: Théi Lan s€ nhap khdu 3000 MW cua Trung Quéc vao nam 2017.

4. Chuyén doi co ché’

Tir dau thap nién 90, chinh phi Thai Lan da c¢é quan diém vé phi diéu tiét nganh dién
luc va dinh huéng huy dong ngudn luc clia khu vuc tr nhin tham gia phdt trién dién luc thong
qua céc hinh thitc ¢6 phan hod va tr nhan hod. Vai trd cua khu vue tr nhan trong viée cung tng
nhu ciu dién cia nén kinh t€ da dugc chinh phi coi trong va timg bude dugec nang cao. Thuc
chat cua chinh sach wrén 1a timg budc tao ra maot thi rudng dién véi nhiéu ngudi tham gia va da
dang hoa sd hitu cdc khau phdt dién va phan phéi dién. Tir nam 1992 dén nay da thanh liap 8
cong ty tu nhan va cong ty ¢ phan vé dién. Tur nam 1992 chinh phli Thdi khuyén khich tu nhan
phat trién cdc nha mdy dién nhd nham sir dung ¢6 hiéu qua tai nguyén nang luong so cap. Vao
thoi diém thdng 2/2000 di ¢6 53 nha mdy dién véi (6ng cong sudt khoang 2134 MW.

5. Mot x6 nhdn xét

- Tuy dan s6 Thdi Lan chi bang khoang 80% dan s6 Viét Nam nhung cic chi tiéu dién

luc cua Thédi Lan nam 1999 da dat mdc phét trién khd cao so véi Viét Nam:
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Qui mo hé thong dién tinh theo san luong dién nang gap 3.8 lan, dién nang tinh theo dau
ngudi gdp 4,5 1an. D€ dat duoc trinh d6 tuong duong véi Thai Lan nam 1999 vé qui mo chiing ta
cdn 12 nam, vé dién nang tinh theo diu ngudi ching ta can khoang 18 nam phat trién lién tuc.

- Trong bai toan can bang dién nang cho mudi nim tdi, dién nang phat cda khu vuc tu
nhén va dién nang nhap khau chiém i 1é dang ké.

Du kién dén nam 2010 Thai Lan s& nhap khau khoang 6000 MW tir cic nudc ling
giéng, tuong duong khoang 20% cong suat dat toan hé thong dién.

§1.3. DUBAO NHU CAU NANG LUONG TREN THE GIOI
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Hinh 1.8. Tiéu thu ndang luong so cdp trén toan thé gioi.

Xu huéng chung cla su phét trién niang lugng (rén thé gidi duoc dac trung boi mét s
hudng chinh nhu sau;

- Tu nhan hod nganh nang lugng: Cic Iinh vue chi yéu trong san xudt, truyén tai va
phan phoi ning lugng trude day thudng do nha nudc quan li thi nay da chuyén din sang tir nhan.
Dic biét trong nganh dién thi tr nhan hod da trd thanh mét xu thé rd nét trong tit ca cic nhém
nudc va khu vuc trén thé gidi.

- Mitc do canh tranh ngay cang tang giia cic t6 chuc, cd nhan hoat dong trong moi linh
vue cla nganh nang lugng

- Phi tap trung trong quan li, ddu tu va qui hoach phit trién nang lugng dé ddp dng ngay
cang ot hon véi nhu cau cia nén kinh té thi truong mé va kha nang ddp ung nhimg nhu cau cip

thiét vé ngudn nang lugng so cdp cling nhu nhan luc va ngudn vén.
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- Cic nudc 'dang phat trién véi t6¢ do tang trudng kinh € va nhu ciu ning luong cao hon
nhiéu so vdi cdc nudc phét trién s& chiém phan 1dn trong cdn can nang luong thé giéi. Theo
danh gid cha Hoi dong Nang lugng Thé gidi WEC (World Energy Council) muc sir dung ning
luong trén toan the gidi tir nay dén nam 2020 hang nam sé tang khoang 1,4%, trong 46 céc nudc
dang phat trién tang dén 2,6% va 16ng mic tiéu thy niang lugng clia cic nude dang phét trién s&
vuot lén trén cac nude OECD it nam 2025 (xem hinh 1.8).

§1.4 TINH HINH NANG LUONG O VIET NAM
1.4.1. Nguon nang luong so cap

Viét Nam 1a mot nudc ndm trén ban dao Déng Duong, phia Dong gidp v6i bién Dong,
phia Tay gidp v6i Lao va Campuchia, véi mot diéu kién khi hau nhiét d6i am, phan biét bén mia
o rét & mién Bac va hai mita  mién Nam. Thém luc dia phia Bac duoc hinh thanh tir 1au doi, do
cdc qud trinh bién doi vat Ii cha dia chat nén di hinh thanh nhiéu nguén nang luong héa thach
phong phi nhu: than dd (Quang Ninh), khi thién nhién (Thdi Binh). O phia Nam hinh thanh
ngudn nang lugng ddu md va khi thién nhién véi mot trir luong kha 16n. Ngoai ra sy hinh thanh
céc con song di tao ra mot ngudn thuy nang duge dinh gid 1a cao nhat Pong Nam A. Vi
3260km bd bién 1a mot diéu kién thuan lgi cho viéc khai thidc nguén nang lugng thuy triéu va
ning luong gis, ngudn nang lhtong dia nhiét cling chi®ém mot 1 1¢ ddng k€ trong tiém nang nang
luong Viét Nam.

a) Ngudn thuy ndng

Véi mot hé théng séng ngodi ddy dac ndm rai rdc § ba mién Bic, Trung, Nam 12 mot
ngudn thuy nang 16n cho phép xay dung cic nha mdy thuy dién. Biang phuong phip todn hoc
theo ly thuyét dong luc hoc ngudi ta dénh gid dugc tiém ning thuy nang ctia Viét Nam. Theo
ddnh gid cia chuong trinh nghién ciu cap Nha nuée KHCN 09: "Xdy ding chién heoc va chinl
sach nang luong bén vimg”, tiém nang ki thuat thuy dién nuéc ta khoang 123 i kWh, tuong
duong cong suat lap dat khoang 31.000 MW. Néu xem xét cac yéu (6 kinh t€, xa hoi va tic dong
(&i moi trudng thi tiém nang Kinh (€ chi con khoang 75-80 ti kWh, tuong duong véi cong sudt
18.000-20.000MW. Bén thoi diém nay tong cong suit cic nha may thuy dién da dugce xay dung
& nudce ta 1a 41 15MW tuong tng san luong dién trung binh hing nam khoang 18 t kWh. Tra
nang kinh t&€ cta 10 luu vuc séng chinh chi€m 85,9% trir nang kinh t& trén toan lanh thé (xem
bang 1.9).

Vé thuy dién tich nang, nganh dién dang c¢6 du 4n nghién ciu kha niang xay dung cdc
nha may thuy dién tich nang nham ting cudng kha nang van hanh kinh t€ hé théng, tan dung
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ngudn nude qui gid va giam tiéu hao nhién liéu hod thach. Hién 6 chic JICA dang phoi hop vdi

chuyén gia Viét Nam nghién ciru mot dé an Qui hoach phét trién cdc nha may thuy dién tich

nang ¢ Viét Nam. Theo nhimng k& qua ban ddu cia nghién cu nay, trén toan qudc ¢6 trén mot

chuc vi tri c6 kha nang xdy dung ciac nhia mdy thuy dién tich niang v8i cong suit tir 400-
1000MW. Téng tiém nang thuy dién tich ning so bd udc tinh khoang trén 10.000 MW. Dé in

nay dang trién khai tap trung khao sat nghién ciru ki 5-6 vi tri t6 ra thuan loi nhat vé dia hinh,

kha nang xay dung va c6 cic chi s6 kinh t€ k1 thuat va moi truong tot nhat. Du ki€n sau nam

2010 ¢6 thé dua mot vai cong trinh nha mdy thuy dién tich nang vio vin hanh va dén 2020 c6

thé xay dung khoang 1000-1500 MW.

Bang 1.9. Tiém nang kinh té-ki thudt thuy dién Viét Nam

Cong suat

bién nang

TT Luu virc song (MW) (TWh) Ti 1é (%)

1 Song Lo- Gam- Chay 1470 5,81 7,0

2 Song Pa 6960 26,96 32,3 i

3 Song Ma 890 3,37 4,0

4 Song Ca 520 2,09 2.5

5 Song Vii Gia - Thu Bon 1120 429 5,1

6 Song Tra Khic - 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 3,32 40

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

b) Nguéon ddu khi

Theo danh gid gin day nhat, tinh d&n nam 2002 6ng tri¥ luong dau khi ¢d thé thu héi

cla nudc ta vao khoing 3,75 ti m' dau qui déi, (ap trung chd yéu o thém luc dia, trong d6 trix

luong da duoc xde minh vio khoang 1,25 ti m® véi ti 1é khi dét chiém hon 50%. Téng hop trit

luong ddu khi duge cho trong bang 1.10.
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Bang 1.10. Tong hop trir luvng ddu khi

TT Danh muc | Tong(triéu m' qui diu)
1 | Tong trif luong va tiém nang dau khi | 3750
1| Trit lugng da phat hién va ¢6 thé thu héi 1251
2 | Tiém nang chua phat hicn: 2499 o
trong d6: - Gia thiét 1535
- Du bio 046
IT | Sin lugng da khai thic 141,4
11 | Trir lugng con lai ¢6 thé khai thic 1109,6

So véi cic nude trong khu vie Dong Nam A, tiém nang dau khi cda Viét Nam duoc

dinh gid & muc trung binh, thap hon Indonésia va Malaysia nhung cao hon cic nude con lai.

Hién nay, hang nam san luong dau tho duge khai thiac ¢ khoang 16 iriéu tan, dang ¢6
du kién nang lén 21,6 tricu tin/nam. Tir nhimg tan dau tho dau tien duoc Khai thac ké tir nam
1981 dén nay d nang Ong san lugng lén dén 100 tridu tan (thiang 11/2001). Diu duoce khai thic
chu yéu dé xuat khau. Sau khi nha may loc dau s6 | Dung Quat (Quang Ngii) duoc hoin thanh
thi moét phin dau tho sé duge loc tai day. Song song vdi viéc khai thic dau tho, tir nam 1994 viéc
khai thac khi thién nhién da dugc bit dau ¢ 1ai Ba Ria. Hién nay, trung binh méi ngay khai thic
tir 4 dén 4.5 wriéu m' khi déng hanh. Luong khi ndy dugc cung cap cho cum tuabin khi & Ba Ria,
Phi Mi va nha may LPG Dinh Cé cong suat 300 ngan tan / nam. Irén bang 1.11 la san huong
khal thac dau khi tir nam 1991 - 2000, don vi triéu tan.

Bing 1.1L. San luong dau khi(don vi triéu tan)

Nam 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
San luong 40 | 55 | 63 | 7.0 | 76 | 88 | 102 | 124 | 154 | 175
dau tho
Xudtkhau | 305 | 545 1 645 [ 6,09 | 76 | 87 | 102 | 124 | 149 | 17.4
dau tho
San lugng khi
(riéu m") - . . - | 186 | 270 | 400 | 880 | 1500 | 1600
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¢) Nguon than dd

Cic mo than chl yéu nam & Pong Bic Viét Nam (Quang Ninh). Sin lugng than khai
thdc hang nam o khu vuc nay chiém khoan 90% san luong than khai thac cba toan nganh than.
Loai than chinh & day la than anthracite va mot $6 lugng khong nhiéu than nau, than bun nam
& tam gidc song Hong vi song Mckong, Trén biang 1.12 bi¢u thi trit lugng kinh (& than trén lanh
thd Viet Nam.

Bang 1.12. Tri lugng kinh té cdc loai than trén lanh the Viét Nam

Loai than Vang mo rl r!{luc_{ll\g San lugng k!m thic
(trigu tan) trung binh
V1 (riéw tin/nam
trong do:
: o N - 11,7% khai théc 1o
Anthracite Quing Ninh 3238 13 ¢ khai thac 1o
thien
- 82,3% khai thic
ham mé
Than nau Tam gidc song Hong
215
Tam giac song Hong
Than bin va song Mekéng 348

San xuat than trong nude nhi€u nam tir 1976-1992 luén chi dat mde trén dudi 5 trigu
tin/nam. Bat diu tir nam 1993 san lyong duge nang 1én gin 6 triéu tan / nam va dén nam 2003 la
khoangl6 triéu tan (xem bing 1.13). Tiéu thy than trong nudc nam 1997 khoang trén 6 trigu tin.

Hién nay 16ng cong suat khai thdc clia cac mé than trong ca nuGe khoang trén 15 iriéu tan/nam.

Biang 1.13 - S@n luong than trong nude (10° tdn)

:
Nam 1990 @ul 1992 1993 11904 [1995 {1996 [1997 [1998 [1999 [2000 Exn 2002
Sinluong |46 [50  [s0 |59 |70 |84 88 |14 107 |00 |12 {13 6 |

Thun khai thiac duge sir dung trong cic nha mdy nhiét dién (Pha Lai, Uong Bi, Ninh
Binh) vd mét phin xuat khav ra nuéc ngoai biang dudng thuy. Giai doan 1991-1998 xuat khau
tong cong duoc 18,8 triéu tan, trung binh hon 2,3 triéu tan/nam. Pac biét nam 1996 di xuat khau
hon 3,6 triéu tan.
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d) Nguén nang luong dia nhiét

Két qua nghién ciru bude diau cho thay ca nudc ta c¢6 khoiang 300 mach nudc néng, nhiét
do trén mat dit do duoc tir 30 - 105”°C, phan bé cht y€u d vung Tay Bic (chiém 49%) va Trung
Bo. Cic mach nude ¢6 nhiét do cao tir 61 - 100°C phan 18w lai tap trung & mién Trung Bo (59%),
nhu mach nudc & Lo Voi-Quing Binh ¢6 nhiét do 100”C. Pd kho & chiéu sau gan mat dat chi
mdi ¢6 160 tai tai bon bdn tram tich cé trién vong dau khi. trong bdn bén thi ¢6 ba bon 1a d Song
Hong, Da Niang, Nam Con Son c¢6 gia tri gradien nhi¢t do 1a 42°C/km. Khi ddi chi€u véi cédc
nguon nude nong ¢ mién Trung Viét Nam vdi viung Nevada mién Tay nude Mi nhiéu chuyén gia
da nhan thiy nhiéu diém tuong déng. Néu theo cich ddnh gid ciia Mi thi 98% dién tich nudc ta
c6 gradien nhiét do 25°C/km, con 2% la 45°C/km thi tong trir luong dia nhiét & Viét Nam tuong
duong 9 u (an diu. Theo danh ‘gid cla cic chuyén gia thi & mot s6 diém 1ir Quang Binh dén

Viing Tau ¢6 kha ning xay dung nha may dién dia nhiét v8i tong cong suat khoang 200MW.
e) Nguon nang luong Mat Troi, gio

Nudc ta nam trong viung ¢6 s& gid nang trung binh khodng 2000-2500 gid/nam vdi téng
ning luong bic xa Mat Trdi cao, trung binh khoang 150-175 kcal/cm’.nam. Tuy nhién gia thanh
lp dat cac b pin Mat Troi rat cao, khoang 8-8,5USD/W.

Trén co $06 cic 6 héu théng ké tir hé théng do dém khi tugng thuy vian cta ta, nang
lugnig gié duge danh gid bang kWh/m’.nam & do cao 10 m. Tiém nang gié & nudc ta dude danh
gid vao khoang 800-1400 kWh/m’.nam & cdc hai dio, 500-1000 kWh//m’.nam & ving duyén hai
va Tay Nguyén va dud 500kWh/m*.nim & cic khu vue khdc.

Tinh dén cudi nam 1999, & nude ta ¢é 1000 tram dién gid ¢ gia dinh (cong suat tir 150-
200W). Hién dang ¢6 mot s6 dy dn dién gi6 ¢d 1on dang dugc dua vao k& hoach phdt trién
Khinh Hoa (20MW), Qui Nhon (15MW), Quang Ngii (800kW), Bach Long Vi (800kW), Ninh
Thudn (625kW). Du kién c6 thé dua (6ng cong suit dién gié lén dén 150MW vao khoang nim
2020.

1.4.2. Hé thong dién Viét Nam
1.4.2.1. Thue trung

Theo 16ng cong ty dién Iyc Viet Nam (EVN), nhu cau dién thoi gian qua da tang trudng
& muc do khd cao. Giai doan 1996-2000 tuy ¢ mot s6 nam bi anh hudng cda khing hodng khu
vuc nhung nhu cau dién vin tang & muc xap xt 13%, dac biét tir nam 2000 tdi nay nhu cau dién

dd tang & mic cao 14-15% va du bio € con duy tri 3 mic do nay trong nhimg nam téi.

32



Hién nay 16ng cong sudt lip dat cla cdc nha mdy dién nudc ta la 8909 MW, cong suél
kha dung khoang 8650 MW, trong do thuy dién khoang 46%, wuabin khi 27%, nhiét dién khodng
169, ngoai nganh 6%, diese! 5% (Hinh 1.8).

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

nong dan.

Mitc do phi dién dén cdc ving sau, vung xa di cao hon cde nude trong kKhu vue.

Diézen va thuy

Tuabin khi 27%

Nhiét dién dau 2%
Thuy dién 46%

Nhiétsdién than 4%

Hinh 1.8. Co cau nguén dién Viét Nam 2003.

Trén bang 1.14, s0 liéu cic nha may dién trong hé thong dién Viét Nam tinh dén nam
1999. (Nguon EVN). Nhin chung Viét Nam van 1a mot trong nhimg nudc c¢6 mic san xuat va
tieu thu dién nang thdp nhat tong khu vyc. Heé théng chuyén tai va phan phdi xuéng cap, lac
hau, hi¢u sudt cta cdc nhid mdy nhiét dién dudi 30%, tén hao dién nang con cao (nam 1999 t6n
hao 1a 15,5% ), mic do khong bing phang cla dé thi phu tai I I6n nén thudng xuyén phéi sa
thai mot lugng phu tai ddng ké trong cédc gid cao diém (trong cdc nam 1999-2002 lugng sa thai
khoang tir 200 MW dén 400 MW).

Vé co cau san xudt dién, trong nhitg nam tir 1991 dén 1996 san luong thuy dién Juén
chi€m 1 trong cao trén 70% (rieng nam 1994 lén dén 75%), nhung d& ¢6 xu thé€ giam dan va chi
con 51% nam 1998. Nam 2001 san lugng thuy dién dat cao nhat tir truée dén nay (18,215 u
kWh), nén ti trong thuy dién lai tang léen 59,5% va dén nam 2003 chi con 46,04%. San lugng
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tuabin khi dac biét 1a tuabin khi chay khi thién nhién ngay mot tang va dat 16i gan 20,3% trong
nam 2003.

e o
TBK chay diu . Dlezen'{].()? %
0,40% wihoi  f s
R 8,67% , Ngoai nganh

TBK chay khi

4.92%
20,32%

Nhiét dién diu .
2,16% B Rk,

Nhiét dien than 17,43%

Thuy dién 46,04%

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

Téng dién nang cung cdp cho ca nude nam 2003 l1a 41,3 ti kWh, v6i ti trong nhu trén
bang 1.14.

Bang 1.14. Cdc nha may dién hién co o Viét Nam

TT Ten nha mdy T | e
(1) @ (3) @)
1 Thuy dién 4136 4148
""" I | ThicBa 108 120
2 | HoaBinh 1920 1920
: P2 - - R -2
+ Song Hinh 70 70
et o S 2
6 | Pa Nhim-Song Pha : 177 177
Iy Tri An 400 400
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Bang 1.14 (1iép theo)

_____________ (0 ) 3) B
8 v S 2
_________________________________ i - -
_____ — o 2 >
- i I 2| e
| Nhiét dién _ 1818 1768
[ Ubng Bf (chay than) 105 10s
2| Ninh Binh (chay than) 100 100
5 iy S E
ok e - -
S o -2 e
6 Hiep Phude (NMD doc 1ap) 375 375
_____ o e - —
7 Thu Brc (TP. HCM) 128 70
_______ T
R e )
- 2 MR
o e
v Diézen
d an Mién Bac
22 Mién ”frung h
23 Mién Nam 102.9 50
""" 24 Mua ngodi 22472 2242
B o 22 -

Hé théng dién 500 kV bit ddu van hanh tr gitra nam 1994, vai viec dua vao van hanh
duong day 500 kV Bic-Nam dai gan 1500 km va cdc tram 500 kV Hoa Binh,Pleiku va Phi Lam
cong suit mdi tram 1a 900MVA. Hién nay tdng chiéu dai cic dudng day 500kV da la 1534 km
va tdng cong sudt cic tram bién dp S00kV 1a 2700MVA.
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1.4.2.2 . Cdc dinh hucéng phdt trién nganh Pién luc Viét nam
- Sap xé&p lai va 6n dinh 16 chifc san xuat.

- Dau e chiéu sau, cai teo nang cap,hién dai hod déi voi cac co sO ngudn va ludi hién

6, déng thdi phit trién ngudn va ludi dien mai mot cich déng bo.

- Phat trién cdc cong trinh thuy dién(dac biét 1a cong trinh Thuy dién Son La) dé tan
dung khai thac ngudn thuy nang cua dit nudc, trudc hét tap trung vao cdc cong trinh hiéu qua
kinh t& cao trén sdng Da, song S¢ San, s6ng Déng Nai va cac song khac. Phat trién cic nhd may
nhiét dién véi nguon nhién lién da dang nhu khi dét, than, dau mo. trong dé wru tién cic nha may

dién s dung khi dot phi hap véi kha nang khai thic cic moé khi cla nudc ta.

- Phéi hop v6i cdc nude trong khu vire nghién ctiu va trién khai dir dn lién két lugi dien

khu vuc dé rao doi dién nang va nhap khau dién cho giai doan tir nam 2005.

- Nghién ctru va trién khai chuong trinh DSM (Demand Side Management- Quan 1i nhu
cdu phu tai) nham ti¢t kiém dién nang. Thuc hién cic bién phap tich cuc dé giam 16n that dién
nang (tr 15-16% nam 2000 con 11-12% nam 2010).

- Trién khai chuong trinh dua dién vé ndng thon, xay dung thi diém dién khi hod nong
thén va moé hinh quan I luéi dién nong thon hop i, ¢é hiéu qua.

- Thu hdt vén dau tu trye tiép cua nudc ngoai va cdc thanh phan trong nudc tham gia
ddu tu vio phdt trién nguén luGi dien dusi dang BOT, BOO, IPP, JV trén co s& dién luc quéc
doanh phai gilr vai trd chu dao. Nghién ciu dé ¢6 phan hod mot s6 nha may vira va nho, Juéi
di¢n phan phoi khu vue dé giai quyét khé khan vé nguén von dau tu va tang hiéu qua san xuat
kinh doanh.

- Diu tu trang bi cdc day chuyén cong nghé tién tién cho cic x{ nghiép co dién, dic biét
12 cic thi nghi¢m dé timg budc ty sian xudt trong nudc cic thiét bi va vat tu k1 thuat dién cho luéi
dien dén 220 kV va cic phu ting vat tv cho sira chita ngudn dién.

+ Qui hoach dai han vé 16 chic va dao tao (dac biét chu trong cong tic dao tao lai) dong
thoi kién todn cdc cg s& dio tao dé 6 di ning luc dao tao chinh qui va boi dudn, rgan han.
1.4.2.3 Cdc du dn phiit trién cia nganh Pién

a. Cac nguon dién ciia EVN sé diroe aay dung:

Thuy di¢n Son La (2400MW), Nhiet dien O Man (600MW), Thuy di¢n Dai Ninh
(300MW), Thuy dién S¢ San 3 (260MW), Nhiét dién Hai Phong (600MW), Nhiét dien Usng Bi
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mao rong (300MW), Nhiét dien Pha Mi 2+3 (2x720MW), Nhiét dién Soc Trang (475SMW), Nhiét
dién Quang Ninh (300MW), Nhiét dién Na Duong (100MW), Nhiét dien Cao Ngan (100MW),
Thuy dien Dai Thi (300MW), Thuy dién Dong Nai 3+4 (2x255MW).

b. Due kién phdr trien Widi dién truyén tdi

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

tram bién dp tir 110 kV trg 1én, trong doé chia theo cdc cap dién dp nhy sau:
+ Lud 500 kV: 809 km duong day va 2.700 MV A cong suat tram bién dp.

trong d6: Pudng day Yaly-Pleiku 2x25 km, Pleiku-Phti Lam 537 km, O Mo6n - Phi Lam 182
km, Phi Mi-Nha Be 2x49 km, Nha Be-Phd Lam 16 km;

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

Tan Dinh (450 MVA), Bio Loc (450 MVA).

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

+ Luoi 110 kV: 4.830 km dudng day va 18.241 MVA céng suat tram bién ap.
§1.5. GIA CA NANG LUONG VA CHINH SACH CUA CAC QUOC GIA
1.5.1. Khai niém chung veé gia ca nang lugng

Trong nam 1990, nganh kinh t€ nang lugng thé giéi di hoat dong ra sao? Nhimg lua
chon nang lugng da duge thuc hién nhu thé nio: lua chon gitta nhing nang lugng san cé hay
gifta cdc ky thudt c6 thé dim bao su can bang nhu cdu nang lugng cho nhing nam sau? Phai
chang nguoi ta ¢d y tic dong tdi hé thong cdc thiét bi hién ¢6 ¢ cic ho tiéu thu ciing nhu § cic
nganh san xuat nang lugng? Trir nhimg trudng hgp ngoai 1é ( nhitng co s& cong nghiép duge
trang bi dong thdi nhiéu ngudn cung cip va thiét b st dung ning luong) cac ho tiéu thu khong
thé thay doi mot cdch thudng xuyén ngudn cung cip nang lugng cla minh. N6i chung ho déu
chd dgi dén ky han thay theé cia thiét bi. Con d6i vdi cac co s§ san xudt nang luong, ngudi ta bd
von dau tir d€ san xuat nhiéu nam, néu khong néi 12 nhiéu thap Ky (cdc nha may dién, cic dudng
day tai dién siéu cao dp, cic duong 6ng dan khi dot, cic ham mo). Nhu vay, sic i cia phan ki
thuat ha ting va théi quen ¢d tdc dong rat [6n dén nhimg lua chon nang luong. Trong cdc thoi ki
¢6 su tang trudng kinh ¢ manh (1950-1960) hoic ¢6 su khing hoang vé cung cdp nang lugng
(1970), su thay the ¢6 thé dién ra wong d6i nhanh: thay thé than dd bang dduw mo va sau d6 1a
tiét kiém nang luong va lai thay thé ddu mo bing than d4, khi thién nhién va dién. T4t ca ohimg
thay doi nay déu dugc diéu khién bai su bién dong vé gid ca wén thi trudng quéc t€. Nhimg bién
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dong nay da ddng vai trdé chi yéu, it nhit 1a cic nudc c6 nén kinh t¢ thi trudng va khong chi
truong mot ché do wr tic, tu cdp.

Tuy nhién hé thong gid nang lugng quoc 1€ khong bao gid tic dong mot minh vai cach
thifc riéng ré, ma noé tac dong dén cac ho tién thy, cdc co 6 san xuat thong qua hé thong gid
nang luong quéc gia, nai phan dnh chi phi san xuit coa ngudn nang lugng quéc gia, céc bicu gia
ban thire t& va dic biét 1a hé thong thué khoi nha nudc. Chinh vi vy ma su lua chon nang lugng
chiu dnh hudng cia cdc chinh sdch phat trién kinh &, chinh sdch phit trién cong nghiép, chinh
sdch vé madi truong va 1t nhién vé ca nang huong.

Céc thoi quen sir dung, hé thong gid qude (€ va chinh sdch cia cic qudc gia giai thich
phan 16n nhimg lua chon ning lugng cua cac ving khic nhau wén thé gidi. Nhung chdng ta cdn
nghién ctu sau hon n@a, bdi vi su hinh thanh cva hé théng gid nang lugng quac 1€ khong bao gio
t6n tai mot cach doc lap voi cdc chinh sdch nay va vdi chién luge cua cde cong ty. Cii nay hay
céi kia déu inh huong dén cdc nhan 6 xdc dinh kha ning cung ciu vé ning lugng. Hoat dong
cla cic 6 chic cdc nude xuat khdu diu mo OPEC (Organization of Petroleum Exporting
Countries) cung cap cho chiing ta su minh hoa day sitc thuyét phuc. Nhiéu cong ti nang luong da

qudc gia thir don trude su bién dong cua thi trudng thong qua mide dau (ur cia ho.
1.5.2. Chinh sach cua cac quoc gia vé gia nang luyng

Tuy theo muic do phét trién kinh t€ cta cdc nudc (hé thong kinh 1& hoic mic do phu
thudc vao bén ngoai clia nd) ma su can thiép cua nhi nude vao tién trinh hoat dong cia hé thong
nang lugng clia ho ¢6 thé khic nhau. Nhimg wu tién c6 thé thudc vé tinh an toan cla hé thong
cung cdp nang lugng, sy bao vé ngudi tidu dung hoac su gidm st viéc quan ly tai nguyén thién
nhién. O nhiing nuéc ma ngudi ta di lua chon mo hinh kinh t& ké hoach ho4 tap trung, thi ho
khong tim cdch tic dong dén nhimg lua chon riéng biét, con & nhimg nudc ¢é nén kinh (€ thi
trudng thi ngudi ta thudng can thiép dén mot cich gidn 1iép thong qua cdc don bay nhu quy ché,
gid ca. Tuy nhién, tinh an toan cva hé thong cung cip nang lugng va bao vé nhimg ngudi tiéu
dung 12 hai nhan (6 quyét dinh cdc hoat dong thudc vé cau triic nhu qudce hitu hod, sat nhap hoic
giai thé cac xi nghiép.

Viéc phat trién cla tinh da dang hod cdc muc tiéu va cdc thé thic can thiép da tao nén
mot sur khdc biét khd 16n trong chinh sach nang lugng quoc gia. Sau day 1a mot vai nét chinh
duogc rit ra tir nghién ciu su anh huong cia gid nang luogng quoc té kén viéc lua chon nang luong

cla cac nudgc.
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Cdc nude phdt triéen OCDE: Pugc khuyén khich clia co quan nang luong quéc t& AIE
ma ho 1a thanh vién, cdc nudc thuoc khoi OCDE da cé sy xich lai gan nhau trong chinh sach
ning lugng cua ho ké tir cuéc khiing hoang ddu mo lin thit nhat. Do phai phu thuéc nhiéu vao
thi truong quac €, cdc nude nay da dan dan loai trir duac trd ngai cho viéc wr do nhap khau, Nhu
vay méi quan tam chu yéu cua ho chi con Ja 1inh an toan cho hé théng cung cap, kha nang cach
tranh clia nén kinh 1€, bao vé ngudsi tieu dung va bao vé mai sinh: thir tu uu tién va s to hop cac
muc tiéu c6 thé khdc nhau & timg nudc. DE dinh hudng cho viéc lya chon nang luong phi hop
vai chinh sdch dd duge hoach dinh, nguoi ta sit dung nhiéu cong cu khdc nhau, trong dé thué la

mot cong cu quan trong.

Mac dur ¢6 sur chénh léch rat it trong chi phi cua hé thong cung cap, nhung gid bin mét
tan diu mazut (loai nhe) diing say suéi dan dung d Pan Mach cao hon d Pac dén 2,5 lan. Nguge
lai cdc tai x€ 616 6 Dan Mach chi phai tra v6i gid bang mot nita so vdi ¢ Anh, Italia, Bd Pao
Nha...dé mua mot tin gazoin. Nguén goc cla su chénh léch nay la do sy khic biét trong biéu
thué. Trong (at ca cdc nén kinh 1€ thi trudng, biéu thué danh 1én nganh giao thong vé mat ty 1@
thudng cao hon so véi cic nganh cong nghiép va dich vu khic. Pdu tién 1a 6to, ngudi ta co1 d6 1a
mat hang cua xa xi chi danh riéng cho ting 16p ¢6 dic quyén trong xa hoi. Nhung khi ma mat
hang nay da tré nén thong dung, thi ngudi ta nhanh chéng hiéu ra ring mifc tiéu thu xang sé it
phy thuodc vao gid ca. Vi vay ma gid xang chiu mot biéu gid dao dong 1ir 30% & Mi dén 76% G

Italia.

Nhirng san pham nang lugng sif dung trong cong nghiép néi chung khong bi dinh thué,
hoac néu dinh thi rat thap, diéu dé nhim dam bdo kha ning canh tranh trong cdc xi nghiép. Tuy
nhién, 1ir sau cuoe khiing hoing dau mo, viec danh thu€ Ién cc san pham nang lugng dugc thuc
hi¢n rat khic nhau gilfa than da, khi thién nhién, dién nang (suat thué nhé hoic bang khong) va
dau nang, loai sin pham bi dinh thué cac ¢ nhing nudc ¢6 y dinh thay thé dau bing cdc dang
nang luong khic.

Ning lugng sir dung trong khu vuc dich vu va sinh hoat nam & vi tri trung gian. Mic
thu€ trung binh tir 10% - 20% ctia biéu gid ban, nhung c6 thé ¢é su chénh léch khd 1on gifta cdc
nudc. Diu mazut nhe bj ddnh thué nang véi muc tiéu dé ngudi tiéu diing tim cic san pham nang
lugng thay thé khic. Biéu thué ddnh lén dién va khi thién nhién nhe hon rat nhiéu, dic biét ma &
nhimg nudc ngudi ta quan tam dén vin dé bao vé moi truong (Thuy Si, Nhat Ban, Ailen).

Nhu viy, & cdc nudc thude khdr OCDE, hé thong gia nang lugng cha cic quéc gia bam
rat sit su thay doi gia trén thi truong quéc t€. Tuy nhién, qud trinh diéu chinh khong phai hoan
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toan giong nhau. Mot sif so sdnh vé miic va cau triic cba gid nang lugng cudi cung nam 1989 cua

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

Ving dau tién la cdc nuéc Bic M1, noi ma gia nang lugng duoc coi 1a ré. Gid ban cia
cdc dang mhién li¢u sir dung trong cong nghiép (than céng nghiép, diu nang, khi thién nhién)
thdp hon gid cia cdc nudce khac va thap hon ca gid trung binh clia dau tho nhap khau. Ciing & céc
nganh cong nghiép, gid trung binh dién nang d Mi (0,048USD/kWh) va dac biét 1a & Canada
(0,031USD/KWHh) dugc coi la thuoe vé nhing nudce c6 miic gid thap nhat cung véi Oxtraylia,
Thuy Dién va Phdp. Vi mice 0,279USDAIL, gid xang & Mi ré hon nhiéu so vdi cac nudc khéc.

Nhat Bin 1a nudc @ thdi cyc khidc. Do nhimg diéu kién khic biét 3 he théng cung cip
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 ca gid nhap khau trung binh cla diu thd. M6t lit xang & day
bdn dit gap ba lin & Mi, gid 1kWh dién nang ding trong coéng nghiép hay dich vu va sinh hoat
cling dat tuong tu nhu vay.

Céc nude Tay Au nim & vi (i trung gian. Céc dang nhién liéu cung cdp cho cdc nginh
cong nghiép déu dit hon & MI, nhung lai thap hon so véi gid diu thé nhap khau. Gid dién nam G
muc trung binh gidta Nhat Ban va Mi, ¢6 trwong hgp gia 1kWh dién ndng bdn cho cong nghiép

rat gin gid bin & Mi1. Nguac lai, gid cdc dang nhién liéu 6t6 Yai gin véi biéu gid cua Nhat Ban.
§1.6. QUAN LI NHU CAU NANG LUONG
1.6.1. X hai niém chung vé DSM

Quan ly nhu cau tiéu thuy (DSM — Demand Side Management), trong d6 ¢6 tiéu thu ning
luong va tiéu thu dién nang la mot trong nhitg gidi phdp cho phép quan If sy tang trudng cia
nhu cdu dién nang, gidm sec €p vé von dau tu phdt trién ngudn va ludi dién... Pay 1a mot vin dé
mang lai hi¢u qua Idn va mang tinh toan cau. Ngudi ta dinh nghia DSM nhu sau: “DSM la tdp
hop cdc gidi phap ki thuat, cong nghé, kinh 18-xa hoi nham qudn I va s dung dién mor cdch
hiéu qud va hop li nhat, dong thoi cdi thién bidu dé phy tdi dé' dat hidu qud sdn xudt nang hiong

t61 hon™.
Hai chién lugc co ban ma DSM mang lai dd1 véi viéc san xvat va tiéu thu dién nang 1a:
+ Nang cao hiéu suat sir dung dién nang & cdc ho dung dién.

+ Diéu khién nhu cau dién nang phu hgp véi kha nang cung cap dién niang mot cdch
kinh &€ nhat.
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Cic quéc gia phat trién va chua phét trién déu da tién hanh chuong trinh qusc gia vé
quéan 1y nhu cdu tiéu thu nang luong. O cdc nude trong khu vie nhir Théi Lan, Malaysia, chuong
trinh 4p dung DSM da vi dang duoc thyc hién, bude ddu da c6 nhitng két qua kha quan. D6i véi

nudc ta day la mot van dé méi, cdn duoc nghién ciu ki va nhanh chéng trién khai.

1.6.2 Sy bién thién cua do thi phu tai

Phu tai nang lugng c6 mot dic diém 1a thuong bién doi khong déng déu theo thoi gian
trong ngay (gid cao diém, gid thip diém), theo ngdy (ngay lam viéc, ngay nghi), theo mia trong
nam (mia lanh, mua néng) va theo xdc sudt dong cét phy tai mot cdch ngiu nhién. Su phan bo
khéng déu nay thudng do gid giac va thdi quen trong sinh hoat, cich t6 chic sdn xuat, 1am viéc
va nghi ngoi, surthay doi thai tiét...Su chénh léch giira phy tai 16n nhat va phu 1ai thdp nhat cia
36 thi phu tdi ¢6 thé rat I16n lam cho viéc van hianh he th()’hg kho khin, gay qua tai cho ngudén va
thi&t bi ruyén tai trong gio cao diém va ngugc lat gay nén tinh trang van hanh khong kinh t€
trong gid thap diém. Doi khi d6 1a nguyén nhan chinh gay truc trac ky thuat hoic hong héc, su
c6 do1 vé1 hé thong.

Poi v6i cdc do thi phu tai ¢6 thanh phan phu tai sinh hoat 16n thi thudng do chénh léch
gifta phu tai gid cao diém va phu tai gia thap diém 1a rat 16n. D6 1a diéu rat bat Ioi cho hé théng.
Vi du & nuée ta, vao mua kho, khi khong di nude cho cdc nha mdy thuy dién, dé "phu” duoc
nhu cdu cao diém, h¢ théng phai huy dong nhimg loai ngudén c6 chi phi nhién liéu 16n nhu:
diézen, cdc nhi may chay ddu ké ca diu DO hoic 12 phai cit bét tdi...con vao gid thap diém cla
mua nude, mac du dd ngimg hau hét cdc nhd mdy nhiét dién, & cdc nha mdy thuy dién van phai
dimg bét mot s6 16 mdy va xa nudc thita di Vi cong sudt tdng qua nhd. Mat khic nhimg su ¢
anh hudng dén toan bo hé thong ciing thudng xay ra vao cic gid cao diém do chdy mdy bién 4p,
tut 1eo, dint day...Vé mat van hanh véi dd thi phu tai bién dong 16n, thanh phan thay d6i, qué
trinh khéi dong va dung mdy dién ra thudng xuyén anh hudng dén twéi tho va chi tiéu kinh t€ ky
thuat cba cic thiét bi trén todn hé théng, 16n that cong suat va dién nang ciing nhu céc chi tiéu
chat luong dién nang khac luon bi€n dong trong gidi han rong. Van hanh nhu vay la rat khong
kinh té€. Vi vay van dé ap dung ki thuat diéu khién quan 1y dién nang DSM di dugc nhiéu nude
phat trién nghién ctru 4p dung tir nhidu nam nay va hién nay nhiéu quéc gia da xem DSM nhu la
mot phan quan trong trong chuong trinh nang lugng cta minh.

1.6.3.Muc ti¢u va chién lugc ciia DSM

Hai muyc t1éu dong thoi ciing 14 hai chién luge quan trong cta DSM 1a nang cao hiéu qua
str dung dién nang & cic ho diing dién va diéu khién nhu cau sir dung dién nang sao cho phl hop
véi kha nang cap dién cla hé thong. Ta s€ 1dn luot nghién ciru hai van dé do:
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1.6.3.1. Ndang cao hiéu qud su dung dién nang o cdc ho dung dién

Muc tiéu ctia chién luge nay 12 nhdm giam nhu cdu dién nang cia cic phu 1ai dién nhd
viéc sir dung cdc thiét bi dung dién c6 hiéu sudl cao, gidm ton that dién nang va han ché sir dung

nang lwong mot cich vo ich. Cac giai phdp dé thuc hién chién luge nay nhu sau:
a. Surdung cac thiét bi dang dién ¢6 hiéu sudt cao

Do 4p dung cdc tién bd vé khoa hoc va cong nghé nén da xuat hién trén thi trudng cic
thi€t bj tiéu thu dién cé hiéu suit cao. Vi vay c6 thé tiét kiem mot lugng dién nang 16n trong cic
linh vuc san xudt va doi séng nhu sir dung cdc thiét bi chi€u sing tiét ki¢m dién, sur dung cac
dong co dién va cdc thiét bt sir dung dong co dién ¢ hiéu sudt cao, thay thé cac thiét bi dién co
bang cdc thiét bi vi dién 15 c6 cling chitc ning nhung tiéu thy nang lugng it hon nhiéu (vi du thay

th€ cic role dién ca bing cdc role ki thuat s8 )...
b. Han ché'tor da viée sit dung dién nang vo ich

St dung dién nang vo ich la viécsur dung dién nang lang phi, khong c¢é muc dich, vi du
nhu thip dén giita ban ngdy, dé that thodt qud nhiéu nhiét nang trong cdc thiél bi nhiét ¢ ding
dién, that thodt dién nang trong cdc linh vuc cong nghiép va sinh hoat do thist ké cic cong trinh
kién tric va xay ding qui trinh san xuit khong hop Ii hoac do cau méc dién tuée cong to. Dé
han ché 18i da viéc st dung dién ning vo ich can dp dung cac bién phdp nhu sir dung cdc hé
thong tu dong déng cit ngudn dién, diéu chinh cong suat tiéu thu cho phit hgp vdi yéu cau, cai
tién cdc 1dp cach nhiét cua cic thiét bj nhiét co sur dung dién nang, thiét k& kién tric hgp I céc
toa nha theo huéng sir dung hi¢u qua nang lugng dé giam nhu cdn dung dién, 61 tu hod cdcqui
trinh st dung thiét bi ding dién trong cong nghiép, quan I chit ché hon dudng day cung cap

dién va cdc thiét bi do dé€m dién nang...
1.6.3.2. Diéu khién nhu cdu st dung dién phit hop v6i khd ndng cung cdp dién

Viéc diéu khién cac nhu cdu sk dung dién cho phi hgp véi kha nang cung cap dién duoc
thuc hién bai cdc nha san xudt va phan phéi dién. Cic giai phdp dé thyc hién chién luge nay bao

gom:
a. Thay doi dé thi phu tdi nham gidm do chénh giita phu tai dinh va phu tdi thap nhat
Cic bien phap dé thay déi do thi phu tai la:

- Cit giam dinh. Day 1 bién phdp nham giam nhu cdu dién trong cdc gid cao diém cla
hé théng dién. C6 thé cat giam dinh mot cach cudng bitc boi cac thiét bi dong cat tu dong hoac

cét giam dinh mét cach ty gidc thong qua viéc dua vao st dung cong to hai gid.
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- Lap thap diém. C6 thé lap thap diém bang cich tao thém cdc phu tai luc thap diém va
cling diing bién phép ty gidc bang viéc sir dung cong to hai gia. Vao cac gid cao diém cong 1o sé
chay nhanh hon, nhu vay s& lam cho ngudi st dung dién tur gidc cat bat cdc thiét bi khong cin
thiét sir dung trong cic gio do.

- Chuyén dich phu tii. Chuyén sir dung dién lic cao diém sang lic thap diém cha do thi
phu tai s& lam giim ddng k¢ chi phi san xuat dién nang ldc cao diém déi véi nha cung cip, giam
chi phi mua dié¢n cho khich hing do chinh sich gid dién ma vin khong iam thay déi t8ng dién
nang tiéu thu trong hé théng dién. Ngoai ra ngudi ta con san xudt va sir dung hang loat oto dién,
xdy dymg cidc day chuyén cong nghé tr dong lam viée vao gid thdp diém nham ldp ddy ving 1dm
cua do thi phy tai dién.

b. Tich trix nang licong

Giadi phap nay ciing cho phép dich chuyén nhu cau st dung dién tr thdi gian cao diém
dén thai gian thap diém. K¢t qua la gidam chi phi sir dung dién cho cdc ho tiéu thu trong khi nha
cung cap dién cling dat duge muc tiéu san bing dé thi phu tdi, tict kiém von phat rién ngudn v
WG dién. Mot trong nhiing bi¢n phdp hiru hiéu dé tich trir nang luong la xay dung nha may thuy
dién tich nang. Dién nang <& duiroc phdt ra vio gid cao diém va dugc tiéu thu vio gis thap diém.
Hién nay & nude ta dy dn nha mdy thuy dién tich nang ciing dang trong giai doan nghién ciu.

¢. Sir dung nguon nang lugng maoi

Pay la giai phiap ap dung cic cong nghe sir dung nang luong mdi dé bo sung va thay thé
cdc dang nang lugng cd. Giai phdp nay lam tang kha nang ddp ung ctua hé thong dién va mang
lai nhiéu 1ot ich khac vi né tan dung dugc cdc dang nang lugng dang con bi bo phi nhir nang
luong Mt Troi, nang lugng gié, nang lugng dia nhiét, nang luong séng bién...

d. Chinly sach doi véi gid dién ndng

Viéc dp dung biéu gia dién nang hop Ii s& tao dong lyc lam thay doi dic diém tiéu ding
dién va san biang do thi phu tai cua hé thong dién. Cic giai phdp DSM déu bi tic dong boi ba
loai bicu gid sau:

- Gid thai gian ding dién: muc tiéu chinh cia biéu gid nay 12 kich thich ho tieu thu thay
d61 thai gian dung dién cho phi hop véi kha nang cap dién.

- Gia cho phép cét dién khi can thiél: biéu gid nay dugc ap dung dé khuyén khich cdc
khdch hing cho phép cit dién trong rrudng hop can thiét, phit hgp vai kha nang cung cap dién
kinh t€ cha nganh dién.

- Gid dién danh cho nhitng muc tiéu ddc biét: Biéu gid dac biét nham khuyén khich

khdch hang dp dung DSM hoac thuc hién cic muc tiéu phét trién kinh t& cita Nha nudéc.
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Chuong 2

KHAI NIEM CHUNG Vi QUI HOACH HE THONG BIEN

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

Nguyén 1i co ban cia phuong phdp 11€p can hé thong dua trén phép bién chimg duy vat
dé nghién c\iu cic hé thong phitc tap.

Cic he théng nang luong thudc loai hé thdng 1on theo nghia phifc tap gébm nhiéu moi
quan hé bén trong va bén ngoai, ¢6 phan cap theo nghia c6 nhimmg hé thong con va c6 tinh phit
trién.

Trude day vai quan diém co gi6i, ngudi ta nghién ciru doi tuong bang cdch chia cit, tich
101 thanh timg bo phan va (ién hanh nghién ciu trén timg bo phan. Tir tinh chat timg bo phan suy
ra tinh chat todn hé théng. Quan diém co gidi ¢6 nhuoe diém |2 cit rdi cdc bd phan mét cich
thuc su, khéng nghién cifu cdc méi tuong quan chat ché gitra ching, khong xem xét cic phdn
trong méi lién quan chat ché véi t8ng thé, coi tinh chat téng thé 1a do tinh chait b6 phan cong lai.

Quan diém Duy vat bién chimg da chi ra cch tiép can hé théng bing phuong phip phan
tich va phuong phép téng hgp. Phan tich 1a phuong phap phan chia hé théng thanh ciac bo phan
c4u thanh don gian hon. Nhung muén nhan thirc duge cau tao, tinh chat, chic nang va qui tuat
phat trién thi phuong phdp phin tich phai di déi véi phuong phdp tong hop.

Dé diéu khién t6i vu mot hé thong 16n cdn phili xuat phét tir viéc thoa man muc tiéu 18i
uu chung va thoa man mot loat cdc muc tiéu cuc bd. Nhy vay cdc muc tiéu cuc bé phai phir hop
vdi muc tiéu chung hodc it ra la khong mau thudn voi muc tiéu chung. Dé giai bai todn phic tap
nay phai két hop cic phuong phap chinh qui chat ché vdi cdc phuong phip khong chinh qui. B6
chinh 12 noi dung clia viéc tdng hop va phan tich hé théng. Viéc 18ng hgp va phan tich hé théng
khong chi dé€ biét dugc cac qué trinh xay ra trong hé théng ma codn dé xic dinh duoc chiéu
huéng phat trién t6t nhat cha hé théng. N6i cdch khdc, ta c6 thé tim duoc 101 gidi cho bai toin
qui hoach t6i wu.
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Phuong phap chinh qui 1a cidc phuong phap toan hoc chat ché két hop vai mdy tinh. N6
bao gém qui hoach tuyén tinh, qui hoach phi tuyén, qui hoach dong, qui hoach thuc nghiém, qui
hoach nguyén hdn hop, Ii thuyét tro choi, Ii thuyét nhan dang v.v...

Phuong phap khong chinh qui nhu cdc thi tuc logic, cdc thu tyc déi thoai lap, cdc
phuong phéap thue nghiém v.v... déu dua trén sy ddnh gid xuat phat tir kha nang sing tao, kinh
nghiém va truc gidc cta ngudi
nghién cttu.

2.1.2. Phurong phap phan tich hé thong
Vé nguyen tic phuong phip phan tich bao gém cdc budc chinh sau:

a) Ddt bai todn: Lua chon hé thong can nghién ctu, xdc dinh cdc gidi han cta nd, xay

dung muc tiéu can diéu khién.

b) Xay dung moé hinh todn hoc ciia hé théng.

¢) Liuta chon plurong phdp gidi mé hinh todn hoc da chon.

d) Dur bdo cdc chiéu hdng van dong ciia hé thong, xdy ding cdc phiwong an phat trién
ctia hé thong tuy theo cdc khd ndng diéu khién.

e) Chon phutong dn phdt trién t6i i theo cdc tidu chudn da dioe chdp nhén.

Trong méi budc déu ¢6 thé sit dung cic phuong phép todn hoc chinh qui va khong chinh
qui. D6i vdi hé thong ning luong, do cdc thong s6 cla hé théng déu c6 thé duoc biét kha rd nén
chil yéu la sur dung cdc phuong phdp todn hoc chat ché.

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

Qui hoach phdt trién hé théng niang lugng nham muc dich dim bio mét cich t6i uu
nguén nang luong hitu ich cung cdp cho nhu cdu cla xa hoi. Xuat phdt tir dinh huéng phat trién
kinh t¢-xa hoi clia dat nudc, cic nganh trong nén kinh t€ quéc dan xay dung qui hoach phat trién
nganh. Trén co sd d6 ¢6 thé tinh duge nhu cdu nang luong hitu ich (hinh 2.1). Tir nhu cdu ning
lugng hitu fch, c6 xét dén ton that nang lugng trong cic khau truyén tai, phan phéi va bién doi
nang luong, cé thé giai bii todn t6i wu dé tinh duoc nhu cau ndang luong cudi cing dudi dang
dién nang, sin pham dau, sin pham khi hodc than thuong mai. Dén day lai can ¢t vao nhu cdu

cdc dang nang luong cudi cling, cic loai t6n that va khi ning cung tng dé gidi bai todn t6i uu
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1im ra nhu cdu ctia cac dang nang lugng s cap nhu thuy nang, nang lugng hat nhan, dau tho, khi

thién nhién, than da va cic dang nang luong mdi.
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Hinh 2.1. Hé thong bién doi va su dung nang heong.

Van dé thay thé 1an nhau giita cdc ngudn nang luong khic nhau dé tao ra nang luong
cudi cung va nang luong hitu ich la bai todn t61 vu cin giai quyét trong bai todn nang lugng noi

chung va bai todn qui hoach nguodn dién néi riéng.
2.2.2. Cau tric phan cip cua viec qui hoach hé thong nang luong

Viéc qui hoach hé thong nang lugng cé ciu tric phan cap nhu hinh 2.2. Dé ¢6 thé qui
hoach phit trién hé thong nang lugng can phai xét dén nhiéu y&u t6 khdc nhau, vi du nhur chinh
sdch nang lugng cua nha nudc, nhu cdu sir dung niang lugng trong tuong lai, kha nang cung cdp
cdc nguodn nang lugng so cdp, kha nang cung cdp thiet bi, kha nang tai chinh cia quéc gia hodc

cdc nha dau tu, anh hudng ciu cdc cong trinh ning fugng dén moi trudng v.v...

Nhu cau str dung nang lugng mot cdch an toan, hiéu qua va ti€t kiém trong tuong lai
chinh 1a muc dich cin ddp utng cla viéc qui hoach phat wrién hé thong nang lugng. Mudn xac

dinh duoc nhu cau sir dung nang luong trong tuong lai can phai giai bai todn du bio nang lugng.
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CAN BANG NANG LUONG

Hinh 2.2. Cdu triic cua qui hoach hé thong nang luong.
§2.3. NHIEM VU CUA QUI HOACH VA PHAT TRIEN HE THONG PIEN

Qui hoach phat trién hé thang dién 1a mot b phan quan trong nhat trong qui hoach ning

luong. Nhiém va cla qui hoach phdt trién hé thong dién la:

Du bdo nhu cau dién nang va dé thi phu tai cla hé théng cho tuong lai c6 xét dén dinh huong
phat trién kinh (& - xd hoi ctia dat nudc.

- Xadc dinh u lé (61 un giira cdc loai ngudn adng lugng sd cdp: thuy nang, nhién li¢u hod thach
(than, ddu, khi tu nhién), hat nhan, cdc dang nang lugng mdi va tdi sinh ding dé chuyén hod
thanh dién nang trong timg giai doan tuong lai.

- Xdc dinh kha nang xay dung va diéu ki¢n dua vio hoat dong cua céc loai nha mady dién khac
nhau trong hé thong dién sao cho dat duogc hiéu qua t61 uu.

- Xay dumg nhimg nguyén tic co ban vé phit trién hé thong 1u6i dién truyén tai va phan phéi:
van dé lién k&t hé thong, tai dién di xa, ciu tric 161 vu cia ludi dién, van dé su dung hop li
va 1181 kiém dién nang, van dé giam thiéu anh hudng cua viéc phdt trién dién ning lén moi
truong ...
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§2.4. QUAN HE GIUA NANG LUONG VA MOI TRUONG

Su phét tri€n cia nganh nang luong ¢6 anh hudng rat 16n dén moi truong. N6i chung
viéc xay dung va dua vao van hanh cdc nhi mdy dién ¢6 anh hudng xau dén mai truong. Khi dot
than, dau va khi d6t d€ bién nhiét nang thanh dién nang trong cic nha méy nhiét dién khong thé
tranh khoi viéc thai ra bdu khi quyén mot huong 16n bui va cic chat thdi doc hai khéc.

Viéc anh hudng dén moi trudng clla qui trinh san xuat va tiéu thu nang lugng cé thé ké
ra cdc mat chu yéu sau:

1. Gay 6 nhiém tdng khi quyén

Cic chat thai déc hai tlr cic nha mdy nhiét dién c6 thé liét ké ra nhu CO, CO, , SO, .
NO, ...

Cu thé 12 khi d6t 1 tan than sé sinh ra 66 kg SO,, 11 kg bui va nhiéu khi doc hai khéc.
Maéi nam luong khi CO, do con ngudi d6t nhién liév khodng phé thai vao trong khong khi 1a trén
5 ti tan, lugng SO, la 200 (riéu tan, lugng NO, 12 150 triéu tan...

600 | (Triéu tan)

Than
500
400
300
200
100 + Khi
Dau
1995 2000 2005 2010 2015

Hinh 2.3, Luvng thai cacbon ti cdc nha mdy nhiét dién.
Ngay 5-12-1952 tai Luan Pon cua nudc Anh di xay ra su kién "lan khéi chét nguoi”

lam chan dong th€ gidi, ngudi ta da do dac trén bdu trdi Luan Pon va thdy rang ham lugng SO,
1 3,8 mg/m' cao gdp 6 lin so vi binh thuomg va ham luong bui di 12 4,5 mg/m’ cao gip 10 lan
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$0 v@i binh thudng nén chi trong 5 ngay dia ¢6 hon 4.000 nguai bi chét, trong dé phan [én [a

nguoh gia va tré em, hai thing uép theo lai ¢é thém 8.000 ngun bi chét.

Cic két qua nghién ciu vé 6 nhiém do sunfu dioxit (SO,) va bui thai cho thdy 50% dan
sO thanh thi trén thé gisi (khoang 900 triév ngudt) dang séng trong mai truong khong khi cd
hiam lugng SO, vuot qud tiéu chuin cho phép, trén | 6 ngudi dang séng trong moi trudng cé ham
lugng bui vugt qud ticu chuan cho phép, chinh do nguyén nhan trén mi hiang nim trén thé' gidi
¢6 it nhit khoang 500.000 tré em bi chét yéu, tir 4 dén 5 triéu ngudi bi mdc bénh duong ho hip

vi hang triéu trudng hop mic cic bénh tat khic.

Cic nha may nhiét dién chay bang than 13 ngudn thai chinh ciia cic chat thai cacbon.
Cic nha mdy dién hién nay san ra 369 chil thai cacbon tir cac san pham nang lugng, vi né sé
ting lén dén 38% vao nam 2015. Hién nay cdc nhd mdy dién chay than chiém 52% cua tong s6
cic nha may dién nhung thai ra 87% cdc chat that cacbon (hinh 2.3).

Mt khdc cdc khi that ciia cdc nhia mdy dién lai ¢6 thé gép phin lam thung ting ozon cia
trdi dat, gay ra nhimg hau qua to 16n ma cho déh nay nguoi ta ciing chura thé dinh gid hét duoc.
Tang ozon nam & do cao 20,30 km trong tang binh luu ditgce sinh ra do su bién doi clia oxy(O,)
thanh ozon (O,). Tang ozon di ngin dugce hon 90% tia tr ngoai ¢ hyi do mat trdi chiéu xuong
trdi dat, cho nén cidc nha khoa hoc con goi la "cdi moc cua trii dat”. Khi wang ozon bi phd hoat,
thi tia tir ngoai true Lép chidn xudng mat dat, gay ung thu da, lam 0n thuong mat mét cich min
tinh va cdn anh hudng dén chic nang cua hé thong mién dich cla co thé. Hién nay, ting ozon
ctia Nam Cuc da mong di 65%, con tang ozon trén khong trung Bic Au, Nga vi Canadu giam di
tir 12 - 20%. tham chi ting ozon ¢ nhiéu noi con bi thing han ma tiéu bi¢u 1a & Nam Cuc di ¢

mot 16 thung rong bang 209 dién tich cua Nam Cue.
2. 811 6 nhiém nguon nice

Nudc cua cdc dai duong va hd, ao, song, susi ngay cang bi 6 nhiém ning né. Cdc nha
may nhiét dién vira thai khoi ra mor trudmg lai vita thii cac chat doc hai xuéng nguon nude gay
ra su axit hod moi trudng (ao, ho, song, sudi) chinh fa mot nguy co gdy 6 nhiém nguon nudc.
Hién tuong axit hod khong phai bat ngudn duy nhat tir nguén géc tu nhién, ma né 1a két qua su
bién d6i thanh axit ciu khi SO, (1y 1¢ 2/3) va cla khi NO_ (ty 1é 1/3) nha ra tir cot 6ng khér cla
cdc nha mdy dién. Cic axit ndy s& di chuyén va roi ngugc xuong trai dat dudi dang kho hoiac 4m
cung v6i mua va tuyét. Cic tau chd diu bi tai nan trén bién ciing & 12 ngudn gy 6 nhiém rat 16n

cho dai duong.
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Cic nha miy dién nguyén ur ciing gop phan ddng ké vio viéc lim 6 nhiém nguén nudc.

Ching gay ra 6 nhiém tir ba nguén chinh nhu saw:

- Phé thai ciia cong nghiép khai thic nhién liéu hat nhan. Theo thong ké, c«t khai thic
1000 tin quing urani thi 8¢ ¢6 2,6 triéu m' nudc thai v 20 van tin phé licu déu mang tinh phéng
xa kha cao. Dé xir i khoi luong i6n nude thit va phé liéu nguy hiém dé can mot kinh phi rat [6n.

- Phé liéu tir cac chat phong xa da sir dung cva nha mdy dién hat nhan. Dién ning cia
cidc nha miy dién nguyén tur sé chiém tdi 50% tdng dién nang cua toan can. So Quan sat nghién
ciru the gidi cua Mi chi 16, nam 1991 phé liéu hat nhan cia cic nha mdy dién nguyén tir thé gidi
1a 8 van tdn. Chiing 13 nguén gay 6 nhiém chinh cho cdc ngudn nudc sach va dai duong.

- Chit lang xudng cua cdc vu thi va khi hat nhan. Hién nay trén toan cau da ¢é 15 nude
¢6 v khi hat nhan. Maéi cuéc thi vit khi hat nhan lai tung 1én bau troi ( va sau d6 phan 16n sé roi
tro lai trai dat) mot khoi tuogng [6n cic chat da nhiem xa nhir bui dat, manh bom va cic ddm
may.

Viée xUr If cdc ngudn gay 6 nhiém phdong xa 1a mot viec vo cung khd khin va tén kém.

3. Hiéw g nha kinh

O qui mo6 toan ¢y, tis tuyén ba cba hoi nghi Vitlach (10- 1985) du ludn ¢ong chiing toan

th€ gisi di duge thong bdo vé nguy co 4m dan lén cla hanh tink ching ta (hinh 2.4).

AL°C A

1860 1990 2100 t

Hinh 2.4. Miic tang nhiét do trén bé mdt trdi dat.
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Cdc nha may nhiét dién ¢6 sir dung khi thién nhién véi ham luong chi yéu 1a metan cé
kha nang gy ra hiéu tmg 16ng kinh nhiéu gap 20 lin so vdi khi CO,. Higu tng 16ng kinh la higu
(mg gdy ra boi ba chat khi thii chi yéu la cacbonic (CO,), metan (CH,) va dinito oxit {N,0).
Nhimyg khi nay tao ra mot mang boc bau khi quyén va lam phan xa lai bé mat trai dit lugng nhiét
nang phat ra (r rdi dat. Hi¢u ang 16ng kinh fam cho nhiét do rén bé mat trai dar ngay cang néng
len. Cic nha khoa hoc di tinh dwoce nhiét do trai dat ¢ ting i 1 — 4,5"C tir nay cho dén gidta the
ky XXI, nhat la vao mlia dong & nhitng viimg ndi cao. Su tang cua ham tugng khi CO, trong tang
khi quyén ciing duge ghi nhan 0,28 '/, tude cich mang cong nghiép, 0,34, nim 1980 va ¢é
thé dat 0.56"/, vao nam 2050. Trii dat dm dan lén trong hon 100 ndm cong nghi¢p ching ta da
thay 1o (hinh 2.4). Nhiét d6 cua cdc dai duong tang din lén va cling vdi né myc nudc bién ciing

dang dang dan lén.

Ciéc nha khoa hoc dir dodn dén cudi the ky XXI nay muc nude bién s& tang lén tir 30 -
75cm. Nhimg ving dan cu dong diic (Bangladét, Ha Lan, viing Nouvelle-Orleans. luu vie song
Nil, i vire song Mékong, song Indus) s€ 12 nhimg noi truc ticp bi de doa. Ngoai ra nhimg dong
hiii iuu 160 (El Nino ¢ Thdi Binh Duong. Gulf Stream & Pai Tay Duong) ¢6 thé bi dich chuyén,

¢6 nhimg nadi hoan toan bien thanh sa mac.

Cic cong trinh nang hrgng con anh hudng dén moi trudng sinh thdi vé nhiéu mat khic
nhu vian dé hanh lang va chiém dat cua cdc cong trinb dién luc( dac biét 1a dudng day tai dién vi
hd chia cta cic nhia may thuy dién), anh hudng cua dien uudng v tr trudng, anh hudng 1én

canh quan va v¢é sinh mai trudng v.v...



Chuong 3

DU BAO NHU CAU DIEN NANG VA PHU TAI DIEN

§3.1 KHAI NIEM CHUNG

Nhu cdu dién nang va d6 thi phu tdi dién la cdc s6 licu dau vao rit quan trong, quyét

dinh rat 1on chat lugng cua viece qui hoach he thong dién.

Trén co $& dinh hudng phét trién nginh dién ngusi ta xay dung qui hoach phart wrién he
théng dién cho timg giai doan S nam c6 xét dén tricn vong 10+15 nam sau. Cic qui hoach phat
trién nay doi khi con ¢é tén goi la "tong so dé phdt trién dién Iuc” cho mot giai doan néi tiép
nhau, trong dé phin trién vong cho tuong lai s& ducce cap nhat vi hiéu chinh cho phit hop véi
tinh hinh thyce €.

Dir liéu dau vao quan trong d¢ lap QHHTD 1a du bdo nhu ciu dién nang cho limg mac
théi giun trong tuong lai. Thong thuong khi du bio ngudi 1a xem xét ba kich ban khiac nhau: kich
bin cd sd Vi muc tang trudng trung binh da théng ke ¢6 xét dén xu thé phat trién trong tuong
lai; kich ban cao (lac quan) vdi gia dinh la tuong lai s€ cé tinh huéng tot dep hon du kién va kich

ban thap (bt quan) dé phong ¢6 nhimg kha nang x4u hon du kién.

Vai trd cha du bio nhu cau dién nang ¢6 tic dung rat to 16n. né lién quan dén quan ly
kinh t&€ né1 chung va qui hoach hé thong d¢ién néi riéng. Dy bio vi qui hoach la hai giai doan
lién két chat ché véi nhau cla mot qua trinh quan li. Trong moi quan hé ay, phan dur bido sé gép

phan giai quyét cic vin dé cd ban sau:
»  Xic dinh xu th€ phit trién clia nhu ciu dién nang;
e D¢ xuat nhimg yéu t6 cu thé quyét dinh nhitng xu the ay;

e Xic dinh qui luat va dac diém cla su phat trién cla nhu cdu dién nang vi phu tai
dién.

Néu cong tac du bio nédi chung ma dua trén 1ap luan khoa hoc thi sé trdf thanh co sd dé

xay dung cdc k& hoach phit trién nén kinh t€ quéc dan. Dic biét d6i vai ngdnh nang tugng, tic
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dung ctia du bdo cang cé y nghia quan trong, vi dién nang lién quan chat ché véi tat ca cic
nganh kinh t&€ quéc dan, cling nhu dén moi sinh hoat binh thudng clia ngudi dan. Do d6, néu du
bdo khong chinh xéc sai léch qua nhiéu vé kha nang cung cap, vé nhu ciu dién nang thi sé din
dén hau qua khong t6t cho nén kinh t€. Chang han, néu chiing ta du bdo phu tai qud thira so véi
nhu céu sir dung din dén hau qua 12 huy dong ngudn quad 16n, lam tang vén dau tu, cé thé gay
t6n that nang luong tang 1én. Nguge lai, néu chiing ta du bdo phu tai qui thdp so véi nhu ciu thi
s€ khong du dién nang cung cdp cho céc h tiéu thu va tit nhién sé 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 thi gian: du bio ngén han (1+2 nam), du bdo trung han (3+10
nam) va dy bdo dai han (15+20 nam). Riéng d6i v6i dy bdo dai han (con goi 1a du béo trién
vong) thi muc dich chi 12 néu ra cic phuong huéng phat trién c6 tinh chat chién luge vé mat kinh
t€, vé mat khoa hoc k¥ thuat néi chung khong yéu cdu xac dinh chi tiéu cu thé.

Sau khi du bdo ta duoc 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 tdng 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 hop cic biéu dé phu tii ngay (theo sé liéu
theo timg loai biéu d6) ta dugc biéu dé phu tai kéo dai trong nam cho timg miic cong suét (hinh
2

Avp
TII!I!
!-"-i.:_ dinh
fi
o
2
Phan bién doi
da
- il ol t(h)
e .
Y Tona 8760h
a) b)

Hinh 3.1. Po thi phu tdi ngay (a) va doé thi phu tdi kéo dai trong ndam (b).
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b6 thi phu tai kéo dai trong nam la dir liéu co s& rat quan trong trong tinh toAn QHHTD,
né cho phép xdc dinh thai gian st dung cong suat cyc dai T,,,, d6 l1a khoang thoi gian s&r dung
lién tuc cong suat cuc dai P, sao cho nang luong duge sir dung vira ding bing nang hugng str
dung thuc t¢ trong nam theo bicu dé di dugc xdc dinh, nghia la:
R700

A=P, . T, = Il’(().dlzP‘h.t (3-1)

[[IFAN
o

trong do: Py, - cong suat trung binh.

D6 thi phu tai kéo dai trong nam ciing la co s& d€ lap can bing cong suat va dién nang,
phan cong cic loai nha mdy dién trong phii biu dé phu tii, tinh cdc chi tiéu kinh t& k¥ thuat cta
hé thong dién.

Trén cd s nhu cdu dién nang véi do thi phuy tdi da duge xdc dinh, QHHTD duge tién
hanh theo hai mang 16n: qui hoanh nguon dién va qui hoach luoi dién. Nhic¢u chuyén gia mong
muon xay dung mot mo hinh tong thé dé gidi quyét bii todn t6i uu trong qui hoach nguén va
ludi cung mot lie, tuy nhién trong thuc t& viée xay dung mot mo hinh nhue the sé gap nhiéu khé
khan r&t I6n vi 16 hop nhiéu phuong 4n sé tang theo ham mil vdi 56 lugng ngudn vi cong trinh

nguodn vi hidi dién xen ké.

D¢ thue hién duge vice qui hoach hé thong dién cho twong lai 15-20 nam can phai ¢ $6
liéu du bdo cua cdac nganh kinh (& quoc dan khiac. Nhung viéc qui hoach ciia cac nganh kinh 1€
quéc dan khdc lai thudng lam sau nén xidc dinh mot cich chinh xde do tang cua phu i dién 1a
rat khé khan.

Viec xdc dinh phu tai dién bao gom hai viéc:

- Xdc dinh nhu cau dién nang.

- Xdc dinh d6 thi phy tai dién.

Phuong phép tinh todn dy bdo phu tdi dién ¢ thé phan lam cdc loai sau:

3

1- Phuang phdp tinlt brue tiép

Phuong phdp nay dua trén ké hoach phat trién cua cdc nganh kinh & quéc dan, tinh ra
nhu cdu dién ning. Phuong phdp nay thudng diing dé tinh toin phu tii cho uong lai gan. Dai vai
trong, laf xa, k& hoach clia cdc nganh khong chinh xdc, mat khic mirc dg sir dung dién trong cic

nginh co thay doi do sy thay déi ciia cong nghé va nhiéu trang 1hiét bi k1 thuat méi xuat hién.



2- Plurong phdp ngodi suy

Phuong phdp ngoai suy dua trén s6 li¢u phu tai trong qud khi, tir 36 suy ra phu tai dién
trong tuong lai. Phuong phip nay doi hoi rat nhiéu 6 liew trong qud khi nhung c6é thé ap dung
cho tuong lai khd xa.

3- Plurong phdp hot qui mor chiéu va hoi qui nhiéu chiéu

Phuong phap nay dua trén méi tuong quan gilta phu tar dién va cic nganh kinh t&€ khic
ctia nén kinh t& quéc dan dé tim ra nhu cdu dién nang trong tuong lai. Phuong phdp nay doi hoi

phai biét k¢ hoach phat trién Kinh t€ quéc dan va cling can nhiéu s& liéu trong qué khu.

Ngoai ra cdn ¢é cic phuong phdp khdc nhu phuong phip chuyén gia, phuong phéap tinh
hé s6 vugt truge, phuong phip so sdnh déi chifu, phuong phéip dp dung mo hinh sit dung nang
luong cudi cung...Dé tang do chinh xdc ta ¢é thé ap dung nhiéu phuong phip rdi so sinh két qua

dé chon ra k&1 qua cubi clng.
§3.2. DU BAO NHU CAU BIEN NANG
3.2.1. Du bido nhu cdu dién nang theo cac nganh cua nén Kinh t€ guéc dan

Phuong phap nay con duoc goi 1a phuong phdp tinh truc tidp. Noi dung clia né gom céc

budc nhur sau:

Busc 1: Chia cic phu tai dién thanh cidc nhém phu tai ¢é tinh chit hoat dong va nhu cau
tiéu thy dién ning duge xem la gan giong nhau (con goi 1a cic modun) nhu: cong nghiép, ndong
nghiép, giao théng vin tai, sinh hoat .v.v... Cic nhém phu tii nay lai ¢é thé chia thanh cdc nhém
nho hon ma & d6 cic ho tiéu thu ¢6 dac diém véu thy dién nang giong nhau hon . Vi du trong

nong nghiép ¢ thé chia thinh cdc nhom phu tai dng rot, chan nuoi, 1wdi tiéu, sinh hoat.
Butoe 2: Xac dinh nhu cau dién nang can thiét cho nam tha t duge tinh theo cong thic:
A= Any A T A F Agn T At AA (3-2)
trong do:
Aey 12 dién nang cho cong nghiép;
Al dién nang cho nong nghiép;
A 12 dién nang cho giao thong;

Aqy 12 dién nang cho sinh hoat;
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Aqyla dién nang cho tu dung;
AAt 1a dién nang ton that.

bién nang cho cong nghiép dugc tinh nhu sau:
A :z‘{uBn (3-3)
=1

trong doé:
n 12 s6 loai don vi sdn phdam cong nghiép;
¥, 12 sudt tiéu hao dién nang cho mét don vi san pham loai i nam ;

B, 14 khoi luong san phim loai i nam t.

Suat tiéu hao dién nang xdc dinh duva vao s& liéu thong ké va qua trinh cong nghé san
Xuat ra loai san pham dé. Suat tiéu hao thay déi theo thoi gian va phu thuoc vao su thay déi cong
nghé san suat va trinh do quan li. Khoi lugng san pham cong nghiép duge x4c dinh trong k&
hoach phat trién kinh t€ quéc dan.

Dién nang cho nong nghiép bao gom dién ning phuc vu cho tréng trot, chan nuéi, tudi
tiéu va sinh hoat. Pién ning cho tréng trot va chan nuoi ¢6 thé xdc dinh theo sudt tiéu hao dién
nang, dién nang cho udi tiéu cé thé tinh theo k& hoach xay dung cac tram bom, dién nang cho
sinh hoat & nong thon tinh theo mie sir dung binh quan cua cdc hd nong dan.

Pién nang cho giao thong bao gém dién ning cho duting bo, dudng sit, dudng thuy va
hang khong. Trong mdi loai hinh van tai lai c6 thé chia nhd nita. Dién nang cho giao théng chi
yéu phu thuéc vio mic do dién khi hod dudng sat, chi€u sing duong bo va cdc cang (hang
khong,bién).

Pién ning cho sinh hoat tinh theo k& hoach phan phéi dién cho sinh hoat, ¢ thé tinh
theo miic str dung binh quan cho d4u ngudi hoac cho ho gia dinh.

Ngoai cac phu tai trén con mot 8 phu tai khdc nhu truong hoc, bénh vién, thuong mai...
thuong ducc ghép vao dién nang sinh hoat.

bién nang ty ding va t6n thét tinh gin diing theo tiéu chuan.

Trong cic nhém phu tat trén thi phu tai cong nghiép la chi yéu, n6é chiém khoang
<50% tong nhu cau dién nang.

Buge 3: Sau khi ddnh gid nhu cdu dién nang tong cla toan bo hé théng, viéc nghién ciru
bién dong clia nhu cau dién nang duoc thuc hién theo phuong phép Kich ban. Qua trinh xay dung
kich ban dugc chia Jam bdn budc nhur sau:
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e Phan tich nhu cau dién nang, xdc dinh tip cic bién caa kich ban tic 1a cac thong s6
tham gia true 1ép vao mo hinh du bio. Gid tri cta cac bicn do duge xic dinh rén ¢co

SO MOL 86 gia thiel vé:

- Anh hudng cta moi truong quoc t€: Gid ca nang lugng, kKhing hoang Kinh t&, téc do

phar trién Kinh 1& thé gidi va khu vue ...

- Kha nang phat trién Kinh t¢ - xd hoi cia ddt nude, 16¢ do tang truong kinh (&, chinh

sidch clia nha nude vé nang luong va moi trudng, kha nang diéu khién nhu cau nang lugng v.v...
e Sip x€p cdc kich ban, xdc dinh mdi lién hé gitra cac kich ban.

e Dai vai mdi kich ban can xdc dinh dai bién thién cua cic thong s6 trong khoang thot
gian du bdo. Ngudi ta thudng chiu cdc dai bign thién nay thanh ba muc: thip (bi

quan), trung binh (¢o s0) va cao (luc quan).

e Xay dung co sd dau vio cho moé hinh dir bido can cif rén cdc gia thiét vé sy bicn

thién ¢6 thé ciia cdc bi¢h kich ban.
Ut nhutoe dién ciia phitong phdp
Uu diém: Thuie todn don gian, giai don gian, chic chin ¢6 nghiém

Nhuge diém: Khong ding cho qui hoach dii han vi s6 liéu ddu vao khi do s& khong

chinh xic
3.2.2. Phuosng phap ngoai suy

Phuong phip ngoai suy duge xdy dung dua trén moi quan hé gilta dién nang va thol gian
trong qud khii. Noi dung cia phuong phap nay la tim ra Tuat ting trudng cOa nhu ciu dién ning
trong qua khir dudi dang ham s6 A=f(t). Sau d6 trén co so gia thiét rang qui luat do cling diing
rrong tuong laj sé tinh dugce nhu cau dién A
nang tai bat ci thai diem ndo trong o
wrong lai. Nhur vay ta can phui tién hanh P

theo hai bude nhu sau: .
- Tim dung ham s6 mo & ding 0,

qui ludt phit trién cua phuy tai trong qud .
khg. a

- Xac dinh cdc hé 56 cla ham
du bdo do. Jlinh 3.2.




Sau day ta sé€ lan lugt nghién cthu hai bude do:
1) Xdc dinh dang ham du bdo

Thuong s6 lidu thong ké cho ta méi quan hé giiia dién ning va thdi gian 1a cdc diém
nhu hinh 3-2.

Cin 4p dit vao d6 mot ham s6 sao cho né phan dnh didng nhat qui luat phat trién cua
phu tai.

Trudc tién ta gia thi€t ham du bao A = f(t) 1a ham tuyén tinh(dudng nét dit trén hinh 3-
2)va dung phuong phap xdc suat thdng ké dé kiém dinh gia thiét théng ké nay nhar sau:

Trudc hét ta tinh hé s6 tuong quan r giita A va t theo biéu thifc:

. Z [‘A_':_?__”I""‘;.,’] (3-4)
[ 2e]2e]
trong do: A, la dién nang di cho & nam t;
A 1a gid tri trung binh clia dién nang;
t 1a thoi gian ;
1 12 gid tri trung binh cila thasi gian;
n 12 6 thong s6 do dugc;
A<tYA o =13,
&l 1=t
Sau khi tinh dugc hé s6 tuong quan r ta tinh hé s& T nhu sau:
Néun < 25:
T= il'% (3-5)
Néu n > 25 thi:
v=sfodt (3-6)

- \./IH2

Sau do tra bang Student (Phu luc-1) ding véi mifc ¥ nghia a va sé bac tu do f ta tim duoc
hé so Student 1, . Trong dé:
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- Mite ¢ nghia a lay tir 0,001 dén 0,1. Hé s6 o néi 1én kha nang pham sai lam cla gia
thi€t théng ké. He s6 o cang nho thi cang chinh xdc nhung lai cang khé dat. Thudng o duoc
chon bang mudc trung binh la 0,05.

- $6 bac tu do f phu thudc vao sé thong s8 do duge n duoc tinh nhur sau:

Khi n < 25 thi f=n-2.

Khi n > 25 thi f=n-1.

Pem so t tinh dugc vé6i 1, vira tra ra néu 1 > 1, thi quan hé tuyén tinh ¢6 thé dugc

chap nhan.

Néu nguoc lai thi khong thé sir dung dugc quan hé tuyén tinh va phai sit dung quan he
phi tuyén nao d6. Ta tuyén tinh hod quan hé phi tuyén dé bang phuong phap 18y logarit réi ap
dung cidc thu tuc trén day.

2. Xdc dinh cdc hé s6 ciia ham du bdo
Céc hé s6 clia ham dy bdo duge x4c dinh bang phuong phap binh phuong cuc ti€u.

Thuc chat cha phuong phap binh phuong cuc tiéu 1a tim cdc hé s6 sao cho tdng binh
phuong cic d6 léch gida cdc gid tri tinh duoc theo phuong phdp hoi qui vai gid tri thuc t& cla
chiing 12 nhoé nhat. Phuong phdp binh phuong cuc tiéu duge timg dung rong rai vi tinh chét don
gian, tinh todn it phic tap, c6 co s& todn hoc vimg chic vé x4c suat va ¢6 chuong trinh mau trén

mdy tinh rat tien lgi.

Trudc hét hiay xét ham duf bido tuyén tinh:

A=a+bt 3-7
Thuong thi gid tri A, tinh theo (3-7) s léch khoi gid trj thuc A,,, mot luong la:

Ai- Ay
Can xdc dinh cdc gid tri a,b sao cho:

in(/\, -A, ) = min (3-8)
1=1

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

I,:Z(a-¢-btI -Ay)S — min (3-9)
1=1
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Bicu kicn d& ¢6 cure ticu i

Al n

Al ,
=2 (arbt, —A,)=0 (3-10)
ca g( !
al. - .
2> (wt by, A =0 (3-11)
b Z( '
Hay suy ra:
S otat b, = Ay )0 (3-12)
v
Z(a +Dbt, — AL, =0 (3-13)

Néu phd ddu ngoac ta co:

™=

bl ZAlm =0

z v
2:: |2 ZAII-u::

"M’ !

Suy ra:

na + bZtl _ZAlhi =0

i=1 i=1

dzt +bel ZAIhitiZO
iy i=1
Chuyén vé ta duoc:

n n
na+ bzt1 =2Alhi

1=1 i=1

n n n
a) t; +bY bt =) Ayt
i in

(3-14)

Giai he (3-14) ta xic dinh duoge cic hé 6 a,b cua ham du bio.

Dai vai ciic ham khong tuyén tinh, ta ¢6 thé dimg phuong phip Jay logarit d¢ tuyén tinh

hod 161 ding cde phuong phip trén day d€ tinh.

Trong bai todn du bito nhu ciu dién nang, him du bio dung phé bién nhit L
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3

A(l)— /\“(I v _)(l )

100

A(() A llc"

trong dé: A, la nang lugng tiéu thu & nam co so;

bdo nhu ciu dién ning nam 2000 bang phuong phip ngoai suy.

B lia do tang trung binh hang nam;

t, 1a nam co s & dé quan sit dugc A,

Vi du logarit hod ham (3-14) ta ¢é:

B
lg A = (1= ()lg(1+ =)+ g A
g AL =( )5(+100)+5 o

Ham (3-17) 1a ham tuyén tinh giong nhu ham (3-7) trong d6:

y(1) =lg A(t)=a + bt

B
a=lgA, —tle(l + —
U i ( 100)

b=Ig(T+

p

IUO)

(3-15)

(3-16)

(3-17)

Vi du: Bi¢n nang tiéu thy 0 mét dia phuong tir 1982 dén 1988 cho & bang (3-1). Hay du

Bing 3.1
Nam 1982 1983 1984 1985 1986 1987 1988
A(1) (10°%kWh) 7,34 11,43 14,25 16,25 19,40 24,98 34,97

dién két qua vao bang 3.2:

Giai: Dau tién ta tinh y(0)=lg A(t). Vi du tinh y(1)=IgA(l)= lg106.7,34 = 6,866. Sau do6

Bang 3.2
r t 1 2 3 4 5 6 7
A(D (10°%kWh) 7,34 11,43 14,25 16,25 19,40 2498 34,97
y(O)=lgA(t) 6.866 7,058 7,154 7.211 7,288 7.398 7,544
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Gia st ta chon ham A(t) = A,C ', nhu vay y(t) = Ig A(r) = 1gA, + t.lg C hay theo (3-6) ta
co:
y(t)=a+bt
trong d6: a=1g A,
b=1gC
Cén phai kiém dinh gia thiét nay theo cdc buéc sau:

a) Tinh hé s6 tuong quan gitra y va t: Theo (3-4) ta cé:

SLoac-Anen ] dlomne-n]
1-1

r= 1t =

vl'll_itl\_.—%f jl i-u.—ff ]_ \{lr[ i(y.—i)z I iu.—if ]

Vai:

thay s6 vao ta c6 r = 0987
b) Kiém dinh gia thiét ciia ham tuyén tinh theo t:
Vi n< 25 nén theo (3-5)tacd t =13,864 > 1,5.=2,571.
Nhu vay quan hé trén 1a ¢6 thé chip nhan duoc.

¢) Lap hé¢ phuong trinh x4c dinh a va b theo phuong phip binh phuong cuc tiéu. Tir hé
phuong trinh(3-14) ta cé:

e (So= Ty,
{ (e + (Y= y 1,
trong do:
= 14+243+4+5+6+7=28

2= 140

62



Tty =2(Ig A)t, = 204,476

Ty, =%lg A, = 50,531
thay vio 1a dugc hé phuong trinh sau:

7a + 28b = 50,531

{ 28a + 140b = 204,476
gidiratacé: a=68—>A,=10*"
b=0,1 » C=10"
Vay ham héi qui ¢6 dang: AW=10"10"" kWh
Ung v6i ndm 2000 ta c6 t = 19 nén A(19) = 10°%.10" = 501,187.10° kWh

3.2.3. Phuong phap tuong quan

Phuong phap twong quan dya trén quan hé gilta phu tai dién(chl yé€u 1a dién nang) va
céc chi tiéu co ban cha cic nganh kinh t& quoc dan. Vi du quan hé gitta dién va than, dién va thu

nhap kinh t€ quéc dan, dién va dan s6 ...
Pé du bdo theo phuong phdp nay phai ti€n hanh theo hai budc:
1- Xdc dinh quan hé tuong quan gira dién [A) va chi tiéu cdn xét {x]

2- Xdc dinh quan hé gilta cdc chi tieu d6 véi thai gian t. Sau dé trén co sd dir bdo phat
trién cla chi tiéu trén theo thdi gian, tinh ra nhu cu dién theo quan hé tuong quan (Hinh 3 - 3):

A A X
X, <
Ay
; A
A
> >
XK X tl( t
Hinh 3-3.
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Quan hé tuong quan gilla A va x duoc xdc dinh tuong tu nhu xdc dinh ham du bdo dién
nang theo thoi gian da trinh bay & wrén.

Trude hét hay xét xem ¢6 thé sur dung quan hé tuong quan tuyén tinh hay khong. Dé

lam duge viéc do ta phai tién hanh cde bude nhur sau:

- Pau uén ta 1inh hé 6 tuong quan r;

Z(A,—;\)(x,—x)
[

r=—

\:Z(A,—X )zi(\,—Rf
[ =1
- Tiép theo tinh gid tri cha hé 8 1 theo cong thic (3-4) va (3-5) nhu sau:

Néun < 25:

r\-" n-2
o
I-r~
\

T=

N
Néu p>25 thi: = =
NIEd .
Sau d6 tra bang Stucdent(Phu luc 1) timg v6i mitc y nghla o va $6 bac ty do f ta tra ra gia
Iri T, . So sdnh 1t va 1, dé kiém tra quan he¢ do c¢6 thé chap nhan 1a quan hé tuyén tinh hay
khong. Néu quan hé dé khong phai 1a quan hé tuyén tinh thi ta lai phai gia thi€t no la mét quan
hé phi tuyén ndo dé dé rdi lai tuyén tinh hod bang cach 1y logarit. Sau khi xdc dinh duve quan

hé gifta A va x, ta phai dua vao quan hé gira x va t da bi€t d€ tim ra quan hé giira A va t.
Quia trinh tinh todn duoc 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 céng nghiep dat 20.10° d

Bing 3.3
So A SLCN _ _
TT | (MWh) A-A (LO*d) | XX [ (A - A)x%) | (A- AP | (x%) x? XA
' (x)
(H (2) (3) 4 (5) (6) (7) (8) (9 (10
1 2.7 -1,68 6,7 -2.84 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 (tiép theo)

(1) (2) (3) (4) (5) (6) ) (8) 9 (10)
3|29 148 | 72 |-234 3,46 2,19 |548 |[5184 |2088
4 [30 138 | 7.6 | -1.94 2,67 190 |376 |57.76 | 2280
5 132 118 | B4 | -1.14 1.34 1,39 [ 1,30 |70.56 |2688
6 |34 098 | 88 |-074 0,72 0,9 |055 |[77.44 |2992
7 |40 038 | 91 |[-044 0,17 014 |019 |[8281 |36,40
8 |48 0.42 98 026 0,11 018 |007 |9604 |4704
9 |50 062 | 105 |096 0,6 039 |092 |[11025 |52,50
10 |52 082 | 108 |126 1,04 067 | 159 |11664 |56,16
11 |54 102 | 113 |16 1.8 104 | 3,10 |127.69 | 61,02
12 |57 1,32 | 118 [226 2.99 175 |51 | 13924 | 67.26
13 |62 182 | 121|256 4,67 331 |658 | 146,41 | 75,02
14 |70 262 | 125 [296 7,76 6.86 |8.76 | 156,25 | 87,50
Y |61,3 133,5 36,26 26,10 | 5243 | 13254 | 620,8
Tir bang 3-3 ta c6 thé tinh duoc:
g= &N 1335 444 i(A;—/_\)(X.—i)
n N o - 352 _oo8
Ko AL \/Z (A~ B3 (x, -5 J26.10.52,43
n 14 = =1
o 09814-2 098346 _ 706

y1-0982 )

Vi a=0,05 ; f=14-2 = 12 tra bang duoc 1,4, =2.18

0,199

Nhu vay T > 1,5, va ta c6 thé chap nhan tuong quan tuyén tinh A= a + bx.

Budc ti€p theo tinh cic thong s6 a va b trong ham tuong quan gitta dién nang tiéu thu A

va san luong cong nghiép x bang phuong phép binh phuong cuc tiéu. Tir quan hé giita A va x:

A=a+bx

St
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Theo (3-12) va (3-13) ta co:

{na+b§:xi =ZAi
aZx‘ erle-2 =Z XA,

N A(MWh)
Thay s6 vio ta cé:

[4a + 133,5b=61,3
{ x(10°)
133,5a + 1325,4b = 620,8 >
3,22
L ra ta duoc: a = - 222 ‘
Giai ra ta dugc: a =-222 //

b =0.69

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

Khi sin lugng cong nghiép dat 20.10° d ta cé;
A=-222.069.20=11,58 MWh

K&t qui duoc trinh by trén hinh 3-4. Tir quan hé A(x) néu bi¢t quan hé x(t) ta c6 the
tim duge quan hé A(t).

3.2.4. Phuong phap du bio bing phan tich qua trinh

Phuong phip nay gitip ta thiy dwoc khuynh hudng phdt trién clia nhu cau va so bo can
@61 nhu cdu nay véi nhip d6 phdt trién clia nén kinh 1€ quéc dan néi chung. Ngudi ta dira ra mot
hé so goi 12 hé s& vuot trude. N6 chinh 1a ti 6 giita nhip do phdt trién niang tugng di¢n véi nhip

do phat trién cta toan bo nén Kinh t€ quéc dan.

Vi du trong S nam tir 1950 dén 1955 san luong cong nghiép cua Lién X6 (cti) tang ti
100 lén 185% con san tugng dién nang ciing cbng thoi gian do tang 186,5%.
Nhur vay hé s6 vuot trude € la:
186.5

185

K=

J00% = 101% = 1,01
Cing trong 5 nam dd, 0 M1 hé so vuot trudce {a 1,25 con ¢ Nhat 1a 0,69. P61 véi cic nude

dang phat trién hé so nay vao khodng 1.1. G nude ta, tir 1955 dén 1960 he $6 vuor trude 12 0,81.
Tir 1960 dén 1965 hé s6 vuot trude la 1,13.
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Néi chung, phuong phap nay chi néi 1én mot xu thé phat trién v6i mot do chinh xac nao
d6 dé tham khao. Xu thé d6 con chiu anh hudng ctia nhiéu yéu 6 khdc 1am cho né thay déi nha
sau:

- Do doi mdi cong nghé va d6i mdi quan i nén suat tiéu hao dién nang déi véi nhiéu
san pham cong nghiép ngdy cang gidm xudéng.

- Do dién nang ngay cang dugc sir dung rong rai trong cdc nganh kinh t&€ quéc dan va o
cédc dia phuong nén nhu cdu lai 6 thé tang nhanh.

- Do cd cau kinh t&€ khong ngimg thay déi.

3.2.5. Phuong phap chuyén gia

Trong nhitng nam gan day nhiéu nudc da ap dung phuong phap chuyén gia ¢6 trong so,
dua trén cg sO hiéu biét sau sic cla cac chuyen gia vé cic linh vuc clia cdc nganh dé du béo cic
chi tiéu Kinh (€.

Trong nganh nang lugng, ngudi ta ciing dung phuong phép nay dé du bdo nhu ciu dién
nang cla nudc minh.

Day 1a bai todn can phai lua chon 10i gial trong diéu ki¢n da chi tiéu va bat dinh nén
thuong dudc thuc hién boi cd nhan quyét dinh ¢6 tham khao y kién cta hoi déng wr van. Viéc ldy
y kién cla tiing chuyén gia va dinh gid tong hop cdc y kién dé phai tién hanh theo nhimg thi e

nhir sau:

Cac chuyeén gia cho diém theo timg tiéu chuan (méi tiéu chuin cé hé so riéng) theo mot
thang diém thong nhat. Sau dé cin bo nghién ciru ¢6 trach nhiém xit Ii tdng hgp cdc ddnh gid cla
cic chuyén gia theo mét qui tic nhat dinh. Dudi day néu mot vai qui tic:

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

hop nay, ddnh gi4 t6ng hop s& la trung binh s6 hoc.

b - Néu trinh d6 clia mdi chuyén gia 1 ngang nhau thi ddnh gid bing cho diém vé trinh

d6 thanh thao cilia cdc chuyén gia theo hai cach:
+ Chi ddnh gia vé minh.
+ Panh gid vé moi nguoi trit minh.

Trong trudng hop thit hai ta sé 14y céc danh gia trung binh. Diém céc tiéu chudn cia cic
chuyén gia s& dugc nhan lén véi trong s6 vé su thanh thao clia cic chuyén gia va sau d6 sé dugc
danh gia téng hop.
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D€ loai bdt cic sai 56, khi cong diém ddnh gid déi véi cac tiéu chuan, ngudi ta loai bo
céc ddnh gid cuc doan cao nhat va thip nhat d6i véi mbi tiéu chuin.

Phuong phdp cho diém nay thudng duge dng dung trong cdc trudng hop so sanh céc tiéu
chudn don gidn, khong cian phai phan ahd thinh cac tiéu chuan cAp thap hon. Néu céc tiéu chuan
ma phuc tap (vi dy tiéu chudn dé tin cay) thi trudc hét phai phan thinh cdc tiéu chuin don gidn
hon va s& danh gia d6i véi cic tieu chuan nay. Sau dé s& chuyén vé ddnh gid cic tieu chudn ban
dau.

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

D6 thi phu tai cia cac ngay trong tudn khong giong nhau.
Trong mat tudn I¢é ¢6 bon loai d6 thi phu tai:

- D6 thi phu tai ngay 1am viéc binh thuong (thit ba, tur, nim).
- D6 thi phu tai thi sdu.

- D6 thi phu tai thi bay va cha nhat.

- D6 thi phu tdi thit hai.

Cic dic trung clia do thj phy i ngay dén:

- P s Pown s Quax + Quin» €OSQu 0 Ay 4 Agag

- He 6 dién kin d6 thi phu tai:

YP = APZ-t /24anx P’Q
YQ = A02ﬁ4Qnmx
3-3.1.2. Dé thi phl.l tdi nam I!III.I.\

Cic dac trumg cua do thi phu tai

nam: l)I“III

- Thai gian sir dung cong suat cye dai

TmaxP = AP / Pmu v Tmax() = AQ / Qmax

- Tgo trung binh: 24

. Hinh 3.5. Do thi phu 1di ngay
Tgow = Ap/ Aq
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rong dé: A= Ay, K,ong
A=Ay Ky ng
K. . K, 1a hé s6 tinh dén sy khong giong nhau cua do thi phu tai;

- 12 88 ngay lam viéc trong nam.

T, 8760

mix

Hinh 3.6. D6 thi phu tdi nam kéo dai.

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

Thanh phin cta cdc nganh trong nén kinh t€ quéc dan tham gia vao do thi phu tai ¢ anh
hudng rit Idn dén hinh dang cua do thi phu tai, dac biét 1a ti 1é gitta phu tai cong nghiép va phu

tai dan dung.

" \ P
he
ong he
\/CEL]E_/\
t t
> >
Hinh 3.7. T¢ Ié dan dung cao. 24 Hinh 3.8. Ti lé cong nghiép cao. 24
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Trén hinh 3 - 7 1a dé thi phu tai véi ti }é phu tdi dan dung cao. Khi d6 cuc dai cla buéi
161 16n hon cuc dai cta buéi sdng. 'I1 1é d6 cang 16 rét vé mba he. Phu tai min bing (50-60)%

phu tai max.

Trén hinh 3 - 8 1a d6 thi phu tai véi t 1¢ phu tai cong nghiép cao. Cong suat cyc dai sing
va t6i gan bang nhau. Phu tdi min bang (70-80)% phu tai max.

3.3.2.2. Yéu 16'thoi tiét

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

huong nhiéu nhat dén do thi phu tai 1a dnh sdng va nhiét do khong khi.

PA PA

/-

Hinh 3.9. Hinh 3.10.

Trén hinh 3 - 9 biéu dién d6 thi phy (ai khi 81 trdi (dudng nét dun) va khi troi sdng
(dudng péc lién). Con trén hinh 3 - 10 1a d6 thi phu tai khi trot néng(dudng nét dat) va khi trai
lanh (dudng nét lién).

Ch& do phu tai cuc dai va ché do phu tai cuc tiéu 13 nhitng y&u 6 ral quan trong khi
thi€t k€ va vin hanh hé thong dién. Cong suat cuc dai ¢6 lién quan dén do du vl cong suit, con
cong sudt cuc ticu lai ¢6 lién quan dén do linh hoat cla cdc nha may dién. Thuang U l¢ gilia
cong sudt cuc tiéu v cong sudt cuc dai ta:

P/ P =05-08 (6 VietNam 1 1¢ nay c 0.4)

[TIEAN

Cé nhiéu phuong phédp xay dung do thi phu tdi. ta s€ Jan luot nghién ciu mot s6 phuong

phdp chinh hay dung nhat.

3.3.3. Xay dung do thi phu tai bing tri so trung binh theo chuéi thoi gian

Day la phuong phip thudng ding nhat dé xdy dimg dd thi phy tai.Un diém cla né 1a

kha chinh x4c nhung nhuge diém 1a luong thong tin luuw trif 16n, khéi luong tinh todn nhiéu.
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3.3.3.1. Phuong phap thong ké

Noi dung cha phuong phip thong ké 1a dua trén cdc s6 liéu thong ké cua do thi phu tai
trong qua khit, 4p dung thuat 1odn ngoai suy dé tim dé thi phu tai trong tuong lai. D& thuan tién
trong qua trinh tinh todn, dé thi phu tai duoc qui doi vé hé don vi tuong doi, 18y cong suat trung
binh ngay dém Py, 1am co so.

D6 thi givy tha i cua ngady dem ducc qui déi theo biéu thie:

>

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

th 24

Mudn du bio do6 thi phu tai cua mot ngay nio dé trong tuong lai (vi du ngay thit hai
ching han), ta 1ay 1at ca dé thi phu tai cva ngay dé trong qud Khif réi ngoai suy cong suat tuong
doi timg gioy mot, ta duoc ddng diéu d6 thi phy tai cua ngay cdn du bdo (hinh 3 - 11). Sau d6 két
hgp voi nang lugng yéu cau A, cva ngay can du bdo ta s€ tinh duoc do thi phu tai thuc trong don
v] c6 tén theo cac cong thifc sau:

P. N
t
>
Hinh 3.11. 24
Piy = A, /24
P|=Plh24'P1‘

3.3.3.2. Phuong phadp do thi mdu

Phuong phip dé thi mau 1a phuong phap sir dung céc thong s6 da duge tinh todn sin
theo mua va theo timg ving khi hau dé xay dung cdc dé thi phu tdi theo cdc gid tri trung binh

trong gidi clia cac gia tri c6 thé 16n tai cla thdi gian quan sat.
Phuong phap dé6 thi mau cho phép tinh cdc gid tri dac trung cua phu tai.
C6 thé t6m tatr phuong phdp bing cdc thi tuc nhu sau:

a. Khi xay dung dé thi phu tai nam
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+ Xdc dinh thoi gian st dung cong suat cuc dai trung binh cho cdc thang mba he cla
cdc phu tai thudc cdc khu vie Kinh t€ nhu: cong nghiép, giao thong vin tai, nong nghiép, dong

luc phi cong nghiép ...

max o,

Z PI max

1=l
trong dé:
A, 14 dién nang tiéu thu cia khu vue kinh té thit i,
P, max 12 cOng sudt cuc dai cua khu vue kinh té thir i,
n 1a s khu vuc kinh 1€ trong nén kinh (€.
+ Xdc dinh ti trong thanh phdn phu tai sinh hoat trong tong dién ning tiéu thu cla toan

hé thong dién:

A
(15“%: sl IOO%

n

S

trong d6: Agy la dién ning tiéu thu cho sinh hoat

+ Tim thn gian sir dung cong suit cuc dai cua toan hé théng dién vao mua he, vi dé

thudng 13 that diém cao nhat trong nam (hinh 3.12):

A
Tr[nl;l:( he
S N =K1
/_—\s\< Tnax
i
—> O
Hinh 3.12,
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TJ:')"}K]IL‘ = t‘(f[l\"l' aSH N Vﬁng)

T X ;
+ Xac dinh cong sudt cuc dai cla toan hé thong vao mua he:
e _ Ayr

max T YT
T

mux e

trong do: A, la dién nang tiéu thu cua hé thong trong miia he.

+ Tim cédc hé s6 mat d6 dé thi phu tdi B, . B, v hé s6 suy giam do thi phu tai giita
mua hé va mua dong a,, (hinh 3.13):

phe BA B, N ay,
B = th /\A_”
he P:lcu e ] |
ng || | ]
Pt?sd * — 1|
Bdong = p[mng / &/T_-“ /
max ﬁl![‘ ahé |
p dong /-_’_‘____..—-—‘-_"—_'_—-—-_——_—_—— T ”Iumx W
he = P‘;: : ]
max 5000 6000 7000 8000

Hinh 3.13.

+ Tinh phu tai cuc dai ca nhitng ngay lam viéc o timg thang trong nam ¢6 xét d&én kha
nang nhu cau phat trién cia timg nam:

3 alK'-1
— | ‘ t + bcos(30t —15)

Pmm (t): +
K'+1  b(K’ + 1)

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

he dong
a= Pmu\ + Plnn( — Phi’ l+a he
- max )
ne dong
b= Pmnx B Pmax _ Ph[: - Ape
- — Iman
2 2
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2K,

lll:‘]i\ K l_b
y +
K«= |
Phc 2 _b
man I*KP
K ot -ty Po

It

4 =
—\J l-)ll

K. 1a b¢ 56 tang wrudng phu tai hang nam.

6 thi phu tai nam (hinh 3.14) dimg dé 1ip k€ hoach stta chita thiét bi nha may dién va
tram phan phai.

I)

Phin cong sudt cd thé
/ dua ra dai tu thiét bi
] -

100t 4+

SO0 L /
6+ \/

H00 1

e T

| |
{ J

3 6 9 12
Hinh 3.14. Do thi phu tai nam.

b. Xay dimg do thi phu Lii ngay

Tinh gid tri cong suat irung binh trong timg gi¢ cua ngay lim viéc mua dong hoac mia

he theo gid tri cac he 5o I* . va Br:

PR™ (1) =B % e (DPE t=0+23
Pl]l.)‘k(t):ﬁ*hc (t)l),u‘-\\ [:0+23

trong do:
B*xlnl\g = f(Bduug: gld . \'i“lg)

B = (B & g0 5 ving)
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B gon VI B, €O thé tra bing.

§3.4. MOT SO CO SO DU LIEU DUNG CHO DU BAO

Co sa dir iéu dung cho dy bilo bao gom hai nhém nhue sau:

1. Dt lidu vé kinh 16 - xd hoi:

- GDP va gid trj gia ting.

- Muc ting din x6.

- GDP tinh theo diu nguoi.

- Tt gid hoi dodi.

- Mitc do lam phat.

- Mic do dién khi hoa.

- Hé thong giao ihong van tai.

- Gud nang luong trong va ngoa nudc.

2. Ditlicu vé cac nganh ndng litong

- T'han: trir lugng, san lugng, nhu cdu, gid ca trong vi ngoii nudc va kha nang xuat khau.

- Dau, khi: trir luong. san lugng, nhu ciu, gid ca, kha nang ché bién va kha ning xuat
nhap khau.

- Pién: Cong sudl cic nha may dién, bi€u dé phu tdi, (6n that, tr ding va kha nang xuat
nhap khau.

- Thuy nang: Thong s8 cta cdc nhd mdy thuy dién dang hoat dong trong hé thong va
thong s0 cua cac nha may thuy dién méi ¢6 du kiéh dua vao dé xem xét, lugng nude trung binh
hang thing va luong nude trung binh hang nam cua timg con song.

- Nang lugng nguyén tur: ‘It luong va san lugng cic mo uranium va plutonium, kha
nang nhap khau nhién li¢u hat nhan, khi niang xay dung cic nhi midy dién nguyén ti.

- Nang luong mdi va it sinh: khd nang su dung nang hrong mat i, kha nang xay dung

cdc nha may dia ahiét, cic nha indy 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 toan qui hoach téng quit
Bai todn qui hoach tong quat duge phat biéu nhu sau:
Xdc dinh tap gid tri cdc bién: X = { X, X5..., X, }
Sao cho ham f(X) — min (max) (4-1)
dong thai thoa man cic diéu kien g(X) (<:=:>) b, (i = 1.2....,m) (4-2)
x;e XcR.(g=12,...n)
duoc goi la | bai todn qui hoach.
Ham f(X) goi la ham muc tiéu.
Cic ham g(X); (i = 1.2,...,m) dugc goi la cdc rang buéc.
Tap hop D= {x, € X; g(X) (<; = 2) by} (i=1.m, j = l..n) goi la mién rang bugc.
Mbi diém X = { X, X,.. X, } € D goi la | phuong 4n (PA).
Mot PA c6: X*e D dat cuc dai hay cuc tiéu clla ham muc tiéu.
Cu thé:f(X*) < f(X). ¥X e D (d6i vai bai todn min)
f(X*) > {(X). VX e D (déi véi bai lodn max)
duge goi la ki giai 161 vu.
Khi dé gia tr1 f(X*) dugc goi la gid tri td1 vu hod cuia bii todn qui hoach,
4.1.2. Phan loai bai tean qui hoach
Mot trong nhimg phuong phiap giai bai todn duge dat ra ta phuong phdap duyét toan bo,

1im gid tri ham muc tiéu cla tat cd cdc phuong dn ¢6 thé trong mién rang buéce. Sau dé so sinh
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cac gid tri tinh duoc cda ham muc tieu f(X) dé im ra gid tri 161 vu va phuong dn o1 uu cua bat
todn qui hoach. Tuy nhién cich gidi quyél niy kho ¢6 the thue hién duoc, ngay ci khi kich thude
bai todn khong 1dn Lim (s6 bién n va 6 rang budc m 12 khong [6n) bdi vi tip D thong thudng

g6m mot s6 rit 16n cdc phan tl, trong nhiéu trudng hop con khong dém dugc.

Vi vay cin ¢6 nhilng nghién ciiu 1y thuy¢t dé cé thé tach bar todn téng quat thanh nhimg
bii todn ¢6 thé giai duge. Cic nghién citu ly thuyél dé thuomg i nghién ctu cic tinh chit cua
cic thanh phin bai woin (him muc ticu, hiun rang buodc, cic bién 0, cic h¢ s8). Cic diéu kién
16N tai 100 giai chap nhan duoc, cic difu kién can va du cia cuc tri, tinh chit cua cic doy wugng
nghién citu.

Cic tinh chat cua cdc thanh phin bai todn va doi tugng nghién ciu gidp ta phan
loal bai toan.

Mot bai toan qui hoach duge goi 1a bai todn:

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

1,2,....an 14 tuyén 1inh:

{(X) = Zc X, — min (Inax) (4-3)
)=1

g(X)= Y a,x (S=2)b, (4-4)
3=l

i=1.m

trong d6 €, a,, b, 1a cic hing 6.

[ &

+ Qui hoach tham 3 néu cic hé s6 trong bicu thidc him muc tiéw va cic rang budc phu

thuoc tham 6.

+ Qui hoach dong néu dai wgng xét 1a cdc qud trinh ¢6 nhiéu giai doan ndi chung hay
cdc qui trinh phat tnén theo thdi gian né rieng. Mo hinh qui hoach dong thudng duoc coi li
cong cu teong doi van nang. DE giai bii todn (4-1), (4-2) ngudi 1a rdi rac hod cic gid u coa
bién. Thuc chat cva phuong phdp niy 1a liet ké, Iua chon ¢ quy tdc to6 hop gid tri (rdi rac) cha
cic bich thoa man (4-2) sao cho gid tri cia ham muc tiéu (4-T) dat cuc tri. Méi t6 hop clia cic
bién thoa min (4-2) con duge goi la phuong 4n chip nhin duge. Pai véi bai todn qui hoach phit
tnén nguén dién s6 phuong dn chip nhin duge thudng rat 16n. Do dé budc diu tién trude khi
thuc hién liét ké lua chon can loai trir bot cic phuang dn ¢6 thé 1h khong kha thue, khi d6 tai han

ché nhicu dén tinh 161 vu cna 161 gidi. Ngoai ra mo hinh qui hoach dong doi hoi nhimg thuat 10an
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phuc tap. cong cu tinh todn hién dai, va dac biét can phai dua vito mot s6 lugng 16n cic s6 liéu
ban dau.

+ Qui hoach phi tuyén néu nhur hodc {(X) hoac ¢6 it nhat 1 trong cic ham g(X) la phi
tuyén. VE nguyen tic qui hoach phi tuyén cho phép mo phong bai todan qui hoach phit trién he
thong dién chinh xdc hon. Tuy nhién khé khin chin yéu cta mo hink lai nam trong cic phuong
phip giai. Cho dén nay chira ¢é moét phuong phip chung hiéu qua niao cho phép g tron ven bii
toin (4-1), (4-2) trong truong hop phi tuyén. Trong trudng hgp ndy dé tim cuce tri ham (4-1) thoa
man rang buodc (4-2) thudong phai ding ciac phuong phap 1ap, pho bién nhit fa dimg phuong phap
tuy€n tinh hod va phuong phap Gradient. Ngodi ra con ¢6 thé sir dung phuong phdp Lagrange va

phuong phap ham phat.

+ Qui hoach 18 rac néu mién rimg bude D (i tap roi rac. Trong trudmg hop riéng khi cdc
bién chi nhan gia trt nguyén ta ¢6 qui hoach nguyén. Mot trugng hgp riéng coa qui hoach

nguyen 1a qui hoach bién Boole, khi cdc bién <6 chi nhan giid tri O hay 1.

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

tiéu khac nhau.

Cic phuong phip k& trén ¢6 nhuge diéim chung I khong dam bao duge tinh hoi tu chac
chan. Thong thudng tinh hoi tu dam bao duge khi cic gid tri dau cia 160 gidi ra chon duge gan
VGl 401 giar 161 wu. Nhuge diem quan trong Khidc coa phuong phip gidl bai todn qui hoach phi
tuyén 1a khong diam bao 18i giai toi wu toan cuc. Nhuge diém cang tang khi s bién can tim cta
biui 1odn cang nhiéu. Nhu vay, do tinh phic tap nhicu yéu 18 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. QUI HOACH TUYEN TINH
4.2.1. Dat bai toian

Ta thong qua hal thi du d&€ minh hoa cho blu todn qui hoach tuyén tinh.

1. Thi dy I Bai todn tiét kiem than & cic nha may dién

Mot nhit miy dién c6 thé dung 4 loai than dé san xuat dién. Biét luong dién nang yeéu
cau hang nam coa nhi may la A[MWh]. Suat tiéu hao than cda loai than tha i 1a q,
[kg/MWh](i=1,2,3.4). Gid thanh san xudt dién nang cva loai than i la ¢, [d/MWh](i=1.2,3.4).
Luong than loai i cung cap hing nam dé san xuat dién khong duoc vuot qua Q,; Tong luong than

cha ca 4 loai cung cap hing nam dé sin xuat dién khong duge vuot qui Q.. Cdn xdc dinh lugng
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dién nang duge san xudt hing nam tir timg loar than d¢ dat cye 1ié¢u vé chi phi san xuat dién

nang.
Ncu got luong dien nang duoe san xudt hang nam tir loar than thd 1 la x, [MWh]:
i=1.2.3.4, 1hi bai toin ¢6 thé duoc trinh bay nhu sau:
Xiic dinh X=! x,, Xy, X.. X, } sa0 cho:
f(X) = ¢,X, + €:X,> + € X, + C,X, —> Min
Vi cic rang buge:
X+ X+ XX =N
Xy F X F QG HE G <Qy
Q% £ Q,
PX: £Q;
4 < Qx
QX < Q.
X, 2 0(i=1,2,3.4)
2. Thi dy 2: Bai todn xidc dinh thoi gian 81 uvu sir dyng cong sudt cuc dai
Mot h¢ thang di¢n 26m ba nhiv miy nhi¢t dién ¢6 cong sudt dat tuong 1y, ¢,.P.. P Tong
dién ning cua ca ba nha may san xuat ra hang nam a A Gia thiét rang gid thanh san xudt dién
nang i moi nha miy dién 1 hang $6 va bing ¢,,c,.¢; [d/MWh]. Can xdc dinh thoi gian 61 vu su

dung cong suat cyc dai T, cia mdi nha mdy. nhim dat cue ti¢u chi phi hang nim vé san xudt

dién nang cua toan he thong. Bi¢t ring T,,,., < 7000 h (i=t,2.3).
Néu dat x, = T, (1=1,2.3) thi bii 10dn ¢d thé duge rinh biy nhu sau:
Xic dinh X={ x,, Xo, X, } sao cho
f(X) = Pye,x, + P2, % + Pexi > min
Vi cie ring buéce
Pix, +Px, + Pixi= A
X, <€ 7000
X, < 7000
X, < 7000

x, 2 0 (i=1.2.3)
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1. Dang 1éng qudt
Bai todn ¢6 dung 10ng quét [a bai todn nhur sau:

Tim X = { x, } j=t. nthoa min déng thai cic dicu kién sau:

1) (X)= Zc.x' — min(max) 4-5)
=1

2800 = 2 A% (E=2b,  (=1lm) (4-6)
)=

trong dé: {(X) la ham muyc téu;
x, la cdc 4n;
¢, 4, ,b, 12 nhitng hing $6 tu do.
2. Dung chinh rdc
Bai 1odn ¢ dang chinh tac 1 bai todn nhu sau:

Tim X = { x, {j=1, n thod min dong thai cdc diéu kién sau:

n

1) f(X) = ZC_.X,, — min(max) (4-7)
i
n _
2) g(X) = Zauxj = bi (t=1,m) (4-8)
i
3)x,20: 5,20 (4-9)

Dang chinh tic chat ché hon dang tong quiat: diéu kién (4-8) bat buoe phai 1a cic
phuong trinh; dié¢u kién (4-9) bit buoc diu cua x, va b, 1a khong am.

Clui ¥ Ngudsi ta c6 theé dua dang 16ng quidt vé dang chinh tic néu giip cic trudng hop sau
day:

a) Truong hop

Khi dé 1a thém vio vé trdi clia phuong trinh mot luong an x,,,> O thi
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n 0
Zaux'gb, - Zau,\‘_l+(x,m)=bI
=1 =1

b) Trudng hgp

I

Za”xlzb‘

J=

Khi dé ta bat di v¢ trdi clia phuong trinh mot lugng an x,,,,> O thi:

Za”xlzb, — Za”xl—(.‘<,m):t)I
-1 =1

c) Truong hop x, < Ot datt, =- ¥, >0

d) Truong hgp khong bict ddu cha an x, thy dat x;= X, - X;trong d6 x> 0; X 2 0
Bai toan dang 16ng quit s& ird thanh bas 10dn dang chinh tic.

3. Dang chudn tdic

Bai (odn c6 dang chudn tic i bai 10dn nhur sau:

Tim X = { x, }, j =l..... n thoa man dong thdi cic didu kién sau:

1) f(X) = Z ¢,X; = min(max)

2)g|(x)=x|+zal.m+hxm+h =b| (i:lwm)

h=1
3)x,20: 5,20
Ma tran hé $6 clia hé phuong trinh ring budc ¢6 dang sau:
100... 0, 0,1 8120 A)
010...0a,,,,) 8550 &

2n

001..0 Ayt iz By

0 0 0'" l aIu.nwl am_m»l"' a

mn

e QUIPETE )
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Nhu vay c6 thé suy ra cich nhan biét dang chudn tic la ma tran hé sé clia hé phuong

trinh rang budc kiéu m x n phai c6 chita ma tran don vi cap m.
Vi du: Xét bai todn sau c6 phai dang chuan khong ?
Xdc dinh tap X = {x,, X,, X\, X,, X5 } sa0 cho:
f(X) = 2x, + 5x, + 4X, +X, - 5Xs —> min

Vdi céc diéu Kién rang budc nhu sau:

I} X, + 2x, + 4x, - 3x, =152

2)4x;, + 2%, + X4 + 3%, =60

3) 3x, + 4x+ x, = 36
Véix, 2 0 (j=1...6)

Ma tran hé s6 cua hé phuong trinh trén nhu sau:

Cot 1,4,6 tao nén ma tran don vi cdp 3 nén bai todn & dang chuan tic.
Céc an tao nén ma tran cdp 3 12 X,, X,, X, va ta goi chiing 1a cdc 4n co ban.

Né&u ¢6 mét phuong dn sao cho cdc an khéng co ban déu bang O titc 1a néu goi x, =
b(i=1,2,...,m) 12 m 4n co ban vi x, = O (i=m+1,...,n) la cdc an khong co ban thi ta s& c6 mét

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

4.2.3.1. Tong quan vé phuong phdp don hinh

Phuong phdp don hinh dua trén nhan xét sau: Néu bai toan QHTT cé phuong dn t6i wu
thi ¢6 it nhit mdt dinh ctia D 1a phuong 4n t6i wu. D 1a da dién 18i ¢6 | s6 hitu han dinh. Nhu vay
ton tai thuat todn hitu han. Thuat todn gom cac budce sau:

Bitoe 1: Xay dimg bang don hinh xuat phar.

Tim mét phuong dn cuc bién xuat phit X va cosd clia nd A,
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* Xdc dinh cdc s6 F, bai hé phuong trinh:

D FuA - (4-10)

jel
* P61 voi mdi K ¢ J tinh lugng:(udce lugng)
Ay :ZFJI\CJ_CK (4-11)

sl
* Tinh gid tri ham muc téu:

F,= Zc,x, 4-12)

se)

Budc 2: Kiém tra 101 wu:

Néu AK /0 V K e J thi X 1a phuong dn t61 wu, dimg thuat (odn. Trdi lai chuyén sang
budc 3.

Buoc 3: Tim vecto dua vao co sd. Co hai kha nang:

* 3K el sao cho AK < 0 va x, <0 V) € J thi bai toin QHTT khong c6 10i gidi 11 uu.
Dimg thuit todn.

* V@i moi K ¢ Isao cho AK <0 déutontaije J.

Z,. > 0 khi d6 chon chi s6 S theo tiéu chudn: AS = min{AK| AK < 0}

Bitoe 4: Tim vecto loai khoi co s0. Xdc dinh

6 X _ X
5 = min E-Z’“>O =7 (4-13)

s rs

Loai vecto A, ra khoi ¢o s0.
Buée 5: Chuyén sang phuong dn cuc bién mdi va co s6 méi. Quay Ién budc 2.
4.2.3.2. Thudt toan don hinh

a. Thudt todn don hinh chudn

Thuat todn don hinh 1a phuong phdp hoan thién dan 10i giai, nghia 1a tir mot 13i giai co
ban, thuit todn nay cho phép di nhanh nhit dén 13i giai co bin (31 tu(néu B tai).

Ta cdn phai xdc dinh 56 an co bin, d6 chinh la m dn dgc lap trong hé phuong trinh rang

buoc, déng thei thoa min ca ham muc tiéu f(X).
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Thuat todan don hinh cang phit huy dugce loi thé cua né khi ap dung cho nhitng bai todn
6 kich thude 1on. De don gian ta bat diu 1ir viec sir dung thuat todn don hinh dé gidi bai toin

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

Xiic dinh 1ap nghiém X = { X, X,. X\, X, }thoa min déng thai cdc diéu kién sau:

f(X) = 5x, + 2X; + 3x. + 4x, > min (4-14)
X, -2X,+6x,=12 (4-13)
X, +4x,+3x,=18 (4-16)
x,20;j=12,34 4-17

Tir cdc diéu kién rang budc (4-15) va (4-16) ta thiy c6 hai dn co ban 1 x, va x,. Néu

cho cic an khong co ban x, vi x;nhan gid tri O thi fu ¢é:

X, =12: x, = 18 va thay vio (4-14) $¢€ duge gia i [F(X) = 96.
bay la phuong dn ¢o bin thir nhat, hodc goi la oi gidi g bude 1.
Dé c6 thé thay rd duge duong husng cia cic budc ti€p theo ta bien déi nhu sau:
T (4-15) va (4-16) 1a cé:

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

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

f(X) = 5x, + 2%, + 3x; + 4%, = 96 + 5x, - 32x, > min (4-18)
Lai gidt bude | nhu sau:

X, =125 %, = 18; x.=0; x, =0 va gid tri ham muc tiéu €& la:

I, (X) =96

R rang gid tri F,(x) = 96 chua phai la gid tr nho nhat vi ¢6 theé tang gid i cua x, dé
giam f(X). Tir day thiy ring dau cla cdc hé s6 cla cdc an khong co ban trong biéu thic f(X) &

(4-14) déng vai tro quan trong trong viéc phdn xér vé 161 giai & bude do.
Mot cich tong quat, sau budc 1 ta cé:

f(X) = Fi(X) - Axi- Axg (4-19)
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Trong thi du nay A, = -5; A, = +32.

Tir day thiy ring néu sau budcl ma ¢ A; va A, déu am thi F,(X) 13 gia tri min, qué
trinh dimg lai va 1ot giai d6 la 1oi giai 161 wu. Néu chi can mot trong hai gid i A, hodc A, la
duong thi phdi tiép tuc chuyén sang budc 2.

bé dé hinh dung cdc budc tién hanh, ta ¢ thé t6m at cac budc cua thuat todn vao bang

don hinh ( bang 4-1). Dau tién ta dién cdc két qua cua bude 1 vao bang don hinh nhu sau:
Hang | cla cdc cot C) ghi cic hé s6 cua x, (0 day j=1.2,3,4) cua ham muc tieu f(X).
Hang 2 cua cdc cOt X, ghi tén cdc 4n trong ham muc tiéu. O day 1a x,, x,, X4, X,.

Phan A ghi nhu sau:

Bang 4.1
(@ (b) (c) (d) (h) (2) (3) (4)
G
. He so , s
Buge |~ " | Ten dn Phuong 5 2 3 4 Hang 1
an cd i
. ¢o ban an Xy
ban
X) X2 X3 X4 Hang 2
5 X, 12 1 0 -2 6
1 2 X, 18 0 1 4 Phan A
F(X) 96 A=0 A, =0 A =-5 A, =32 Hang
cudi
4 Xy 2 1/6 0 -1/3 1
2 2 X, 2 -1/2 i 5 0
Fy(X) 32 A= A=0 | A=173 A,=0
- 16/3
4 Xy 14/5 2/15 /15 0 I
3 3 X4 12/5 -1/10 1/5 1 0]
F\(X) 18 ; A|= A2= A1=0 A4=0
-143/30 | -17/15

Cic hang & cot (b) ghi cdc hé 6 clia 4n co ban & him muc tiéu f(X).

Cidc hang 3 cot (¢) ghi tén cic an co ban clia budce 1.
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Céc hang g cot (d) ghi gid tri ciia phuong dn co ban & budce 1, nghia 12 ghi gid tri vé phai
ctia m phuong trinh rang budc (4.2).

Céc hang & cdc cot (1).(2).(3),(4) ghi cdc hé s6 cla hé phuong trinh rang budc (4.2). e}
déy ta c6 ma tran:
1 0-26
014 3

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

Cot (d) ghi gid tri cia F(X) & budc 1, bang 18ng ciia cac tich giffa gid tri hé 56 (cot b) va
gid tri phuong 4n (cot d). O day: Fy(X) = 5.12 +2.18 = 96

Cic gid tri A dugc xdc dinh nhu sau: 1ay t6ng clia cdc tich gilta cot hé $6 an co ban (cot
b) va gia tri twong Ung J cde ¢ét (1), (2), (3), (4) phin A, sau d6 trir di gid tri hé 6 cla 4n & ham
muc tiéu (dong 1) & cot tuong ting dd. Chang han:
A =51-5=0
Az = 2.1 = 2 = O
Ay=5.(-2)+2.4-3=-5
Ay=56+23-4=32
Clui y: Cic gid tri A ing vdi cic &n ¢o ban luén ludn bang 0.
Tir bing 4-1 thay ring chi khi moi A, < 0 thi phuong &n méi Ia t6i wu [f(X) 12 min].
Trong thi du nay, sau budc 1, c6 A,> O nén cdn tiép tuc chuyén sang budc 2, nham
giam gid tri f(X), nghia la can chon hé an co ban méi. Van dé dit ra & day la nén dua 4n mdi nao

vao lam 4n co ban va loai 4n ca ban nao ra. Muén vay phai tién hanh cdc bude theo nhimg qui

tic sau:

- An dua vao: 12 an ting véi gid tri A duong. Vi d day A, = 32, nén an x, s& duoc dia vio
am 4n co ban & budc 2. Trong trudng hop ¢6 nhiéu A>0 thi chon 4n dua vao g vdi A ¢é gid tri
max, khi ¢6 nhiéu gid tri A,,, nhu nhau thi chon mot 4n tuong tng tuy ¥ trong cic an Ung véi
A

max-

An loai ra duoe xdc dinh theo ba budc sau:
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Budc 1: Sau khi biét an can dua vao (0 day 1a x, ) ta lay riéng cic phén tir hé s6 duong &
ma tran A, ing véi 4n dua vao dé (& day 1a 6 va 3).

Budc 2: Pem cédc phan tr & cot "phuong dn"(cot d) chia tuong tng cho cic phan tir
duong da chon. Trong thi du nay la:

Budc 3: So sanh cdc gia tri nay, 13y gid tri min (0 day la 2). An co ban no ing véi gia
tri min ndy s€ bi loai ra. Nhu vay, & ddy an x, s€ bi loai ra & buéc 2.

Trong budc 2, cach dién cdc gid tri vao bang don hinh nhu sau:

Hé an co ban & trong buéce 2 13 x, va x,.
Tir bang 4-1 & budc | ¢ ma tran hé s6 md rong (thém ca vé phai cia rang budc) nhu
sau;

X, X, X3 Xg b

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

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

Nhu vay, g day $& xuat hién ma tran don vi cia x, va x,. Vay rang buoc (4-15) va (4-16)
& bude 2 urd thanh:

(4-20)
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Tuong 1y nhu & budc 1, ta ghi nhig s6 lieu vé rang buodc (4-20) vao bude 2 va tinh céc
gid tri Fo(X), A,, A, (bang 4-1). Sau budc 2 thdy ring cdn gid tri A, = 17/ 3 > 0 nén phai 1iép tuc
chuyén sang buéc 3, trong dé x, (img véi A, ) s& dua vao hé dn co ban vadochicd hé s6 5> 00
cotiing voi X, nén an co ban cil can loai ra [a x,. Nhu vdy, hé an co ban 6 bude 3 1a x, va x,. Dé
tao ra ma tran don vi cho hé s& clia cdc an X, va X, ta bién d6i ma tran hé s6 ma rong (4-20)
tuong t nhu & bude 2. Két qua cia bude 3 cing duge ghi trén bang don hinh 4-1. Ta nhan thay
rang & budc 3, tat ca cdc gid tri A, < 0 nén f(X) dat gid trimin va phuang 4n t5i vu la:

. 2 12 14
F(X)=182 X ={X, %0, X5, X, 12900, = —
5 o 55

Cha y:

- Néu khong thé xac dinh duge cdc an co bin cin loai ra (khong cé he s duong nao &
moi hiding trong cét tuong tng) thi bai todn s& khdong ¢6 phuong 4n téi uu.

- Néu khi tim an ¢o ban cidn loai ra ma céc ti $6 gilra gia tri & cot (d) va cot twong img
v6i dn dua vao ¢6 nhiéu gia tri min vi bang nhau thi ta chon 4n co bin tuy y trong ching.

- Néu ham muc tiéu 1a f(X) —» max thi chi cdn thay doi tieu chudn 3i vu 1a A > O va dn
dugc dua vao tng v6i min cia A, (trong s6 cic A < 0).

- Néu hé phuong trinh rang budc ¢6 16n tai mot hay nhién bat phuong trinh thi cin phai

thém vao cdc an phu dé dua bai todn vé dang chinh tic rdi sau dé dua vé dang chuan tic. Thi du

xét bal 1odn sau:

Xdc dinh tap nghiém X = { X,, X,. X,, X4, X5 } thod man déng thi cic diéu kién sau:

f(X) =2x, + 5x; + 4%, + X, -3%:— min (4-21)
X, + 2%, + 4x; - 3x,= 152 (4-22)
ax, + 2%, + X, + 3x, =60 (4-23)
3%, + X5 £ 36 (4-24)
x,20;j=1234,5 (4-25)

Giai: Ta dua them vdo bat phuong trinh (4-24) an x, d¢ bién bai todn thanh dang chinh

tic nhu sau:
Xidc dinh 1ap nghiém X= {x,, X,, X1, X,, X5, X¢ } $20 cho:

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

4x, + 22X, + X, + 3% = 60 (4-23a)
3+ X+ X, =36 (4-24a)
x,20;)=1,2,3,4,5.6 (4-25a)

Tinh c& ba todn trén da ¢é dang chuan tic véi cac dn co ban 13 X,, X,. X, nén ta c6 thé

il bang cdch tap bang don hinh (bing 4-2):

Bdng 4.2
(a) (b) (©) (d) (1 (2) 3) 4) (5) (6)
= G
£l e = E
2| S E o = 2 5 4 t -5 0
3 e} = E X
= © 5 [
= X, X, X1 X, X5 Xs
2 X, 152 1 4 0 -3
1 X, 60 0 4 | 3
0 Xq 36 0 0 0 1 1
F(X) | 364 A=0 | A,=3 Av=6 | A;=0 | As=2 Ac=0 |
X 32 1 -6 0 2 -9
2 4 Xs 30 0 2 1 172 32
Xa 36 0 3 0 0 1 1
FAX) | 184 A=0 | A;=-9 |[A=0 |[A;=-3|A=-7 | A=0

Sauw bude 2 tat ca A < 0 nén phuong dn F(X) =184, X={32:0;30;0;0} la phuong an 161
.

b. Thudit todn don hinh mo rong

Thuat todn don hinh chuin & trén chi dp dung dugc déi véi bai todn d dang chuan. Dé
ip dung thuat 1oan don hinh cho bii 10dn o dang chinh tac bat ki, ta phdi bién déi hé rang buoc
sao cho né c6 dang chuan, tuc 12 ¢6 (6n tai ma tran don vi trong hé rang buoc. Diéu nay ¢6 thé
thuc hién duge bang cich them vio vé& trdi coa moi phuong trinh mét 4n gia khong am, déng thoi
lay hé s6 cdc an gia trong ham muc ti¢u 1a M (M 1a mét s6 duong 16n hon bt ki mot s6 nao cin
0 sdnh).

Khi bii toan QHTT dang chuan cé dn gia, can phan biét 3 trudng hop sau :
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+ Truong hop 1. Qua cdc budc moi an gia bi loai hét, nhu vay & tim duoc 101 gial 161 uu
(néu ton tai).
Thi du: Xic dinh X= { x,, X, X;}sao cho
f(X) = - 8x, + 6x, +2X, = min
voi
4x, +4x, - 3x, =18
4x, + 3x, + 4x; =16
Vi x,20(j=123)
Dé dua bai todn vé dang chuin can dua vao hé rang budce nay hai an gia la x, va x..
Khi dé ham f(X) cé dang:
f(X) = - 8X, + 6X, + 2x, + Mx, + Mx; - mn
trong dé M la s6 duong 16m tuy y.
Hé rang budc s€ la:
4x, + 4%, - 3x; + x, =18
4x, + 3x, + 4%, + X, =16
va x,20(}=12345)
M>0I16nwy y.

Bai todn dugc giai theo thuat toin don hinh nhu & muc trén, két qua ghi trong bang 4-3.

Bang 4.3
3 . <
g | 5% |55 w | -8 6 2 M M
2| %5 £ D § <
O Q = J
T -5 A
< X, X, Xy Xy X,
M X, 18 4 4 3 ‘"1 0
1 M X< 16 4 3 4 0 |
FJ(X) 34M A| = [\3 = .f\l = A4 = 0 A\ =(
SM+8 M-6 M-2
M Xy 2 0 | -7
2 | 8 X, 4 1 3/4 i
Fy(X) 2M-32 1 A =0 A= A=
M-12 -IM-10
6 X, 2 0 I 7
3 -8 X, 512 1 0 25/4
FyX) | -8 A =0 A,=0 | A =94
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‘Frong qud trinh tinh todn khi an gia nao dé bi loar khoi hé dn co ban thi khong sir dung
& budce 1ép (bang 4.3, phan 16 den).

Tit bang 4.3 thay rang: Sau bude 3 moi A, < 0 va cdc an gia x4, X bi loai khoi hé 4n co

bin. Phuong dn 161 uu ¢6 gia triz { X, Ny, Xaf = {5/2 2,0 min f(X) = -8

+ Truomg hop 2. Qua cide bude an gid khong bi loai hét nbung trong hé dn ¢d ban ching
nhan gid tri 0.

Bai todn ¢6 161 gidi téi ru(néu nd ton tai).
Thi du: Xdac dinh X=1{ X,. X, X.} sao cho

f(X) = - 8x, + 6x, +2X, > min

Vol
4x; + X, ~ 3x, =16
Ix, + 3%, + 4%, =16
va X,20(j=123)

Pé dua bai toan vé dang chuan cin dua vio hé rang budc nay hai an gia 1a x, v Xs.
Khi d6 bai toin ¢o6 dang sau:
Xdc dinh X={ X1, Xs Xi Xy, X< } a0 cho
f{X) = - 8x, + 6X, + 2x,. + Mx, + Mx; = min
trong d6 M fa s6 duong 16n tuy y.
Heé rang budc s¢ la:
44X, + X, - 3%, + x, =16
4%, + 3x, + 4x, + X =16
Vi x20()=12345)
M>0I16ntuyy.
Lap bang don hinh nhur & muc trén, két qua ghi trong bang 4-4.

T bang 4-4 thay rang sau bude 2 moi A, < 0 vi an gia X, tuy ¢6 mat & hé an co ban
nhung nhan gid tri 0.

Vay biti toan cd 10i giai (6i vy la:
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{ X, X5, X3} = 14,0 0} va

min f(X) =-32

Bang 4.4
v~ | -§ G
o Ca =S -~
gl = |3 £ |8 6 2 M M
2| 22 | & Z ,
[ae] <<L;‘ = = A, X
T ex “w
- - x| X: Xi ‘(4 S
M X 16 4 1 -3 1 0
1 | M X< 16 4 3 0 n
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 I 3/4 1 0 g
F(X) | -32 A=0  [2M-12 [-TM-10] A =0 [ &% %

+ Trudmg hop 3: Qua cic bude an gia khong bi loai khoi hé dn co ban ma nhan gid tri

duong, khi d6 bai todn ta vo nghiém.

Chu y: Trong nhimg trudng hgp ¢6 thé, nén bién ddi hé rang budc dé bai toan trd nén
don gian hon.

Vi du: Xac dinh X= { x|, X, X5, X,} sao cho

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

Vil 2X, + 2X, + 3x, =15 (a)
X, +2X;, +4x,+ x,=20 (b)
va x2>20(j=1234)

Dé giai bai todn nay ta c6 thé 1am theo cich thong thudng 1 thém mot an gia x; 4& dua
vé dang chuan.

Qua hai budc sé tim dugce nghiém nhu bang 4.5.

Nhu vay: { x,, X, x.. X3} = {15 0,0, 5}

min f(X) =23
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Ta c6 (hé giai bai todn bing cich bién déi hé ring budc nhu sau:
Chia ca hai vé& cta phuong trinh (a) cho 3 ta c6:

@3, + (2B)x+x,=5 (a")
Lay (b) trir di (a') ta ¢6:

X, + (4/3)x, + (10/3)x, = 1§ (b")

(a") va (b') tao nén hé rang budc giong nhu hé rang budc 6 budc 2 cia bang 4-5.

Bang 4.5
35| 2 = -
Q S, B 80 1 4 5 2 M
=3 0 0 = g
m o = 2 X,
@ = = =
o ) 2t
£ = X, X5 X4 X4 X¢
M Xs 15 0 2 2 3
1 1 X, 20 1 2 4 | 0
F|(X) 15M+20 A] =0 A2 = A_1 = A4 = A5 =0
2M-2 2M-1 3IM- 1
2 Xy 5 0 2/3 2/3
2 | X, 15 | 4/3 10/3 0
F(X) | 25 A =0 -4/3 -1/3 A=0

¢. Phuong phap don hinlt cai bién

Ochad v Hays loi dung tinh chat A, 1a co sd 3 budc lap sau A, j € J = N\ {r}u{s} chi
khdc co s0 0 budc trude A, j € J bing viéc thay thé | vecto co sd, da dira ra thuat toin don hinh

cdi bién dé gidm bét khoi luogng tinh todn va cdc thong tin zan luu trit trong mbdi bude lap.
Thuat todn don hinh cai bién gém cac budc sau.
Burie 0: Xay dung bang don hinh xuét phat.
Biée |: Tim cot quay va Kiém tra (61 uu.

Butoc 2: Tim dong quay.
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Buoe 3: Bién déi ma tran nghich ddo mé rong. Pua A vao co s& thay cho A, va bién doi
toan bo cdc cot theo cong thic. Quay l1én budce 1.

d. Pluiong phdp Karmarkar (phuong phdp diém trong)

Nam 1980 mot cach tiép can mdi v6i QHTT duoce dé xuat. Cich uép can niy dura trén
nghién cu vé cdc thuat todn diém trong (dudng trong) di tir phia mién trong chap nhan duoc.
Nguoi ta da chimg minh phuong phip don hinh khong phai la phueng phdp thai gian da thirc
(thoi gian ti I¢ vdi 56 bién theo ham da thic) tham chi thoi gian gidi ti }¢ vé1 ham md 2"°- 1. Tuy
nhién da ching minh bang cich st dung thuat 104n di¢m trong thich hgp c6 thé giai QHTT trong
thai gian da thitc. V€ co ban thuat 10dn Karmarkar ¢ nhiéu diém chung véi thuat toan don hinh.
Ci hai phuong phip déu dung thuat todn lap va déu cé phuong 4n xuét phat chap nhan duoc.
Déng thai ca hai phuong phap déu thuc hién iap dé chuyén sang phuong dn t6t hon cho dén khi
tim duge phuong dn (61 wu.

§4.3. BAI TOAN VAN TAI

Trong nhiéu linh vuc kinh (€ ta thudng gap mot loai bai todn goi 1a bai todn van tai. B
todn van tai 1a mot dang dac biét ciia bai todn QHTT. Vi ¢é nhimg dac diém riéng nén khi gidt
bai toan van tai c6 thé sir dung nhimg thuat toin don gian hon phuong phip don hinh.Trong muyc

nay sé trinh bay ndi dung chu yéu va phuong phdp giai bai toan van tai.

4.3.1. Lap bai toan van tai

Bdn chat clia bai toan van tai la tim phuang &n 61 yu dé van tai hang héa tir mot s6 noi

phdt dén moét s6 noi nhan.

Chi tiéu 16i vu ¢ day thuong la cuc ticy
chi phi 16ng vé van tai. Bai todn ¢4 thé mo ta nhur

sau:

C6 m dja diém phat, véi cic luong hang
hod tuong (mg a,. as,..., a,, va n dia diém nhan,
V3i nhu ciu wong tng by, b,..... b, (hinh 4-1).

Can xdc dinh phuong dn van tai suo cho 1ong chi

phi 1a cyc tiéu, khi bi¢t gid thanh cude phi don vi
Hinh 4.1. Mo 1d bai todn. C, van 1ai trén doan duong tir noi phit 1 dén noi
nhan .
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Ki hi¢u x,, 1a s6 luong hang cdn van tii (ir noi phit i dén noi nhan j, khi d6 di¢u kién cua
bai 10dn van tal duoc mé i trong bang 4.6.

Bang 4.6
.r Noi phat Noi nhian Dung luong a,
B, B, B,
A, ¢y Cp Cin A,
X X1, Xin
A Gy Can Con &y
Xn Xy X
A, Cnl Cu Com R
X xm.’ xmn
Dung tuong b, b, b, b, m "
Sa-3h
L = 3=

Bai toin van tal duge phit bidu dudi dang 1odn hoc nhu sau:

Xdc dinhciac gia trex, ;1= 1. 2¢...m; =1, 2., nsao cho
119 11
(X)) = > > C,x, > min (4-26)
Va1 cic rang budce

1

z N, =a50= 1.2.....m
= (4-28)
z N, = bJ;J 1.2....n
-y
Vi
X, 200=12,...,m5=1,2...n) (4-29)

Ngoil ra trong trudng hop don giin thuong gid hiét i 16ng dung luong hing phit di cin
bang vai téng dung tugng noi nhan, nghia 1
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231 = Zb.u

)=1

(4-30)

Chii y rang nhimg hé $6 O cdc phuong trinh rang bugc 6 dang (4-28) chi ¢o gid tri 1 hoac
0, vi vay c6 thé sir dung thuat todn don gian dé giai ma khong cin cic budc theo thuat todn don
hinh. Tuy nhién qua trinh giai cling bat ddu tir mot phuong én co ban sau dé tién ddn 16i phuong
an t6i wu

4.3.2.Xic dinh phuong an co ban ban dau

Tir biéu thic rang budc (4-28) c6 (m+n) phuong trinh nhung phai tuan theo diéu kién (4-
30) nén ta c6 (m+n-1) phuong trinh doc lap, nghia 1a chi xac dinh duge (m+n-1) dn co ban ban
diu.

Sau day trinh bdy phuong phap géc Tay Bac xdc dinh gid tri (m+n-1) an co ban cla
phuong an ban-dau.

Xuat phdt tir géc bén trdi trén cung (x,,) ta dién cdc gid tri cba 4n co ban va di dan
xuéng goc phai dudi cing, dong thoi luon luon thoa man cdc rang buoc (4-28) va (4-30). Ta

minh hoa béng vi du sau:
Co6 hai noi phdt A|, A, v6i cac luong hang tuong img a, = 200; a, = 300 va 3 noi nhan

véi nhu cau tuong dng b, = 150; b, = 250; b, = 100. Cudc phi van tai ¢, duge ghi & gée phai phia
trén trong timg ngin ¢ bang 4.7:

ngdn A|B, s& nhan gid tri (a, - 50) = 50 v.v... Ti€p tuc di xudng gdoc Hong Nam va cd gid tri clia

Bang 4.7
B3, 13, B, a,
5 3 200
150 50 0
A, 2 4 300
0 200 100
b, 150 250 100 500

(m+n-1) 4n ca ban. O thi du nay:
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Trén bang 4-7,xuat phat tir géc Tay Bac ta ¢6 x,, =150 (vi b, < a,) nhu vay x,, =0, &




m+n-1 =4
Vay phuong dn co ban ban diu la:
X, = 150; x,, =50; x,, = 200; x,, = 100. Khi d6
F(X)=150.5 + 50.3 + 200.4 + 100.6 = 2300.

RS rang phuong dn co bin ban din & day chua dat min f(X) can (im cdch giam gia tri
f(X)

4.3.3. Hoan thién 16i giai biang phuung phap thé vi

Sau khi da c6 gid i cua (m+n-1) 4n co ban cha phuong dn ban ddu, can tim phuong
phdp dé hoan thién 151 giai din vé1 phuong an img vai gid tri min f(x). Sau day sir dung mot
trong nhimg phuong phdp thuong dung la phuong phép thé vi (con goi 1a phuong phiap phan phéi
cai bién). No1 dung phuong phap thé vi gom nhimg budce sau:

1 Xdc dinh gia oi thé'vi: tmg v6i mdi hang (noi phat A, A,,....A,) ¢6 thé vi a,, a,,..., &,
va mbi cot (noi nhan B, B,.... B, ) ¢6 thé vi B,, B,.-.-, B.. Nhu viy véi mbi phuong dn cha bai todn
van tai ta cé moét hé thong (m+n) thé vi o, &,y Ao Bry Bavees Ba-

Gid tri cta a,, B, duge xdc dinh nhu sau:

Can cir vao nhing ngan c6 dung luong hang van tai ung véi cude phi van tai ta ¢é he

phuong trinh:
o, +f3,=c, (4-31)

1=1,2,...,m
ji=1,2,..n

Theo hé (4-31) ta cdn xac dinh (m+n) gia tri thé vi, nhung & méi phuong dn chi ¢6
(m+n-1) gia trj ¢, dé tao thanh (m+n-1) phuong trinh dang (4-31) vi vay mot thé vi phai cho gid
tri tuy y. Thudng cho o, = 0 va xdc dinh a,...., &, va B, B,...., B, theo (4-31).

Thi du 0 phuong dn co ban ban diu theo phuong phip géc tay bac (bang 4.8) gia tri cdc
thé vi duge xdce dinh nho hé phuang trinh:

o, +B. =5
o +B,=3
o+ =4
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a+B.=6

vdig, =0taca:B, =5 B,=3 ab=1;B3,=5

Bing 4.8
B, B. B, a,

A, 200

130 50 0
A 300

0 200 100
b, 150 250 100 500
B, 5 3 5

2.0l tiéu toi wu theo phuomg phdp thé vi: Sau Khi xde dinh duge cac gid tri the vi o
phuong dn co ban ban ddu, chi ticu 161 tu duge kiém Ira theo dinh 1y sau.
Dinh 1i: Phuong dn X = { x, | cla bai todn van tai la to1 wu khi cdc gid tri the vi a, 3

thoa man diéu kién sau:
a, +B,=c,onginc6 x,>0 4-32)
a+B <c,ongincox, =0 (4-33)

Tir dinh Ii trén day thay rang: Diéu kién (4-32) [uon thod min, vi di xuat phat tir gia tri

¢, 0 nhimg ngan ¢6 hang vin tii (x> 0 ) dé xiic dinh thé vi.

Dicu kién (4-33) chimg o riing 10i gidi 13 t81 wu khi & nhimg ngan khong ¢é hang van tai

thi gid cude phi déu lan.

Diéu kién d6 cho phép ta kiém tra qud trinh cdn 6€p tuc hoan thién hay di dén phuong
an 151 uu.

Ki hiéu: a,+p=c,

Nhu vay néu umg v6i ngin nao dé véi x, = 0 ma ¢6 ¢, - ¢,; = A, > 0 thi chimg 15 qud
trinh con can hoan thién, nghia 1i ngan dé cdn nhan dung lugng vin ti. Dé qud trinh tién nhanh
dén phuong dn 161 uu thudng dé ngan c6 max A, nhan dung lugng van tai ¢ budc tiép theo (Iuong
tu nhu & thuat toidn don hinh dua an cé A, cuc dai viio hé an co ban & budce tiép theo). Gid tri x,,

can dua vao ngan nay la bao nhiéu s& duge xdc dinh & muc sau.
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Dé minh hoa chi tiéu 16i wu theo phuong phap thé vi ta trg lai thi du ¢ bang 4.8. Sau khi
xdc dinh duge cac theé vi o, a,, By, B,, B ta cn xdc dinh A = ::_,J - ¢, Img v6i cdc ngan, (bang
4.9) tai do x;, hién nhan gid tri 0. Tir day thay rang ¢ budc 1i€p theo can cho ngin A B, nhin
dung luong, nghia [a dn X,; s& nhan dung lugng vén tai. Gid tri cta x,; & budc tiép theo duoc xdc
dinh theo nguyén tic vong kin sau day.

Bang 4.9
WQBJ sils 3,. AL » O
2 200 0
0 +3 _
5 6| 300 1
b 150 250 100 500
B | 5 3 5

3. Nguyén tdc vong kin hoan thién 167 gidi

Nhu trén da thay, vi A, 6 ngan A,B, ¢6 gid tri cuc dai (+4) nén & budc ti€p theo x,5é
nhan duoc gid tri duong,ta ki hiéu dau + ¢ ngan A,B, (xem bang 4.9). Vi x,, nhan dung luong
ma van phai thoa man diéu kién can bang dung lugng theo hang (a)va theo cot (b)) nén ngan
A,B, phai bét dung lugng: ta ki hiéu dau -, ngan A,B, thém dung luong: didu +,cudi cliing ngan
A,B, phai b6t dung lugng: dau - (xem bang 4.9). Nhu vay nguyén tac tang giam dung lugng tai
cdc vong tao thanh mot vong kin. Gid tri lugng tang giam phai nhu nhau va rd rang phai la gid tri
cua ngan c¢6 dung lugng nho nhat trong vong kin via mang déu -.

O thi du bang 4.9 ¢6:

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

da nho hon gid tri F(X) 6 phuong dn géc Tay Bac ban diu.

Tiép theo xdc dinh cdc gid tri thé vi o, B; va lai kiém tra chi tiéu 16i tu cho 1oi gidi bude
nay. Qua trinh két thic va dat dén 10i giai t6i vu khi tmg véi moi ngan c6

A0
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4. Thi du
Pé minh hoa ta tiép tuc giai thi du & bang 4-10 cho 16i phuong dn 16i uu.

Can cit vao gid tri ¢; 0 cic ngan (A,B,); (A,B,); (A,B,) va (A,B;) ta xdc dinh gid tri cic

thé vi:

(]'.i =O' ﬂ| = l, B;=S\'& G3= 1. Bz= 3(K€m bi‘mg 4'10)

Bang 4-10

Tiép theo xdc dinh A, ctia cic ngan trong. Cu thé:

&“:C” 'C||=l'5='4;&l3=5'2=3>0.

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

Fy(X) =100.3 + 100.2 + 150.2 + 150.4 = 1400
Bang 4.11

150 |10 [0 =3

150 250 100 500
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Xdcdinh o, Bro, =00, =1, B, = LB, =3 B:i=2;
Xdc dinh A A,=-4<0
An=-3<0
Vay phuong dn 13 161 wuham muc tiéu f(X) cé 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 tai don gian c¢é thé gidi theo so do
kha6i (hinh 4.2).

4.3.5. Mot s6 chu y

Trén day da trinh bay noi dung co ban bai todn van tai trong trudng hop ¢é can bing
dung luogng 16ng cuia cdc noi phit va clia cdc noi nhan,nghia la:

m

da=)b, (4-34)
1=l g=1

Trong thyc (€ nhiéu bai toan khong ¢6 diéu kién ding thic nhu trén ma cé:

N Al m

Za; >Zb) hoac Za| < 3 b, (4-35)
=1 =1 =1 3=1

Trong truong hop doé ¢6 thé dua vao cic luong van (i x, phu ing véi cac cude phi phu

{tng v6i cude phi c, =0 dé 1rd vé diéu kién can bang dung lugng phét va nhan.

Ngoai ra thdy rang khi giai bai toan van tai da gia hiét rang dung lugng hang chi di tir
noi phét rue tiép dén noi bhan ma khong 16n tai nhimg dudng di t&r noi phédc qua noi phit hoac
dudng trung chuyén qua mot noi nhan nao do. Gia thiét d6 ing véi viéc tai cong suit trong hé
thong dién nham dam bio t6n that dién nang (duge hiéu nhu cude phi van tai ) 1a it nhat. Khi dé
dutng gan nhat (vé dién ) 1a dudng trie t€p tir ngudn dén phu tai. Mang dién ¢ cau tric thoa
man muc tiéu dé thudng goi 14 mang ¢6 10ng momen phy tai (EP,],) 12 nhod nhit. Nhunog trong
thuc &€ cau tric mang dién chi nhiam thod min chi tiéu cuc tiéu chi phi ton that dién nang khong
phai bao gid ciing trung vdi cau trijc 161 uu, vi cdn chi tiéu cyc tiéu von dau tu vé dudang day (phu
thudc téng chiéu dai cic tyén dudng diy ) ciing rdt quan trong. Vi vay nhiéu trudng hgp ciu
triic 181 yu cla viéc chuyén 1di dién nang (thoa man ca hai muc tiéu trén ) thudng c6 dang ndi

cac noi nhan vdi nhau va c6 the ndi giita ngudn phat.
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Tir day thay ring do dac di¢m cua viéc chuyeén tai dién nang phai xay dung rieng cdc
tuyén duong cho nd, ma khong sir dung duoce cic tuyén giao théng khic, nén néu sir dung bai

todn trong viéc xac dinh cau tric t6i vy cii mang dién phai ¢é nhitng diéu kién mo rong.

Thanh lap bai todn van tii

.

Xdc dinh (m+n-1)gid tri x,
cba phuong én co ban ban dau

I

Xidc dinh thé vi
— a:i=1,2,...m
B:j=12..n

v

Xic dinh A = (o, + B)-c,
tng véi cdc ngin x, =0

Tinh F(X) Dimng
In gid tri {x.j} ’
Khong 4

Chon ngin (AB)

Co max A,

Lap vong kin @... ©

Xic dinh x, méi

- Khong
dx, mai? Bai todn vé nghiém

ding

Lap phuong an méi

Hinh 4.2. So d6 khoi bai toan van tdi.
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§4.4. QUI HOACH SO NGUYEN

Trong nhiéu tyuong hgp thue & 100 gidl cha bai todn QHTT doi hoi phai thoa man diéu
kién: gid tri cdc an x, phai 1a s6 nguyén, khong am: 0, 1, 2,... chang han d&i tugng cidn xdc dinh x
1a 56 nha may. 56 lugng cong cu.v.v... khi d6 chi lam trou gid tri x, cach don gian ¢6 the pham

sal 56 16n vi & l1am thay déi gid 1ri thue cta ham muc téu.

Tinh chit s6 nguyen cua {oi gial lién quan dén nhidu phuong phiap giai riéng. Dudi day
chi trinh bay noi dung chu yéu cita thuat toan Gomory dé giai bai toin qui hoach tuyén tinh sao
cho gid tri 181 gidi (61 wu Ja nhimg s nguyén. D6 cing 1a nod1 dung chil yéu cia qui hoach s6

nguyen.

Chi y rang khi chi cin mot bo phan cua nhimg 101 gidi 12 $6 nguyén ta ¢o qui hoach s

nguyén bé phan.
Thye chit cua thuat 10dn Gomory bao gom nhimg bude tong quat nhu sau:

1) Xic dinh 101 gidi t6i wu cta bai todn (chang han ¢6 thé ding phuong phdp don hinh)
chura quan tam 161 diéu kién s6 nguyén cua loi giai. Néu mot cich ngau nhién cdc 1o1 giai da la

8 nguyén ihi qua trinh két thiic. Néu chua dat thi chuyén sang bude sau:

2) Xay dung thém rang budc phy nhiim muc dich han ché tip gid tr1 cho phép cla 1o

gidi, tuy nhién khong lam mat nhimg gid tr 161 giai 13 $6 nguyén.

3) Giai bii todn di c6 thém riang buoe phy dé va kiém tra diéu kién s6 nguyén cua I

gidl dé hoac két thuc qui trinh, hoic phai Iap lai budc hai.

Nbu vy ta phai tim hiéu noi dung cta budc hai va budc ba cia thaat todin Gomory,

nghia la biét cach xay dung thé¢m rang budc phy va giai bai todn khi ¢6 rang bude phu:
4.4.1. Thanh lap phuong trinh rang buoc phu

Gia thict bai toin QHTT di duge guai bang thuat todn don hinh, ¢ bude cudi cling da xic
dinh duoc gid tri 103 wa clia m an ¢o ban: x|, X,.... X, nhung chua [a nhimg 56 nguyén. Khi d6 he

phucng trinh riang bugc ¢ dang nhu sau [xem muyc 4-3, thuat toan don hinh}.

)X, Fa-X, Fota, X, Fota X, +a.ta, X, =b

a)lxl +a22x2 +"'+al|n‘\m +“'+32ka +"'+aluxn :b?_ (4 36)

anHXI +amlx2 +“'+ammxm +"'+aml\xk +'“+anmxn :bln



trong d6 i y nhimg hé 6 cua x,, X,,... X,, & hé (4-8) tao thanh ma tran don vi cip m.

O day didu kién s6 nguyén clia 8% gidi chua thod man, thé hien & ché cic gid tri b,... b,

chua la nhifng s& nguyén.
Khi dé cédn lap thém phuong trinh rang bude phu theo qui tac sau day:

a) Phan tich:

b,=n, +r
b,=n, +r,
. (4-37
bl\\ = " m + rl\l
trong dé: n, la phdn nguyén (0,1,2...) ctia b;: i = 1,2,..., m nhung phai dim bao
n<b;it=1,2,..m (4 - 38)
r,laphanlé coab;i=1,2,.,m, nghia ta:
O0<r<1 (4-39)

b) Sau khi xdc dinh moi gid trin, var, 1 = 1, 2,... m chon phuong trinh rang budc tmg véi
1, cuc dai d€ 120 rang budc phu. Ching han ¢6 1, 1a cyc dai.Khi d6 rang bude phy duge tao tir
phuong trinh thi p d hée (4-36).
€) Phan tich cdc hé 6 ay, ag..-., Appeeees dp, thanh
a, =Ny, +Ty

8p3 - npz + rpz

(4-40)
ap,, =N, +1,
trong dé n; j =1, 2,...., n la phian nguyén (am, s6 O va duong) cba a,, va thoa man:

n, < a, (4-41)

1 )=1,2,.,nlaphinlé 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~ m I X+ 8, = -1, (4-43)
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trong do cac gid tri

j=1,2,....n1dy tir biéu thire (4-40) con gid tni r, 14y tir bicu thiic (4-40).
Nhu vay dé (im cédc gid tri nguyén clia cic an co ban, ta di dua them an phu s, vao hé co

ban va bay gid can chuyén sang phan giai bai todn c6 thém riang buoc phu dang (4-43).

4.4.2. Giai bai toin khi ¢é rang buic phu

Nhu vay bai todn qui hoach tuyén tinh giai theo thuat todn don hinh & bude nay cd (m +

[) An co ban 12 X, Xpy.eey X VA §4.

Bay gid can chuyén sang budc tiép theo, trong dé dn can loai ra chinh 1a s, vi chi can
xic dinh an s& dua vao trong bude méi. Nguyén tac xdc dinh an can dua vao hé co bin d budc

11ép theo nhu sau:
a) Ghi cdc gid tri am cha cic hé 56 -1, 0 hang img véi hang s, va ng véi A = 0.

A
b) Xdc dinh cic ty so —‘ j=12...

! M

c) Lay cuc tiéu coa gid tri tuyet doi |—-: j=12....n
r
™M

| .
— =120

L
| rm i

d) Cot nao img vé min

thy &n d6 & duge dura vio hé an co ban & bude 1iep theo.
e) Theo thuit todn don hinh. Giai ti€p cho dén khi moi 10 giai déu la s6 nguyen.

Néu chui y ta thiay nhimg bude 1, 2, 3, 4 trén day ¢6 tinh doi ngdu véi cdc bude nhiam xdc
dinh an loai ra khoi hé co ban & thudt 10dn don hinh. Vi vay con goi la cdc bude giai theo

phuong phip don hinh d6i ngau.
Dé minh hoa cac budce clia thuat toan Gomory ta xét mot thi du don gian sau:

4.4.3. Thi du

Xdce dinh { x,, X,} 1a nhimg gia tri nguyén, khong am, sao cho:

f(x) = -X,- 2%, @ min (4-44)
va -3x,+ 4%, <6
4x, + 3x, < 12 (4-45)



ta dua vio rang bude (4-45) hai an phu x4, x5, ¢6:
-3X, +4x,+x,=6
A, + 3x; + X, =12 (4-46)

Str dung thuat toidn don hinh dé gii bai toan trén. Sav ba bude nhan duge 10i giai 16t wu
nhu trinh bay trén bing 4.12.

Bing 4.12
Buée | Hé s6 anco | Tén an co | Phuong -1 -2 0 0
ban bin an X, X, X, X
[ X1 6 -3 4 1 0
Xy 12 4 3 0 1
F,(x) 0 A =1 A, =2 A, = Ay =0
2 -2 Xy 3N -3/4 1 1/4 0
0 X, 1572 25/4 0 -3/4 1
Fy(x) -3 A=52 | A=0 A, =112 A, =0
3 -2 X, 12/5 0 l 4725 3/25
-1 X, 6/5 1 0 -3/25 4/25
Fi(x) -6 A=0 | A=0 | A=-1/5 | A,=2/5

Tur bang 4.12 thay rang sau ba budc f(x) dd dat gid tri cuc tiéu la -6 nhung X, = 12/5 va
X, = 6/5, nghia la diéu kién $6 nguyén cua 16i gidi chua thoa man. Vi vay can xay dumg rang
budc phu.

O day trong budce ba cac rang budce chinh c6 dang:

3 12
X, +— Xy + ‘-)gx4 :—S—
2 - (4-47)
3 4 6
Ny=socMat Xy =7
25 25 5

Phan tich cic gid tri b,, b, theo bi¢u thic (4-37):
b,=12/5=2+2/5

b=6/=1+1/5
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nghia lar, = 2/5; r; = 1/5. Vi, > r, nén phuong trinh ring budc phu $é thanh lap tir rang budc

img véi r,, nghia 1a phuong trinh cua x,.

Tiép theo can xdc dinh cdc hé $O 1y, 1y, 13, 1y 12 phdn 1é cla cdc hé 0 ay,, as, asy, ay,

tuong ¢ng.

O day:

Ay =425 =0+ 4725 vay r, = 4/25

A, = 3/25 =0+ 325 vay 1,,= 3/25

G, =0vayr, =0

dp=1viyr,=0

Tur day. rang buoc phu, xdc dinh theo biéu thifc (4-43) c6 dang

(-4/25)x, - (325)x, + 8, = (-2/3)

(4-48)

Nhu vay dé lam nguyén nhimg gia tri clia X, vi X, ta diua thém an phu s, vio hé co bin.

Tiép theo thanh lap bang don hinh (bing 4.13) ¢& 1im cich loai an s, ra.

Bang 4.13
| Bude rﬂé s6dn | Ténan | Phuong -1 -2 0 I o 0
co ban cd ban an |y %, X, X, ‘
1 2 X3 12/5 0 t 4/25 3/25 0
-1 X, 6/5 1 0 -3/25 4/25 0
0 S, -2/5 0 0 -4/25 B/QS i
Fo | -6 A=0 | 4=0 |A=15 |A=-25 |A=0
2 2 I 2 0 | 0 0 1
a4 I £1) 1 0 0 1/4 -3/4
0 X4 572 0 0 1 3/4 -25/4
R0 |12 [A=0 [4,=0 |A=0 | A= A=
] -1/4 LSM ]

Trén bang 4.13, & budc | ta dua thém s, vao hé an cd ban nhung moi gid tri khac déu

khong thay dai. Tiép theo ¢ bude hai can loai s, ra va dua mot an méi trong cc an x., X, vao hé

co ban va tao gia tri nguyén cho x,.
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Str dung nguyén tic dua an mdi vao dua trén phuong phiap don hinh déi ngau da trinh
bay. Trong thi du nay (ing v6i hang 5, cic gid tri - r, ing voi A, # 0 la:

- 4/25; - 3/25

cac gid i A, tuong ung la:

- 1/5: -2/5
vay:
A4S
mmn—{= _:—=—
Tyl 5 2> 4

nghia la g budc tiép theo an X, (Img v4i 11 86 trén) s& dua vio hé co ban. Bién doi cic hé s6 clia
cic phuong trinh rang budce ta nhan duge 1o giai nhu ghi ¢ bude 2 cia bang 4.13. Khi dé da co:
X; (nguyen). Nhung x, = 3/2 (18).

Vi vity can 1iép tuc dua phuong trinh rang bude phu chita s, dé o 6 nguyén cho an X,

ua trinh tinh todn tuong wr nhu doi véi x, trén kia. Két qua cuéi cung duoc ghi trong bang 4 -14.
gt | g duge g g 4

Bang 4.14
Busc | He s6 an | Tendn | Phuong | -i -2 0 0 0 0
coban | cobin in X % % X, N 5
-2 X, 2 0 1 0 1 0
-1 X 3R 1 0 0 1/4 -3/4 0
3 0 X 572 0 0 ] 3/4 -25/4 0
S5 -1/2 0 0 0 -1/4 -3/4 1
Fy(x) 1172 A=0|A=0]|A=0 | A=-1/4 | A=-5/4 | A,=0
i -2 X, 2 0 | 0 0 1 0
-1 Xy l l 0 0 0 0 l
4 0 X, | 0 0 1 0 -4 3
0 Xy 2 0 0 0 1 3 4
IF,(x) -5 A=0|A=0]|A,=0 |A,=0 A=-2 | A=

Tir két qua trén bing 4.14 thay ring sau khi ¢6 16 gidi (61 vu ban dau (chua xét dén diéu
kién s6 nguyen cua gid tri an). Ta cin 4 bude dé dua x,, X, vé gid tr1 nguyén. Vay 1oi gidi cuoi

cling ¢ gia tri:
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X={ x;, x,}={1.2}

F(X) = -3 (16n hon gii tri cuc tiéu ca F(x)).

Ap dung qui hoach s6 nguyén trong thiét k&€ mang dién s& dugce trinh bay d chuong ti€p
theo:

Trong chuong nay da turinh bay nhitng ndi dung co ban cla bai woan QHTT, trong d6
thuat todn don hinh dong vai trd quan trong dé nhan duoc 181 gidi, dac biét khi bai todn ¢ s6 an
16n ta c6 thé cdn sir dung chuong trinh miu & mdy tinh dién tir. Ngoai ra ciing trinh biy mot s8
dang dic biét cua bai todn QITT nhu bai todn van tdi va qui hoach sé nguyén, khi dé c6 thé sir
dung nhitng thii tyc riéng dé giai.

Tinh fmg dung ciia bai toin QHTT trong kinh t&, ki thuat rat phong phi. Trén day chi
mo ta mot 6 thi du trong hé thong dién. Nhiém vu chd yéu cia ngudi ki su g day 1a nim vimg
dé1 wgng khao sat dé thanh fap bai tin (bao gém xay dung ham muc tiéu va cdc rang budc).
Khi dé nhimg phuong phip cua bai todn QHTT s€ givip ta tim 10i giai 181 vu),

Nhu da trinh bay, viée thiét ké mang ludi chuyén tai, phan phéi dien nang c6 nhimg dic
diém riéng khic vdi bai toin van tai thong thudng vi vay st dung mo hinh cba bai toin QHTT
trong thiét k& mang dién duge danh cho toan bo néi dung clia chuong tiép theo.

§4.5. QUI HOACH PHI TUYEN
4.5.1. Khai niém chung

Bai todn qui hoach tong quat thudng la bai todn qui hoach phi tuyén. Chi cin mot trong
cdc ham (4-1) hoac (4-2) 1a cic ham phi tuyén thi bai todn qui hoach tong quat € 12 bai toan qui
hoach phi tyén. Dé gidi bai toin qui hoach phi tuyén ngudi ta thuong dap dung mot trong cac
phuong phdp la: wyén tinh hod, dua vé bai toin qui hoach phi tuy&n khong rang buoc, giai truc
ti€p. qui hoach dong v.v... Ta s€ lan tugt xét qua cdc phuong phdp dé.

4.5.2. Phuong phap tuyen tinh hoa

Mot trong cdc phuang phdp tuyén tinh hod 12 phuong phap qui hoach xdp x1. Noi dung

cua nd nhu sau:
Xdc dinh 1ap gid tri cdc bien: X = { x,, x,.. X, }
Sao cho ham f(x,) = max (min) (4-49)

1=12...n
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Vao f(X), h(X), g(X)

Chon X, 8" va p

Tinh f(X"), h(X"), g(X*)
£XM), BIKS), g/(X™)

Lap phuong trinh (3-50)

Giai (3-50) dé tim X**"

(he]) th)
1

x> x,

A+ _ i\) (h+1)
—> X=X +d

sy

(h+ly _ o (k) _ 5(k+H

xI xl

In gid tri cva X; STOP

Hinh 4.3. So do khoi cua phuong phdp tuyén tinh hoa.

110



Pong thai thod man cac diéu kién:
h(X)=0(i=12..m)
g(X) 20 =1.2....m,)
trong do, trong trudng hop tong quat, cac ham (x), h,(x), g,(x) déu 1a ham phi wyén.
x, € X< R"

Ta khai tricn cic him trén theo chudi Taylor va chi 1dy dén him bac nhat. Nhir vay, &
budc lap thu k ta cé:
f(X) = f(X™) + X (X")(x,-x,")—> min
h. Xy = hu X[Ls + Zh'x, kas I_xlth - 0
(X)y=h(X™) (X)(x ) (4-50)
g(X) = g (X") + Xg' (X®)xx") 2 0

trong dé x,™ 1a gid tri x, tai bude lap thie k. Con X* 14 vecto X tai budc 1ap tha k.

Nhu vay ta da dua bai todn qui hoach phi tuyén thanh bai toan qui hoach tuyén tinh.
Giai hé (4-50) bang phuong phap lip nhur sau:

Bude 1: + Chon tap nghiém ban dau X',
+ Tinh cac gid tri {(X"), h(X""), g(X'"").

+ LAy cdc dao ham f '(X), h'(X), g'(X) va tinh gid tri cua ching theo X" { (X%,
h'(X“”), gb(X(“)).

+ Lap bai todn qui hoach tuyén tinh (4-50).
Budc 2: + Giai bai toan qui hoach tyén tinh (4-50) duoc X .
+ Chon vecto d tuy y
+ So sdnh giita cdc thanh phin thit i cla hai vecta (X*) va (X").
- Néu x> x " thi xdc dinh duoe x/" = x” + 8"
- Néu x " < x," thi xic dinh duge x," = x'" - 8.
trong d6 8'" 12 do dai bude lap thir 1 (0 < 8" <1).
O nhitng budc lap khic 1a c6: ™" = u 8% ( 0< p<l)

Diéu kién 161 vu 1 khi ndo 5 < € thi coi nhu bai todn hoi tu theo tiéu chuin di dé ra.
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Thi dy: Xic dinh X={ x,, X; } sao cho
f(X) = x> + x,” - 16x, - 10X, > min
VoiI:
g(X)=11-x"+6x,-4x,>0
2(X) = XX, - 3%, -eM '+ 1 >0
X, 20,x,>0
Giai: O bude 1 ta cho X = [x,(0).x,(0)] = [4, 3]’
Tudésuy ra: (X)) =16+9-64-30=-69
Pao ham cia ham f(x) theo x, s¢ la:
£ (X" =2x,-16=2.4-16=-8
Pao ham caa ham f(x) theo x, $€ a:
f X" =2x,-10=2.3-10=-4
Nhu vay: f(X) = (X" + ', (X")(x, - ;") + (X%, - x, ) =
=-69-8(x,-4)-4(x,-3) =
=-8x,-4x,-25
Ciing lam tuong tu doi vai cac ham phi tuyén g, (X) va g(X) tacé:
g2:(X) =g (X g, (XD (%, - x D)+ g (XN, - %, M) =
=T-2(x,-4) - 4(x,-3)=-2%, - 4x,+ 27
2x(X) = & X" 48, XM (X, - ") 4 gy o XN, - X, =
=0.28x, +x,-2.84
Toém lai ta dua vé bai toan QHTT sau:
Xdc dinh X={ x,, x, } sao cho:
f(X) =-8x, - 4x,-25 > min
g(X)=-2x,-4x,+2720
g2.(X)=0.28x, +x,-2,8420
X, >0

X, 20
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C6 thé sir dung phuong phip don hinh dé giai. O bude 1 ta giai duge X" =[13,50]7".
Néu chon 8" =10,50,5]" va vi x,""=13,5> x,“"=4 va x,!"=0 < x,'"=3 nén:
x'"=4+0,5=45
x,"=3-0,5=2,5
Thanh lap bii toin cho budc ti€p theo:
fX) = (X" + £ 0 (XM - x M) + (XX, - x, M) =
=-705-7(x,-4.5) - 5(x,-2,5)= - 7x,-5x,—- 31§
Néu chon p = 0,8 thi & budc 1ap tiép theo ta cé: §'” = 0,8.5'" = {0,4 0,4]"
Cit tiép tuc nhu vay dén khi nao & < ¢ thi thuat todn két thuc.
Uu diém: - Thuat todn don gian, giai don gian (vi ¢6 chuong trinh miu).
- Néi chung la ho1 ty
Niuroe diém: Téc do tinh todn cham, khong dung cho hé théng dién 16n
4.5.3. Dua vé qui hoach phi tuyén khong rang buéc
4.5.3.1. Phuong phdp Lagruange va dinh li Kuhn - Tucker

L. Bai todn Lagrange dang chinh tdic

Phuong phap Lagrange 1a phuong phdp kinh dién giai bai todn qui hoach phi tuyén khi
cidc rang budc ¢6 dang dang thiic v bat dang thie, dé xdc dinh cuc tri ¢é diéu kién (cyc tri

vudng) ctia ham nhiéu bién va khi ham d6 lién tuc ciing véi dao ham riéng bac nhat cia né.
Trude hét ta xét bai todn dang chinh tac sau: Xdc dinh X={ x,,X,...., X, } a0 cho
f(x,.Xs,..., X,) = min
vGi cic rang buoc h(X) =0 (i=1,2,....m)

Pé giai bai todn nay, ngudi ta sir dung déi ngu Lagrange. Noi dung clia né nhu sau: Tu
bai todn 181 uu dang xét (goi la bai todn goc), ta di xay dung mot bai toan 16i wra khdc (goi la bai
toan d6i ngau) sao cho giita cic bai todn nady c¢6 mot mdi lién quan chat ché (vi du tir nghiém ciia

bai toan nay c6 thé suy ra nghiém cia bai todn kia). Doimgdu Lagrange § day la bai todn sau:

Xic dinh X={ x,,X,...., X,, } sao cho:
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m
L, Xy Xy s A A A ) = (N X X ) + Zklhi(xpxz.‘...x”)—) min
=1

Trong d6 L 1a ham lagrange con A la nhan ta Lagrange. H¢ phuong trinh Lagrange
duoc thanh 1ap trén co 53 1dy dao ham riéng chia ham L theo X, va %, va cho chiing bang khong
nhur sau:

AL _AO0 S, DX o2

ox ox = ox
J 3 L ' (4_51)
o
o =h, (X;,X5...,X,)=0 (i=12,....m)
ok )

Néu & diém X' ={ x,".%,".... x,” } ham f(x,",x,".....x,") dat cuc tri thi tdn tai vecto
A={0" A sao cho diém §x, ;X A A T Ta 10 gidi cia he (4-51).

Tir (4-51) ¢6 n+m phuong trinh s€ gidi duge n dn X, vam an X,

Pé xdc dinh cuc dai hoac cue tiéu phai khio sdt gid tri dao ham bac 2 ciia L(X) hoac
f(X).

Vidu: Tim gia ui X={x,, X, }sao cho:
f(X) =2x,” + 3x,>” > min
Vai rang bude: h(X) =0.8x, + 3x,-2=0
Giai: Thanh lap ham Lagrange nhu sau:
L(X, &) =f(X) + L.h(X) =2x,> + 3x,’ + L(0.8%, + 3x,-2) = min

Cin khéo sit ham s6 L(X, L ) dé tim cyc tri. Ta 1dy dao ham vi cho bang khong:

M:4x1 +0,8}\.=0
Ox,
OL(X'A') :6x2 +3L=0
M:O,le +3x, -2=0
EN )

Gial 3 phuong trinh rén tim duge: x, = 4/31 va x, = 10/31.

Vi cic dao ham bac 2 theo x, vi x, déu >0 nén min f(X)= min L(X. X )= 2(4/31)* +
3(10/31)? =332/961.
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2. Bai toan Lagrange dang mo rong
Dai véi bai todn Lagrange md rong tic 1a trong hé rang budc ¢b ton tal ca céc bat
phuong trinh thi ngudi ta thudng ding phuong phdp dua trén dinh 1 Kuhn-Tucker (dinh I vé
diém yeén ngua) goi th phuong phip Lagrange md rong.
Gia thiét can Xac dinh X={ X,.X,.,...,X,, }sao cho:
f(x,.X;3.--,X,,) = min va thoa min cic rang budc:
h( X, X500 X) =0, 1= 1, 2,....m, (4-51b)
B XXz X) 2050 =m+1,..., m
x,20(=12....1n)

Cha ¥: trong trudng hop cin 1am max ham {(X) ta nhan f(X) vdi -1 dé thanh -f(X) —
min hoac khi ¢6 g(X) < 0 ta nhan g,(X) vai -1 dé c6 rang buoe g(X) 2 0.
Ham Lagrange c6 dang:

iy mn,
[ANY=Hy e X 27-.“. (X, Xovo X)) + Z)g (X}, Xaveeer X)) - > Ml

[ -,

Vi g,(X) khong déng nhit bing khong nén khong thé 1dy dao ham ham 1(X, X ) va cho
bang khong nhu trude day.

Gia thiét {(X) va g(X)
i=1.2,...m lién tuc, kha vi va tao L
thanh tap hop 181 thi ta c6 thé su
dung dinh ti Kuhn-Tucker dé giai
bai todn nay.

Noi dung cla né ¢6 thé

hiéu nhu sau: Diém L trén mat cong

L(X.A) 1a min theo X va max theo A
(hinh 4.4).

Dinh li: Vecto X' chi la 16 o
giai toi wu ca bai todn (4-51b) khi A M(X',1)

ton tai vects A ma sao cho: Hinh 4.4. Diém yén ngua.
Gid i cia diem L(X,A)

bé hon diém L(X,A jva lon hon diém LiX ,2).
L(X"0)<LX  AH<LX ) (4-52)
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L(X", 17) 12 diém yén ngtra ciia biim L(X, A).
Vidu 1: Taldy moét vi du don gian nhu sau:
Tim gia tri X={x,, X, }sao cho:
f(X) = 2x,” + 3x,> > min
Vai rang budc: g(X) =0.8x, + 3x,-220
Giai: Thanh lap ham Lagrange nhy sau:
L(X, 1) = f(X) + A.g(X) =2x, + 3x,” + A(0,8x, + 3x,- 2)

Theo diéu kién Kuhn-Tucker phai c6:

XA _ 4 408020 (d4x, +081)x, =0
2
;) . ) . *
XD _6x," #3020 (6%, +3X)x, =0
OX5 . )
aLg)(L:‘)“L—)=0,8x. +3%, =220 (0,8X1. +3X2. -DA =0

Theo ddu bai 16 rang x,” va x,” phai duong, vi néu x,” =0 va x," =0 thi bat ding thirc g(X)
> 0 khong thoa man.
Tir day ta c6 thé giai x," x,” va A tir hé:

4x, + 080 =6x, +31 =08x, +3x, -2=0
. e e .. OL
Giai ra ta duge: x; =4/31 va x, = 10/31(Tic )a tai diem ng véi ;— =0)
)

Vi du 2. Bai todn xdc dinh phan bo td1 vu cong suét tic dung trong hé thong dién: Cho
hé thong dién cé n nha mdy nhiét dién va N nit phu tai. Néu dae x, 1a cong suat tic dung phit ra
cta nha mdy dién tha i 1am an s6 va dat ham chi phi tinh todn 1a f(x,, X,,...,x,) thi bai todn c6
dang sau:

Hay xac dinh tép-X={ X,. X,,..-X, } sao cho:
f(X) - min
va céc rang budc:

n N
h(X)= Y P, -3 P, - AP(P,Q) =0

=1 i=1
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n N
h,(X)=> Q, - D Qy, —AQP,Q)=0
1=1 1=1

P.-P,, 20 P —P 20
Q,-Q,., 20; Qe —Q, 20
U -u,,, 20; U,..-U=
By — 8, —8,20

Giai: Dua it ca cic him rang budc vio ham muc tiéu d€ bi€n bai toan vé dang bai todn

khéng ¢ rang buéc ta co:

n N
L(X,A) = §(X)+ 4, [ZP ZP,, — AP(P, Q)}m){ Q, - Y. Qn —AQ(P,Q) |+

r|

+iw.—P......‘)+zx4(a.‘,;.x— zx )+ S0 (Qn — Q)+
1=1 =

1=]
N

+};x,(, o U U o230 By 5, +8,) min

1=l =)

Sau khi da dua duge bai toin vé dang bai todn qui hoach phi tuyén khong rang buoc, ta
chi can lay dao ham cua ham L(X) theo cdc bién s6 X X va 3 vacho ban% khéng thi ta s& chuyén
bai todn vé bai todn giai hé phuong trinh dai s6 thong thuong. S6 dn cla bai todn 12 6n + 4N +2.
Nhu vay néu n=10 va N=50 thi s6 nghiém la 262 nghiém.

Uu nhuge diém cba phuong phap:

Ul diém: Day 1a bai todn kinh dién nén dam bao tinh hoi tu va cé nhiéu chuong trinh
mau

Nhuoc diém: Do s6 dn 16n nén chi diing cho hé thong bé va dé lay s6 liéu ban ddu.
4.5.3.2. Phuong phdp ham phat

Phuong phap ham phat ciing 1a mot phuong phap nhim dua bai toin vé dang bai toin

qui hoach khong rang budc (dua cac rang bude vao ham muc tiéu).

U Hinh 4.5. Khdi niémn vé ham phat.
0
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DPinh nghia ham phat: Néu ¢6 tap X nim trong mién U (XeU) déng thai ¢é tap U, bao
ca tap U (Hinh 4.5) ma:

0 néu XelU
+o néu XeU, -U)

Lim P(x“')={
thi P(X"™) duac goi 12 ham phat con k 1a budc lap thir k.
Nhir vay vdi $6 bude lap K 1on ma X vin ﬁﬁm trong mién U thi phat it (P—>0), con néu
X nam ra ngoai mién U thi phat nhiéu (P—»o0),
Ta ¢S thé ap dung diéu d6 dé dua bai todn qui hoach phi tuyén c6 rang budc thanh bai
todn qui hoach pht tuyén khong rang bude nhur sau:
Xét bai todn ¢6 dang tdng qudt sau: Xdc dinh X={ x,.X,,..., X, } sao cho
f(X) - min (max)
vdi cac rang budc h(X) =0 (i=1,2....m,) (4-55)
va g(X)=0; (i=1.2,...m,)
x20 (=1.2,....n)
Diéu quan trong & day la chon duge dung ham phat thich hop. Hién nay ngudi ta hay
chon ham phat nhu sau:
Paéi véi rang buodc h, (X) = 0 ta chon:

P (X*)=-; -'(—k—)-Z[hl(x“’)l] (4-56)
I =t

Pboi vdi rang buge g(X) = 0 ta chon:

ms l

P, (X(H y=r S (4-57)
= ;g,(x(“)

(k)

trong do r™' 12 hé 56 phat clia budc lap thit k. Chua ¢6 cich nao 1dy r'* mot cich tt nhat.

Néu chap nhin nhur vay thi hé (4-53) s€ bién thanh hé (4-57) nhu sau:

'2[‘1.()((“)2]‘“'(&'2; — min(max)
Ly i_-lg,(x(k))

PX M) =f(X™ )+

Trong budc 1ap th k+1 ta c6: r'**" = pr'®
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Tiéu chuan hoi tu & day la:

/ (k)

m;

Z[h(

]
& | g (X(K))

X(U) ]+r(k) <g

4.5.3.3. Phuong phdp Niuton bdc 2 gidi qui hoach phi tuyén khong rang buoc

Sau khi da dung phuong phip ham phat dé dua bai todn qui hoach phi tuy&n cd rang

buoc vé bai todn qui hoach phi tuyén khong rang budc, ta ¢6 thé dp dung phuong phap Niuton

bac 2 d¢é giai ti€p bai todn nay. Noi dung cla né nhy sau;

Vio s6 liéu
1(X), h(X), g(X)

v

Dung ham phat dua vé bai toan QHTU khong rang budc

v

ChQn X(“). 8(“)‘ ]J.

Cho [H(X*)]'= |

v

X(L+I) X(L _ Slk]' f’(X‘“)

3

Tinh £(X"), H

biin
detH=0 5l Dimg may

Saj
der 1> 0 SR8, [ Tinh (HOC))!

v

X(k+|) X(k) 8"" H (Xlk)) f’(X(k))

\/

ChO 5(k+|)= u‘s(k) «—— B <g In ké[ ql.lfl‘ dl‘rng méy

Tinh f(X%), B(X")

Puing

Hinh 4.6. So di khoi cia pp Ham phat va Niuton bdc 2.
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Can giai bai todn tim cyc tri cia ham phi tuyén f(X) nhu sau:
Xac dinhtap  X={x,, X;...,, X,) sao cho:
f(X) min (max)

Gidi: Ham f(X) c6 thé tinh gan diing bing cdch khai trién Taylo xung quanh diém X®
va chi 14y dén bac 2:nhus sau:

f(X) = f(XY) + £ (XYX-XP) + 0,56 (XF)X-XM)?
Dé tim cuc tri ham f(X) ta 18y dao ham cla né va cho bing khong nhu sau:
FX) = £1(XP) +2. 0,57 (X*),(X-X®) = £1(XY) + £(XM).AX =0
trong d6: AX = X**" - X® suy ra: X**!' = X + AX va thay AX = -[f(X™)]". £(X*") vio 1a cé:
X¥0 = X0 Hf(X™)
Véi H = £(X™) goi 12 ma tran Hess.
Nhu vay theo phuong phdp Niuton bac 2 ta thuc hién phép lip:
Kb = X . §® H"kX“"). £ (X")
trong dé: & la do dai bude lap.

So do khéi ca phuong phadp harn phat va Niuton bac 2 giai qui hoach phi tuyén cé rang
buodc di dugce chi ra tgén hinh 4.6.

§4.6. AP DUNG PHUONG PHAP QUI HOACH PONG
4.6.1. Khai niém vé phuong phap qui hoach déng

Phuong phdp qui hoach dong 1a mot phuong phép todn hoc kinh dién xdc dinh 1oi giai
16i u theo nhiéu budc. Moi bude can cé mot quyét dinh va quyét dinh cia budc trude s€ c6 anh
hudng truc (i€p dén budc sau. Cich giat bai todn qui hoach dong la tao ra mot day cac quyét
dinh hoac mot sich luge cho ca qué trinh. Sich luge thod min tat ca muc tiéw va cac rang budc
goi la sich luge 61 uu. Thuong bai todn qui hoach dong [dy muc tiéu 1a t6i w hod viéc phan
phoi sir dung tai nguyén (tién, may mdéc, nhan cong, nhién liéu...) cho ca qud trinh nhiéu giai
doan dé hiéu qua sir dung téng cong 1a 16n nhat. Ta thong qua mot vi du cu thé dé tim hiéu
phuong phdp.

Gia thiét cdn tim cdch phan phsi nguon vén ban dau X cho k nha mdy hoat doéng trong
n nam sao cho loi nhuan thu duge tir K nha mdy dé sau n nam la 18n nhit. Diéu d6 cé nghia la
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can tim bo gid tri nguén von dau tu cho timg nha mdy & méi nim sao cho loi nhuan téng sau n
nam la 16n nhat,
Gia thiét goi x,"’ la gid tri nguén von dau tu cho nha mdy i & dau nam j, rong do
i=1,2,...k va j= 1.2,..., n; ngoai ra phai dam bio can bang nguén vén  mdi nam:
. (1)
le =XJ;_|=]‘2,...‘[1 (4-59)
1=1
trong do X, 1a nguén von tdng con lai, dat vao nam j cho k nha may.
Né&u goi W 1a lgi nhuan t6ng cla k nha mdy sau n nam hoat dong thi W sé phu thudc
vio nguon von ban dau X cho ca k nha mdy va s6 nam hoat déng n. Quan hé giita W, X vai n ¢6
thé biéu dién nhu sau:

W(X.n) = W(x,", x,"...x,2) = W) (= 1.2....k; j = 1.2.....n) (4-60)
Nhur vay ta phai phan b ngudn von X cho cdc nha mdy sao cho 10i nhuan t6ng W phai
dat cuc dai sau n nam. Day la mot bai todn dién hinh cta phuong phdp qui hoach dong va c6 thé
biéu dién bai todn nhu sau:
Hay xdc dinh tap gid iri X = {x"}1 1= 1.2,...k; j = 1.2,....n sao cho:
W(X,n) — max (4-61)
va thoa man diéu kién:
L .
> x, =X ;:j=12,.,n (4-62)
1=)

xj(II 20

trong dé biéu thic (4-61) cé thé biéu dién bang téng loi nhuan ctia n nam:

W(X.n)=> W,(X,) (4-63)
3=]
trong dé W, la loi nhuan cia k nha mdy & nam j. Nhu vay ham muc tiéu W(X,n) s& cé dang mot
1ong.
Néu gia thiét rang nguén vén X dua vao tir nam dau tién cho k nha mdy va hang nam
khong duge bo sung. Khong nhimg thé, lugng ngudn vén clia méi nha mdy lai con bi hao hut
qua timg nam do viéc sir dung dé san xudt sinh loi nhuan. Diéu d6 c6 nghia 1 déi voi nha mady i

ta co:
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xlln) xz(\)>_" > x’(l) >.> x“(l) (4_64)

Can luu y ring 151 giai 161 vu § day duge xdc dinh nho viéc giai quyét mau thuin sau
day: Thuong khi nhi mdy dem lai loi nhuan nhiéu thi lai bi hao hut néu vé von ( sir dung nhiéu

vat tr tiéu hao, may moc hu hong nhiéu, tra luong nhiéu hon...).

Tinh thin cia phuong phip qui hoach dong 1a viéc (61 uu hoa duge thuc hién dan timg
budc, nhung phai dam bao nhan duge 161 gidi 161 wu cho ¢a n bude. Do 1a vi trong nhiéu truong
hop mot phuong dn dem lai loi nhuén cuc dai rieng r& cho bude nay 6 thé dan dén hau qua (ai
hai cho cic bude sau (vi du néu chi nhin cyc bd trong Mot nam 1hi ta s& dem dau tu hét ngudn
von vao nha mdy nao ma san xuit dem lai nhiéu loi nhuan nhat mac du sau nim dé thiét bi hu
hong nhiéu gay thiét hai san xuat cho nhimg niam sau). Nhu vay nguyén 1i 161 uu cla qui hoach
dong c6 thé phdt biéu nhu sau:™ Mot bo phan ctia sdch luge (61 uu cling 12 mot sdch luge t6i wu”.
Tirc 1a, 0 mét bude déu phai chon quyct dinh sao cho day quyét dinh con lai phai tao thanh mot
sach luoc 161 vu trlr bude cuoi cung. Thar vay, néu ta ¢é n budc thi quyét dinh 0 budc thit n s€
khong anh hudng dén bit ol bude nao va chinh vi vay qud trinh giai bang qui hoach dong sé
duoc tién hanh theo trinh W nguoc tir bude cudi cung 1én bude dau tién.

Tuy nhién muén dua ra quyét dinh & bude cuoi cling thi ta phai biét duge két qua cia
bude truée d6. Ching han trong vi du vé quan Ii nha mdy, ta chua bét 3 cudi nam (n-1) nguén
von con lai 1a bao nhi¢u va 1gi nhuan da dat duge 12 bao nhiéu. Vi vay cich lam coa qui hoach
dong 1i tim 161 giai t6i vu & bude n img véi nhimg phuong dn két thic khac nhau ¢ buée n-1. P6
1a 101 gidi (6i 1 ¢6 diéu kién ¢ bude thi n. Sau dé xac dinh 131 gidi 161 wu ¢6 diéu kién & budc
(n-1) ing véi maoi phuong dn két thic cé thé cla budc (n-2) sao cho ham muc tiéu dat gid tri cuc
tri wong c¢a it bude cudi (bude n-1 va n). Ci lam nhur vay cho dén bude dau tien. Do la trinh ty

ngugc dé xdc dinh 1o6i gidi 161 vu ¢6 dicu kién & médi budc.
Sau khi tién hanh xong trinh tr nguge ta cin cif vao trang thdi ban dau da cho cua bai
toin dé tién hanh trinh (s thuan (i buse 1 dén bude n va xdc dinh diy quyét dinh t6i wu.

4.6.2. Thanh Lap phuong trinh phiém ham Bellman

Phuong trinh phi€m ham Bellman 14 noi dung chinh coa phuong phip qui hoach dong.
Ta vin ding bai toidn phan phéi nguén von d¢ dién giai cich thanh 1ap phuong trinh phiém ham
Bellman.

Gia thiét ta diu w ngudn v6n ban ddu X, vao mot nha mdy dé€ san xuat hai mat hang A
va B. Qué trinh khio sdr Ly n nim. Vio ddu nam tha nhit, nguén vén 1dng duge phan Jam hai

phan: x; dé san xndt mat hang A va (X, - x,) d¢ sdn xuat mat hang B.
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Sau nam dau mat hang A di dem lai cho nha miy mot lot nhuin theo quan hé g(x,),
mat hang B mang lai lgi nhuan h(X, - x,).

Sau khi san xuit cac mat hang, ngudn von s€ bi hao hut. Gia thiét sau nam dau san xuai
mat hing A, ngudn von x, chi ¢dn 1a x, = ax, trong d6 0 < a < |, con d6i véi mat hang B ngudn
von con:

X< =bh(X;-x)uongd6 0<b< 1.

Nguén vén x, vi X, - X, duogc tiép tuc diu tr vao nam thi hai dé san xuat mat hang A va

B. Quad trinh cur the tiép dién trong n nam.

Gia tri von ban dau X, ciing nhu s nam n di bi€t. Do c6 mau thean & wrong cic gid tr
cba g, h, a, b ( vi n€u g>h thi thudng a<b) nén can phai ttim sy phan phai 81 vu nguon von X,

trong timg nam sao cho 16ng 1oi nhuan cua nhi may trong n nam la cuc daj.

Gia thiét rang cac ham loi nhudn g(x,) va h(X, - x,) khong phu thuoc vao thoi gian ma

chi phu thuoe vao nguon von diau tu vio dau nam i [a x, va X, - X,.

Néu gor {,(X,)) 1a gid 1y cuc dai cha lot nhuan cita nha may sau n nam hoat dong véi
nguon von bo ra ban dau 1a X, thi f,(X,) s& 1a gid tri cuc dai cta loi nhuan cta nha may khi n=|
(ndc 1a chi xét rong vong | nam ma khong can quan tam dén nam thit 2 nha mdy s& hoat dong ra
sao). Khi dé ta sé co:

(X)) = max({ g(x;) + h(X| - x,)] (4-65)
0<x, <X,

Tir biéu thiic (4-63) ta suy ra cich xac dinh f,(X,) 1a cho x, nhan cac gia tri khiac nhau tir
0 dén X,, tinh g(x,) va h(X, - x,) sau d6 xdc dinh f,(X,). RS rang ring, néu chi xét qua trinh sdn
xuit 1 nam va néu g(x,) > h(X, - x;) thi toan b6 vén ddu wr X, s¢ don vio san xuit mat hang A
mic di 1am nhu vay c6 thé s€ 1am cho ngudn von bi can kiét nhanh hon (vi néu g>h thi thuong

a<b), nhung ta khong cian quan tam téi diéu do.

Ti€p theo ta gia thi€t n=2 (1dc Ia qua trinh san xuat chi xay ra trong 2 nam). Khi d6. néu
nam diau nguén von dé sian xuat mat hang A 13 x, thi sau nam diu ngudn von dé sian xudt mat
hang A chi cdn x, = ax, con déi véi mat hang B thi luong vén con (X; - x,) = (X, - x)).

Theo nguyén 1i t8i uu cia qui hoach dong thi dit cho nam diu phan phai X, thé nio, thi
sO von con lai la X, = ax, + b(X, - x;) ciing phai phan phdi t61 vu trong nhimg nam con lai, 6 day
la mot nam con lai. Vi vay lgi nhuan thu duge d nam thit hai véi s6 von X_ phai dat cuc dai, urc

la bing:
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f(Xy) = flax, + b(X, - x)] (4-66)
trong dé: £,(X,) 1a lgi nhuan cuc dai cia mot nam cudi cia qud trinh n = 2 nam,
Nhur vay loi nhuan cuc dai cta nha mdy sau qud trinh san xuat n=2 nam la:
£1(X)) = max{ g(x, ) + h(X, - x)) + { (X))}
0<x,<X,0<x,LX%,
=max{ g(x,) +h(X, - x;) + max[ g(x; ) + h(X, - x3) 1} (4-67)
0<x,£X,0<x, <X,
trong doé: x, = ax,
(X;-x5) =b(X,-x))

Téng quat néu qua trinh san xudt 1a n nam thi ta ¢6 phuong trinh phiém ham Bellman

xdc dinh gid tri cuc dai cia loi nhuan trong n nam khi nguon von t6ng dit vao nam ddu la X;:

(X)) = max{ g(x, ) + (X, - x)) + f.,(ax, + b(X, - x))} (4-68)
0<x, <X,
trong dé: f. [ax, + b(X, - x))} = f,.,(X;)

Phuong trinh (4-68) ¢4 tinh chat truy chingvi gia tri (X)) lai duge xdc dinh thong qua
£, (X,) va tir 46 suy ra:

f.:(X,) = max{ g(x, ) + h(X; - x,) + f, (ax; + b(X, - x,)} (4-69)
‘0 <x;, £X,
Cit nhu vay cho dén nam cudi sé ¢6 f,(X,) = max{ g(x, )+ h(X, - x,)} (4-69)
0<x,<X,
trong do:
X, = aX,.5 (X, - X)) = b(X,, - X,.,)
4.6.3. Thi du

Gia thiét van dung vi du trén trong d6 xét qud trinh san xuat trong 3 nam va & nam i mat
hing A cho lgi nhuan g(x,) = X% mat hang B cho Igi nhuan (X, - x) = 2(X, - x,)%; i=1+3. Sau
nam i do hao mon, nguén vén x, chi con x,,, = ax, = 0,75x,; nguén vén (X, - x,) chi con (X,,, -

Xu) = b(X, - x) = 0,3(X,- x;). Can xdc dinh x; sao cho 16ng Igi nhuan sau 3 nam 12 cuc dai néu
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biét nguon von ban diu X,.

Ta giai nguoc tir nam thit ba. Néu goi s6 von con lai sauw hai nam san xudt 1a X, thi lgi

nhudn cuc dat trong nam thit ba la:
f,(X,) = max{ x;> + 2(X; - x.)*} (4-70)
0<x. <X,
Can xac dinh x, dé dat max f,(X,). Ta c6:

X, _

3

2x, —4X,—x)=0

fI(XR)P
rut ra x, = 2/3(X,)

Vi dao ham bac hai:

oK) _

)

6>0

nén gia tri X, = 2/3(X.) img véi cuc Léu cla
ham f,(X;). Nhr vay ham £,(X;) dat gid tri
cuc dai tai hai bién trong khoang tir 0 dén

X:( xem hinh 4. 7). l?x‘ §x1 X, Xa
Véi x, =0¢6 f(X,) = 2X: Hinh 4.7.

Véi x, = X, 6 £(X;) = X/

Vay 10i giai 16t uu 12 x, = 0, nghia 12 0 nim thi ba khong dau wr von dé san xudt mat
hang A ma don toan bg von X, dé san xual mat hang B. Diéu dé 1a hop li vi véi cung mot déng
von lgi nhuian do mat hang B dem lai sé nhi¢u gap doi do A dem lai. Tuy nhién ti 1& hao mdn
von khi san xudt B rit 1on (70%) nhung vi la nam cuéi nén ta khong can quan tam dén nhiing

nam tUép theo.

Sau khi xdc dinh duoc x, = 0 tire 1a f,(X,) = 2X,” ta ¢6 thé x4c dinh dugc loi nhuan cuc

dai trong hat nam cuéi nhu sau:
£,(X,) = max{ x,” + 2(X, - x,)* + £, (X} (4-71)
0<x,<X,

trong d6 f,(X.) = 2X:* = 2[x, + (X, - X)) = 2[ax; + B(X; - x)F
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Thay vao (4-71) ta c6:
f(X,) = max{ x,” + 2(X, - x,)* + 2{ax, + b(X, - x,)I’} (4-72)
0<x, £X,

Gaii (4-72) tuong ty nhue trén ta duoc:

Véi X, =06 f,(X,) = 2,18X,’

V61 x; = X, ¢6 £5,(X,) =2,125X,’

Tic la cling gianh toan bo von X, dé san xuat mat hang B (vi cuc dai nam & x, = 0).

Khi dé 1gi nhuin cia ca hai nam cudi 1 £,(X,) = 2,18X,?

Sau khi xdc dinh duge f,(X,) ta cé thé xdc dinh duoe lgi nhuan cuc dai trong ci ba nam
nhu sau:

f(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 cé:
f(X,) =max} x,” + 2(X, - x,)* + 2,18[0,75x, + 0.3(X, - x,)I’} (4-74)
0<x, <X,
Giat (4-74) wong tu nhu trén ta duge:
Véix, =0 co h(X.) =22X,}
Vai x, = X, ¢6 f(X,)=2.23X,?
Vi2.223>22nén (X)) =2,23X,’
Tém lai v6i ngudn von ban ddu 1a X, ta ¢ mot day quyét dinh 61 uu nhu sau:
X, =X.:x=0,x,=0
v loi nhuan ong (61 wu ta f(X,) = 2,23X,*
4.6.4. Xac dinh co cau t6i uu cua cdc to6 may lam viéc bing phuong phap qui hoach dong
C6 the dp dung phuong phdp qui hoach dong dé giai bai todn xac dinh co cau t6i uu cac

16 mdy lam viéc va xdc dinh cong suat cia timg (6 mdy trong timg thai diém(giai doan) lam viéc.

Bii todn nay tuong duong voi bai todn xic dinh sdch luoc t8i uu phan phéi ngudn 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 gian ta chua xét dén anh hudng ciia viée ngimg va khoi dong lai 16 mdy, tic 1a
chua xét dén anh huong cua chi phi mo may.

Ta xét bdi todn cu thé nhu sau:

Hay xidc dinh co cau 16i vu clia mot nha mdy nhigt dién gom 3 16 mdy ¢6 dac tinh tién
hzo nhién li¢u nhu trong bang (4.15):

Bang 4.15
Py, [IMW] 0 20 40 60 80 100
B, [tan/h] 20 22 25 30 35 40
B,[1dn/h] I5 16 17 19 21 24
B.[tan/h] 10 12 13 15 8 24 B

Giai
Ta bat ddu fir qua trinh nguoc nhiam chuan bi cic 10i giai t8i wu c6 diéu Kién Ung véi s6
luong cic & mdy khdc nhau va gid tri phu tai tong khac nhau.

Né&u chi xét mot t6 mady thi chi phi nhién liéu cyc tiéu chinh 1a gid tri B(P,) di cho trong
bang 4.15.

Nén xét hai t6 mdy, can xdc dinh chi phi cyc tiéu vé nhién licu khi hai t6 mdy nhan phu
tai chung la Py, Khi d6 ta thay doi gid tri Py cla timg t6 mdy theo bang 4.15 va (ng véi méi gid

tr1 phu tai tong lai thay déi cdc gid tri Py, P, dé xdc dinh gid tri min (B, + B,) nghia 1a xdc dinh:
£2(Py ) = min {By(P,)+B((P;, -Py)}
0<P,< 100
Pé dé theo ddi ta ghi két qua vao bang 4.16.

Bang 4-16 thé hién gia tri chi phi nhién liéu 16ng cla haj 18 mdy 1 va 2 khi lam viéc img
vGi cong sudt P, va P,, nghia 1a tong cla ciic gid tri ¢ cot B, va hang B,. Vi du khi P, = 20MW va
P, = 40MW ta c6 B,, = 22+17 = 39 tan/h.

P6i voi moi phu tai téng Py, = P, + P, ta ¢6 cac gid trj (B, + B,) theo cdc 0 trén dudng

chéo. Tix cic gid tri nay ta chon tri $6 cyc tiéu, trén bang 4.16 nhimg gid tri f,(P,,) dugc dé tring.
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Chéng han, khi P;, = I00MW, ta nhin vao dudng chéo img v6i P, + P, = 100MW, thay rang chi
phi nhién liéu cuc tiéu khi van hanh hai 16 may f,(100) = 43 tan/h va:

P,(100) = 8OMW

P, = 100 - 80 = 20MW.
Bang 4.16.

Tuong ty cé:
f,(40) = 37 1an/h; P,(40) = 40 MW, P,(40) =0 MW
£,(160) = 54 tan/h; P,(160) = 100 MW; P,(40) = 60 MW

Can chi y la khi trén duong chéo ¢6 cdc gia tri min giéng nhau thi phai wu tién cho
huéng tang cua gid tri t6i vu. Vi du khi P, = 60MW thi ta chon P, = OMW va P, = 60MW chu
khong chon P, = 20MW va P, = 40MW.

Ti€p theo, can xdc dinh chi phi nhién liéu cuc tiéu cho 3 t6 mdy, tmg * “i cdc gid tri Py,

khac nhau. Ta co:
0<P;<100
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trong d6 By(P,) lay tir bang 4.15 va (P, -P3) lay tir bang 4.16 v6i nhimg gid tri f,(P;,). DE tién
loi ta ding bang 4- 17 d¢ xdc dinh (P, ) va Py(Py, ).

Céch xdc dinh chi phi nhién liéu tong By(Py) + f,(Py; ) twong tu nhu déi v6i trudng hop 2
mady, nghia la cong cdc gia tri f, theo ¢ot va B, theo hang ta nhan dugc cdc tri s6 trong timg 6.
Gid tri f(Py, ) chinh la tri s6 cuc tiéu theo timg dudng chéo, nghia 1a img v6i mot gid tri phu tai
wng Py =P, + P, ndo d6 va duge d¢ trang trong bang 4.17. VG6i mot £(Py) ta ¢6 mot gid tri
Py(Py).

Thi du tng v6i P, - 160MW khi van hanh 3 16 mdy thi chi phi nhién liéu cuc tiéu la:

{,(160) = 58 tan/h va wuong g co:

P(160) = 60 MW.

Bing 4.17
P, | 0 | 20| 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200
Pl 35 (36|37 |39 [ 41 [ 43| 46 |49 | 54| 59 | 64
. _/' vl —t > ~ = w1 e g3 e 7
0 |10 | as | a6 | 47| 49| 10| 53| 56 |59 | 64 | 69 | Th
o bl 4771 4871 407 517 537} 5571 5871 6171 66" | 17| €
- el el v d // y ’ // : L/
20 | 13| 4871 297 507 527 547} s67| 597 67| 67| 72V 77
= r P v .08 7 // Fa //
60 | 151 5077 5171 5271 5471 561 587 617 &4’ 697 747 74
L v ¥ E L |/ / £ Z Vd
50 | 18 | 537 5471 557 5771 597 617} 47| 6771 727 17| sz
// i e ,/‘ ,/ 5 Z yd 7
10 | 24 | 594 604 617 6371 6571 671 7071 1371 78] 87 s¢”
0 2 A A P e ok v L/ A

Nhu vay ta da tién hanh xong qué trinh chudn bi. Bay gio v6i mot gid tri Py, cho trude ta
s€ xdc dinh dugc f(P) va P,, P,, P;.

Vi du ¢d Py, = 240MW. Tir bang 4-17 tmg v6i dudng chéo cua Py + P, = 240MW, tim
thay f,(240) = 71 tan/h va P,(240) = 8OMW; P,(240) = 160MW, trong dé P,,(240) la cong suat
chung ctia hai t6 mdy 1 va 2 khi phu tii tong 1a 240MW.

Tir bang 4-16 (mg véi duong chéo ¢6 P, + P, = 160MW, tim thay f,(160) = 54 tan/h va
P.(160) = 100MW do doé P, = 160-100=60MW.
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'1'6m lat, néu nhu P, = 240MW thi phin phdi (51 uu gidra 3 t6 mdy la:

P, = 80MW; P, = {00OMW; P, = 60MW,

Hoan toan tuong tu ta ¢6 thé xdc dinh sy phan phéi t6i uu cong suat gilta cdc t6 may

néu nhu biét cong suat phu tdi 16ng cta ca nha may. Ta cd thé lap duoc bang tinh sdn phan b6 16i
ru cong suat cho ¢i nha may nhu dugce trinh bay trén bang 4-18.

Bing 4-18
P, MW) | 0 120 ] 40 [ 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280 | 300
f3(t£1'n/11) 45146 | 47 [ 49|50 ] 52 | 54 56 | 38 61 63 66 71 76 81 g7
PAMW) | o | o | o |20]40] o0 [ 60 | 60 | 60 | 60 | 80 | 0 | 80 | 80 | 80 | 100
PXCMW) | 6 | 20| 50 |40 | 40 | 40 | 60 | 50 | 80 | 80 | 80 | 100 | 100 | 100 | 100 | 100
PEIMW) 1o o lololo]l o] o] o240/ 40] 406 |8 |100]100

Tir bang 4- 18 thay rang do 16 mdy | c6 sudt tiéu hao nhién li¢u 16n nén & giai doan dau

khong duge nhan céng suat. Té6 mdy 2 vira ¢6 suat tiéu hao nhién lieu nho lai vira ¢é suat tang

tiéu hao nhién liéu nho nén luon (udn duge uvu tién nhan cong suat trudc.




Chuong 5

QUI HOACH NGUON DIEN

§5.1. KHAI NIEM CHUNG

Qui hoach phat trién h¢ théng dién }a mot bai toan hét sic quan trong va cap bich ddi

vGi méi quéc gia. NG cho bigt k€ hoach phat trién clia hé théng dién & mébi giai doan cu thé.

Bai todn qui hoach phat trién nguén 1a mot phan khong thé tich rdi ciia bai todn dng
hop vé su phat trién 161 uu hé thong dién. Tuy nhién trong chimg muc nhat dinh bai todn qui
hoach phat trién nguén c6 thé dugc xem xét doc lap véi cac ndi dung khic (du bio nhu cadu dien

nang, qui hoach phat trién ludi dién, can bang nang lugng-nhién Licu...).
Qui hoach phat trién ngudn 12 gidi bai todn dé ra 131 cdc cau hoi sau:
- Nha mdy dién méi loai gi (nhiét dién, thuy dién, tuabin khi,...)?

- Chiing € dugc xay dumg o dau? khi nio khoi cong? cong suit bao nhieu? tién do ra

s20? va nguon von thé nao?

Mot trong cic vé&u 16 dau vao quan trong cla qui hoach ngudn 1a cdc ngudn niang lugng
sO cap.

§5.2. CAC NGUON NANG LUQNG SO CAP

K"ong ¢é nang luong thi khdng ¢d cude song. Xa hdi loai ngudi tir khi hinh thanh cho
dén nay da trai qua mot qud trinh chinh phuc va cii tao thién nhién dé phuc vu cho lgi ich cua
con ngudi. Mudn c6 ning lugng thi can phai tiéu hao mot s6 ngudn nang lugng nao doé. Nguai ta
thuong bién ddi cdc ngudn nang lugng cd sin trong tu nhién thanh cdc nguén nang lugng tién
dung trong sin xuat va doi song. Cic ngudn nang lugng so cap chinh la cic ngudn nang lugng
¢6 san trong tu nhién. Thi du nhu nang lrgng cua cic dong song, nang lugng toa ra khi dét cic

loai nhién liéu, nang lugng hat nhan, ning lugng mat troi v.v...

Trong nén Kinh 1€ ctia moi quéc gia, ngudn nang Iuong chiém mot vi tri quan trong. Qui
mo sir dung cdc ngudn ning lugng quyét dinh & mot mirc dd quan trong trinh do phét trién luc
luong san xvat cia moét xa hoi,
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Nginh ning [wong 1a mot nganh san xudt bao gom tat ca cdc giai doan thu hoi, bién doi
v phir phoi cidc nguén nang Juong khic nhau. Nganh nang lugng Ja mot trong nhitng cg s6 dé
phat tri¢n toan dién va hii hod mot xi hoi hién dai.

Neuoi ta phan biét cic dang ngudn nang luong sau:

- Nguon nang luong ma triv long khong tdi rgo: dé 1a cic nguon nang huong ma luong
dy trit cha ching khong duoc bo sung vivcan dan do ticu thu khong ngimg ( than, dau, khi, nhién
lidu hat nhan v.v...)

- Nguon nang luong ma trit hiong 141 o dioe: do la ciic nguon nang lugng ma huong du
tri cua n6 luon ludn duge tdi tao 191 ( thuy ning, nang lugng mat trol, ndng lugng gié v.v...).

Trit lugng cde nguon nang luong trén the gidi duge chi ra rong bang 3.1.

Sir tiéu thu ning luong theo thai gian phit trién ctia nhan loai rat khong déng déu. Néu
sudt ca thoi ki vin minh clia nhan low tiéu thy ciac dang ning luong vio khoang 100 ti MWh thi
2/3 cla luong dé ticu thy trong 30-40 nam phiit trién nhu vii biio cla chit nghia tr ban. Mat khic
Chau Au va Bic Mi ticu thu khoing 10-12 lan 16n hon Chau A va Chau Phi.

Bang 5.1
TT Loai nang lugng Tri luong (10" MWh/nam)
1 Niang lugng nhiét hach 100.000.000
2 Nang lugng mat udi 5$80.000
3 Nang Iugug hat nhan 547.000
4 Nang lugng thuy triéu 70.000
5 Nang lugng hod cua cdc nguon nhién liéu 55.000
6 Nang luong gid 1.700
7 | Nang lugng dia nhiet 134
8 Ning lugng song sudi 33

§5.3. CAC LOAI NHA MAY BIEN

5.3.1. Nha may thuy dién

Cic nha may thuy dién duge xay dung tuy thude vio diéu Kién nudc, didu kién dia i cla
nmg quéc gia. Cong sult cua cdc nhda midy duge tinh todn tir bii toan thuy dong hoc, do vay
khong ¢6 mot cong suat chuan cho loai nha mdy nay hay néi ding hon ciic nha mdy khic nhau
¢6 cong suat khac nhau,
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N =981.1.AH.Q 3-D
trong do: AH - chénh léch mirc nude & trude va sau nha mdy thuy dién(cot nudc);

1 - hiéu suat chung cia nha mdy;

n= "1y ny (M= 0,88+0,91 -htéu sudt tuabin; n, = 0,95+0,98 - hi¢u suit miy phat).

Nhu vay n= 0.8 + 0,9, 13y trung binh 1, = 0,85

Q - lun lugng nude [m'/s].

N,,=8,3. AHQ (5-2)

Hién nay trén the gidi cdc nha miy thuy dién san xuat khoang 54% dién so cdp, né déng
mot vai trd quan trong trong can bang nang lugng.

Nang luong dién duge san xuat tir cdc nha may thuy dién theo co ché sir dung ngudn
thuy nang Jam quay tuabin thuy lue. Cong suat dit cia nha mdy thuy dién tuy thude vao luu
lugng nudc cia dong chay va chiéu cao dap nudc, ngudi ta phan 1am cac loai dap sau:

bip cao > 200m.

.Dap wrung binh 40+200m.

Dip thap <40m.

Ddc diém ctia nhi mday thuy dién:

1) Xay dung gin ngudn thuy ning.

2) Phan Ién dién nang san xuat ra duge phar 1én 1udi cao &p.

3) Lam viece véi do thi phu tai tu do.

4) Van hanh linh hoat, thai gian khoi dong va mang tai chi mat tir 3 dén 4 phat, trong
khi d6 d6&i vér nhiet dién dé khoi dong mot 16 mdy phii mat tir 6 dén 8 ti€ng.

5) Hhiéu suat cao n = 85 + 90%

6) Gid thanh dién nang thap, s6 ngudi quan | van hanh nha mdy rat it

7) Khong gay ¢ nhiém maoi truong

8) Von xay dung 16n, thai gian xay dung lau

9) Riéng loai ¢6 hd chita con gop phan diéu tiét nudc dong chay cia song va chong 1.

u. Nha may thuy dién c6 dap ngung song

Trong 56 cdc nha may thuy dien ¢é dip ngang song ngudi ta {ai chia 1am hai loai: Loai
¢6 ho chia va loai khong c6 ho chdu. Loai cé hé chia [a loai ma ¢ot nude duge tao ra do dap
ngan. Phia trude dap goi 1a thugng luu, phia sau dap goi la ha luu. Chiéu cao hiéu dung cta cot
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nudc chinh 1a do chénh muc nude gidra thuong va ha luu. Thugng luu ¢6 hé chia nude ding dé
trit nuée can thiét cho viéc san xuat dién nang.

Hinh 5.1 gi6i thiéu mat cit ngang cia nha may thuy dién c6 dap ngang song. Dap ngan
I ¢6 cdu tao bétdng. Gian mdy duge bo tri & chan dap phdn ha luu 13 not dat tuabin 7 va may
phdt 9. 6ng ddn dp lyc 4 di trong hoac trén bé mit cua dap, nudc qua ctra chan ric 5 theo &ng
dan dp luc xudng budng xody 6¢ 6 cla tuabin bién thé niang cia dong nude thanh co niang quay
tuabin, sau dé qua khoang hit nuée 11 di ra ha luu. Tuabin lam quay may phat dién 9 dat ciing
truc 8 vai tuabin, bién co nang thanh dién nang. Van 10 dung dé diéu chinh dong chay vio
tuabin. Cau truc 12 dung dé lap rap sira chifa thiét bi, Chiéu cao hi¢u dung ctia cot nudc chinh 14
do6 chénh gita muc nudc thugng luu 2 va muce nude ha hau 3.

(/1
=
e
-

EAVA ANV A
_ = » 1z i
5 K w T ¢
S :
L

Hinh 5.1. Mdt cdt nha mdy thuy dién.

Trong nha mdy thuy dién mdy bién dp 14 thudng dit gin gian mdy trong khu dap ngan,
con dudng day 15 va thi€t bi phan phai ¢é thé dat & khu vuc dap ngan hay dat & khu vue khac
tuy theo dia hinh nha mdy.

Loai thit hai 1 loat thuy dién c6 dap chan nho va khong ¢6 hé chda 16n. Ngudi ta loi
dung nhimg khic soéng di vong qua nui hodc hai con song chay gan nhau nhung c6 d¢ chénh mat
nude 16n dé xay dung loai nay (hinh 5.2).
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Tai vi tri thuan loi & thuong luu ngudi ta xay dimg mot dip chan nho 6 1am nhiém vu
ngan nuéc song Jai. Dap chdn d day khong ¢6 nhiém vu dang cao cot nude. Nude séng chay qua
ong dan 1 ¢6 do doc nho hon do ddc cia song di vao
bé 4p huc 2 va di vao éng din dp luc 3, qua fuabin
trong gian mdy 4 r6i tra vé ha luu cla song qua kénh

thio nude 5. 6ng dan dp Juc 3 chiv do nghiéng H hau

. , 6
nhu bang do léch muc nude cia doan song.
5
b) Thuy dién tich nang *'\
. . . . . 1 2 34
Nguoi ta tich trr nguon thuy nang trong hod
chifa, nude duge tich trir tuong Ung voi thoi gian su Hinh 5.2. Thuy dién kiéu ong ddn.

dung dung lugng tich trir ndy khoang trén 400h.

Trén hinh 5.3 1a nguyén ly van hanh nha may thuy dién tich nang. Trong gi& cao diém
thi nha mdy phdt dién vio ludi nhd ngudn nang lugng so cip tich trit & ho trén, vio gio thap diém
nha may vin hanh ché dé bom nudc tir hd dudi 1én wén, Thuy dién tich ning tuy c6 hiéu suat
thap nhung mang lai hi¢u qua kinh t& cao vi né phit dién vao 1uéi trong gio cao diém va tiéu thu

dién trong gid thap diém va ¢6 tic dung nhu mot ngudn du phong.

Hé chiia HT Ho chija HT

- — - - - -
- - .- -

bong B \ .
co dién Mdy
1 2 phat dién

Héb chita Ho chira
Bom Tuabi

Hinh 5.3. So dé nguyén Iy vin hanh nha A p
may thuy dién tich nang trong ngay
(24h):

1. ché dé bom & gid thap diém:

2. ché& do phdt vao ludi & gio cao diém.
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¢) Nha mady thuy dién thuy triéu

Téng $6 ngudn ning lugng thuy triéu \\
cla toan the gidi la 3 wiéu MW, wrong dé luong Bicn vink
¢6 thé khai thic 1a 640 MW. Loi dung lic thuy / \ n

triéu lén va thuy triéu xudng ngudi ta xay dung Dap chin

nha mdy thuy di¢n ¢6 tuabin nuée hai chiéu. O

nhiing by bién ¢é mifc nudc thuy triéu lén ~

xudng chénh léch 16n (AH > 8 m)va cé vinh

sau, ngudi ta loi dung cic clra vinh ¢6 dong
nudc chdy vio v ra dé xay dung nha mdy thuy
dién. Trén hinh 5.4 1a nguyén ly hoat dong cva Hinh 5.4. Thuy dien thuy triéu.

nha mdy thiy dién thuy triéu.

Do muc nudc 0 trong va d ngoai dap chénh lech s€ tao ra cot nude dé lam quay tuabin
thuy dién. Cong suil cua nha mdy di¢n thuy triéu ndi chung 1a nho. Vi du & Phip ¢6 nha may

dién thuy tri¢u Rance cong sudt 240 MW.

Mot loai nha mdy dién thuy tricu khdc la nha mdy dién van hianh bang dong hai luu
‘frung tuin thdng 6/2003 cic ki su nang luong Anh da tha nghiém thinh cong chiée tuabin loai
nay dau tién trén theé gidi voi cong suat 300 kW & ving bién phia Bic Devon,

Khac véi cic ki thuat sur dung ning lugng cua thuy triéu trude day, tuabin phat di¢n
dugc dat truc G€p gita ddong hai liu v do do ¢o thé lien tuc cung cap dién. So véi cic tuabin gi6,
toai tuabin nay khong giy ti€ng on, cd hi¢u suat cao hon 4 lan va khong hé phi \& canh quan
thién nhién. N6 ciing khong hé lain phuong hai dén cac loai dong vat bién vi canh quat cua no

vhi quay vai van toc 20 vong/phut.

Cic chuyén gia nang luong udc tinh ring méi nam, nhin loai ¢é thé san xnat dugce 450
11 kWh tir ning lugng thuy triéu trén todn thé gidi, twong duong vdi tong san lugng dién cua 40

nha mdy dién nguyén (r Idn nhat hi¢n nay.

Cic thong s6 chinh ciia nha mdy thuy dién duge st dung trong qui hoach nguon dién Ja:
di¢n nang trung binh nhiéu nam cua nha mdy, cong suat dam bao trung binh vio thang Ki¢t nude
cla nam it nude. Cic chi tiéu ndy ¢6 thé rat khdc nhau wy theo diéu kién dia ly va diéu kién
thién nhién cla timg nha mdy. Thai gian sir dung cong sudt dac cha nha may thuy dién c6 thé
bién déi rat rong tir 1000h+1500h déi v6i nha maypht dinh va tir 5000h +5500h déi véi nha may
lam viéc phan ddy do thi phu tai. Nguon thuy nang Viét Nam duogc trinh bay d bang 1.5
(chuongl).
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Cic nha may thuy dién 16n nhat thé gii 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 da dua nhimg 6 mdy ddu tién cia Nha may Thuy dién Tam Mon (18.200
MW) trén song Duong T vao van hanh. Nhu vay, sau gan 40 nam t3p trung lyc lugng toan quéc
dé nghién ctu, cong trinh Tam Mon tir giai doan luan chitng budc vao giai doan thuc thi. Cong
trinh thuy dién 16n thit hai cia Trung Quéc la cong trinh Xiaowan (4200 MW) trén song
Meékaong vdi con dap cao nhat the gidi 292 m tuong duong toa nha choc trdi cao 100 tang.

5.3.2. Nha may nhiét dién ngung hoi

Ning lugng dién duoc san xudt tir cdc ngudn nhién liéu hoa thach nhu diu, than da, khi
thién nhién... qua qua trinh bién déi tir nhiét nang thanh dién nang & cic nha mdy dién cic nha

may nay dugce goi 1a nha mdy nhiét dién.

Trén hinh 5.5 1a so d6 nguyén ly qua trinh san xuit dién niang cia 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 tuin hoan; 7) born ngung tu; 8) bom cap nuéc; 9) voi dét; 10) quat gid;
11) quat khéi; 12) bo sdy khong khi; 13) bd ham nudc; 14) binh gia nhiét ha dp; 15) bo khir khi:
16) binh gia nhiét cao ap.

Hinh 5.5. S0 d6 nguyén Iy quad trinh sdn xudt dién ning cia nha mdy nhiét dién.
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Hién nay NDN ngiy cang chi€ém ty phan quan trong trong ngudn dién trén th¢ gidi.
Nhimg NDN 16n, hién dai ¢6 cong suat khoang 2000+4000MW vdéi cong suat td may cd
500+1000MW. Viégc sir dung cic 16 may c6 cong suat 16n cing dam bao doé tin cay vé du phong.

Diac diém cia nha mdy nhiét dién ngung hoi:

1 - Thuong duoc xay dung & gdn ngudn nhién liéu.
2 - Hau hét dién nang san xuit ra duoc phét 1én 1usi dién cao ap.
3 - Lam viéc vdi dé thi phu tai tur do.

4 - Tinh linh hoat trong van hanh kém, khai dong va tang tai cham.

5 - Hiéu suat thap n = 30+40%.

& - Khai lugng nhién Liéu 16n, thai khéi 1am 6 nhiém moi tnumg.

7 - Von dau wr thdp, thoi gian xay dung nhanh.

O dic diém 6 ta thay, voi NDN tiéu thy mot khéi lugng 16n nhién liéu s& gay 6 nhiém
mai trudng, ]Am mat can bing sinh thdi trong khu vuc nha mdy. Dé giam thiéu tac dong [én moi
trudng cla cdc nha mady chay than, ngay nay ngudi ta dic biét quan tam dén cong nghé dot than
sach, cong nghé nay gom ba giai doan chit y&€u: cong doan lam sach than, cong doan dét than
v6i lugng chat thai NOy thip va cong nghé loc chal thai sau khi dot dé kiém soét lugng SO,/NOy
thai ra moéi truong. Trong s6 cong nghé dot than sach ding chu y la cong nghé [0 nung so1 va
cong nghe khi hod than dé chay nha mdy dién.

5.3.3. Nha may nhiét dién trich hoi

Nha mdy nhiét dién trich hoi (NDT) dong thai san xudt dién niang va nhiét nang. Vé
nguyén ly hoat dong ciing giéng nhu NDN, nhumg & diy lugng hoi duoc rit ra dang ké tir mot s6
tdng clia tuabin dé cung cap cho cdc phu tii cong nghiép va sinh hoat. Trong nha mdy nhiét dién
trich hoi, ché doé van hanh t6i wu ia khi dong thdi lugng nhiét nang va luong dién nang cap cho
phu tai dién va phu tai nhiét 1a t6i wu. Khi dé, hiéu sudt chung cia toan nha may tang lén. Néu
khong cé phu tai nhiét thi hiéu suit chung clia nha mdy s€ gidm xuéng.

Do ¢6 niit hoi cho phu tai nhiét nén NDT c6 cic dac diém khic véi NDN, cu thé la:

1 - Thuong duoc xay dung gan phu tai nhiet.

2 - Phan 18n dién nang san xnat ra cdp cho phu tai cdp dién dp mdy phat.

3 - Phu ta1 dién phu thudc vao phu tai nhiet.

4 - Tinh linh hoat trong van hanh kém. Khai dong va ting phu tai cham.

5 - Hiéu suat n = 60+70%.

6 - Khai lugng nhién liéu 16n, khoi thii tam ¢ nhiém moi truéng.

7 - Von dau tu thap, thoi gian xay dung nhanh.
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5.3.4. Nha may dién twabin khi

Nha mdy dién tuabin kh{ 12 loai nhd may dién ma &p suit cla khi dét dan no truc ti€p
lam quay tuabin khi va quay roto mdy phdt dién. C6 hai (oai tuabin khi 13 tuabin khi chu trinh
don va tuabin khi chu trinh hén hgp.

1. Tuabin khi chu trinh don

Tuabin khi chu trinh don (hinh 5.6) gébm ba bo phan cg ban 1a mdy nén khi (1), budng
dot (2) va tuabin khi (3).

Qua trinh van hanh cla nha médy dién tuabin khi chu trinh don nhu sau:

Khong khi di vao mdy nén khi ( duge quay bing dong co khai dong 4) va bi nén. Khi
c6 ap e duge dua vao budng dot, dong thdi mot bom nhién liéu ciing bom nhién liéu vao budng
dot. Nhiét @0 khi dot 6 thé dart trén 2000°C. Diéu d6 ¢6 hai cho cic canh clia tuabin nén phai
giam xudng khoang 700"C bing cich tang luong khong khi vao khodng gip bon 1an so vai lugng
cén thiét d¢ dét chdy nhién licu. Khi ndng dugc phun vao tuabin khi nam trén cing truc véi mdy

nén. Trong tuabin khi, khi $& dan n& lam quay tuabin va sau dé dugc thai ra ngoai qua 6ng khai.

Bom nhién iéu ( i ) 7

Khong khi Khi thii

Hinh $.6. So d6 nguyén li ctia 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 c¢é mot s6
ru diém sau:
1- Khong ¢6 10 cong kénh, chi phi dau tu va lap dat thap.
2- Dua vao van hanh rat nhanh, thai gian khoi dong 1a tir 10 dén 20 phuit.
3- Khong cin dung nhiéu nudc dé lam mat.

4- Van hanh va biao dudng don gian, dé g 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) 1a s k&t hop cuiia tuabin hoi va tuabin khi.
Nguoi ta sir dung cdc 10 thu nhiét (con goi la dudi hoi) tan dung nhiét ning rong khi thodt ra cta
tuabin khi d€ san xuat hoi nudc cung cap cho tuabin hoi. Tuabin khi chu trinh hén hgp cé thé lap
Eiat theo nhiéu giai doan, vai nhimg tuabin khi lip dat trude, sau d6 lap dat 1i€p cdc tuabin hai.
Tuabin khi ¢6 thé van hanh cé hoac khéng ¢6 tuabin hoi, nhir vay s& thuan lgi cho cong tic diéu
do vi c6 thé tang dai cong suat phit kinh 1&.

Hién nay nha mdy dién tuabin khi di c6 cong sudt t6 mdy dat dén 250 MW cho chu
trinh don va 600 MW cho chu trinh hén hop, hiéu suat cao: 35-38% (chu trinh don) va 55- 60%
(chu trinh hén hop), cho nén cic nha mdy dién tuabin khi dac biét 12 tuabin khi chu trinh hén

hop ¢6 tinh canh tranh rit cao so vdi cic loai nha may dién khic.

Budng dot

Tuabin khi
Mady phdt dién

=

Pong co Kb
Miy nén khi
Khong khi

Lo thu nhiét .
) Bom nudc

Théap lam mat

Khi thai

Binh ngung

4

7
My phat dién Tuabin hoi -

Hinh 5.7. Sv d6 nguyén li cua nha mdy dien tuabin khi chu trinh hén hop.

3.3.5. Tram phat dién diézen

Cac tram phat dién diézen bao gobm mdy nd diézen va mdy phat dién. May n6 chay bang
diu diézen lam quay mdy phat dién dé phat ra dién nang. Cac tram phdt dién diézen nghy cang
duoc hoan thién va dugc sir dung trong hé thong dién d€ phu dinh, 1am nguén dy phong va cung
c4p dién cho nhimg viing chua cé dién 1uéi. Ngay nay ngudi ta di cé thé san xuat loai dong ca
diézen c6 cong sudt dén 20 MW vdi hiéu suil va gid thanh dién nang c6 thé canh tranh dugc véi
cdc nha may dién khic.
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5.3.6. Nha may dién nguyén tur

Cic nha may dién nguyén tir (DNT) san xudt dién nang tlr nhiét nang do cdc phan tng
hat nhan 1ao ra. Ta biét ring, trong phan \ing hat nhan déu ¢6 hién tugng toa nhiét hay thu nhiét
kém theo. Nhiét trao déi dugc tinh theo cong thc:

el e

trong d6: Em,; Zm, - tong khoi luong cdc hat trude va sau phan img;
C = 3.10"m/s - t6c do dnh sdng.

Trong phuong trinh (5-3), néu Q > O thi phan Ung [a tod nhiét, cdn néu Q < O thi phan
tng 1a thu nhiét. Thuc nghiém cho biét néu mot hat nhan bi bin phd né sé va thanh hai hay
nhiéu manh, nang lugng cuc tiéu cin thiét dé 1am vd hat nhan goi 12 ngudng phan hach hay ning
lugng kich -hoat. Khi hat nhan v& thi khéi lugng 6ng cong bao gid cling nhd hon khéi luong hat
nhin me. Nang lugng tod ra tuong g vai do hut khoi dé goi 1d nang lugng phan hach. Khi ta
ban phd mot notron cham vao hat nhan U™ thi n6 sé v& thanh hai manh M va N va giai phong
hai, ba notron. Hai manh M & N 13 nhiing hat nhan cla nhiing chat khic nhau, tuy theo diéu
kién phan ung. Trong moi trudng hop, phin tng v& hat nhan urani bao gio ciing toa nang lugng
W:

Wl' =C2 [(mn +mUmn|um)_(mM +mN +krnn)} (5-4)
rong dé: W, - nang lugng phan hach cua hat nhan urani, nang ltong dé cd gid tri W= 200MeV.

Theo tinh todn ly thuyét thi mot gam urani phan hach tuong duong véi nang lugng thu
duoc khi dot 2.000 kg diu hoic 3 tdn than d4.

0
O notron + 200 MeV

o

Hinh 5. 8. Phdn g phdn ra hat nhadn.
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Sy phan ra hat nhan xay ra khi mot notron tur do bat dau va cham véi mét hat nhan cia
urani ¢6 thé phan ra va do vdy gay ran6 (hinh 5.8). Su phi v ndy cia hat nhan w do

giai phong nhiéu notron va toa ra mét lugng nang luong rat 16n.

Urani 1y nhién dugc cau thanh tir hai chat dong vi chinh: urani 238 da lam giau(99,3%),
uranium 235 (0,7%). Trong 10 phan Ung urani, ngudi ta sir dung loai urani 235 & miic 3% Trong
16 phan (mg hat nhan, ciing nhu trong tat ca cic nha may nhiét dién, ngudi ta chuyén nang luong
dugc giat phing tir chat dot, 0 dang nhiét nang sang dang co nidng, sau dé thanh dién nang.
Trong mot nha mdy nhiét dién ¢4 dién, nhiét ning sinh ra tir qud trinh dét than hoac dau; trong

nha may dién nguyén tir, nhiét ning duoc sinh ra tir qua trinh phan ra hat nhan urani.

Phin 16n cac nha mdy dién nguyen tir hién nay van hanh véi loai 10 nudc dp hye PWR
(Pressurized Water Reactor). So do nguyén 1i cia 16 phin tng hat nhian loai PWR duoce giéi
thiéu trén hinh 5.9. Day la loai 16 phan ung diung nudc ¢é dp suit cao, bao gobm ba chu trinh déc
1ap sau:

Chu trinh thut nhat:

Chiét suat nhiét sinh ra tir qua trinh phan ra cic nguyén ur urani thong qua nude
vhién. Nhir bom nén 4 nudc c6 dp suwat 1550 N/em”® va nhiét do 321"C duge bom qua bo trao doi
nhiét 3 va sau dé tr3 vé 16 phin tmg 1. Nudc cha chu trinh thit nhat khong bao gidy 1ép xiic voi
nude cia chu trinh thit hai.

Chut trinh thur hui:

Hoi sinh ra trong 10 hoi duge tap hop lai bai hé théng 6ng ctia chu trinh thya hai duoce dra
sang lam quay tuabin 6 va mdy phdt dién 7. Sau khi nén xuéng canh tuabin, hoi dugc ngung tu
1ai trong binh ngung 9 va dugc bom 8 bom nuée trd lai bo trao doi nhiét.

Chue trinft fam lunh:

Nguon nuéc lanh ciia chu trinh nay cho phép thuc hién qua trinh nén hoi cla chu trinh
thit hai. Ngudn nudc 1anh 10 13 khong thé thiéu d6i véi tt ca cdc nha may dién nguyén tir. Nudc
song chay qua bo ngung tu 9 pha 1iép xuc véi mot chim hon 70.000 6ng ma sau dé hoi dugc
ngumg tu lai.

Pé ngan cic tia phdng xa r1a ngoai, bao vé cho ngudi, 10 phin img duge boc bang

nhiing 19p nude hay bétong day.

Ngudi ta phan loai c4c 16 phan img hat nhan theo cic nguyén tic khic phau:

142



+ Theo mic nang luong cua notron phin ra 16 phan img nhiét( véi notron nhiét) va 1o
phan ting nhanh (véi notron nhanh);

+ Theo kha nang tii sinh nhién liéu, c6 loai 16 nang lugng( v6i notron nhanh, hé s6 tai
sinh tir {,5 118 1én) va loai 16 théi ( hé s6 i sinh tir 1 = 1,1);

+ Theo nguyén 1i phan phoi nhién liéu va chit ham c6 loai la dong nhat va khong dong
nhat;

+ Theo loai chal ham ¢6 10 hat nhan loai nudc, loai nude ning, loai than chi...
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Hinh 5.9, So dé nguyén li cia nha mdy dién nguyén ur ding loai 1o phdn ving PWR:

1 - tam 1o phdn ting: 2 - thaah diéu kfitén: 3 - binh trao d6i nhiét; 4 - bom nén:
5 - vO thép: 6 - tuabin 1 7- may phét dién: 8 - bom; 9 - binh ngung: 10 - nuée {am mat.

Nhi mdy dién nguyén tlr hién nay dang dudge chd y phat trién vi ring nang lugng tich trit
trong nguyén tir rit 16n. Ngudi ta thdng ké duoc ring ning luong ca urani va thori trén thé gisi
hién nay gap khoing 23 lan nang lugng cta tdt ca cic ngudn cong lai. Tuy vay, sau cdc su c8
nghiém trong & Three Miles Islan (M1) va Checnobun (Lién X6 ci), nha mdy dién nguyén L
ciing dang bi phan déi manh & nhiéu nudc. Cic quoc gia ciing dang xem xét lai chinh sich doi
véi dién nguyén tir cia minh. Vi du & M1 tinh dén 2015 sé du kién cho ngimg 49 16 phan dng hat

nhan vdi tong cong suat dién bi mat 1a 37 Gigaoat.

Mdi niim trong giai doan hién nay ngudi ta dua thém khoang 2-3 16 phan tmg hat nhan
vao 1am viéc chi yéu & ving Vién Dong (Nhit Ban, Han Quéc, Trung Quéc).
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Niang lugng hat nhan ding cho phét dién duge xem 13 wu viét theo quan diém Kinh &
va moi trudong, khong phat thai CO, ciing nhu cdc chat thai khdc vao khi quyén, luong phong

xXa ¢6 thé kiém tra va diéu khién mot cich nghiém ngat, viéc chuyén chd nhién lieu dé dang

hon nhiéu so vSi cdc loai nhién hiéu khic.

Dac diém cia nha may dién nguyén tr la:

1. Kha nang lam viéc doc 1ap, gid thanh dién nang thiap hon nha may nhiét dién.

2. Khai luong nhién liéu nhd. Vi du dé san xuat | triéu kiloodt gid dién nang chi tiéu

ton khoang 400 gam urani

canh ngudn nhién liéu.

. Do d6 khong cdn xay dung nha may dién nguyén tiy

3. Van hanh linh hoat v6i d6 thi phu tai t do.
Khong thai khéi ra khong khi. Vi du chat thai hang nam ctia 16 phan tng 900 MW
chira 99,9% chat phéng xa chido 2 m'.

5. Voén dau weion.

6. Hiéu suat cao hon nhiét dién.

5.3.7. Nguon dién tir gié

Gi6 1a ngudn nang lugng sach, ¢6 hdu nhu khdp moi noi. Phdt dién bing suc gid 1a sir

dung sic gié ty nhién 1am quay cdc canh quat dé phat dién.Viéc nghién ciu va sir dung nang

lugng gié dua trén cong nghé ché tao dong co gid, ngay nay cong nghé nay da dat duge nhiéu

thanh tuu ddng k€, cong suat don
vi dat khoang 1MW va s& tang
dén 2-3MW vao nam 2015. Gia
thanh phét dién chi con gdp 2 lan
so voi nhiét dién. Mot trong
nhimg y tudng ddng luu y vé sir
dung nang lugng gié trong tuong
lai 1a sir dung dong co gid dé nén
khong khi vao cic him chira véi
dp suat cao, sau d6 ding khong
khi dp luyc cao dé chay cic dong
co gi6 thit cap 16c do cao dé kéo
mdy phat dién.

Pé phat duge dién thi
can phai c6 téc do gio wén Sm/s.
Thiét bi phat dién gi6 c& 250 kW
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Hinh 5.10. Vi tri lam viéc caa canh trong
dong khong khi.
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c6 chiéu cao 30 m va dudng kinh cla canh quat 12 28 m. Dé lap 2 thiét b cin mot dién tich
khoang 50m x 100m. C6 nghia la cdn dién tich gap 100 ldn clia nha mdy nhiét dién. Tk 1é si
dung thiét bi hang nim trong truong hop xay dung & nhimg noi thudng xuyén ¢ gié thdi manh
la khoang 20-30%. Nhat Ban hién dang xay dung nhia mdy dién gid cong suat 2MW, chidu cao
cua thap la 100m véi tién dau tr1a 500 triéu Yén.

Khi gié thoi ngang song song véi truc canh (hinh 5.10) bing t6c d6 V thi trén cac canh
xudt hién luc khi dong hoc R (16ng hop cba luc nang va lye can) lue R duge phén thanh hai lyc
thanh phén trong dé ¢é lyc R tao nén momen M nim trong mat phing ctia cdnh va 1am quay

canh.

Khi cdnh quay mdi tiét dién cinh ty theo bin kinh quay cba né sé& c6 mot téc  do

tuong umg bang U = w.r va c6 t6c do dai & mit cdnhla 16n nhit U = 0.R.

Tong hop hai veeto thanh phin @r va V duogc vecto W dé chinh 13 vecto téc d6 dong
khi tic dung vao méi tiél dién cianh khi dang quay dudi mot goce tan alpha, goi la tdc do tuong
dai, ky hieu W.

Géc  nghiéng ciba cinh so véi mat phing quay cuia cdnh duge goi la géc dat cdnh .
Né&u cinh phang chi c6 mot gid tri clia @ nhung do 6¢ do tuong déi U thay déi theo chiéu
dai cua cénh (do w.r, thay ddi ) nén géc tan tai méi i€t dién canh thay doi. Luc nang chi ¢6 gid
tri 16n nhat khi géc tan cd trj 6 phit dinh. Vay muén dat duoe luc nang R, 16n nhat cho maoi tiét
dién cdnh, tri s& dat canh @ phdi giam dan ur chan cdnh dén diu mit canh tdc la canh phai ¢6

dang xoén.
5.3.8. Nang lugng mat trai

Trong sé cdc ngudn nang luong méi duge sir dung phai ké dén ngudn nang luong khéng
16 1a nang hwong mat roi. Cic ngudn dién mat trdi ¢é cong suat don vi ngay cang 1dn, gid cong
sudt lap dat va dién nang ngay cang giam. Udc tinh trong tuong lai gan, gid dau te cho mot don
vi cong sudt 1ap dat cé thé dat 2-3USD/W. Dé khac phuc duoc nhuge diém che khuat dnh sing
mal troi hién nay dang ¢6 nhiéu dir dn xay dung nha o vdi mat Igp bang pin mat trdi, xay dung
tram dién bang pin mat rdi 6 sa mac hodc nhimg ving khong sur dung dat cho san xudt nong
nghiép. Cing c6 nhitng du dn 16n xay dung nhimg tram phat dién v tru trén quy dao dia tinh véi
dién tich cong tic cla cac bo pin mat trdi 1én dén hang chuc ngan mét vuong.

a) Ky thudt iing dung ndng luong mdt troi

Khi birc xa mat troi dit lén bé mat mot vat sé cho ba kha nang: hap thu, phan xa uo
lai khéng khi hoac truyén qua vat can. Phuong trinh can bang nang luong irong trudng hgp nay
1a:
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Qu=Q +Q.+ Q (5-7

trong dé: Q. Q,, Q, tuong g 1a nang lugng tGi, phan xa, hap thu va truyén qua. Chia ci hai vé
cua (5-7) cho Q, ta ducc:

2L, Q
Qu Qn Qu

K)" hiéu: Q/Q,=p - he¢ s6 ph:lll Xa;
Q«/Qu =0Q - hé 50 h&p Ihl_l;

1

QJ/Qu =1 - hé s truyén qua;

ta co: l=p+a+1 (5-8)
QH
Q
TT T 17T VvV 1 17 11 rvyvyyr r. 7. Trrryvi17Trr.1
:I:I:I:l:l:l:l:I:I:I:I:I‘I:I:l:I:I:I:I:I:I:I:I:I:I:I:I:I
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Hinh 5.11. Puong di cda tia bic xa khi gédp vdt can.

Kinh day
......... A e
.'.':':':‘:’:‘:':':':':':':'.:':'\"':':‘:':':':':':':"“"':_'.:_'.:A
SN ‘/> Cich nhiét
R

Hinh 5.12. Hop thu phdng.

Céc gia tri cha cic hé 56 p, a, T fudn < 1. Dya trén dac tinh cua var chat khi ong tic
vai buc Xa mat troi nguoi ta ché tao cdc thiét bi thu nang lugng mat o nhu: sir dung kha nang

phan xa dé ch€ tao guong hoi tu parabol trong cic nha mdy dién mat troi, kha nang truyén qua
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va hap thu dé ché tao cdc hop thu phiang theo nguyén 1y hiéu dng Iong kinh (hinh 5.12).
b) Hiéu iing quang dién, pin quang dién

Pin mat trdi 12 mot may bigh d6i quang

nang thanh dién nang khong qua cic khau trung

gian nén khong bi 16n hao, khong bi hao mon,
khong giy 0 nhiém ra méi truong, Rat thuan tién

cho cédc viing xa xo61 héo lanh.

Thue chit pin mat tron ¢é cdu tao (hinh

5.13) gom hai tam ban dan p va n ghép ti€p xic

v4i nhau.

Khi chi¢éu mt chum tia sing hoac photon
1én mot pin mat troi thi hai loai bian dan nay hap Hinh 5.13. Hiéu dién thé tiép xiic.
thu photon va tao ra cdc cap electron va 16 tréng
(chiing dugc goi 1a hat dan co ban). Dudi tic dung cla dién trudng tiép xuc cic clectron va 16
tréng tich khoi nhau va hinh thanh & mién p mot dién tich duong (+) va & mién n mot dién tich
am (-). N&i hai mién p va n bing mot day ddn thi cac dién tich trdi dau pay chuyéen dich & mach
ngoai va tdi hgp khi chdng di vé phia bian dan déi cuc. Néu 1ép tuc chiéu sdng cho pin mat troi
thi qua trinh sinh hat co ban va tdi hgp dién ra lién tuc, va két qua & mach ngoai s€ hinh thanh
mot dong dién mot chidu ¢é cuong do ty 1é véi cuong do chiéu sdng. Bang ly thuyét va thuc

nghi¢m ngudi ta da thi¢t kap duge phuong trinh Von-Ampe nhu sau:

A 59
n.K (>

trong doé:
I, - dong quang dién chay trong pin quang dién, A/m’;
I, - dong bio hoa, A/m%;
n - hé 56 khi ly tudng;
q - dié¢n tich hat tai, C;
T - nhiét do trén phién din, K;
R, - dién trd trong, /m’;
R, - dién trd rd qua mat tiép xic. Q/m?;

V - hiéu dién thé giifa hai cue, V.
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c) Nguyén ly nha may dién mat troi

Ho1 tu chum tia BXMT
NN AN

: Truyén nhiét
S, )V AVAVAAY

B4 phan thu nhiét

¥ B& chaa
1N muoi néng

.; ’3&’ F3)
v 3 3 -9 'ﬁ

XN ,'3,,,;&
,7' v /L “‘

Binh trao doi nhiét

- - . . .
Tuabin hoi nudc Dién nang
—> —
Nhiét thai

Binh ngung
Thép lanh

Hinh 5.14. So dé nha mdy dién mat troi.

Nang lugng mit udi duge thu bang mot guong parabol tron xoay (guong cau), moi tia
nang chi€u vao guong déu hoi tu tai tiew diém £ cia guong. mat d6 quang thong tai tiéu diém
cang cao thi mat do ning lugng biic xa 0 d6 cang cao. Nhiét do tai day c6 thé dat dén trén
3.500°C. V4i nhiét do ndy cé thé lam néng chdy cdc oxit khé néng chdy nhat nhu: ZrO,,
TiO,...Trén hinh 5.14 mo ta nguyén tic hoat dong cua nha mdy dién mat troi. Cic tdm guong
phan xa duoc diéu khién tu dong ludn huéng vé phia mat trdi. Guong parabol ¢6 dinh, tai tiéu
diém cla né ngudi ta dit ndi chita mot loai mudi kim loai c6 nhiét dé néng chay trén 400°C.
Mu6i ndy duoc nung dén nhiét dd rén 800°C va duge bom vao bé chita & phia dust. Khi cho
dong nudc chay qua b€ chira mudi ndéng chdy, nudc nhin nhiét va séi, hoi nudc duge dua vao
tuabin lam quay mdy phat dién. Khi truyén nhiét cho nudc nhiét dé ctia mudi bi giam mudi long
dugc bom nguoc 1ro lai ndi dé nhan them nhiét. Véi bé chita mudi c6 dung tich 1on khi khong cé
blc xa mat trdi nhd mdy c6 thé dam bao hoat dong hang thing ma khong can céc loai nhién liéu
khic.
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5.3.9. Nha mady dién tir thuy dong
a) Nguyén ly hoat dong cva mdy phadt tic thuy dong

Tir thuy dong 1a mét trong nhirng gidi phip ddy hda hen tao ra nguodn nang lugng cho
tuong lai. Phuong phép tir thuy dong 1a bién cdc loai nhién lieu hoa thach hoac nang lugng hat
nhan thanh dién. Nguyén ly hoat dong cla nha mdy tir thuy dong twong ty nhu may phat dign
chay biang tuabin thong thudng, miy phat chay bang tuabin thong thudng thi cudn day la bo
phan day dan quay trong tlr trudng lam xuat hién trong cuén day sic dién dong. Con trong may
phdt tir thuy déng 12 mot dong khi ion hod dan dién & nhiét do cao, chay trong tir trudng cuc
manh ciing 1am xuit hién & ddu hai cuc nhimg dién tich trai diu, khi néi hai cuc vdi tai sé cé

dong dién chay trong mach ngoai. So d6 nguyén ly dugc mo ta trén hinh 5.15.

dién cuc

dién cuc

Dong khi
nhiét do cao

Hinh 5.15. S0 dé nguyén ly ciia mdy phat tir thuy dong.

Su khac nhau gifta hai loai mdy nay chinh 1a thay cuén day cia roto bing dong khi ion

hoa ¢c6 nhiét do cao.

Nguyen Ii tir thuy dong da duoc phdt minh tir hon 100 nam trude day, nhung mai cho téi
nay nhd ti€n bd vé khoa hoc ki thuat va cong nghé méi ¢6 thé dua ra duoc mo hinh san xuit ¢6
y nghia. Cic mau nghién ciru.vé tir thuy dong da duge bit dau tiy nhimg nam 1950 & Truding Dai
hoc Cornell (M§). Nam 1959 mdy phaét dién tir thuy dong dau tién da duoc ché 1ao, loai mdy thé
hé 1 c6 cong sudt 10kW. Dén thé hé thir V thi mdy da cé cong sudt 32MW véi mdt nam cham

dién c6 tir trudng cuc manh, va sau dé nhiéu mdy c6 ¢ong suat 16n da duogc thir nghiém tai nhiéu
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nude & Chiau Au, Nhit Bin, Lién Xo cii di ché rao duoc loai may ¢6 cong suit 7SMW. Nga la
nudc dau tién ¢6 y dinh dung khi dot ty nhién 1am nhién liéu cho mdy phat tir thuy dong.

b) Cdu tao mdy phdt tir thuy dong(TTD)

Cic bo phan chinh ctta may phit TTD la budng dét nhién liéu, hong mdy hudng dong
khi néng, mot tir trudng cuc manh va cic cyc gdp dién. Heé thong mdy phdt TTD hién hanh bao
gém bd phan trao d6i nhiét dé cung cap khi nung so bo cho buéng dot va mat thiét bi lam sach
khi, xu ly khi thai. Viée dot chdy bing khi O, nén gia thanh cao, nhiét do hoat dong cla mdy
TTD la 2000°C +2500°C. Tuy nhién nhiét do nay van chira du cao dé Jam ion hoa khi dét dé tao
ra khi din dién. D€ khic phuc nhugc diém niy ngudi ta phun vao budng dét mot chat tao mam
bing mot loai musi kim loai kiém. Khi din dién c6 do din dién thdp hon kim loai déng nén dé
c6 dong dién 16n phii ¢é nam cham siéu dan cuc manh, loai nam chim dang dung trong nganh

nang lugng cao. Cong nghe nay ciing s€ dp dung cho viéc cheé tao may phdt TTD.

Ong khéi
thoit khi
- sach

fj’f/

Cong suit phat dMa yt p.h";’\_(
mat phat TTD 1€n tuabin
Nhién liéu 4 hot nuée
Dién nang
4 Khi néng [
loc khi
> s &\’:if at S \)‘&S §‘4€A'l~f:‘ S5 W
Mz‘i; ' K}“ "O:‘g }5 ¥ Mdy hoi nude
BUéng d6t PN e M“Auvx, T)]

>
Thu hoi san
pham hoa hoc

Hinh 5.16. 87 d6 cdu tao 16 hop mdy phdt TTP va tuabin hoi nuoc.

D¢ nang cao hiéu suat ngudi ta da ché 1ao mot hé théng gom may phat TTD va mdy hoi
nudc ¢6 truyén dé 1an dung lugng nhiét thai & ddu cuéi nha mdy, nén hiéu sudt cGa hé théng nay
¢6 thé duoc nang lén dén 60%+70%, va c6 thé tiét kiem duoc 20+-30% nhién liéu so véi cic nha
mdy dién hoi nuée chay bing nhién liéu hod thach ¢6 truyén. Hé théng nay duge mo ta trén hinh
5.16.
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Hién nay dang c6 ba gidi phip co ban dé thiét k€ may phat TTD la: hé thong chu trinh
h&, hé chu trinh kin va kim loai 16ng. 11é théng chu trinh hé ¢6 nhuge diém 13 gay 6 nhiém moi
trudng nhu cic nhd mdy nhi¢t di¢n cé truyén. He théng chu trinh kin tuong tu nhir he théng chu
wrinh ho vé viée duy ul chat long lam viéc & nhiét do cao nhumg ¢é dung gas moi chay qua tr
truong dé lam tang kha nang ion hod khi. Khi heli 1a loai khi hiém thudng duge dung dé 1am
khi moi. Nh& viéc cho tudn hoan Kkhi heli trong hé Kin nén tict kiém hon. Pac biét 1a nhiét do
1am viéc cua hé nay o (1700°C +1800”C) giam ding ké so véi hé thong hd, nén cé kha nang
thay thé cho cdc tuabin hoi nudce trong cic nhd mady nhiét dién hat nhan. Cac két qua nghién ciiu

vé chu trinh hé théng kin da duge dp dung trong nganh vi tru va trong quée phong.

Hé thang kim loai 1ong duge thiet k€ dé 1am viéc & nhigt do 800+1100°C, thiap hon so
v6i hé thong khi kin. Kim loai long duge duge dung lam chat tai nhiét (chat cong tic) nén cé
do dan dién cao, vi vay nhi¢t dé lam viéc cao trd nén khong con can thiét. He thdng nay tiéu tén
it nang luong hon va cé thé dung loai nam cham khong phat 1a siéu din, nén gid thanh s& giam
mot cach ding ké. Su bat tién trong kim loai néng chay & chd khé 1am néng chay nhanh chéng
dé dat duoc nhiét do 1am viéc cha may TTD. May phiat TTD lam giam ddng ké viéc gay 6 moi
truong.

§5.4. SUTHAM GIA CUA CAC NHA MAY BIEN VAO PHU PO THI PHU TAI

A

P

biézen va TBK nho
Thuy di¢n cé ho chaa

Nhiét dién chay dau

Nhiét dién chaLkh

Nhiét dién chay than

Tuabin khi chu trinh hén hop \

. va dién nguyén tir (néu ¢é
Hinh 5.17. S« phii dé thi ch nguy ( )

phu tai. Thuy dién (theo dong chiy) \ t

4>
Ngudi ta can c vao dac tinh cla cdc nha may dién dang van hanh trong hé thong dé phu
kin dé thi phu 1di (hinh 5.17). Nguyén tic chung d€ tién hanh phan b6 t6i uu cong suat cho cdc

nha mdy 13 phai lam thé nio dé tong chi phi tinh todn cia toan hé théng 1a nho nhit. Mudn vay
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can tuan theo nguyén tdc 12 am sao tan dung hét ngudn nude cla cdc nha mdy thuy dién va lam

cho dé thi phu 1aj cua nhiét dién 12 bing phing nhat.

§5.5 CHON CAU TRUC TOI UU CUA NGUON PIEN
5.5.1. Khai niém chung vé bii toin chon cau tric tot uu nguon dién

Muén hé thong dien phit trién ding hudng phai qui hoach tong thé su phadt trién hé
thong dién trong 10 - 20 nam trude khi thit k€ xay dung cdc nha mdy dién, tram bién dp, dudng
day tai dién. Néu khong 1am 6t diéu d6 ¢6 thé dua dén hau qua nghiém trong nhu: Khong thé si
dung hét cong suat toan bo nha mdy dién, thieu cong sudt, giam do tin cay cung cdp dién, v.v...
C6 thé néi bai todn qui hoach hé théng dién 1a bai todn kinh t€ k¥ thuat lya chon phuong 4n t6i
wu dé phat trién hé (hong dién nham dim bdo cung cap dién cho ho ticu thu véi chit luogng cao
ma chi phi la nho nhat ¢6 thé. Qui hoach ngudn 1a mot bai toan quan trong cla qui hoach nang
lugng. Trong bai todn qui hoach nguodn thi viéc chon cu tric 161 vu ngudn dién 1a co ban nhat

nén thudng coi bai toan chon ciu triic 16i uu 1A baj todn qui hoach phat trién ngudn dién.

Trong thyc t€ thudong khong cé phuong dn t6i uu tuyét doi, boi vi luon [uon ton tal mau
thuin giira tinh kinh ¢ va yéu cau ki thuat. Vi du vén ddu tr it nhumg lai mucn do tin cay cao,
phi tn van hanh nho. Vi vay chi tiéu 181 vu khong thé mang tinh tuyét d6i ma chi ¢6 thé mang
tinh dung hoa, thoa hiép, phu thuéc vao timg giai doan, hoan canh kinh (& va phian nao mang tinh
chu quan cha ngudi quy¢t dinh phuong dn. Pac biét d&i voi he thong dign la mot he théng ¢ ciu
tridc phirc tap. nhiéu cdp. luon luon phat trién va chiu tic dong clia nhiéu yéu t6 nhu xa hoi, moi
truong v.v...

Bai toin chon cdu tric t6i wu trong qui hoach va phit trién ngudn thudng sir dung
phuong phap mo hinh hod 1odn hoc két hgp mdy tinh. Qud trinh giai gom ba budc:

1. Théng ké, gia cong, x(r 1y s6 lieu ban dau.

2. Thanh lap ham muc tiéu va nhilng ham rang bude.

3. Chon phuong phdp giai va dp dung giai bai todn.

5.5.2. Cic phuong phap chon ciu tric toi un nguén dién

5.5.2.1. Gioi thiéu chung

Nhu da (rinh bay & muc B, hién nay ¢d ba phuong phdp chinh ding trong QHHTD. Méi
phuong phdp déu c6 dic diém riéng biét va né duge ing dung trong timg bai toin qui hoach -
ong Umg vdi tinh chat clia phuong phap. Bai todn qui hoach va phat trién nguén dién la mét phin
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ctia bai todn 16ng hop vé su phdt trién 16i uu cia HTD (qui hoach va phat trién HTD), vi tri chia
qui hoach nguén dién da dugc mé té trén hinh 2.1.

Ngudi ta coi bai todn gui hoach ngudn dién la bai todin doc 1ap vai bai toin QHHTD.
Mic db nam trong modun 1dn 1a qui hoach nang luong (hay QIHTD) ma noi dung nay c6 nhidu
moédun con (nhu dy bao nhu ciu nang tugng, qui hoach ludi dién, qui hoach ngudn dién, can
bing nang lugng - nhién licu...) nhung sy anh hudng gidla cic modun chid yéu mang y nghia
hiéu chinh (sau cdc budc lip).

Cic phuong phip todn hoc dung trong QHHTD ciing la phuong phdp ding trong qui
hoach nguén dién, chang han nhu: phuong phip qui hoach tuyén tinh, phuong phip qui hoach
phi tuyé&n, phuong phdp qui hoach dong.

5.5.2.2. Cdc mé hinh todan hoc gidi bai todn cau truc t6i wu nguon dién
a) Mo hinh qui hoach tuyén tinh (QHTT)

Mo hinh QHTT di dirge mé ta trong cdc bidu thic (3.5) va (3.6). Xin néu thém mot 86

uu nhugc diém ctia phuong phap QIITT trong bai toin qui hoach va phat trién ngudn dién.

Uu diém: Ding mo hinh tuyén tinh d€ giai bai todn chon cdu tric 6i uu trong qui hoach
va phét trién ngudn dién c6 nliing uu diém co ban nhu tinh don gian clia mé 1a toan hoc, tinh
chic chin cua 10t gidi, tinh pho bién cla thudt toin. Pua dugc bai toin vé mo hinh qui hoach
tuyén (inh tht 161 giai s& dé dang tim duoc vi hién nay da ¢6 nhimg thuat todn va cic chuong
trinh chudn wén may tinh dién tr cho phép pidi triét dé bai todn 61 vu bing phuong phap qui
hoach tuyén tinh vdi kich ¢ di 1én rat thuin tién. Loi gidi nhan duge thudng cho phép dé dang
kiém tra tinh hop 1y ciing nhu thiéu st cia mé hinh xudt phit.

Nhuoc diém:Nhuoc diém chinh cha mé hinh QHTT khi gidi quyét bai todn qui hoach
phit trién nguén dién I khong cho dé chinh xdc cao. Ching han dé dua hidm muc tién vé dang
Z(X,. X;.... X,) = min (max), khi xét cic bié€n cong sudl X, X,,....X, 12 cong sudt ngudn can phai
chap nhan von dau w va chi phi van banh ty 1é vai cong suat dat, suat chi phi san xudt dién niang
khong phu thude vao cong suit nguon...

C6 thé thay sai s6 rat ddng k€ déi vai vén ddu tr cho ciac nha mdy thuy dién. D6 1a vi vai
dién tich dat tu nhién d¢ xay dung nhd may thuy dién yéu cdu vén diu tr ban didu hdu nhu
khong déi vdi cong suat dat cia 16 mdy. Vi vay khi 1oi gidi 16i vu (nhan duge theo mo hinh
QHTT) ¢ tri $6 nho (cong suit dat cia nha may thuy dién bé) thi tri s6 d6 khong con 12 181 uu
nira, do suat von dau ur thyc € (1y 1é vdi tgo,) 1on hon tri 56 da sir dung trong tinh todn rat nhiéu
(hinh 5.18 va 5.19). Vén dau wr cia nha mdy thuy dién thuong chiém tir 60-70% vén dau tu
16ng. Trong dé:
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V. s . e
A, =—% _ guat vén diu tu trén Idon vi cong suat dien, $/kW;
¢

AV, SV . s .
=B guat ven dau e tren Ldon vi cong suat dien dat them, $/kW;
d

4p
N, - cong suat dat cua nha mady thuy dién;

V. - von dau tur cho san xudt dién nang cia nha may thuy dién.

Vi 2 A
A,
a,
V‘}
% C, =tga|, 4
el C =1ga Ap
N, Ny 0 N,
Hinh 5.18. Anh huong von ddu tu ban déu Hinh §.19. Suadt von ddu ti tinh
cua nhé mdy thuy dién. chol don vi cong suat dat.

Mot yéu 16 khic ciing anh hudng ddng ké dén do tuyén tinh cla him muyc tiéu 1a sut
chi phi nhién liéu b cho mot don vi dién nang san xuvdt ra cua cic nha may nhiét dién. Thuc (€ b
phu thuéc phiic tap vio tri s6 cong suat van hanh ma trudng hop chung khong thé coi 12 hiang s6.
Pé khic phuc nhitng nhuge diém trén dong thdi vin phat huy wu diém co ban clia mo hinh tuyén
tinh c6 thé sir dung thuat todn QHTT chifa tham $6 hoic QHTT nguyén hén hop.

b) M6 hinh bai todn qui houach phi tuyén(QHPT )

Né&u nhue moé hinh QHTT khong cho do chinh xdc cao khi moé td bai todn thi mo hinh
QHPT vé nguyén tac lai cho phép mo phong bai toan qui hoach phat trién nguén dién chinh xdc
hon. Nhumg theo mo hinh nay van dé tim mot phuong phdp todn hoc dé gidi 1a mot khé khan. Vi
khi mo 1@ ding din hién thuc bai todn qui hoach thi phai vuot lén nhitng gia thi€t don gian hod
nhu chi phi s& khong tuyén tinh theo cong sudt, him 6n thit ciing 1A ham phi tuyén... vi khi do

mo hinh toan hoc s& phic tap va khong ¢6 hiéu luc dé nhan duge 15i giai.

Phuong phdp giai bai toin QHPT ngay nay la phuong phap gradient, phuong phdp
Lagrange. Vé6i phuong phip gradient tht két qui chi cho phép tim diém 61 wu cuc bo. Con diém
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t61 uu tuyét doi chi tim duge khi ham muc tiéu va mién 131 giai cho phép déu c¢d tinh chat 16i.
Ngoii ra phuong phap gradient dua trén thu tuc lap dé di dén 15i gidi 6 wu, do dd sur hoi tu chia

qud trinh tinh woan thudng cham.
¢) Mo hinh qui houcl dong

Theo mo hinh toan hoc nay thi khoi lugng tinh todn kha 16n, dé giam bt khai lugng
tinh todn thuc ¢ thudng phai bat di & bude ban dau mot s6 phuong dn cho phép. Khi dé han ché
nhiéu tinh t8i wu cia 1oi gidi. Ngoai ra giai bai todn qui hoach nguén theo mo hinh qui hoach
dong doi hoi nbimg thuat toidn plnic 1ap, cong cu tinh todn hién dai, dic biét can dua vao mot

khéi lugng 16n s6 licu dau vao.

Pé dp dung phuong phip qui hoach dong giii bai todn qui hoach phat trién ngudn, ngudi
ta dd dua ra ma hinh trén may tinh WASP-I1I (Wiena Automatic System Planning - 111). Day 1a
mot modun trong bd chuong trinh phan tich ndng Iuong - dién luc (ENPEP) do co quan Nang
hugng Nguyén tir Qudce t¢ (FJAEA) va vién Nghién cuu Quoc gia ARGONNE ciia M1 thue hién.
WASP 14 mo hinh (6i 1ru hod phat trién dii han nguén dién (thdi gian tinh todn cé thé tdi 30

nam).

Mo hinh thuit toin WASP-]II bao gom cdc modun con (xem hinh 5.20) vdi cdc chic

nang nhu sauw:

a. LOADSYS (Load System Description): dua vao cic @ liéu va tinh todn nhu cau phu

tal va ché do ticu thy dién bao gdm nhu ciu cong suat, dién nang va dudng tich phan phu tai.

b. FIXSYS (Fixed System Description): Pua vao cdc thong un kinh t€-ki thuat-moi

truong cua cdc nha may dién hién ¢ va cta cic nha may dién da cé ké hoach dwra vao hé thong.

¢. VARSYS (Variable System Description): PBua vao cac thong tin kinh t¢-k1 thudt-méi

ruong cla cic nha mdy dién du kién 6 thé phat trién trong tuong lai.

d. CONGEN (Configuration Generator): Tinh todn cidc kich ban cé thé ¢6 trong nhitng

nam tuong lai, thoa man nhu cau vé phuy tai va cic diéu kién rang buoc.

e. MERSIM (Merge and Simulate): Phu biéu d6 phu tai cua cic kich ban ngudn, tinh

toan chi pbi van hanh cua hé thong va dién ning khong ddp tng duge cia kich ban.

f. DYNPRO (Dynamic Programming Optimization): Pua vao cic thong tin vé kinh t¢

clia hé thong va cdc ngudn dién, dimg thuat todn qui hoach dong dé xic dinh phuong 4n 16i uu.

g. REPROBAT (Report Writer of WASP in a Batched Environment): Két qua tinh todn

cla phuong dn 161 uu phit tricn nguén dién.
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S6 héun S8 ligu S liéu

v v v

Modun | Modun 2 Modun 3
LOADSYS ; FIXSYS VARSYS
__
Modun 4 . R
S6 lieu CONGEN 56 liu 56 ligu
v - : v
v v
Modun 5 Modun 6
MERSIM DYNPRO
| I —
v
Modun 7 4| So liéu

—»  REPROBAT

Bio cdo
PA 16t uu

Hinh 5.20. Két cau moé hinh WASP-11].

Chuong trinh WASP-I ¢é nhuge diém ta da coi toan bo hé thong dién 1a mot nit duy
nhat, khong tinh dén su trao déi giita cac ving ¢6 xét dén kha nang tai cia cic dudng day lien
két. Pé khiac phuc nhuge diém nay cin bo sung rang budc lién quan dén anh hudng cla kha
nang 1ai cla cic duomyg day liéen lac.

d) Mo hinh str dung thuat todn hé tri tué nhan tao

Bii todn 161 uu duge mo ta thong thuong nhur sau:

Xaéc dinh tap nghiém X sao cho cdc cuc tiéu ham chi phi tinh todn:
C(X) » min

Dong thoi thod man cac rang budc nhur sau:
2.(X) <0 (i=12,....n)
h(X) =0 (=1.2,..m)
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Véi céc him C(X), g,(X). h(X) fa cdc ham phi thuyén. X 1a vecto cla cdc bién x,, X,,...
nhdn gid tri nguyén, thuc, roi rac hay lién tyc.

Thuat todn (ri tué nhan tao ¢6 thé bao gém nhing thuat todn nhu sau: Di truyén, Tién
hod, Mang Noron, Tim ki¢m Tabu, Tap mo...

Pac diém co ban ctia cac thudt todn trf tué nhan tao 12 tinh mém déo, c6 thé 4p dung cho
cac bal todn 161 uu ¢6 56 bién 16n, khoi Iugng tinh todn nhiéu. Tuy do chinh xdc cha két qua
khong cao nhung day la mot hudng c6 rit nhicu trién vong trong viéc dp dung dé giai bai toin
qui hoach phat trién ngudn cho hé théng dién ldn va thai gian qui hoach lau dai.

5.5.2.3. M6 hinh bai todn qui houch nguén dién bang phuong phip QHTT

Nhur dd trinh bay & tréen, mudn hé théng dién phit trién ddng hudng phai qui hoach t1éng
thé su phat trién cua he théng dién trong vong 10 -20 nam trude khi thiét ké xay dung cdc nha
may dién, tram bién dp, ludi dign. Néu khong 1am 16t diéu d6 ¢6 thé dua dé€n mot hau qua
nghiém trong nhu: khong thé sir dung hét cong suat toan nha may dién, thiéu cong sudt, giam do
tin cay cung cap dién...C6 thé néi bai toin qui hoach 1ITD 1a bai todn kinh 1€ ky thuat lua chon
phuong dn 16i uu dé phit trién HTD nhim dam bao cung c4p dién cho ho tiéu thu véi chat lugng
cao va chi phi 1a nho nhat ¢6 thé. Qui hoach ngudn 1 bai todn quan trong cua qui hoach nang
luong. Trong bai todn qui hoach ngudn thi viéc chon cau tric t6i wu ngudn dién 1a co ban nhat
nén thudng xem bai todn chon ciu triic t6i vu 12 bai todn qui hoach phat trién nguén dién.

Mo hinh bii todn qui houch nguén dién bang phuong phép tuyén tinh duge dién gidi nhu
sau:

A. Ham muc tiéu

Xdc dinh cong suat {X} va {U} sao cho:
F(X U) =H,+H,=

) I S OB N DI NI

v _|v|d'U jvld'ed ~> min
(l+ ) 0
1 v=v, §=1 1=l v=v, d=I

Ham muyc tiéu gdm hai thanh phan: vén diu tr H, va chi phi van hanh H,:
Trong biéu thifc trén:
* Chi s& j: Chi $6 thif tu cla nha may (cht s6 thi nhat theo cdch viét).
* Chi s6 v: Nam dua nha mdy vao van hanh (chi sé thi 2).
* v,: Nam dau tién du kién dua nha mdy vao van hanh.
* Chi s6 t: Chi giai doan con dang xét trong ca giai doan qui hoach(chi s6 thi 3).
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* Chi $6 d: Chi 6 mién dé thi phu tai (chi $6 thit 4).

* r: Hé s6 chiét khau.

* J: Tong s6 nha mdy dién du kién dua vao khao sil.

* T: Thoi han khao sit.

* D: S8 bac cua dé thi phu i da dang tri.

* X, Cong suat ciia nha mdy j dua vio van hanh nam v.

* C,,: Suit von diu tv cho nha mdy j dua vice van hanh nam v.

* S, Sudt gid tri con lai cudi thai gian qui hoach cla nha mdy j dua vao van hanh & nam v.

* U,.os Cong suat van hanh thye (€ ctia nha mdy j cua 16 mdy dua vho van  hanh & nam
v, giai doan t, trén mién do thi phu i d.

* F  Sudt chi phi van hanh cia nha may j dua vao van hanh & nam v, giai doan t, ueén
mién dé thi phu tai d.

* @, ‘T'héi gtan cia mién dé thi phu tdi d trong nam.
B.Cdc rang buéc
1. Rang buoc vé cong sudt diit
J |
2 Za“ X, 2P (l+m)
J=t v=yy
trong do:
a, hé s6 kha dung cia nha mdy j;
X, cong suat dat nha mdy J dua vao vin hanh nam v;
P,: phu taj cuc daj & thoi diém dua nha may vao hoat déng :
m: hé 6 du trit cong suit(thuong iay m = 0,15).

2. Rang bude vé cong sudt phat thie 16{ thod man nhu cau phi tdi)

) 1
Z ZUj\ld 2 Pld
y=lvesy
d=12,..D; =1.2..T

3. Rang bugc vé khd ndng phdt cong sudt tang nha mday

0< Up< a,. X

i~



j = 1,...,.] : V= Vl‘.”

4. Rang budc nang Iwong phdt cia nha mday thuy dién
)
DU by <H,

d=1

vavt =100, T

Jdit=1...,T;d=1,..D

H , : Giéi han dam bao nang luong nude nam thir v giai doan t.

5. Rang buoce cong sudt ddat 1ing nha mdy

X S Xj\'ll‘ﬂx

v

X . CONg sudr dit gich han ciia nha may j nam v.
i 3 0

Du bio va

Phan tich Phan tich Phan tich
tiém nang phu tai su el
Cic phuong Xac dinh
Tinh 10in L ] anphittrién  |g—— | du phong
ch& do HTD cong sual
) L Chi phi{ Thiét hai do
Tinh chi APhl dau tu thi€u dién
San xuat riéng biét nang

Thiét lip mo hinb odn

Y -

v

Gial bai toidn

v

Két qua QHPT nguén

IIinh 5.21. Bai todn qui hoach phdt trién nguén dién.
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6. Rang bupe dam bdo can bang nang lirong
L 1

D R
Y2 DauX, 0, + DB U8, 2D Py,
y =1

Jd=lv=y, (=)
trong do:
J;: $6 cic nha mdy khong phai thuy dién;
J,: $6 cdc nha may thuy dién;

B,: hé $6 miba cua nha may thuy dién;

Nang lugng nam nudc it trong giai doan thong ké

By =

Nang lugng nam nuée trung binh wong giai doan thong ké
5.5.24. Két luin

Nhiing phan tich trén cho thay viéc tim tor nhimg phuong phip thich hgp cho bai todn
QHPT ngudn van con 1a mot not dung cip thiét. Phét trién mé hinh QHTT 1a mot hudng di cé
nhiéu trién vong va hap dan. Hinh 5.2| chi rd cdc méi quan hé khi giai bai w0dn qui hoach phat
trién ngudn.
5.5.3. Vi du ap dung mé hinh QHTT thuan tuy chon ciu tric toi wu trong qui hoach va

phit trién nguon

Hay qui hoach ngudn cho mot hé théng dién ¢6 cic $o lién nhu sau:

Bang 5.2. 8$6 liéu du bdo nhu cdu(do thi phu tdi dang tri)

Thoi gian lam viée clia Phu 1ai trong giai doan dau tr, MW
Mién phu tai mién phu tai
(2i0/nam) 2005 2010 2015
Phu 14i dinh 500 2400 3300 6000
Phu tai nra dinh 3100 1800 2600 3700
Phu tai goc 8760 800 1800 2500
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Bang 5.3. Thong so kinh té - ky thudt cdc nha mdy

Loai nha ma Suat chi phi Chihlg?lihvan HC * C'éng Su{fl‘
oal nha mdy dau tw (S/KW) kha dung dat cyc dai
($/MWh) coOng suit (MW)
Thuy dién 1 1200 1 098 800
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 111 6 2000 25 0.90 2000

Truong hop tinh chinh xdc cho bi€t von dau tu ban dau cla nha mdy thuy dién chi€m

65% von dau tu khi Py, = Pyyax

Bang 5.4. Gidi han cua ndng luong thuy dién

Niam 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 nam 1999.
A. Ham muc tiéu

Ham muc tiéu gom 2 thanh phin 1a von ddu wr H, va chi phi van hanh H, nén ta cé:
H = H! + Hz =

-3 RSN N s

— FruaUpa By > min
==l v=y i (l+ )

Yéu cau bai todn 1a xdc dinh cong sudt X, va U,y sao cho ham muc tiéu H dat gid tri
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Trong bicu thitc rén:

* Chi 6 t: Chi giai doan con dang xét trong ca giai doan qui hoach(chi 8 thi 3).

* Chi 86 d: Chi s6 mién do thi phu tai (chi 6 thi 4).

* 1 Heé s6 chiét khau.

* J: Tong s6 nha mdy dién dy kién dua vio khio sat.

* T: Thai han khdo sat.

* D: S8 bac clia do thi phu (ai da dang tri.

* X,,: Cong sudt cha nha mdy j dua vio van hanh nam v,

* C,: Sual vén dau tu cho nha mdy j dira vio van hanh nam v.

* S, Gid tri con lat cudi thai gian qui hoach ciia nha mdy ) dua vao van hianh ¢ nam v,

* Upa: Cong suit van hianh thyc t¢ cia nha may j cla té mdy dua vdo van  hanh & nim
v, giai doan t, trén mién do thi phu tai d.

* I o Sudt chi phi van hianh cha nha mdy j dia vao van hanh & nam v, giat doan t, trén

mién do thi phu tai d.

* 0, Thai gian ca mién dé thi phu tai d trong nam.

* Chi $6 j: Chi s6 that (¢ cha nha mdy nhan gia tri 1-6 (¢6 6 nha may).

* Chi s6 v: Nam dua nha mdy vao van hanh, nhan gid tri: 1999, 2005, 2010, 2015. Dé
don gian ki hiéu ta chi 1dy 2 chir s6 cuoi: 99, 05, 10, 15.

* v,: Nam ddu tién du kién dira nthd mdy vao van hanh.

* Chi $6 t; Chi giai doan con dang xét trong ca giai doan qui hoach, nhan gid tr
05,10.15.

* Chi 56 d: Chi s6 mién dé thi phu tai, nhan gid tri 1, 2, 3 (do dé thi ding tri duoc chia
thanh 3 bac).

* X: Cong suat cua nha mdy j dua vao van hanh nam v.
* C,,: Suat vén diu tr cho nha mdy j dua vao van hanh nam v.
* §,: Gid tri con lai cudi thoi gian qui hoach cua nha mdy j dua vao van hanh 0 ndm v.

* U,,- Cong suat van hanh thuc t€ cia nhd mdy j cla t6 mdy dua vao van hanh & nam

v, giai doan t trén mién dé thi phu tai d.

* Fua: Sudt chi phi van hanh clia nha mdy j dwa vao van hanh & nam v.
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* 0, Thoi gian cia mién dé thy phu tdi d trong nam t.

Vi bii todn cu thé 1a qui houch va phdt trién nguén cho | hé théng dién hién tai (1998)
gom 2 nha mdy thuy dién 1 va nhiét dién 2 di, dang hoat dong. Bon nha mdy chuan bi dua vio
1a thuy dién3, nhiét dién 4, tabin khi 5, dién nguyén tu 6. D6 thi phu tai cho nhimg nam 20035,
2010, 2015 da dang tri hoa thanh 3 bac.

Vi du: Uy, Cong sudt van hinh thue 1€ cia nha mdy 3 cta phan dua vao nam 2003,
van hanh trong giai doan 2010, & mién | cda do6 thi phu tai.

a) Xdc dinh vén dau ar I

H, = ZZ - C.X,

A v-os(l1+1)
(Gia thiét S, = 0; do chi phi von dau tu khong tinh d6i v8i cc nha mdy dd c6 san la | va
2 nén j=3+6)
Thay $6 vao ta ¢6 (6 tinh dén viéc qui déi gid tri cha tién té vé hién tal voi hé s6 chiét

khau la r, xem chuong 6):

H, =1400.10‘[Lx e XX, .]+

(] 4 r)(, 303 (] + r)“ 110 (] + r))(, 31

+880.10° { !

1
( )(, X 105 ﬁ, Xuo“'(]T)mXaw]Jr

| ] 1

7 Xsos t 7 Xt Xg5 |+
(l+r) (l+r) (]+r)
1

1 1
X Xoot X
(] N ) 605 (] + r)“ 010 (1 + r)]() 6IS]

trong do: Xy¢: cong suat nha mdy 3 dua vio van hanh nam 2005;

+650.10-‘[

+2000.10 {

X0t cOong suat nha mdy 3 dua viio van hanh ndm 2010 ;
X, cong suat nha mdy 3 dua vao van hanh nam 2015.
Tuong tu véi ki hiéu cdc nha mdy 4,5,6.

Chi phi van hanh H;:

6 t3 3
H, —ZZZZ e Fova U 04

J=1 A =991=03 d=1
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trong d6: j=1+6;
v=1999,2005,2010,1015(viét tat 1a 99, 05, 10, 15);
t=2005,2010,101 5(viét tat 12 05, 10, 15);
d=1+3.

Dua vao bang 2 va dé thi ta lap dugc biéu thic:

1
H,, = —(500.U 19005 + 2600.U q9055 + 5660.U 19953 )+
(l + r)
1
+ = (S00.U 149,01 + 2600.U 99,6 + 5660.U 1594 )+
(] + r)
1
+ 17 (500.U 10151 + 2600.U 10,5, +5660.U .5, )

(l + r)M
2005-1999=6: Thoi gian (56 nam)qui v& hién tai & thdi diém nam 2005.
2010-1999=11: Thai gian (56 ndm)qui vé hién tai & thdi diém nam 2010.

2015-1999=16: Thai gian (s6 ndm)qui vé hién tai & thoi diém nam 2015.

Nha mdy 2:
15
H,, = W (SOO-U 290051 + 2600.U 550055 + 5660.U 1995 )‘*
+r
15
+ o (500.U 001) +2600.U 30010 + 5660.U g3 )+
(] + r)
15
+ ﬂm(SOO-U w0151 + 2600.U 5,5, +5660.U 299|53)
(1 + r)
Nha mdy 3:
|
H,, = - )(, (SOO-U.wsos; +2600.U 3545, + 5660~U305053)+
r
1 _
T T (DOO-U.wswt +2600.U 35,05 + 5660-U305103)+
1+ r)
;
+ (500U 1515, +2600.U 35,5, + 5660.U 55,53) +
(l + r)
1
+————(500.U 101 + 2600.U 3,410 +5660.U 5 0101 )+

(l + r)”
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(500-U3|u|5| +2600.U g5, + 5660-U310|53)

(l + r)“'

7 (l+ )m (SOOU\Hm +2600.U 5,55, +5660U1|5m)
Nha may 4:

20
= (SOO-U aosos1 + 2600.U 55055 + 5660.U 4550, ) +

H
H (l + r)“

+ (500.U 45,0, + 2600. U yosior + 5660.U 405,03 )+

(i +r)”

20 +
+ ————(500.U ;55,5 + 2600.U ;54,55 + 5660.U 455,51 ) +

(l + r)'b

.20

(l + r)”
20

(] + r)'('

20

+
(l + r)m

(500-U4|0|01 +2600.U 419y + 5660-‘-14|0|03)+

+ (S00.U 410151 +2600.U 45,5 +5660.U 40053 )+

(500-U4|515| +2600.U 455, + 5660”415!53)

Nha mdy 3:
H,, = (] N ) (500 Usosos1 + 2600.U o505, +5660. USOSOS\)
T

60
+ = (500.U 555001 + 2600.U 55,03 + 5660.U 5,05 )+

(l+r)

60 +
+ 7(500 U sos151 +2600.U 5455, + 5660 Usosm)

(I + r)
60 +
RFAENTY
(l + r)
60 +
+ -
(l + r)"’
60 +

+(]+r)

(500-U50515| +2600.U gp515, +5660.U 54553 )"‘

(500-U50515| +2600.U 54515, + 5660.U 5555 )+

(500 Usosisi +2600.U 55,5, + 5660. Usosm)

165



Nha mdy 6:
o)
H % T "—'i' (SOO‘LI(»(L“»USI + 2()00<Uw5052 + 5660>U0050_\'_‘\)+

(I_ +1)

T (5 00.U gyi01 + 2600.U 5405 +5660.U 451 ) +
(l +r
e
+ - s (SOO-U wstn ¥ 2600.U (4515 +3660.U msmx)‘|r
l+r
23
* T (SOU-U wsion +2000.U o500 +5660.U 4545 )T'
l+r1
25 . : B
RN i (500.U 5101 + 2600.U 5100 +5660.U 5,00 ) +
(l + r)
25 -
+ - T (500U sy + 2600.U sy + 5660.U 4545
(l + r)
(‘
4 Ilzz [l:lzll_yl+lI::+IIz\+I{34+H2q+H26

=1
Tém Tai ham muc tieu s€ ¢6 dang:

fiX.Uy= H=H,+1l, — nmmn
B. Cic rang buoc

1. Rang buoc vé cong sudat dat

ZI 2;11\. X, 2Py (1+m)

IR
trong do:
a,. he¢ s6 kha dung cha nhiv miy J;
X2 cong suat dat nhd may j dwa vao van hanh nam v;
Q. phu tii cyc dai ¢ thoi didm dura nhd mdy vao hoat dong ;
m: hé s6 du utt (m = 0,15).
Nam 2005
0,98X 145 + 0,89X s + 0.9Xis + 09X s >1,15.2400-(0,98.80040,85.1200) = 956
Nam 2010

0,98(X s + X )+ 08K Xy + Xi1) + 0.9(Xis+ X100+ 0,9(X e + Xajo) =
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1,15.3300 —(0,98.800+ 0,85.1200 )=1991
Nam 2015
0,98(X s + Xipo + Xsps 1+ 0.89(X s + Xipot Xiis) + 0.9(Kq s+ X0+ X5 5)+
+ 0,9(Xeis + Xajot Xaps) 2 1,15.6000 —(0,98.800- 0,85.1200 )=5096
2. Rang buoc vé thod man nhu cdau phi tii

P)UMELN

==y

P..: Thanh phan phu tdi dua vao nam t mién phu tai d.
Nam 2005
Usgwosi + Usgoost + Usisust + Usasost + Uspsasy + Ugasos) = Pis;=2400
U g2 + Usyaosa + Unisosz + Uz + Usasosa + Ugpssr 2 Py =1800
U st + Usgoasi + Usgsass + Uisusi + Usasons + Uggsisi = Pysa=800
Nam 2010
Uit + Usgging + Usisin ¥ Unigrnr ¥ Uaision + Usioior + Uspsiog +

+ Usigion + Uaision tUeumm=> Py =3300
Uigniz + Ungornz + Unssiz + Usionz + Usision + Uggonna + Uspsina +

+ Usinor + Ugosun tUarnm> Pup= 2600
L}J‘)‘“()\ + UZ‘)‘)”R + U‘Uﬁlln + U?J()l[n + U4()§l“\ + U-"J')l(n + U‘()Sl(l\ +

+ Ugpin+ Ui tUaoin= Py =1800
Nam 2015

U[L)Ulﬂ + UZ‘)‘)](I + U\{K]il + U\lﬂ](l + U!](Iﬁl + Ud[ﬁlﬁl + U-HUHI +

+ Ugaa ¥ Usgsisi + Usirsr + Ugiais + Uggsia FUgnin g s> Py =6000

Uiggisz + Uzgyiss + Usgsisy + Usjarsa ¥ Uspsisa + Usosisz + Usgpigsz + Uggisz + Uspsisp +

+ Udisr + Usiqis + Ugiasa #Ug ot Ugys 52 Prs;=3700

Ugnisz+ Uggarant Ugsisat Uarsit Uigsit Uggspant Ui+ Ugsisot Usgsaa+

+ Usirsit Usisisat Usosisi U5t Ug a2 Pisi=23500
3.Rang buéc cong sudt ddt timg nha may
vamax 2 XJV

X, CONg sudt dat gidn han cta timg nha may.
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Nha may thuy dién 1:
Nha may nhiét dién 2:
Nha may thuy dién 3:
Nha mdy nhiét di¢gn 4.

Xios + X+ X5 € X na= 800

Xous + Xau0 + Xo15 € Xona= 1200
Xans + Xapo + Xz € Xipae= 2000
Xaos + Xao + Xags € Xgmo= 1500

Nha may dién TB khi hon hop: X+ Xep + Xos € Xomu= 900

Nha mdy dién nguyén ur:

Xwi + xﬁjl) + X(sli Xﬂma‘(_ 2000

4. Rang budc vé gion han céng sudt timg nha mdy

g X, 2 Upg 20

j=1.6

v=1999 ;2005 ;2010;

t=2005;2010; 2015
d=12,3

2015

a. Giai doan 1999

* Nha mdy thuy dién 1: X,=800 MW

Nam 2005

0 < U s; < 0.98.X,, = 0,08.800=784
0 < Uypusy < 0,98.X 46 = 0,98.800=784
0 < Uyt < 0.98.X 1 = 0,98.800=784

Nam 2010

0 < Uypoyo1 < 0,98.X, = 0,98.800=784
0 < U,y < 0,98.X 1 = 0,98.800=784
0 < Uygran < 0,98.X 0 = 0,98.800=784

Nam 2015

0 < Ujgyy51 < 0.98. X, = 0,98.800=784
0 < Uporsz < 0,98.X,, = 0,08.800=784
0 < U yoy51 < 0,98.X 4 = 0,98.800=784

* Nha mdy njuét dién 2: X, =1200 MW

Nam 2005

0 < Uypsy < 0,85.X500 = 0.85.1200=1020
0 < Uy < 0,85. X5y = 0,85.1200=1020
0 < Usgonss < 0,85.Xy,0 = 0.85.1200=1020

Nam 2010

0 < Upggion <0,85.X,4 = 0,85.1200=1020
0 < U,y 03 <0,85.X,, = 0,85.1200=1020
0 < Uygqi0n £ 0,85.X,,, = 0,85.1200=1020

Nam 2015

0 < Usporss < 0,85 X0 = 0.85.1200=1020
0 < U,p 6 <0,85.X,,, =0,85.1200=1020
0 < Uzggn_q_} < 0,85.X2w = 0,85. I 200=1020
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b. Giai doan 2005

* Nha mady thuy dién 3:
Nam 2005

0 < Usgenes < 0,98. X1
0 < U 5052 £ 0,98. X5
0 < U505 £0,98.X5¢
Nam 2010

0 < Uyain <0,98.X55
0 < Uy £0,98.X 5
0 < Uysioz < 0,98. X5
Nam 2015

0 < U5y <0,98.X 55
0 < U505, £0,98. X456
0 < Usysisy <0,98.X 45

* Nha may nhiét dién 4:
Nam 2008

0 < Uss1 < 0,89 X 5
0 < Upsnsr < 0,89. X6
0 < U506 < 0,89.X 4
Nam 2010

0 < Ussior < 0,89.X 5
0 < Uusioz £ 0.89.X 05
0 < Ugsior <0,89.X 5
Nam 2015

0 < Uysis1 < 0,89. X445
0 < Uusisz < 0,89.X s
0 < Uusisy < 0.89.X 05

* Nha mdy tuabin khi hon hop 5
Nam 2005

0 < Usgann; < 0.9 X
0 < Usqisasr £0.9. X5
0 < Usgeoss < 0.9 Xeos
Nam 2010

0 < Ugny < 0.9.X s
0 < Ugyap < 0.9. X6
0 < Uy < 0,9 X
Néam 2015

0 < Uqrs, < 0.9. X
0 < Uspee < 0:9. X
0 € Uqysi53 < 0,9 X g5

* Nha mdy. dién nguyén tie 6:
Nam 2005

0< UN]SUSI < O-Q-Xm_«
0 < Ugpaas2 < 0,9 Xgos
0 < Ugysnsz < 0,9 X g
Nam 2010

0 < Ugsion 0.9 X5
0 S UH)SIUZ S O‘Q'XN)S
O S UHHIU_\ S 019'xﬂ)€
Niam. 2015

0 < Uqsis1 < 0.9 X
0 < Ugyisa < 0,9.Xgis
0 < Ugysis1 < 0,9 X5
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c¢. Giai doan 2010

* Nha mdy thuy dién 3:
Niam 2010

0 <Ujjmm <0.98.X;5,,
0 < Uj 0102 < 0,98.X50
0 < Usygp0 < 0,98.X50
Nam 2015

0 <Us s 098 X500
0 < Uy £0,98.X50
0 < U015 £0,98.X5y0

* Nha may nhiét dién 4:
Niam 2010

0 < U101 <0,89.X416

* Nha may tua bin khi hén hop 5:
Nam 2010

0 < U £ 0,9 X500

0 < Usjoim < 0,9.X5,4

0 < Usioin < 0,9. X410

Nam 2015

0 < Uginsi £0,9.X415

0 < U2 £0,9.X4y

0 < Usps: £0.9.X4,4

*Nha mdy dién nguyén i 6:
Nam 2010

0 < Ugyo £0.9. X410

0 < Uyio102 < 0,89.X, 0 < Ui < 0,9.Xq10

0 < U, 0101 < 0,89.X 0 < Ugjoi < 0,9. X0

Nam 2015 Nam 2015

0<U, 5 <0,89.X,,, 0 < Ugsi <0,9-Xe10

0<Ugps £0,89.X,,, 0 < Ugns: £ 0.9.X410

0 < U, im53 <0,89.X,56 0 < Ugs: <0,9-Xe10
d. Giai doan 2015

* Nha may thuy dién 3:
Nam 2015

0 < Uy515 < 0,98.X)5

0 < Uiiss2 < 0,98.X,.4

0 < U552 <0,98.X;,5

* Nha may nhiét dién 4:
Nam 2015

0<U, 55 <0.89.X,5
0<U, 55 <0,89.X,5
0<U, 1551 <0,89.X,5

* Nha mady tuabin khi hén hop 5:
Nam 2015

0 < Ujp55 £0,9.X545

0 < U515 £0,9.X545

0 < U615 £0,9. X545

* Nha mdy dién nguyén i 6:
Nam 2015

0 < Ugq 515, £0,9.X¢16

0 < Ugis152 £0,9. X6

0 < Ug 5150 £0.9. X415
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5. Rang budc nang liwong phdt ciia nha may thuy dién
* C6 hai nha mdy thuy dién 1 va 3:

> U8, <H,

d=1 __

d=13
- Rang bugc thuy dién nam thi: t 1dy & bang 3.
a. Nha may thuy dién 1:
500.U,499s; + 2600.U g5, + S660. U g3 < 600.8760 = 5256000
500.U 9101 + 2600.U gy, + 5660. U, 4y3 < $50.8760 = 4818000
500.U yy;5; + 2600.U yy;5, + 5660, U, yy51 < 600.8760 = 5256000
b. Nha may thuy dién 3:
500.Uyggus; + 2600.U g5 + 5660. Uyyyysi < 1500.8760 = 13140000
500.Usggiy + 2600.Usgy,0; + 5660. Ujgyiez < 1500.8760 = 13140000
500.U,p9;5, + 2600.U 4,55 + 5660, Uy s; < 1500.8760 = 13140000
6. Rang budc ddm bdo nhu can dién ndang

D A Jy D
ZZ[ ALX 0 +Z‘3jv.Ujv(d'ed]ZZQ(d‘ed
1

d=l vev \ }= =l d=1

trong dé:
J,= 2:4; 5; 6 (chi s8 cac nha mdy khong phai thuy dién);
J,= 1; 3 (chi s6 cic nha mdy thuy dién);
B,: hé s6 mia cha nha mdy thuy dién ;
0,: thai gian ting v6i mién phu tai:d (gid);
Thoi gian sir dung cong suit max: T, = 6000 gio.
Nam 2005
6000.(0,89.X 5 4 0,9. X505 + 0,9.Xgs) + 0,75.500(U 50 + U3pgos)) +
+0,75.2600.(U Lygs, + Unispsz) + 0,75.5660(U 53 + Usgsnz) 2
> 500.2400+2600.1800+5560.800-6000.0,85.1200=428800 MWh
Nam 2010

6000.[0,89.(Xyps + Xaio ) + 0,9.(Ksys + X ) + 0,9.(Kgis + Xiio )] +
+ 0,75.500(U,y9103 + Usision +Us10101) +0,75.2600(U 149105 + Usgsinr Uz jone) +
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+ 0,75.5660(U yy;03 + Upsion FUnoin) =
> 500.3300+2600.2600+5560. 1 800-6000.0,85.1200=12478000 MWh

Nam 2015

6000.10.89.(K 4o + Xty +X418) + 0.9.(Xae + Koyt Xsis ) + 0.9.(Xeos + Xago + Xy )] +
+0.75.500(U yy14y + Usgarsy FUumtUppsisy) +

+ 0,75.2600 (U,g;5; + Unirss FUontUssisy) +

+ 0,75.5660(U 163 + Uvisrsy U gt Usygse) =

= 500.6000+2600.3700+5560.2500-6000.0,85.1200=20650000 MWh

C. Két qud bai todn QHPT nguon dién

Ding mo hinh QHTT thuan tuy, dira cic s& liéu trén vao ta ¢6 két qua nhu bang 5.5.

Bang 5.5.
Cong suit Cong suat dua ] Cong sudt dua TP, P
Nha may dua vio nam | vao nam 2010 | vio nam 2015 ‘ ¢
2005 (MW) (MW) (MW) (MW) (MW)
ThU)” dlén 3 X”ﬁ: O X] 0= 0 X} pa=— 2000 2000 2000
Nhiét dién 4 Xyo= 164 | X, = 1163 Xoe= 173 1500 1500
Tuabin khi 5~ Kins= 900 | Xey= O X= 0 900 900
bién nguyéntir6 | Xeo= O Xe= O Xe,s= 1100 1100 2000

Gid tri hAm muc tiéu:

Z

= 304681%2000 + 496737*164 + 308435*%1163 + 191514*173 + 366908*900 + 435258*1101 =

= 2000830591 ($)

D. Nhan xét két qud

Nhda mmdy dién tuabin khi: C6 chi phi von ddu tu thap,thdi gian xay dung nhanh dat hi¢u
qua kinh 1€ cao, 16i giai cho thay nén xay dung véi cong suat max 900MW dua vao ngay nam

2005.
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Nha may nhiét dién 4: C6 chi phi von dau tu vira phai va chi phi van hanh vira phai, 10
giai cho thay nén xay dymg vdi cong suat t6i da va dua vao & cdc nam:
Na 2005: 164 MW
am
2010: 1163 MW

Nha mday thuy dién 3: Miac d ¢4 chi phi van hanh rat nhé nhung chi phi vén dau tu qud

16n nén dua vao & giai doan cudi nam 2015 véi cong suit max:2000 MW.

Nha may dién nguyén tir: Cé chi phi von dau wr qud Idn va chi phi van hanh khong nho,
vdn dé an toan dang con gay nhiéu tranh cai trén thé gidi va anh hudng x3u dén moi trudng nén
n6 chi dua vao vdi cong suat han ch€ va dua viao 8 giai doan cu6i nam 2015 véi cong suat han
ché&: 1100 MW,

5.5.4. Giai bai toan qui hoach nguon dién bang phuong phap qui hoach nguyén hon hop
1. Dat van dé

Viéc dp dung truc tiép phuong phdp qui hoach tuyén inh d¢ giai bai todn qui hoach
ngudn con bi nhiéu han ché, Ching han déi véi HTD cé nhidu nha mdy thuy dién méi dua vao
s0 sdnh, néu sir dung mé hinh tuyén tinh théng thudng cé thé mac sai s6 1an, bsi vi khi dé ta da
phai chap nhan trong him muc tiéu ¢é von dau tu t 1€ véi cong sudt. Diéu do 1a khong thé chap
nhan dugce, dac biét dsi vai he thong dién ma nha mady thuy dién chiém uu thé. Néu dung mo
hinh qui hoach tuyén tinh thudn tuy thi khi cong suat dat nhan duoe & 161 gidi 1a nho (so vdi cong
SUAL 16ng c6 thé khai thic dugc) s&€ dan dén sai s6 16n (hinh 5-7). V6i mo hinh qui hoach

tuyén tinh thi duong dac tuyén s& 1a dudng thang di qua goc toa do (dudng nét di).

Nhu vay dé nhan duge cong sudt nho thi chi phi von dau tr (V) van phai khd 16n (do
phin vén diu nr ¢d dinh ban dauw V,, cho cic cong trinh nhur dap, ho chia, tram phan phdi, dudng
day, nha hanh chinhv.v...)so vdi tri s6 tinh (odn (V,). Dudng dic tuyén gan véi thuc (& han 1a
duong thing cat truc tung & diém V, . Néu goi dudng dic tuyén dé 1a dudng V (P) thi mac du
V,(P) c6 dang dudng thang nhung né khong phai [a quan hé tuyén tinh vi né bi gidn doan tai
diém (0,V,). That vay khi P=0 thi V,(P) phai bang 0. Trong lic 46 V,(0)=V, tdc la phai biéu
dién quan hé¢ V (P) dudi dang phi tuyén nhu sau:

V,+KP khiP>0
V, =

0 khiP<0
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Mat khéc, ddi v6i nha may nhiét dién, quan hé gitta IllIc_mg tiéu hao nhién liéu B v&i cong
suat P ciing mang tinh phi tuyén ré rét. That vay, cong sudt phat cang Idn thi suat tiéu hao nhién
liéu lai cang bé. N&u c6 ke ca 16n hao md mdy thi quan hé B(P) s& ¢6 dang dudng cong nhu trén
hinh 5.22.

P] I PZ
Hinh 5.22.

Ta c6 thé sir dung mé hinh qui hoach nguyén hén hop dé tuyén tinh hod cdc quan hé phi

tuyén trén.
2. Noi dung phuong phdp qui hoach nguyén hon hop
Né&u bai todn qui hoach ¢6 ham muc tiéu dudi dang sau:
f(Xy=) K'o,+C,X, - min
)=l

thi bai todn d6 sé khong giai duge bing cdc thuit todn qui hoach tuyén tinh thudn tuy vi trong
ham muc tiéu Xuat hién cdc hing s6 K’,; ma mo hinh tuyén tinh khéng mo ta dugc. Dé giai bai
toan trén ta cé thé 4p dung mo hinh qui hoach tuyén tinh nguyén hén hop. Truéc hét ta dua vao
mo hinh bai todn n bién nhi phan y,, j=1+n d€ bifu dién quyét dinh cé hodc khong ti€n hanh hoat
dong j tuong tmg. Khi d6 ham muc tiéu sé cé dang:

1‘(X)=i(l(lyJ +ijj)~+rnin (5-13)
j=!

trong d6: y; =1 néu nhur x;>0;

y, = 0 néu nhu x,=0.
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Vi cdch biéu dién nhu vay, y, ¢6 thé xem nhu mot quyét dinh lua chon (c6 hoac khong)
va bai todn trd thanh bai toan qui hoach tuyén tinh nguyén hén hop ( bao gém ca cdc bién
nguyeén va céic bién thuc).

Pé dp dung cic thuat 1odn cia qui hoach nguyén hon hgp cin thyc hién mot vai bi€n
doi.
Gia thiét x, hiru han, ta c6 thé dua thém vio bai todn mot loat cdc rang budc dang:
X;< M.y,

Trong d6 M 12 mot s6 da 16n (16n hon meoi gia tri cho trudge bat ki ). Cic rang budce nay
tuong duong vai céc diéu kién & trén. That vay, cac rang budc dam bao y; = 1 khi x>0. Chi con
phai xét khi x=0 thi y, 6 thé bang 0 hoac bing 1. Tuy nhién véi him muc tiéu tim cuc ti€u thi
diéu kién y=0 khi x;=0 {a duong nhién, dé la vi khi X =0 ham muc tiéu khi y;=0 s& c6 gia tri nho
hon khiy=1.

Tir d6 bai todn qui hoach khi ¢é xét dén von dau tr ban ddu 16n duge dua vé bai todn
qui hoach tuyén tinh nguyén hén hop chuin ¢é dang nhu sau:
Xic dinh tap X sao cho:

f(X)=Y (K,y,+Cx,)—> min

=1
Thoa man cac rang budc:
x,~M.y, <0
0<y <1
y, Ja nguyén, j=1+n
Va cdc rang budc tuyén tinh khic.
Hién nay ¢6 thé sit dung nhiéu chuong trinh miu dé giai bai todn trén.

3. Gidi bai todn qui hoach phat trién nguon o vi du trén bang mé hinh qui hoach
nguyén hon hop
Dé tien so sdnh, ta vin xét bai todn da xét trong muc sir dung mo hinh qui hoach tuyén
tinh thuan tuy & trén. Chi khéc 12 ta gid sir von dau tu ban ddu clia nha mdy thuy dién chi€m 65%
téng von ddu v clia nha mdy (wic 1a dac tuyén V(P) di qua diém V,(0,0,65V,,,,). Do d6 ham phi
tuyén V(P) ctia nha may thuy dién s&€ duge mo ta nhu sau:
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MaX

O 65. vmn‘( (v - 0‘65\}
V= P

max

0 khi P=0

max ) khi P=0

Viéc lap ham muc tiéu va cic rang budc cua bai todn nay tuong ty nhu khi dung méd
hinh qui hoach tuyén tinh ngoai trir nhitng thay déi trong ham muc tiéu va trong cic rang buéc

d6i véi nha mady thuy dién 3. Cu thé bai toan c6 thé biéu dién nhur sau:

a. Ham muc tien: H=H, +H, > min

6 )5

+ Vou dan nit: Z Z

=3 vos (1 + )\ " Cr X
Thay 56 vao ta co:
1 V., —-065V
l_I — 0 65 V ERLLS ? max x ~
maxc” [YI (l N r)o _Pm“ 305 +
l Vm'.n - 0‘65anx 1 Vmux - 0’65vn\ax
+([+r)” P X310+(]+[).6 P les( )"'
] i ]
+880.10}(WX405 +(]Tr)‘lTX4m +(]—+—;)|—GX“_;]+

+6so.10-‘[ Xios +

] ] 1

| ]
+2000.10 ((] +r) X(.(l< WXMO +—(—]-W X(,ISJ

trong do:

6 13 3
H,=)»" ZZZ(] ey Fing-U s O,
J=1 v=991=03 J=i
Vo = G;.P,,., =1400.2000 = 2800000 §;
y 1a bién nguyén nhan gid tri [0.1].
+ Chi phi vdn hanh:

Chi phi van hanh khong c6 gi thay déi so véi trudng hop dp dung mo hinh qui hoach
tuyén tinh.

176



b. Cac rang buéc:

Cic rang budc duge thanh 1ap lai nhu bai todn dp dung mé hinh qui hoach tuyén tinh.

BS sung thém céc rang budc sau:

Rang bugc [0,1] clia bién nguyén: y < |

Rang buéc tuyén tinh hod: Xys+ X,y + X;s —M.y <0, trong dé M > P,,.=2000

c. Két gua bai tedn qui hoach va phit trién nguén ding mé hinh qui hoach nguvén

hon hop
Ta c6 két qua clia bai todn trén nhu bang 5-6.
Bdng 5-6.
o C‘Ong Hsua't dua C}Sng _sua't dua Céng sué’t TPu | Pusinn
Nha may vao nam 2005 vao nam 2010 dua vao nam '
(MW) (MW) 2015 (MW) | (MW) | (MW)
Thuy dién 3 Xus =975 Xy = 1025 Xus=0 2000 | 2000
Nhiét dién 4 Xus=0 X40=0 X5 =1500 1500 1500
Tuabin khi Xas=0 Xga=35 X5 =865 900 900
Dién nguyén ur Xew; =0 Xe=0 X5 = 1100 1100 2000

Gia tri ham muc tiéu:

Zo = 1820000 +276592.X 15 + 171742.X,,4 +191513. X, 5 +

+ 227821 X, +141458 X, + 435258 X, =

= 1820000 + 276592.975 +171742.1025 + 191513.1500 + 227821.35 +

+ 141458.865 + 435258.1100 = 3200253464 §

Nhan xét két qua:

K&t qua nay c6 nhing diém khdc so vdi két qua khi 4p dung mo hinh qui hoach tuyén

tinh théng thudng nhu sau:

- Nha may thuy dién 3 dua cong suat vao nam 2005 la 975 MW va vao nam 2010 la

1025 MW

- Nha mdy tuabin khi dua cong suit vao nam 2010 la 35 MW va vao nam 2015 la 865

MW

12- QIR
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Trong 1on giai nhan duge khi ap dung mo hinh qui hoach yén tinh nguyén hén hop ta

c6 nhimg nhan xét sau:
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Som dua cong suat cua thuy dién vao. Diéu d6 1a hop I vi khi xdc dinh von ddu wr
ban dau ciia thuy dién chi€m t6i 65% toan bo von dau tr xay dimg thuy dién thi phai

sdm 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 $é duge dua vao van hanh cham hon vi chi phi

van hanh dat hon.

Nha may dién nguyén 1 vin chi duge dua vao nhu mot giai phédp tinh thé do thi€u

cong suat.

Vén diu wr trong trudng hop dp dung mé hinh qui hoach tuyén tinh nguyén hon hop
la 3200253464 $ 16n hon so vai viec dp dung mo hinh qui hoach tuyén tinh thuin
tuy (20008303591 $). Sai s6 dé la do trong mo hinh qui hoach tuyén tinh thuan nhit ta
da coi quan hé gilta von dau tr va cong suat la da di qua goc toa do. Trén thyc €

diéu nay khong thé xay ra.



Chuong 6

QUI HOACH LUOI PIEN

§6.1.KHAI NIEM CHUNG

Dé ¢4 thé truyén tii dién ning tir nha mdy dién dén cdc hé tiéu thy va phan phéi dién
nang cho ching can thi€t phai cé lubi truyeén tii va luGi phan phoi. Ngudi ta goi lidi truyén 1di 1a
luéi dién 6 cdp diéa dp danh dinh tir 220kV trg 1en con luoi phan phot 1a luéi dién tir 110 kV
tra xuong.

Céc nha mdy di¢n thuong dat ¢ xa cdc wung tdm phu tat. D6 1a vi nhiéu li do: Déi vai
nha may nhiét dién thi dé la do nha mdy phai dit gin ngudn nhién liéu vi van tii dién nang ré va
thuan tién hon nhiéu so véi van tii nhién licu; nha mdy con phai dat gan nguén nude lam mat va
xa cac khu dan cu dé (rinh cdc tac hai cha viéc gay 6 nhiém moi trudong v.v... Vi du & nudc ta,
Nha méay Nhiét dien Pha lai va Nhi mdy Nhiét dién Uong Bi nim gan ving than Dong Béc
nhung lai rat xa cac trung tam phu tai. Con d6i véi nhd mdy thuy dién thi dé 1a do nha mdy bat
buoc phai dat & nhimg noi ma diéu kién dia i cho phép nhu ¢é nguén nude doi dao, c6 do déc
I6n, c6 thé ngan dap d¢ tao ra hd chira & phia thugng luu v.v...ma nhitg noi dé thudng d rat xa
cdc khu cong nghiép va dian cu. Vi du ciic Nha mdy Thuy dién [oa Binh, Thic Ba, Yaly, Tri An,
Pa Nhim...va dic bié¢t 1a Nha mdy Thuy dién Son La Ién nhit nudc ta sip duoc xay dung déu
ndm rat xa cdc trung tam phu tdi. Nha mdy dién tuabin khi phai dit & nhilmg noi thuan tién cho
viéc c4dp khi con nha may dién nguyeén tr thi phai dat xa cdc khu dan cu ciing nhu ciac khu cong
nghiép vi Ii do an toan. Mudn xdc dinh vi tri 161 yu cha cic nha mdy dién can phai giai bai toan
kinh té ki thuat rat phuc tap.

Qui hoach ludi dién 1a mot phan quan trong clia qui hoach hé thong niang lugng. Nhiém
vu cua né 1a xdc dinh mot cau hinh 16 vu theo su tang tridng cha phu tai va mot so do qui hoach
ngudn doi vdi thai gian qui hoach img véi yéu cdu phan phéi dién ning mét cich an toan va kinh

(&,
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Qui hoach Iu6i dién c6é quan hé chat ch& véi qui hoach ngudn dién. N6 dua trén co s6
mot so d6 qui hoach ngudn nhung lai ¢ anh hudng trd lai (6i mot vai sy mo rong cia qui hoach
nguén dién. Nhu da biét, qui hoach ngudn dién khong duy tri hoac chi duy tri mét chdt anh
hudng cia phan bs dia Ii va gid thanh chuyén tdi. Qui hoach luéi dién c6 thé sir dung dé chinh
lai so d6 qui hoach nguoén dién ban dau. Vi vay qui hoach nguén di¢n va qui hoach luéi dién sé&
duoc xay dung trén ¢o sd phan tich va phéi hgp dé t6i tu hod toan bd qui hoach hé théng nang
luong.

Sau khi ¢6 s0 do dia li vi tri cdc nha mdy dién va cdc trung tam phu tai, ta phai tién hanh
viéc qui hoach phat (rién ludi dién véi nhidu cap dién 4p khdc nhau dé truyén tdi va phan phoi
dién nang tir cdc nha mdy dién dén cic ho tieu thu dién nang. Khoang cich truyén tai cang Xa,
cong sudt truyén tai cang 16n thi cap dién dp cing phéi cao dé tranh t6n that trén dudng day.
Ngudi ta chia cac ludi dién theo cap dién ap nhu sau:

U< [kV : Lué dién ha dp (Low Voltage).
1kV<U < 66kV : Ludi dién trung 4p (Medium Voltage).
66k V<U<220kV : Luéi dién cao ap (Hight Voltage).
330kV<U<750kV : Luéi dién siéu cao ap(EHV).

1000k V<U - Lusi dién cuc cao 4p(UHV).

Tuy nhién cap dién ap cang cao thi chi phi cho cdc mdy bién dp tang va ha dp ciing nhu
chi phi cho duong day tai dién cling cang cao. Do dé viéc lua chon cdp dién dp hop li cho ludi
dién ciing 12 mot bai todn (81 uu can phai gidi. Sau day ta s& xét mot cach giai don gian cua bai

toan do.

Nguyén li co ban ctia qui hoach lu6i dién 1a cuc tiéu cdu tric luéi va chi phi van hanh
nham thod min yéu ciu cla su phan phoi dién nang an toan va tin cay (i cdc trung tam phu téi.

Cic yéu cau vé do'tin cdy d day bao gom:

1) Cac yéu cau van hanh binh thuong. Khi cdc thiét bi cia hé théng nang lugng duogc
‘van hanh trong nhimg diéu kién 16t, dam bao cdc tiéu chuan van hanh khic nhau. Vi du nhu
cong suat chuyén tai cia dudng day, cong sudt phat, cap dién 4p, du trir néng va trong pham vi

gid ca di cho.

2) Yéu cau van hanh trong diéu kién ngiu nhién. Khi mot thiét bi hu hong hay khi tdi
xudt hién cdc dao dong, do tin cay cung cap dién phai dugc thoa man. Chi phi lugi dién bao gém

sy ddu tu mua sdm thiét bi mdy bién (hé, thiétl bi truyén tai va chi phi cho viéc van hanh chdng.
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Ciing nhu trong qui hoach ngudn, su so sdnh gid thanh dugc ti€n hanh khi c6 k€ dén gia tri thoi

gian cia vén(xem chuong 8).

So véi qui hoach ngudn, qui hoach ludi dién 1a phic tap hon. Thit nhat, qui hoach luéi
dién phai luu y dén so d6 mang thuc t€, va sy ding dan coa phuong dn phai duge coi 1a doc lap
véi cdc phuong dn da biét? Hon nita kich thudce cia cdc phuong dn di chi ra cua qui hoach luéi
dién 12 16n hon trong qui hoach nguén. Thit hai, cdc rang bude cia qui hoach ludi dién phai thoa
man 1a rat phic tap, bao gém cac phuong trinh phi tuyén(vi du nhu rang budc vé cap dién dp
v.v...) va tham chi 1a cdc phuong trinh vi phan(vi du nhu van dé én dinh). Nhu vay khé ma c6

duge mot mo hinh todn cua qui hoach ludi dién tron ven va viéc gidi né tham chi con khé hon.

PE tranh duge nhimg khé khan trén, qui hoach ludi dién thudng duoc chia 1am hai budc:
lap so d6 va tinh gid tri cda né. Nhiém vu cia viéc 1ap sd dd 1a xac dinh 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 ciia ho dé xdc dinh nhinh md réng va cau hinh ciia lugi dién. Véi su tang
trudng vé kich thudc clia hé théng nang lugng, mdy tinh sé bat diu duge ding dé tu dong hod
viéc qui hoach t6i uu lugi dién. Phuong phép nay cé thé ph6i hop cac Iinh vie cong ngheé, kinh &
va 161 uu hod mot cich gin ding dé xac dinh cdu hinh ludi dién 6t hon, diéu d6 cho phép cai
thién chat lugng va (8¢ do qui hoach ludi dién. DU sao, vi hién nay viéc qui hoach luéi dién t6i
uu dang trong budc phit trién, né khong thé hoan toan thay thé cdc nha qui hoach trong viéc ra
quyét dinh, Nhiém vu ctia viéc ddnh gid so d6 1a ddnh gid toan bo dac tinh kinh (& ki thuat ciia so
do da cho bao gdm dong tai, phan tich én dinh, kha nang dong ngin mach, do tin cay va tinh
toan kinh t€, dé di dén quyét dinh mot so dé 18i uu cudi cung. Qua viéc ddnh gid so d6, cau hinh

clia ludi dién c6 thé duge ci thién, thong qua bién phap sir dung cic thong tin 1dy tir may tinh.

Bai vi I thuyét vi thuat todn clia dong tai, tinh 6a dinh va dong ngan mach da xic dinh
chinh xdc, tam quan trong cua viéc nghién ciru qui hoach ludi dién 14 viéc xdc dinh dang so dd.

N6i chung viéc qui hoach luéi dién sé tra 10 cdc cau hoi sau:
1. bar dudng day truyén 1di méi & dau ?
2. Khi nao xdy dimg ching ?
3. Kiéu clia dudng day truyén tai du dinh xdy 12 loai gi ?

Qui hoach 1ué6i dién c6 thé chia ra thanh qui hoach luéi dién tinh va dong. Qui hoach
1udi dién tinh chi ¥ t6i so d6 ndi day cla luéi dien doi v6i phu tai clia nam 161 va khong bao gém
vin dé truyén tai cla so do noi day coa ludi dién. N6 cdn duge goi 12 qui hoach nam tdi. N6
khong bao gém viéc xay dung mot dudng day truyén tai méi. Dit sao khi so sanh vé chi phi, vén

181



chiét khdu la rat phic tap. PSi véi qui hoach dai han, n6 duge chia thanh mot vii nam, ma trong
d6 van dé truyén tai cha méi niam da duge ké dén. Nhu trudng hop can phii quyét dinh khi ndo

va ¢ dau s€ xay dung mot duong day mdi. Mot qui hoach nhu vay duge goi 12 dai han hoac dong.

Ca hai qui hoach ludi dién tinh va dong déu bao gém viéc chon cap dién 4p, ¢ sir dung
viéc truyén tai bing dién mot chiéu hay khong ? va nhitng vin dé khic nita. Viéc lua chon cap
dién ap va phoi hop giita truyén tai dién mot chiéu va xoay chiéu ta mét van dé phirc tap, phu
thudc khong chi vao su tang trudng va phan phoi phu tai va mach dién hién tai ma con phu thudce
vao cac nhan 16 nhu 1a sy phdt trién ctia toan bo nén kinh t€ qudc dan, trinh dé céng nghé ché
tao cic thiét bi dién, ma diéu d6 hau nhu khong duge phan dnh trong cic phwong phip qui hoach
lués dién hién nay. Vi thé, trén thuc (€ hé théng so dé néi day duoc xem xét dudi cac mirc dién
ap da cho. Khi d6 cin phai duy tri cdp dién dp cling nhu so do truyén tai xoay chiéu va moét
chiéu. Mot vai cap dién 4p ¢6 thé c6 hodc so dé truyén taj Xxoay chiéu va mot chiéu duoc t6i uu
hod mot céch riéng ré. Mot cap dién dp (61 uu va mot so dé noi day 6i uu duge chon bing cich
str dung phuong phap so sdnh so d6. Phuong phdp qui hoach 1udi dién duge mé ta trong chuong

nay nghién ciru cdu hinh [udi dién dudi mot cap dién dp di cho.

§6.2. CAC PHUGNG PHAP QUI HOACH LUGI PIEN MOT CACH KHONG
CHINH QUI

Cic phuong phap qui hoach 1udi dién ¢4 thé phin ra 1am hai loai: Cic phuong phip t6i
uu todn hoc chat ché va cdc phuong phdp khong chinh qui.

Phuong phip khong chinh qui duogc dat trén co s cia cdc phan tich truc quan. N6 c6
quan hé chat ché vdi suy nghi cta cdc chuyen gia. N6 ¢6 thé dua ra mot so do thiét k& 1ot trén co
s cua kinh nghiém va sy phan tich. Du sao né ciing khong phai 1a mot phuong phédp t61 uu hoa
todan hoc chat ché.

Trong qui hoach lué dién phuong phap khong chinh qui duge dp dung rdng rai vi tinh
chat dé hiéu, mém déo, téc do tinh todn nhanh, dé thu hit cd nhan trong cong viéc thiét k& va cé
thé thu duge maot 181 giai 161 uu tuong doi ma diéu d6 1a phi hop véi nhifng yéu cau thue 1€ clia
ki1 thuac.

Phuong phdp khong chinh qui bao gém viéc kiém tra qud tai, phan tich do nhay va thanh
lap so dé. Chiing dugc mo ta nhu sau:

1. Kiém tra qud 1di. Trong giai doan thanh 1ap so do, vin dé mau chét 1a lieu ¢6 di kha
nang tai khong, tirc 12 liéu ¢6 dudng day ndo bi qud tdi khong. Vi vay, kiém ira quai tai ta diéu

bt buoc. Theo sy vian hinh binh thudng va ngdu nhien cha thiét bi, ta phai khing dinh ring
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khong ¢6 dudng day nao bi qud tii trong diéu kién Jam viéc binh thuong va déi khi tham chi ca
trong diéu kién su c6 mot dudng day. Diéu dé duge goi la " nguyén I kiém tra N-1". Vi vay, dé
kiém tra mot dudng day lieu ¢6 bi qud tai hay khong thi viéc tinh todn phan phdi dong tai va kha

nang cua dudng day 1a rat quan trong.

Sir can bing dong tai xoay chiéu ¢6 thé dugc dung dé thuc hién viéc phan tich dong tai
mot cach chinh xdc va dua ra mot su phan bé toan dién cla cong suat tic dung va céng suat
phin khang, dién dp va géc pha trong hé théng. Phuong phiap ndy, di sao ciing dan 18i mot khéi
luogng tinh toan rat I1&n khi no can phai tién hanh phan tich va tinh todn nhiéu lan trong diéu kién
da biét so dd. Vi vay, nhiéu nhi qui hoach hién nay da ap dung viéc can bang dong mot chiéu dé
Kiém tra qua tai. Viéc can bang dong mot chiéu 13 sir don gidn hod cha viéc can bang dong xoay
chiéu va c6 dac diém la tinh todn nhanh va phan tich dé dang khé nang tii clia dudng day véi do
chinh xdc cao. NG rat phi hgp véi viée nghién cttu qui hoach. Mat khdc, trong mot vai qui hoach
ludi dien, phuong phap dong dién mach vong da duge 4p dung. Phuong phip nay chi ddm bao
cho nit can bang niang lugng(tic 12 chi thoa man dinh luat Ki€chop 1 (Kirchhoff 1) ma khong
thoa min dinh lnat Kiéchop 2) $€ dan dén két qua sai.

2. Phan tich do nhay. Khi mot dudng day bi qua tai, viéc phan tich do nhay thudng dugc
md rong ra Wudi dién dé cho dwong day c6 anh hudng nhat d8i véi viéc gidi han qud tai. Pudng
day ¢6 anh hudng 6 day cd lién quan t8i dudng day duge dau tr ¢ hiéu qua nhat. Viec giai thich
tir “c6 anh huong " 0 day ¢6 khic nhau giita ¢ic nha qui hoach véi nhimg thé hién khic nhau,
nhu nhiéu phuong phdp tinh todn dudng day hiéu qua nhat da duge trinh bay.

3. Vé so dé. Nhimg phin b6 sung hop 1i ¢6 thé duge thém vio dé tinh hiéu qua nhat cla
chiing dugc thé hién ra boi vi viéc phan tich do nhay dan dén viéc md rong ludi dién cé thé duoc
thuc hién bang cic phirong phap chiic chian. Mot phuong phap so sdnh don gian 1a md rong Ui
dién timg burde biang cdch bo sung mot hoic mot nhém céc dudng day hiéu qua hon. Cic phuong
phdp dac biét ciing c6 thé duge sir dung bing cich bd sung mot 16 hop ciia ciac dudng day hiéu
qua c6 thé cé vio hé théng dé cho dudmg day 16i uu nay néi lién so dé dugc xic dinh trén co s&
clia viéc cai tién hé thong van hanh. Théng qua viéc vé so d6, nha qui hoach c6é thé can thiép vao

cdc qud trinh ra quyét dinh thong qua giao dién ngudi-mdy.

Phuong phdp qui hoach 1ugi dién hién nay dac trung boi viec md rong mot ludi dién theo
timg budc va do viéc thi€u can nhic dén méi quan hé giita cdc quyét dinh cla céc phdn b6 sung

nén khong thé dam bio mot 10i gidi toan hoc t8i uu va dé 1a nhuge diém chinh clia né.
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§6.3. BAI TOAN CHON CAP PIEN AP TAI PIEN U

Nguoi ta chia chi phi tinh todn C¢ cho mot km dudng day tai dién thanh hai phan: chi
phi v&n ddu w C, dé xay dung dudng day va chi phi do t3n that dién nang trén dudng day C,, tic
la:

C_\:=C|+C2 6.1)

Chi phi von dau tu xay dyng dudng day C, dugc tinh nhu sau:

C,=a+bU+cF (6.2)
trong dé: a, b, ¢ l1a cdc hé soti l¢;
U la c4p dién 4p cira dudng day;
F 1a tiét dién tong clia day din duge chon.

Tir cong thic (6.2) ta thay ring chi phi xay dung dudng day ngoai phin chi phi ¢6 dinh
cdn mot phan phu thudce vao cdp dién 4p va mot phan phu thuoc vao (61 dién day dan.

Chi phi do t6n that dién nang c6 thé tinh gin ding cho ché do tai cong suat cuc dai rdi
qui di vé gid t3n that trung binh ndm nhu sau:

3
c, =212y, 6-3)

trong dé: p - dién tré suat cha vat liéu lam day din, Q.mm?*km ;
F - tong tiét dién day din pha, mm?;
Imax - dong dién tai cyc dai, A;
yJ - gid tri trung binh nam J cha I MW (3n thit cong suat.
Vi chi phi t6n that dién nang xay ra trong suét qua trinh hoat dong clia dudng day nén
phéi qui d6i vé cung mot mac thoi gian véi chi phi xay dung(Xem chuong 7). Do doé:

N
1

30,
C =_I|_naxY
T F "g(l +1)

(6-4)

trong dé: r - hé s6 giam gia;
1/(1+r)' - hé s& gidm gid nam t;
N - doi s6ng dur an dudng day, nam.

Néu dat:
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D, =y (6-3)
o ,Z,: (h+1)
trong d6 D, - gi4 t3n that céng sudt trung binh tinh déi theo ché do cuc dai thi:
3p b
C,==—=I..D (6-6)
3 F K J
Nhu vay tdng chi phi tinh toin cho 1km dudng day bing:
3p >

C.=C, +C, =a+bU +cF +FIIMD_, (6-7)
TU cong thic (6.7) néu tim cuc tri ham C theo tiét dién F ta ¢é:

oC 3p B

61: =c-=21;,D, =0 (6-8)
Tir d6:

3pD
Flu = Imax p ! (6_9)
c
Mat d6 t6i uu cua dong dién tii:
I C
J = thax (6-10)
. F(u 3pDJ

Gia thiél tiét dién day din da duge chon 1a 161 uu theo (6.9) thi chi phi tinh todn t6ng cho
1 km dudng day theo (6.7) sé la:

C.=a+bU+2cF, 6.11)

trong d6: F,, 13y theo (6.9) Véi I,,,.= P, / ¥3.U.cosqp. Nhu vay:

C,=a+bU+ 2P vpeD, (6-12)

Ucos¢

Tu cong thic (6.12) néu tim cuc tri ham Cs theo dién 4p ta c6:

oCy 0 2P
== —[a+bU+——" JpcD = 0 6-13
ou 8U[ Ucos ¢ peDy ] ( )

Hay dién dp t6i vu cia mang dién sé 1a:

2P
- max PCDJ (6_14)
W Vbcosy
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Khi chon cap dién dp cho lusi dién cling cdn quan tam d€n chi phi cho tram bién dp.
§6.4. CAU TRUC TOI UU CUA LUGI PIEN
6.4.1. Dat bai toan xac dinh cau tric toi vu cua ludi dién

Khi qui hoach Iuéi dién, sau khi da chon dugc cdp dién dp t61 uu, ngudi ta phai giai

quyét bai todn xdc dinh cau tric (i wu cua ludi dién.

Cau triic cua ludi dién 1a cich b6 tri cdc phan tir va cach chap néi gifta cic phin «r trong
lugi dién. Nhu vay cau tric cia 1udi ¢6 thé duge mé 14 bang céc dé thi hinh hoc(cdc graph), cic

bang sé (cdc ma tran) hodc cic quan hé ham s6 (cdc anh xa).

Cdu tric cua ludi dién ¢6 lién quan truc tiép dén viéc van hanh va khi niang phét trién
cha luéi. Nhu vay khi thay doi cau tnic cla lusi s& din dén su thay déi vé chic nang cla lui
dién va do d6 s€ tao ra dnh hudng tot hoac xau déi véi viéc thue hién muc tieu dé ra doi véi tudt
dién. Chinh vi vay, cdn phai xdc dinh cau tric t6i uu cla ludi dién dé dat duge muc tién dé ra.
Pay 1a mot bai toin dong, da chi tiéu, phan cdp va bat dinh. Viéc gidi bai todn nay la mot viéc
phic tap, cdn phai dp dung nhimg phuong phap qui hoach todn hoc nhu sé dugc trinh bay trong
cdc phan sau day.

Trong chuong nay & st dung mot s md hinh mo rong cta bai todn qui hoach tuyén
tinh dé giai bai todn xac dinh cau tric 161 vu cia ludi dién thiét k& mdi, khi c6 day di thong tin
ban dau va chi gidi han trong trudng hgp xac dinh so dé néi diy (6i uu cung cap dién & trudng
hop don gian. Bai todn ndy c6 thé phat biéu dudi dang toin hoc nhu sau:

Cho biét cong sudt va vi tri dia If clia cdc ngudn dién va phu tai dién, can xdc dinh so dé

nGi day t8i uu cha ludi dién thiét k&€ nham thod min cuc tiéu ham chi phi tinh win Z.

Phuong phdp don gian nhit 1a liét ké tat ca cic phuong 4n so do noi day theo chi tiéu
ham chi phi Z, sau d6 chon ra phuong dn (ng vdi gia tri cuc ti€u cGa Z. Tuy nhién phuong phip
nay ciing cé nhuge diém co ban 1a ¢6 thé bd s6t nhitng phuong dn hgp Hi vi néu xét dén moi
phuong dn ndi day thi khéi lugng tinh todn s& rat 16n. Dé khac phuc nhuge diém d6 ngudi ta da
¢6 gang ap dung c4c phuong phap qui hoach todn hoc dé tim phuong #n t8i tu theo hudng nhanh
nhat va dp dung duoc cdc thuat todn ¢6 thé 1ap trinh € chay trén may tinh. Dé don gian ta gia
thiét bai todn ducc gidi han trong hoan canh tat dinh, nghia 1a dd cho san nguon va phu tai.
Ngoai ra 19i gidi chi thoa man déng thdi hai chi tiéu: cyc tiéu vén dau tur va cuc tiéu phi tdn van

hanh, nghia 12 cyc tiéu ham chi phi tinh todn Z.

186



6.4.2. Phuong ph:ip nhanh va cin dé xac dinh ciu tric toi wu cua ludi dién
6.4.2.1. Xay dung ham muc tiéu
Bai todn phat biéu nhu sau:

Biét vi tri va cong suat cuc dai cua ngudn va phu tdi, xdc dinh so d6 ndi day toi vu cla
ludi dién thiét k& sao cho ham chi phi tinh toan Z 12 nho nhat. Mot trong nhimg phuong phdp
thudmg duge sir dung nhat hién nay 1a vach ra tat ca cdc phuong dn c6 thé va chon ra phuong in
toi wu. Phuong phiap nay don gian song s6 phuong du qud 16n cho khéi luong tinh todn sé rat
nhiéu vi vdy ma ngudi ta phii ding phuong phip mé hinh toin hoc d€ giai bai toan dé theo
huéng mé ta tdng qudt va “chuong trinh hod ** trong thi tuc tim 10i giai.

B¢ lap ham muc tiéu cba bai todn ta x4c dinh cong thic clia ham chi phi tinh todn nhy

sau:

béi voi mdi nhdnh néi tir ndt i, 6i nit ) thi ta cd ham chi phi tinh todn Z; riéng cia
nhanh d6. Tir d6 ta ¢6 cong thire tinh hiam chi phi tinh todn cho hé théng gém n nut li:
2=)>27,:G#)); (6-15)
=] =l
trong 46:

Z;= (g +a,).Ki+ Y,y (6-16)

a,, a.:1a cdc hé s6 van hanh va hé 56 hiéu qua clia vén diu . DE tién 1ot ta ki hiéu

a= (ay,+a,. )

K, - la chi phi dau tu xay dung duong day ij;

K,=(A+BF).L, (6-17)
F,: tiét dién day dan cia duong day ij, mm’ ;

A: 1a thanh phin von dau tu khong phu thudce vao tiét dién day dan (tién tham do tuyén,
tién cOt mong, tién boi thuong dién tich dat..), d/km ;

B: 1a hé s6 ctia thanh phin vén diu tu phu thudce vao uét dién day din,d/km.mm’;
L,: chiéu dai dudng day ij, km;
Y4 : Ja chi phi tén thit dién nang trén doan ij.

Yia, dugc xdc dinh theo cong thic:
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Y =3 R e (6-18)

trong d6: R,;: dién trg day dan nhinh ij [ Q ]:

oday: p; - dién urd sudt cia vat liéu lam day dan, Q.mm’/km;

I, -dong dién trén dudng day ij . A ;

t: 1a thai gian (n that cong suat 18n nhat ;

c: |2 gid tién | KkWh t6n that dién ning.

Dai véi 1u6i dién khu vie hodc Iusi dién c6 dé thi phu tai bing phang tiét dién day dan
dugc chon theo diéu kién J,,. Khi do ta ¢6:

Fu’ =_u. (6-19)

J, mat do dong dién kinh t&, A/mm’.
Tu dé ta co:
I
Z, =a{A+ B.iJ.LU +3p. el Lyl
Suy ra:
Z,=AL, +BL,I

ij >

— a.B .
Véi A=aAvaf =[J—+3.p.t.c.I“J gia thiét la nhimg hang s6.

At

Nhur vy biéu thirc ham chi phi tinh toin hang nam Z ciia phuong dn phu thuéc vao cdc
gia try I;; theo dang:

0 kht 1, =0;

Z() =~ _ (620
"D AL, +) BLy I, khi I >0; )

Khi dé bai todn xdc dinh cdu tric (6i uu cua ludi dién trd thanh bai todn xac dinh tap 1,

sao cho ham chi phi tinh todn Z(l,) dat gia tri cyc tiéu.
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Ham chi phi tinh todn Z(I,)) ¢6 diém gidn doan tai I;=0 (khi d6 nhdnh ij khong c6 trén
s d6 noi day) va gom hai thanh phan:

e Thanh phan rthit nhat:

ZXALU : phu thudc vao téng chiéu dai cla cdc nhanh ¢6 trong mach.

e Thanh phan thi hai:

Zﬁ.hu.l” : phu thudc vilo téng cdc tich giita chiéu dai cic nhanh va dong dien
trén cdc nhinh tuong ing.

Khi d6 bii todn durge mo ta dudi dang todn hoc nhu sau:

Xdc dinh tap { 1, j sao cho:

0 khi I =0;

Z(L): T, — L . .
)AL +2|3-Lu-lu — min khi I, >0;

L]

(6-21)

1=l =1

Vi cic diéu kién rang budc:
S, =1 (i:l.“n)(i;ej); (6-22)
)=!

trong do: I,; 1a dong dién tai cdc ntit phu tdi hoac ndt ngudn thit i;
I 1a dong dién trén doan day dan ij va L, (0.

Tir didu kién rang budc ta thay s6 Iuong an cla bai todn nay rat 16n, néu ludi dién cé n

niit thi 6 4n S (bao gom ca dong di va dong vé) la:
S =n.{n-1); (6-23)

Trong thuc (& ¢6 thé bo qua nhing dong dién di truc tiép tir (ai v& ngudn nén c6 thé bod
bét mot s6 an. Tir (6-22) ta suy ra s6 phuong trinh rang buoc 1a (n -1) phuong trinh déc lap.

Nhu vay cau tric t6i uu coa ludi dién ¢6 n nit chi bao gdm (n -1) nhanh. Diéu dé cé

nghia la chua xét dén muc do quan trong khéc nhau ctia cdc phu tai.
Sau day ta tim cach giai bai toan tim cyc ti€u ham Z(I,;) dang (6-20).

Phan tich ham chi phi tinh todn Z thanh tdng cla hai ham chi phi 1a Z, va Z,.
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ZA)=7Z,+7; (6-24)

trong dé: ZFZK.LIJ : Z= ZB-L.',-IU :

Tir d6 suy ra diéu kién ctia bai 104n la:
Xac dinh tap { I, } sao cho: min Z(1,) = min (Z, + Z,).
bat min Z,=W,;
min Z,= W,;
min Z = min (Z,+7,)
Suy ra ta luon c6 dicu kién: minZ 2 min Z, + minZ, = W, + Wy, =W

Trong cong thifc trén thi W goi la gid tri can dudi ca ham muc tiéu Z cla mot phuong

dn bat ki va ta khong thé tim duoc phuong dn nao ¢6 ham chi phi tinh todn nhé hon W.

Gia tri clla ham chi phi tinh todn chi bang W khi phuong dn dugc chon vira 12 phuong dn
c6 von dau tur cuc tiéu, vira 1a phuong 4n c6 t6n thit dién nang nhd nhat tic 1a truyén tai dién
nang v&i chi phi nhd nhat. Tuy nhién diéu nay rit khé c6 thé xay ra trong thuc t¢ vi mot phurong

an ¢6 von dau tu bé rat khé c6 thé dam bao rang ton that dién ning 12 nho nhat.

Pé ¢6 thé tim dugc 1di gidi 61 uu cho bai todn trén ngudi ta thudng dp dung phuong

phdp can va nhdnh.
6.4.2.2. Thudt todn tim cdu triac toi wu cda luéi dién bang phuong phdp cdn va nhdanh
Burée /: Tim phuang an cay bao trium nhd nhat

Pé tim phuong 4n ¢6 cay bao trim nho nhat ta ¢6 thé sir dung 1y thuyét graph dé xéc
dinh phuong dn cé tong chiéu dai dudong day nhé nhdt, tic 13 phuong 4n cé cay bao trum nhod
nhat.

Trudce khi sir dung 1y thuyét graph dé tim ciy bao trim nho nhat ta cdn biét mot & khai

niém va thuat todn (im cay bao trum nho nhat nhu sau:
a. Mot 6 dinh nghta co ban

Mot graph (hay do thi) lién thong la tip hgp cac nit va cic nhdnh néi lién thong gida

cac nut.
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Mot graph ddy di 1a graph ma giifa hai dinh bat ki cha né déu t6n tai mot canh néi
(hinh 6.1).

Cay clia graph 1a tap hop cdc canh di qua cdc dinh ciia d6 thi ma khong tao mot mach
vong kin nao (hinh 6.2).

4
Hinh 6.1 Hinh 6.2

e Mot graph c6 n dinh thi s6 canh S clla n6 la:

= n.(n-]);
2

Vi graph d6 c6 s6 cay 1a n™? cay, mét cay cia né ¢6 (n-1) canh.

Vi du n =4 thi s6 canh clla mot cay 1a 4-1=3 canh va s6 cay 1a 4*% = 16 cay ;

e Cay bao trim nho nhat 1a mot cay lién thong cla graph c6 téng chiéu dai nhé nhat.
Phuong dn ¢6 cay bao trim nho nhat ciing chinh 13 phuong dn ¢é Z, min.

b. Thudt todn tim cdy bao trium nho nhat

e Thuat todn Prim

Dau tién ta chon canh ngan nhat cta graph, ching han nhu U,, sau d6 chon canh ngin

tha hai 12 U,, ti€p dé 1a canh thit ba. .. tiép tuc tGi canh U,.

Goi A, 1a tap hop cdc niit cha k canh ngan dé.

Chon U,,, la canh cé mét ndt thudce tap A, va mot nidt khong thudc tap

A, dé khong tao thanh mach vong kin, qua trinh d6 ngimg lai khi k= n-1.

Khi d6 ta s€ c6 duogce cay bao trum c6 téng chiéu dai nho nhit.

e Thuat toan Krustal:

Trudc hét vé mot graph ddy dil ¢6 s6 canh § = n‘(nzt .
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Sau d6 ra xét MOt mach vong bat ky va bo di canh dai nhat trong mach vong dé.

Quad trinh d6 tiép dién cho d€n khi nao khong con mot mach vong nao trong graph nifa
thi khi d6 ta thu duge mot cay bao trim ¢6 tong chiéu dai 1a nhé nhat. B¢ ciing chinh la phuong
an cd Z,min.

Buée 2: Tim phuong 4n c6 chi phi t6n that di¢n nang Z, 1a nhd nhat.

e Phuong dn ting vdi minZ, 1a phuong dn ¢ cuc tiéu ctia tong cdc tich giita chiéu daj
cdc canh va dong dién trong tmg di trén dé. D6 cing chinh 1a phuong dn ¢6 téng
momen phy tai ZP, L, nho nhit hoac tong t6n that dién nang trong ludi dién 12 nho
nhat.

¢ Bai todn c6 thé mo td dudi dang toin hoc nhu sau:

xdc dinh tap {Iu} sao cho Z,= ZB.L“.I‘J — min.

1)=I

véi cdc diéu kién rang buoc:

ilu =1, (i=tn-1)(i=)):

Neéu coi B.L, = C;, = const thi bai todn trén 12 mot bai todn qut hoach tuyén tinh va c6 thé
giai dugc bing thuat toan don hinh mo rong, cu thé 1a bai todn qui hoach nguyén hoac bai todn
van tai.

Bitée 3: Thuc hién thuat todn  can va nhdnh dé tim phuong dn t6i

e Dua trén co 0 vira tim duge 1a phuong dn ¢6 Z,min va phuong dn cé Z,min thuc
hién t61 vu hod theo nguyén tic cua phuong phdp cin va nhanh dé tim cau tric t6i
uu cia ludi dién thiét ké.

o Taco: W =W, +W,lagid tr] cin dudi ctia ham muc tiéu Z cna mot phuong an bat
ki Gi tri Z = W g v6i truong hop ludi dién déng thoi ¢6 (8ng von dau tu cuc tiéu
(cay bao triim cla phuong dn la nhd nhat) vA t6ng ton thit dién nang cuc tiéu

(chuyén tai dién nang voi cude phi nhd nhat).

Véi tinh thidn dé, ta s& di (im thuat toan dé phoi hop cdc phuong dn ¢6 minZ, va minZ,

déng thoi luon ludn dé y 16i gia tri cla can W,
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Do s6 phuong dn néi day cia ludi dién Ia rat 16n. Néu chi xét mang hd thi da ¢6 161 n™>

phuong 4n. Vi vay d¢ gidm bét khéi lugng tinh todn ta ¢é thé bd qua nhimg tap phuong dn ma
biét chic chan trong tap dé khong chifa phwong dn t6i vu.

Pé lam duoc viée d6 ta 1ién hanh phan nhinh, tic 1a chia cic phuong dn thanh nhimg tap
¢4 chia nhanh ij va 1ap khong chira nhdnh ij, & méi tap trude hét chi cin tim gia tri can W.

Gia sir ¢4 ludi dién vdi 4 niit phy tai va 1 ndt ngudn ¢6 do thi graph day di nhu hinh 6.3:

O b 4

ITinh 6.3. Hinh 6.4.

Khi dé cidc bude 1i€n hanh cia phuong phdp can va nhinh nhu sau:

e Budc I:

Lap cay phuong an (hinh 6.5),
tir dinh O (ta graph hoan toan cla ludi
dién thiét k€) ta xdc dinh W, W, va W
theo phuong phiip da biét.

» Budc 2:

Ung v6i diém O ban déu clia cay
phuong dn vé cic nhdnh lién ti€p vé phia

tay phai theo thif ty tang din: canh a

ngin hon canh b, canh b ngin hon canh
¢, canh ¢ ngin hon canh d.. cho dén
(n-1) canh. Tap cdc canh vira thu duoc Hinh 6-5.

chinh la cay bao trim nho nhat.

Theo gia thiét ta ¢ 5 dinh nén 0 day ab,c,d chinh 12 cay bao trim nho nhat.
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Pinh O, A, B, C, D m6 ti tip hgp cic cay cta graph ludi dién, vi du dinh O ting v6i tap

m-2)

hop tat ca cic cay cla udi dién (n"*' phuong dn).

DPinh A (mg vai 1ap hop tat ca cdac phuong dn bat buoc chda nhinh a va 3 nhdnh bat ki
khac.

Dinh B img vdi tap hop tit ca cdc phuong dn bat bude chita nhdnh a, b vii 2 nhdnh bat ki

khac.v.v...

Tai D 1a 6 mot ciy duy nhit (chinh 1a cay bao trum nhé nhat) nén ta ¢é thé tinh duge

gid tri ham muc tiéu coa cay do:
Zo=Wi+2Zy,:
Vi day la ciy bao trom nho nhit nén Z,,, = W, ,=W,.
Ta lay gii tr1 Z,, ]am méc dé so sanh vit bat dau di nguoc 1én dinh C.

e Budc 3: Tirdinh C 1€ trili, nguyén tic 1€ trai 13 bo nhanh vira di lén (nhanh d) téi
dinh E.

E la tap hgp cic cay ¢6 chia a, b, ¢ va khong chia d.
W, 1a cay bao tritm nhd nhat nhung ¢ dicu kién la cdy chua a, b, ¢ va khong chura d.
W, iy gan diing bang minZ, da tinh tir dau (ta bit W, ( minZ,).
Suy ra:
We=W, + W, =W, +W,;
So sdnh Wy, v8i 7,

Néu Wi > 7, thi suy ra: trong 14p cic phuong an tng véi E khong cé phuong én ta1 wu,
do dé ta quay lai C va di lén B.

NEuWg < Zthi ta phai phan nhdnh tiép.
e Budc 4: Véi gia thiét Wy > Z,, thi ta quay lai C va di 1én B réi ré nhanh dén F.
I 1a tap hop cic ciy ¢6 chia a, b va khong chira ¢ nhamg c6 thé chita d.
Ta co:
W,=W,+ Wy =W, +W,;

W 1a Z, ciia cay bao trum nhd nhit clia cdc cay d dinh F.
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W, = minZ, (da tinh tr dau).

e Budc 5: Gia sir Wy. < Z,, thi ta di tir dinh F di vé phia tay phai theo céc nhinh c6
chiéu dai tang din dén dinh K.

K 12 cay bao triim nho nhdi ¢6 diéu kién chida a, b va khong chifa c.
Tim Zy =W+ Zsy »
Zy 11 véi L, P, cha mot cay bao trim nho nhat ¢6 diéu kién tai K.

Néu Zy > Z,, thi ta 13y Z,,1am m6c so sanh.

Néu Z, < Z, thi ta 18y Zy 1am m6c mdi dé so sanh ti€p.
e Budc 6: Gia su Zi< Z,,thi tir dinh K 1én dinh I ré trai dén dinh N.
N la dinh ¢ cdc phuong dn chia a,b,d nhung khong chita canh ¢ va k.
Ta cé:

We= Wi+ W= W+ W,

Gia thiét W, > 7, suy ra tai dinh N khong ¢6 phuong an t6i wu, do d6 ta quay vé dinh I,
dilenF.

e Budc 7: Tir F 1é sang trdi tSi dinh P.
P 1a tap hogp cdc phuong an ¢6 chia canh ab song khong chira c, d.
Ta co:
Wo=W,+ W =W, +W,;
Gia su W, >Z,, suy ra ta chuyén 1én budc 8.
o Budc 8: tir P, quay vé Bdi lén A r6i 1é trdi ti dinh L.
L 14 tap hgp cac phuong dn ¢é chita canh a song khong chita b.
Ta co:
W =W, +W, =W +W,;
Gia st W, > Z, thi ta tiép tuc ti€n hanh budc thit 9.
o Budc 9: Tir A di 1én O ré trii t61 dinh M.
M la tap hop cdc phuong an khong chita canh a song c6 thé chita b, c.

Ta co: Wy=W+ Wy =W, + W,
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Né&u W,, > Z, thi thuat toin dimg vi khong thé tim dugc phuong 4n nao c6 ham chi phi
tinh toan nho hon 7.

Két luan:
Vai cdc gia thuyét nhu trén thi phuong dn i tu img véi 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 tdi
1. Tim cay bao tritm nho nhat (tim Z,)
Ap dung thuat todn Prim dé tim cay bao trim nho nhat theo cide budc nhu sau:

¢ Budc 1: Chon canh (i1, j1) ndi 2 dinh il va ji ¢6 do dai d(il, j1) ngan nhat. Xay dung
tap dinh A = {ilj1 }, tap canh C={ (il j1) } ;

o Budc 2: Tirso do graph diy du cua mang dién, chon mot canh (1, j) ¢é mot dinh thuoe
tap Ag, mot dinh khong thuoc 1ap A, la canh (il. j2) ¢é chiéu dai nho nhit.

B4 sung dinh j 2 vio tap Ay, canh (il.j2) vao tap canh C.
Sau burde nay cic tap A va C li
Ag={ilglg2}; C-- gyl g2y )
e Budc 3: Kiém tra $6 canh cua tdp canh C c6 bing (n-1) canh khong ?

- Néu tap C ¢6 (n-1) canh thi tap C chinh la tap chira cac canh cia cay bao trum nhd

nhat.
- Néu tap C chua da (n-1) canh thi quay tré tai bude 2.
So dé thuit todn duge biéu dién trén hinh 6.6.
11. Tin phuong dn ¢6 ham chi phi ton that dién nang cuc tiéu (im Z,)

Mo ta bai toan duoi dang toan hoc

Xdc dinh {1} ssocho Z,=> 1,1, —> min.

1)=|

Mia f31a hing s6 nén suy ra ham muc tiéu 1a:

Z,=PB Zl.,li, — min;
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Véi cic rang budc bdi tdng ddng dién tai cdc niit ngudn va phu tai:

n

iIJI—ZI,sz; i#J;
j=l

)=l

Nhap s& liéu vé graph ddy di
clia mang dién.

v

i=1L(n-1)

Ag = {0}; C={0};

Tim canh ngan nhat cia graph.

B4 sung 2 dinhciia canh d6 vao Ay;
B sung canh dé vao tap C:

Sc:=1;

Tim moét canh ¢6 1 dinh thudc
Ay, | dinh khong thude Ag.

L

v

Bo sung dinh khong thuoe A,
vao Ay.
B6 sung canh mdi vao C.

Sc:=Sc +1;

Sa1
<Sc= n-1.
l Ding

- C chifa cic canh cia cdy bao trim
nho nhat cha graph.
- In két qua.

Hinh 6.6, Thudt todn tim phuong dn xudt phdt.
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trong do:

1, 1a dong dién di ra tir dinh thir i, néu quy ude chi¢u duong la chiéu di vao thi hé s6 cia

no la (-1);

I, 1a dong di¢n divirdinh j vé dinh i, hé s6 ctand 1a (+1);

I, 1a dong dién tai ndt thir i;

I, 6 he so 1a +1 néu i ta ndt phu tai va 1a (-1) néu i 1a mit phat cong suat;
I, 1 chiéu dai dudng day n6i trniit i 16 nit ).

Tir d6 cho thiy biii todn xdc dinh phuong 4n ¢ ham chi phi ton that dién nang nhé nhat

1a m6t bai todn qui hoach tuyén tinh va hoan toan c6 thé gidi duge bang phuong phap don hinh.

nhat.
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Ta s¢ dung thuat toin don hinh tim phuong 4n ¢é ham chi phi t6n that dién ning Z, nho

Thuat toiin buo gom 2 phén:

e Phin I: Tim phuong dn co sd chip nhan dugc dé xuat phat.

e Phan I1: Xuat phat tir phuong dn tim duoc 0 phan 1, cai tién dé tim phuong an t8i wu.
1. Phan I: Tim phuong dn co 3 chap nhan duge dé xuit phat.

& M6 ti bai todn dudi dang todn hoc:

Ta ¢6 ham muc tiéu ca bai 1odn nhu sau:

Z=zlu x1, —>min;

1)=1

Véi hé phuong trinh ring budc tui cdc nit nguon va phu tai:

Z in”Z ill_Il’
P=1 -1
) I A ) i'\':I's\
(4)~§ o ,Z T VGi i # i

Lz iJ(n—l)_z, i(n !DJ:i(h-l).‘

3= 1=1



Trude hét can chuyén bii 1odn vé dang chinh tac bing cdch nhan 2 v& cha cic phuong
trinh rang buoc doéi vai ntit phdt cong suidt vai hé s6 (-1).

Dé giii dugc bai todn ta thém (n -1) bieh phu (1, ..., [yy) = L

Tuy nhién khi thém vio (n -1) sé dadn t6i phdt sinh bai todn (5).
Bai toidn phu (5)

Ham muc tiéu:

Z =1+ Lyy +.o + Lypay > min,

Véi hé phuong trinh rang budc:
lel-zlh +1, =l
I -1

Zl.:_zi:. +
-1 -1

n
"

-1y I(n 1)) +10(I'\ )} :]
Lt -1

(n—l);

Xuét phdt tir hé phuong trinh rang budc cua bai todn(4) thi bal todn (4) cé phuong dn
chdp nhan duge khi vi chi khi thanh phin bién phy trong phuang dn téi wu clia bai todn (5) bang
khéng:

Ly =l=. =ly,=0

Chimng minh:

- Piéu kién can: bat 15 = Ly Lieees Tygar) 5

Gia s I* [a phuong dn chdp nhan duoc cha (4) khi d6 (I',1°,=0) ciing 1a phuong dn chip
nhan dugc cia (3) ma Z =1, + I,; +... + Iy,;, =0 1 gid tri nhd nhit ¢6 thé —» (I'.J° ,=0) 1a
phuong dn toi uu ciia (5).

- Diéu kién da: Gia st (I'I",=0) 1a phuong dn t6i uu cda (5) - 16 rang I thod man cic
rang budc cla (4) hay 1a I” ciing 13 phuong dn chap nhin dugc cla (4).

* Nhan thdy bai toan (5) cd ngay phuong an cd sd chdp nhan duge vai:

Cic bign co s Ly, Lgers Linry 3

Cicbiénwedo: I, veii#j Lj=lLm
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Str dung thuat todn don hinh ta xdc dinh dugc phuong 4n (6i wu cia (5).
Phuong an téi vu sé ¢6 3 kha ning:
D L= o Logeees L) # 0
2) I, = 0 va khong ¢6 bién phu nao 1a bién co s& trong phuong 4n 8 wu.
3) I,= 0 va c6 bién phu 1a bién co s0 trong phuong an t8i .
< Xét tirng truong hop
1. Theo b6 dé ta két luan (4) khong cé phuong 4n co s& chap nhan dugc.

2. Cdc bi&n phu déu la bién wr do nén (n-1) la bi€n cg s va n-m bién con lai 1a cic bién
tu do.

— Ta sir dung céc bién co s va tur do trong tap I; (v6i i# j; 1.j=1,n;) lam phuong dn
co 58 chap nhan dugc cia (4).

3. Gia st x;,, 12 bién phu dong thoi 1a bién co sd trong phuong dn t6i wu. Ta Xxét rang
budc i trong hé phuong trinh. Néu tim duge j (je {l‘ 2.0 }) la bi€n 1y do sao cho a, #0 thi lay
(1,j) 1a phdn tif xoay dua i vé bién tu do va j vé bién co sd.

Néu khong tim dugce j thoa man wic ta phuong trinh i 12 hé qua cia cdc phuong trinh con
lai — x0d bo phuong trinh va cot tng vio bién gid.

— Ta luén loai bd ducc bién gid x, khoi tap bién ¢co so dé dua vé trudng hop 2.
ITI. Tim phuong 4n toi wu bing phuong phap nhinh va can
Ta c6 so d6 khéi clta phuong phip nhdnh va can nhu hinh 6.7.

Chuong trinh xdc dinh c4u tric t6i vu clla mang dién lap cho bai todn t6ng quét ¢é n,
nguén va n, phu tai hoan toan dua rén thuat toan cha phuong phédp can va nhdnh, do dé né ciing
mang toan bo nhimg wu, khuyét diém cha phuong phép. Sau day 1a nhimg um, khuyét di€ém cia
phuong phdp:

e Nhuoc diém:

1. Phuong phidp nay chua xét d€n mic do quan trong cta phu tai, do dé chua chinh
xdc. Ngoai ra & day coi a;, b, 1a hang s6 din dén Z = a, + b.I;; trd thanh ham tuyén
tinh déi véi I, cho nén két qua khong chinh xdc.
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Nhap s6 liéu
v

Tim phuong 4nD, ¢c6 minZ, =W, ;
Tim Z, cua phuong dn minZ, ;
Zm:=W + Z, ; Z,=0: Sc:=n-1;

v

Tim minZ,= W,;

Sc:=sc-1;

v

!_; Xic dinh tap cdc
canh bi loai trir.

In két qua
wr D1

In két qua 2. Tim Z, cta cay bao

tir D2

trum nho nhat
khong chita cac

canh bi loai trir.

v >
Tim Z, cba cay
bao trim mat.

Loten >

D3:Phuong an
mdai ; Sc:=n-1;

Zm:=Zl+ZZ; Z.(; ZI+ZZ s

D2: Phuong in méi.
Sc:=mn-{.

Hinh 6.7. Thuat todn nhdnh va cdn .
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2. Phuong phip nay chua dé cap t6i t6n that dién dp cuc dai AU,,,,. ddn dén chua quan
tam dén diéu chinh dién 4p nhu bit cong suat phan khdng Q, tang tiét dién day dan
Fy...

3. Phuong phip nay coi mang dién 12 m&i hoan todn ma diéu nay 1a hoi phi 1y trong
thuc 1€,

Phuong phip nay chi st dung cho nhing mang dién 16n va tinh chat cha cac phu 1ai 1a
nhu nhau (cung hé lom 1; 2 ; 3).

o Undiém:

Tuy 6 nhiéu nhuge diém nhu trén song phuong phip ndy van dugc sit dung vi né tao
ra dugc mot phuong 4n ban dau dé tinh todn.

Do d6 khi diing phuong phép nay cdn phai bé sung thém nhimg thong tin phi hop véi
thure 1€,

6.4.3. Ap dung cho bai toan cu thé
6.4.3.1. So do dia ly - cdc 5o liéu vé nguon va phu tdi
1. 80 do dia ly

Ludi dién khu vuc can ihiét ké ¢6 so do dia Ii cic ngudn va phu tai nhy sau:

Hinh 6.8. So dé dia li.

2. Cdc 0 liéu vé nguon cung cap

Nguon cung cap cho 1udi dién nay bao gdm hai nha may nhiét diér. ¢6 cic thong s6 nhu
bang sau:
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Thong s6
o P (MW) cosp | QMVAn | S(MVA) | Uy (kV)
Nha may
I 200 08 | 150 250 10,5
1 150 0.85 93 176,47 10,5
— 4 |
> 350 243 426,47
3. Cac 56 ligu vé phu tai
Luéi dién cn thiét k€ ¢6 5 phu tii vdi cdc thong s6 da cho trong bang sau:
Thong so
i (MPW) cosp (MSAr) (M‘?/A) H loai Ifﬁ’“v‘i"
Phu tii
1 48 0.9 23,247 53,333 I 2 |
3 2 47 0.9 22,763 52,222 1 22
3 | 48 0,9 22,279 51,111 I 22 |
—
4 42 0.9 20,341 46,667 I 22
5 47 0,9 22763 220 | 1 22
1
r T I
> 230 111,393 | 255,555 T

6.4.3.2. Phdn tich nguén va phu tdi, can bang so bé cong sudt trong hé thong

1. Phan tich nguon

Luéi dién duoc cung cap bdi hai nha mdy nhiét dién, chiing c6 nhitng dic diém chinh

Thuong dar gan ngubén nhién liéu, xa cdc trung tAm phu tai.

Thoi gian khoi dong 16n: 3h-10h.

Hiéu suat thap: 30% - 40%.

Luong dién tu dung I6n: tr 8%-14% (tuy thudc vao cong suidt dat cia nha may: cong

suat dat cang 16n thi t 1é % cang bé).
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Von ddu tu nhd, thoi gian xay dung ngin.
Gia thanh dién nang cao: 400 - 500 d/kWh.

Hai nha may nay c6 téng cong suat dat la: 4.50 + 3.50 = 350 MW. Khoang cich giita
haj nha mdy la 110 km.

2. Phan tich phuy tai

Cic phu tai phan bé thanh hai cum lan can hai nha may, s6 lugng phu tai méi cum twong
img vdi cong suat dit clia moi nha mdy.

Cong sudl yéu cdu cha cdc phu tai 14 tuong d6i dong déu. Téng cong suat yéu cau clia
cdc phu tai la 230 MW,

Khoang céch tir phu tai dé€n cdc nha may gdn nhat ¢ mic trung binh:

Khoang cach xa nhit 1a 63,24 km (phu tai s8 4); khoang cich gan nhat 1a 50 km (phu tai
s62:5).

Cic phu tai 1a phu 1ai loai I, do dé doi hoi phai dugc cung cip dién nang mot cich lién
tuc dan dén yéu cdu ludi dién duoc thiét k€ phai cé d6 tin cay cao, chat lugng dién nang (6t.

3. Cdn bang so bo cong sudt trong hé thong

¢ Cin bang cong suat tic dung P

Ta c6 phuong trinh can bang cong suit tic dung nhu sau:

12

al
> P, =m> P, +Y AP, +) P, +ZPUlr
=i =1

n)
trong dé: Z P, : 1a t0ng cong sudt tic dung dinh mitc clia cdc nha mdy dién;

=)
thay s6 vao ta cé: 2‘ P. =350 MW ;

=

m: 1a hé s6 dong thaoi, 0 day l1ay m=1;

n2
Z P, :1a t6ng cong suat tac dung cuc dai clia cdc ho tiu thy;

1=t

nl
thay s6 vao tacé: m. ) P, =230 MW ;
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ZA P_,: 12 16ng (3n that cong suat tic dung trén dudng diy va may bién 4p ;
lay ) AP, =10%. ipph =0,1.230 = 23 (MW) ;
i=l
ZP"J : 1a téng cong sudt tv dung trong cic nha mdy dién ;
chon » P, =8%(m. Z Py + D AP, )=008.(230+23)=20,24 MW ;
i=I

Z P,, : 1atdng cong suat tdc dung dy trif chia toan hé thong;

> P,, duoe xic dinh bang biéu thic:

0l n2

Zpdlf =ZPF, -m. ZP,“. - ZAPW,- ZPM =
1=1 1=]

=350-230-23-20,24 =76,76 MW ;
n2

=3337% Y P, >S50 MW -l cong suat ciia t6 may i6n nhat.
1=1

Nhu vay hé thong cé di cong suat tac dung trong moi ch& d6 van hanh.
¢ Can bing cong suat phan khing Q:

Ta c6 phuong trinh can bang cong suit phan khang:

nl

QX0 =mY Qu +Y A0 + Y40, - Y A0 + 30y + Y. Qu
i=|

nl

trong dé: ZQ‘i : 12 16ng cong suit phan khang dinh mifc cla cdc nha mdy dién;
=1

ni
thay 56 vao ta co: ZQF. =243 MVAr;

nl
ZQ". : 1a téng cong suat phin khing cyc dai clia cdc phu tai;

1=]

thay s6 viota c6: Y Q, = 111,393 MVAr:
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ZAQB : 12 #éng ténhat cong suat phan kKhang trong may bién dp ;
lay Y AQ,= 1-5%_.iQN_ =:0,15.111,393 = 16,709 MVAr ;
1=l
Z AQ, :12tongtén:thit cong sudt phan khdng trén duong day cla luéi dién:
Z AQ, : latang cong suit phan khing do dung din cla dudng day cao 4p sinh ra.
trong tinh todn so bo cai Z AQ, = ZA-.Q)C ;
ZQ“1 : 12 tong cong suat phan khang tu ding ca cic nha mdy dién;
ZQu = Z P, .tgp.; Chon cosp, = 0,75; > 1g¢, = 0,882;
suyra » Q, =20,24.0,882 = 17,852 MVAr;
ZQ‘,” : 12 t6ng cong sudt phan khang du trir ciia toan hé thong;
lay Z Q,, bang cong suat phan khdng clia t6 mdy 16n nhat trong heé théng;
suyra: > Q,, = 50.1gg, = 50.0,75 = 37,5 MVAr;
Z Q,, : la t6ng cong suat phan khdng can bl cba hé théng;
Q. dugc tinh theo bidu thic:
n2 !
> Q. =m.§=]“ka +Y AQu+ D AQ -~ Y AQc+ D Py+ X Py - Z.:Q"'
=111,393 + 16,709 +17.852+37,5 — 243 = - 59,546 MVAr

Do ZQb =-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 36 liéu va vé so do graph day du cua ludi diém thiét ke
1. Lap bdng 56 liéu

Ta ¢6 bang s6 liéu vé khoang cdch giifa cdc nha mdy dién voi cdc phu tai, cac phuy tai voi

cac phu tai nhu sau:

Niit 1 2 3 4 5 NMI | NMI |

[ 0 80,62 | 9055 | 19723 | 20248 | 5657 | 155242

2 80,62 0 1063 | 16124 | 18028 | 50 145.6

3 9055 | 1063 0 12042 | 11662 | 583 | 67.08

4 19723 | 16124 | 120,42 0 16,06 | 14318 | 6324

5 20248 | 18028 | 11662 | 36,06 0 152,97 50
NMI | 56,57 50 583 | 143,18 | 152,97 0 110
NMII | 155242 | 1456 | 67.08 | 63.24 50 110 0

2. So do graph day du cua
{woi dién thiét ké’

Pinh nghia: Mot graph
hoan toan 1a mot graph ma giita hai
dinh bat ki déu (6n tai mot canh
noi.

So dé graph hinh 6.9 bao
gém 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-S, 3-6, 3-7.4-§, 4-6, 4-7,
5-6, 5-7, 6-7.

6.4.3.4. Xdc dinh phuong dn c6 minZ =W,

Xuat phat tir cong thic tinh ham chi phf tinh todn:
0 khi I,=0
Z, (L) =&~ - :
Y AL, Y BL, L, khi 1 >0

j=l Lj=1
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Néu ta chi xét truong hop (I; # 0) thita dat:

z.=§“:K.LU : Z= Y BL;I;:

ij=l 1=l

Nhu vay ta thay Z, (thanh phan chi phi xay dung) ti 1é thuan v&i thinh phdn ZLU . Do

=l

n
dé ta c6 thé ket luan: phuong én c6 minZ,=W, I phuong én c6 D L, bé nhéit khi he s6 von ddu
by=l
tu khong phu thudce vao tiét dién day din khong déi.
St dung két ludn trén két hop véi so d6 graph ddy di cua Wi dién thi€t k€ 1a c6 thé 4p
dung phuong phdp Prim hoic phuong phdp Krustal d€ tim ra phuong én ¢6 ham chi phi Z,min 12
phuong dn c6 cay bao trum nho nhit gédm nhiing canh sau:

iLM +LeaiLigasLyg Lgs Ly }:

Hinh 6.10.

N6 ¢6 téng chiéu dai:

> L, =56,57+50+58,3+67,08+50+36,06=318,01 (km);

Lj=)
Suy ra: minZ,=W,= 318,01. A;
Ta c6 so dé ciia phuong dn ¢é Zmin nhu hinh 6.10
6.4.3.5. Xdc dinh phuong dn c6 minZ =W,

Ta ¢6 biéu thiic tinh Z, nhy sau:
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Z,= i BL,.L,;

1=l
trong dé: B, L, 1a nhimg hiing s& c¢6 gia tri khong ddi nén bai todn di tim minZ, tuong duong véi

bai todn tim gid trj cla 1ap il‘j} (véi i,)=1,n) sao cho thoa man ham muc tiéu:

Z,= ZBL.J-IU — min;

1=

V@i cic rang buoc: (dua trén dinh luat Kiéchop 1)

Y1, -2 (i#)); i=ln-1y
j=! s=i

trong do:
I, 1a dong dién di ra tir dinh thi i, n€u qui udc chiéu duong la chiéu di
vao thi chiéu duong cua n6 la (-1);
L,: 1a dong dién di tir dinh j vé dinh i, hé s6 clia n6 1a (+1);
I,: 1a dong dién tai dinh thit 1;
I, ¢6 hé s6 1a +1 néu 112 ndt phu tai va 1a (-1) néu i la nit phat cong suat;
L,;: 1a chiéu dai dudng day néi tir nit i t6i niit j.

Tir d6 cho thdy bai todn xdc dinh phuong dn ¢6 chi phi tén that nho nhat 1a mét bai toan
quy hoach tuyén tinh va hoan todn ¢6 thé gidi duge bing phuong phdp don hinh md rong véi cac
hé s& cia phuong trinh rang budc chi nhan tap gid tri (-1 ;0; +1).

1. Xay dung ham muce tiéu

Vi mot hé thong dién nhur dau bai di cho gom: 2 Nha mdy dién va 5 ho phu tai loai L.

Trong d6: Nha mdy dién thir I ¢é cong sudt 16n nhat( 200 MW ) ddng vai trd ciia nha
mdy dién chil dao va dugc chon lam mit can bing cong suat thi ta c6 thé x4c dinh duge ham muc
tiéu ctia phuong dn tim minZ,:

- . Z, < o

Z,= ZB.LU-.IU- — min - —==) Lyl,» mn;

1)=1 ﬁ ig=l

Tuong duong vor:

Z,
"ﬁL =L (1L )40 (DL )AL (T L L (s )L 6. (g #1i6) +115-(T4])
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o (L)L (L Lo (Lt L)+ e (T + L 4 Ly (Faot 1)
+L (L L (Ll ) e (O Lt B+l o ()
+L 5. (et L DL el Laat L)+l . (Bt 1y)
+se (asH e HLs7.(1s5+]55)
+L7.(Ie74+15,) — min;
Thay $0 vao ta ¢6:

Z3 280,62 (1, +1,,)490.55 (1 1+l 1+ 197 23 (1,41, )+202,48 (1, +1. )

+56,57.(1,+1,)+155.242.(1,,+1;))

+106,3.(1, 1)+ 161,24(1, 41,0+ 180,28 . (L 1,)+50. (It L)+ 145,6(1,+14)
+120,42.(1:,+1,:)+116,62.(1 1+ )+58,3.( 15,+1:,)+67,08.(15,415)

+36,06.(I 5+ )+143,18.(1, +1,5)+03,24.(1,,+]5,)
+152,97. (1 #+1)+50.(T+14)

+110.(I+15) — miin;

2. Lap hé phuong trinh rang buéoc

Ta cé:
P
== 18 028 (kA);
V3.U.cosé, /3.110.09
b]
I, = P, -y -=0,274 (kA),
V3.U.cosg, +3.110.09
p 4
= —— o6 —=0,268 (kA);
\/3.U.coscp|“; «/5.110.0,9
p 2 -
=t o 2 0245 kA,
SU.cosd,, V3.110.09
P
I = 3 AT 0274 (kA):
V3U.cosg,, +3.110.09
"
1, =— P, 230 =0,617 (kA);

BU.cosg,, 3.110.085
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- Lay nha midy dién thif nhdt (wwong ing véi ndt th 6 trong so dd ) lam nit can bang

cong suat . Suy ra ta c6 hé phuong trinh Kiéehop 1 tai cdc ndt nhu sau:
+) Niit phu tai 1:
T I T B P B PR P I e P R =0.28; (D)
+) Nut phu 1ai 2:
by 1y w1 w1+l + 1y 1y =1 =1y =1y -1y =14, =1, = 0,274, (2)

+) Nt phu tai 3:

im+i3\+in+i“+ib_‘+ln—i_ﬂ—133—134—i15—i_‘(,—137=i3 =0,268; (3)
+) Nut phu tai 4:

Ly 4wl g g+l =1, =1, —T =1, -1, -0, =1, =0245; (4)
+) Niit phu tii 5:

T T P T o P T o IV e PR B =0274; (5)
+) Nait nguon 7

Byl by 0+l +0g =0y =1y =1y —lyy =y =1, =1, =0926; (6)

I. Ap dung thuat toan don hinh dé im phuong dn toi wu:

Budgce 1: Xuat phat tir phuong dn cé Z,min ta cé hé dn co ban la:
(0 PRI RO IO ) I VR

Bidu dién cdc in co bin chi theo cic an khong co ban:

+) Bifu dién 1. Rot 15, 0 phuong trink (4) thay vao 1, phuong trinh (5), ta duogc

phuong trinh maéi nhu sau:
Lokl ] ol ot Dyt ot T e Ty T L Tyl T T T T e 1 = 0519 (7)
+) Bidu dién 1, Liy |, 0(7) thay vio (6) ta duge phuong trinh méi:
QPSS T QRS QN SN (O R (VD QRS QU SRR QTR (R U AR (RS
skl s pr Tl gt Ipria,  =0407 (8)
+) Bi€u dién 1 : Liy 1 5. 9 (8) thay vio (3) ta dugc phuong trinh mai:
(EVIS) (RNES RS QRN AVES [URES (VR OS] (IO (TS (DY) (UVS) QUSSS QU)o

"iﬁl+iiﬁ‘ih\+iﬁ4‘i67+i7l+i7l+176 =0,139 9
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Khi d6 ta ¢d hé phuong trinh rang budc méi nhir sau:

( i'll + i.\] + iu + i5|+ im + i71 ‘ilz _in - in - il5 _ilb ‘in :il =0.28;
il2 + isz + iu + isz + inz + 172 ‘izl ‘izz _iu - izs _ilb ‘izv :iz =0.274;
in ‘114 -1 |<‘i 17‘i24 ‘izﬁ - iz7 - i_u - i35 -1 \7+i4| +i42 +1 at
lag g+l +1 iy - -Hgp - Ty + 1 +15, +15 = 0,407,
§ i75 +1 14+i|5 +i24 +i25 +i_\4 +1 .15'141 'i4z ‘i43 'i«. ‘i47 'i51 -
"isz'isa‘isa'iﬂ =0,519;
i_m ‘113 ‘im 'iIS 'izx 'i24 -1 25" i27 "'iu +i.\z +i41 +i42 +i4ﬁ +
+ isx "‘isz '151 +i56 '163 ‘im - if»s ‘im +i71 +i72 +i76 =0,139;
\ D T P B PP B T P P P P T p =0,245;
Béang phuong phip don hinh ta ¢6 két qua tinh toan nhy sau:
He s6 dn co| Tén dn co | 5657 | s0 | s83 | 1438 |15297] 110
: s Phuong dn
ban ban L I, | P | P Tes |
56,57 161 0,28 1 0 0 0 0 0
50 162 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 -182,5 |-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, I I Ly L I, L L, Iy L I;;
1 0 0 0 0 0 -1 -1 -1 -1 -1 ~1
0 1 0 0 0 ] { ¢ 0 0 0 0
1 1 0 0 0 | 0 -1 -1 -1 0 -1
1 1 1 0 0 1 0 0 -1 -1 0 -1
0 o | o | 1 t ol o] ol 1 t | ol o
0 0 0 1 0 0 0 0 1 0 0 0
26,708 | 29,78 0 22,82 0 15 |[-87,19]-205.4(-293,1|-334,4(-113,1-337,19




R0.62 | 106.3 |161.24[180.28| 50 |145.6|90,55|106.3 [120,42|116.62| 583 | 67,08
I, Ly | Ly | Lg | Le | 1y | Ly | Ly ) Ly | Lo | Ly 1.,
! 0 0 0 0 0 l 0 0 0
-1 -1 -1 -1 -1 -1 0 [ 1 0 0
0 -1 1 -1 -1 ! l 0 0
0 0 | -1 -1 0 0 -1 -1 0 -1
0 0 1 I 0 0 0 I L 0 0
0 0 1 0 0 0 0 0 L 0 0 0

274,05 [-214.6]-250.6|-305,7| -100 | -321 [ 2432 | 2 |-101.4]-133,7] -583 | -1342

197,23 1161,24]120.42| 36,06 | 143,2 | 63,24 (202,48]180,28|116,62| 36,06 | 153 50

l-II lJl l-U 145 I-ib l-17 IS i 152 IS.\ l‘o-l IS(\ 157

1 0 0 0 0 1 0 0 0

0 1 0 0 0 0 l 0 0

t \ 0 0 1 0 I i 0 0 \

1 1 1 0 1 0 1 1 1 0 1

-1 -1 -1 0 -1 -1 -1 -1 -1 0 -1 -1
-1 -1 -1 -1 -1 -1 0 0 0 \ 0 0

-101.3 [-71,92(-139,4| -72,1 |-103,9|-1493]-70,53| -54,9 [-99,54| O |-77,59| -100

Hinh 6.1
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Sau budce 1: Ta loai duoc 1, ra khoi hé 4n co ban va tim duge 4n co ban mdi dé dua vao

he 1a L, , tinh duoe gid tri Fi= 22 = 99.72956 ;

Tirdétacéhé dncobinmdila (143 Teys Ty Ton; T 15 )5
- Budce 2: Xuat phat tir hé an co ban mdi ta ¢ hé phuong trinh ring budc méi nhu sau:

izl+i31+ju+i5l+im+17|_Ilz‘ju‘in'iw_im_in :i1 =0,28 .
isz+i|2+ir3+i|4+i|s+in‘izl'izb_izl_ijé‘iu‘iw‘"i.ﬂ

g 1 gy v+ 0, -1, -1, = 0135;
i73+i|3+izz"'iu+i53+‘163‘in‘132_134_135‘ixo‘in :is=0'268;

7175 +i 14+i|s +iz4 +iz< +i_u +i 35'i4| '142 '141 'iaﬂ ‘147 ‘i5| -
g Iy -1 -1, =0519;
i72 'in ‘iH 'iIS ’iza -1 -1 25 i27 "'in +15, +i_1(\ +i4| "'in +iu\ +
+ isn +i52 ‘isz *isa 'L\z 'jsa ‘iﬁs 'im +15 +i7(\ =0,139.

is-a + 114 + iu + 134 + im + iu Ly -1 =L =Ly -1 - in :i4 =0,245;

L

Ap dung thuat todn don hinh ta thu duge két qua tinh todn nhu sau:

Hé 56»511 Teén z:in Phuong dn 56,57 50 58,3 | 143,18 | 15297 | 110
coban | coban I, I, I, I, I ) p
56,57 161 0,28 1 0 0 0 0 0 a

S0 162 0,135 0 1 1 1 t !
145,6 172 0,139 0 0 -1 -1 -1 -1
67,08 173 0,268 0 0 | 0 0 0

50 175 0,519 0 0 0 1 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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155242] 1456 [ 67,08 [63.24] 50 | 110 [80.62 [ 90,55 [197,23]202,48] 56,57 | 155,24
L | Iy | Iy | Ty | Ls | by | In | Ty | Le | Ls | Le | Is
1 o ol o o | a]al] a1
1 o lo o | ofa] v | 1|1 ] 1]o 1
1 1ol ool 1t lo|alalalol]a
0 o | 1t |o]of]o|lo|1]o] o] o] o
0 ol ol 1|t ]oloflo| 1|1t ]o] o
0 olo |1 ool oflo|[1]o] o] o

3012| 0 | o [2282 0 | -14 |-87.19|-175.6-263.3|-304,7|-113.1|-307.41

80,62 | 1063 [161.24]180.28] s0 [145.6]90,55 | 1063 [120.42]116.62] 58,3 | 67.08
I Iy Ly Ls | % I, Iy Iy, I Iy I I
1 0 o | o o [ 0 0
1 o] o ol 1] o] a 1
0 4] | A a |t ] 1ol o] o
0 1 | o ] o o | a [ | | a ] a]
0 o | 1 | 1 o lo ol 1|1 ]o] o
0 o | 1 | o ol oo |1 o] o] o

74,05 |-184,8]-220,8[-275.9| -100 | 201 [ -5.46 [-27,78-101.4]-133.7|-175,4| -134.2

19723 1 24[120.42] 36,06 | 1432 | 63,24 [ 202.48 [180.28[116.62] 36,06 | 153 | 50
l-u‘ ll?. l-‘.\ 145 146 147 lSl lS) 153 154 156 IS7
! o | o] o] o] o] 1 o [ o] o
0 o | o | 4 1 0o | -1
1 1 | o] o | 1 1t | o | o] 1
0 o | 1] o] o o | o] 1| o] o
a | alalolalalalalalola]a
a la ]l alalalalololol] 1 ]o]o

31,1 |-101,7]-139.4] -72.1 [-133.6]-149,3]-100,31|-84.68 [ -99.54] 0 |-107.4] -100
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Sau budc 2: Ta loai dugc dn I, ra khoi hé dn co bin va tim duoc 1, dé dua vao hé an co

N

ban , tinh duge F,= F’ =95,59014

Tirdétacohe ancobanméSila (I q: Ta: I Toas 1o Tag):

Minh 6.12.

BuGc 3: Xuat phat (i hé an co ban mdi 1 ¢ hé phuong trinh ring budc maéi nhur sau:

Ly + 0, +0, + 1l +1, 1, =1, -0, =1, -1, — 1, =1,=028 ;
I +15+ TR PSP P IYIESS TS P IVRES T V) 9

—Lsp + 1l Ly + 1 + 1 —1; -1, = 0135
P (PR PR PRI PPID PR BPD —ly -1y -1y — 1, =1,=0.268 ;
Lo+, + 1o + 1y 415 + 0 =0, — 15y =15y =1 14 =1, =1,=0274

I - 1is 'i|4 'ilﬂ ‘in 'iz4 -1 2" i27 +131 "'i_lz +im +i4| +i4z +idﬁ +
+iu +ii2 'is_\ +iin 'im '164 - iﬁs 'im +i7| + im =0,139:

Ly + 1y v Ly bl T 40y =0y 1y -1y — Ty -1y -1 =1,=0,245;

Ap dung thuat todn don hinh ta thu dugc két qua tinh todn nhur bang sau:
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He s6 in Tén dn 56,57 | 50 | 58,3 | 143,18 | 152,97 | 110
c.o ban co bin Phucng &n Io | 1o | I | P Les I
56,57 161 0,28 i 0 0 0 0 0
50 162 0,135 0 1 1 1 1 1
145,6 172 0,139 0 0 -1 -1 -1 -1
67,08 173 0,268 0 0 1 0 0 0
50 175 0,274 0 0 0 1
63,24 174 0,245 0 0 0 1 0 0
A= 0 0 -87 | -175,5 | -198,6 | -206
F3 =89,99924

155,242 | 1456 | 67.08 | 6324 | 50 | 110 |80.,62 | 90,55 [197.23|202,48| 56.57 | 155,24
L | % L I Ly Ly L P I L, L L I,
1 0 0 0 0 o | -1 | -1 | 1| 1| -1 -1
1 0 0 0 o | -1 L i 1 1 0 | -1
1 1 0 0 0 l o | -1 | -1 | -1 0 |4l
0 0 1 0 0 0 0 1 0 0 0
0 0 0 0 I 0 0 0 1 0 0
0 0 0 1 0 0 0 0 1 0 0 0
3072 o 0 0 0 | -14 |-87,19|-175,6|-286,2|-304,7|-113,1 |-307,41

80,62 | 106,3 [161,24180,28| 50 | 1456 |90,55|106,3 |120,42{116,62| 58,3 | 67,08
I}.I lz_\ l24 125 Ilﬁ IZ7 I.\l I_\Z IH IJS I.‘é [37
1 0 0 0 0 0 1 0 0 0 0

-1 0 0 -1 0 -1 -1
0 -1 -1 -1 0 -1 | 1 0 0
0 1 0 0 0 -1 -1 -1 -1 -1 -1
0 0 1 0 0 0 0 0 1 0 0

-74,05|-184,8 |-243,6 -275,9| -100 | -291 | -5,46 -27,718 |-124,3(-133,7|-175,4(-134,2




197.23(161,24| 120,42 | 36,06 | 143.2 | 63,24 |202.48|180.28|116.62| 36,06 | 153 | 50
| Lo | L | e | Lo | Ly | Ly | Y | L | Ly | L | I
1 0 0 0 0 0 1 0 0
1 0 0 0 | -l 0 -1 0 1
1 1 0 0 1 0 1 1 0 0 1

0 L 0 0 0 0 0 1 0 0

0 0 ( 0 -1 N T R S R

S S T S T S T R T I 0 0 0. 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

Sau budc thir 3: Ta thu duge F =

N

2

|

=89,99924 la gia tri nho nhat cia moi phuong dn,

khong thé tim thiy phuong dn ndo c6 —<89,99924 |, vi moi gid tri cua A déu nho hon hoic

bing khong( O ) nén néu ta tang gid tri cba bat ki mot an khong co ban nao cling déu dan dén

viéc tang gfa tri clia him muc tieu —= tuong duong vdi viéc tang ham chi phi ton that dién nang

Z,.

Két luan: Phuong 4n c6 ham chi phi 16n thit dién nang bé nhat la phuong d4n mi cay

bao trum clia né gém cac canh:

(Lets Lers Ly s Ky s Las 5 Loy ) 5

6.4.3.6. Xdy dung cday phuong dn va tim phuong dn t6i uu theo phuong phdp can va

nhdnh

- Theo dau baia co:

218

Hé 58 khong phu thudc vao F;: A = 400000000 VND/km.

Hé s6 phu thude vao F,

Thoi gian s dung cong sudt 10n nhat 1 ,,.:

: B=410000

Gid dién nang ton thit: ¢ = 500

VND/km.mm? ;

VNB/KWh.

Suy ra thoi gian ton that dién nang 16n nhat t la:

T = 4200 h,




1=(0,i24+T,,..10% ). 8760 =2592,4 h.

Do hé théng truyén tai dién nang & cdp dién 4p U =110 kV cho nén ta sir dung day dan
ta day nhom 161 thép | ki hiéu AC, ¢6 J,, = 1,1 A/mm?, cé dién trd suat p= 31,5 ¢c.mm’ /km , c6
tiét dién nho nhat F,,, = 70 mm® .

Suy ra:
Chi phi xay dung dudng day (i (31 j la:
I,
K,=|A+B..— Ly;:
i
Chi phi ton that dién nang wén dudng day tir i téi j la:
Y, = 3.prcl, L, J;

Tuy nhién do tinh chat cla phu tii 1a ho loai 1, phai dung day kép dé truyén tai cho nén:

K,=2. [A+ B.I—”}L-IJ ;
ki
Yas, = 23.ptclL  J,:(],1adong dién chay trong mot day dan don).
Khi dé ham chi phi tinh todn cua dudng diy tiuri tdi § 1a:
Z, =2.a.LA+ B.ﬁJ.L-‘J +23.p. tel Ly Jy;

Suy ra;

Z,=AL +BL, 1

i

Véi A=2aA ;

= a.B
B = 2A[J—+ 3plct, j:

I\
Thay s6 vao ta duoc:

A =2.(0.0440,125).400.10° = 132.10° VND/km.

__(aB
B = z[ij— +3.p.C,.c.J“J = 2.134801490 = 269602980 VND/km.
A

Tir gid tri clia A va B ta c6 thé tinh dugc céc gid tri chi phi can clia hé théng da cho.
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Ta cé:

W, =minZ,= > AL, =31801.132.10° =4,1978.10° VND,

Lyl

W= min Z,=0.5. Y B.L,.T, = 0.5.269602980. 89,999 =1,213.10" VND.

'ty
.)=1

W= W ,+W,=4,197.10" + 1,2132.10" = 5,411.10" VND.

W la gia tri chi phi khong thé nhé hon cla bat ki mot phuong 4n nao va ham chi phi tinh
todn cba phuong dn chi bang W khi phuong an dé vira 1a phuong 4n c6 chi phi vén ddu wr nho
nhat vira 1a phuong an c6 chi phi tén that dién nang nhé nhat.

e  Sur dung phuong phip can va nhanh dé tim cau triic t6i vu:
Dau tién 1a xay dung cay phuong dn nhu hinh 6-11.

Ung v6i diém O ban ddu ciia cay phuong 4n di vé phia phai véi cic nhanh ¢ chiéu dai
tang dan sao cho tao thanh cay bao trum nho nhat .

Diém O la diém tap hop cic cay phuong 4n, cé n™* phuong 4n.
Bude 1: T la tap hop cédc canh cia cay bao trum nho nhat .
Tait Fltacd Z, =Z,+Zy: ;

Vai:  Z, =W, =4,197864.10" VND.

Z-=05. Y BL,.1,=05. p.F1=0,5. §.99.72956= 1,34437.10" VND.

1y=!
Suy ra:

7, = 2,+7,=4,197864.10" + 1,34437.10" = 5,54223.10'" VND.
Lay Z; lam mé&c dé so sanh ham chi phi tinh todn Z clia cdc phuong dn khac.

Budc 2: Tir dinh F di lén E |, tir E ré trdi . Nguyén tic ré trdi 1a bd qua nhanh vira di lén
(7-3 ) duyoc dinh G.

G 1a cay bao trum nho nhat vai diéu kién la khong chita canh (7-3).
G bao gébm cdc canh:

Canh S5 4 dai:  36.060 km
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Canh 6 | dai:  56.570 km

Canh 6 2 dai:  50.000 km
Canh 6 3 dai:  58.300 km
Canh 7 5 dai:  50.000 km
Canh 7 6 dai: 110.000 km

Hinh 6.13. Cdy phuong dn.

Ta co:
2=l * Zyi s

Lay Lo =minZ, =W, ;
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Zii= > AL, =36093.132.10°= 4,7642.10" VND.
ij=1

Suy ra:
Za=Z,c+ 2y =4,7642.10" + W, = 4,7642.10"° +1,2132.10"
=5,97747.10" VND.

Vi Zg > Z¢ nén Z khong duoc chon lam mdc d€ so sdnh ti€p.

3

Hinh 6.14.

Budc 3: Tirdinh G di 1en dinh D va 1€ trdi dén H.

H 1a cay bao trum nho nhit c6 cdc canh (6-4; 7-5; 6-2; 6-1) nhung khong ¢é canh ( 6-3)
va c6 thé c6 canh (7-3).

- Hbao gém céc canh:

Canh 3 1 dai: 90,550 km
Canh § 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:
L=liw+ Ly
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Lay Z,, = minZ, =W, ;

Zu= D AL, =350,26.132.10° = 4,623432.10" VND.

i.j=)
Suy ra:

Zy =7, + W, =4,623432.10" +W, = 4,623432.10" +1,213276.10"
= 5,836708.10" VND.

V1 Z,, > Z: nén Z,;, khong dugc chon 1am méc d€ so sanh tiép.

Hinh 6.15.
e Budc 4: Tir dinh H di lén dinh C rdi 1& rdi dén dinh I .

I 14 cay bao trum nho nhat chifa cac canh ( 6-4; 7-5; 6-2 ) ma khong c6 canh ( 6 -1)

nhung c6 thé cé canh ( 6-3; 7-3).
- I bao gdm céc 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 S dai:  50.000 km
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Ta co:
Z=2Zy+ Zy ;

Zy= D AL, =342,06 . 132.10° = 4,515192.10"" VND

1=l
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 mdéc dé so sdnh Liép.

Hinh 6.16.

¢ Budc 5: Tir dinh 1 di 1én dinh B rdi ré trdi dén dinh J .
J 1a tap hop cdc canh cia cdy bao trum nho nhat ¢6 diéu kién 12 khéng chia canh ( 6-2 ).

- I bao gém cdc canh:

Canh 2 | dai: 80.620 km
Canh 5 4 dai; 36.060 km
Canh 6 1 dai: 56.570 km
Canh 6 3 dai: 58.300 km
Canh 7 3 dai: 67.080 km

224



Canh 7 § dai: 50.000 km
Tacd: Zj=Z,+ Zy ;

LAy Z,; = minZ, =W, ;

Zy= Y AL, =348,63.132.10°=4,601916.10" VNB
=l
Suy ra:
Z_|= le + Z)_j =4,601916 lO“) +W2= 4‘6019161()“! +l,2l32,10"‘

=5,815192.10" VND.

Hinh 6.17

Vi Z, > Z, nén Z, khong duge chon 1am méc @€ so sdnh tiép.
e Budc 6: Tur dinh J di 1én dinh A, r& nhdnh sang trdi t6i dinh K.
K 12 tap hgp cdc canh clia cdy bao irim nho nhat c6 diéu kién 12 khéng chita canh ( 7-5).

- K bao gébm cic canh:

Canh S 4 ddi:  36.060 km
Canh 6 1 dai:  56.570 km
Canh 6 2 dai: 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:
Zo=7Z\+ Zx .
Liy Z,x =minZ, =W, ,
Zy= D AL, =33125. 132.10% = 4,3725.10" VND.
Suy ra: "
Zy=Zx + Zy =4,3725.10"+W,=4,3725.10"+1,2132.10"
=5,585776.10" VND.
Vi Zx > Z, nén Z, khong duge chon 1am méc dé so sanh tiép.
¢ Buoc 7: Tirdinh K di 1én dinh O va r€ trdi dén L.
L la tap hop cdc canh clia ciy bao trum nho nhat c6 diéu kién la khong ¢6 canh ( 6-4) .

- L. bao gbm cic canh:

Canh 6 1 dai:  56.570  <km>.
Canh 6 2 dai:  50.000 <km>.
Canh 6 3 dai:  58.300 <km>.
Canh 7 3 dai; 67.080 <km>.
Canh 7 4 dai:  63.240 <km>.
Canh 7 5 dai:  50.000 <km>.

Taco: Z, =7, + Zy ;

Lay Z, =minZ, =W, ;

Zy=> AL, =34519.132.10°=4,556508.10" VND.

1=l
Suy ra:

Z,=7, + Zy =4,556508.10" +W, = 4,556508.10" +1,2132.10"
=5,769764.10"  VND.

Vi Z, > Z; nén Z, khong duge chon 1am méc dé so sanh tiép.
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Do tir O di sang L khong t6n tai phuong dn 18i tu cho nén khong thé tién hanh cai tién
dé tim phuong 4n t6i 1y hon nita , dan d&n qud trinh 181 wu bj dimg lai.

Két luan:

Phuong an 61 vu la phuong an bao gém cédc canh:

Canh S5 4 dai: 36.060 km
Canh 6 1 da:  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 § dai:  50.000 km

Pay chinh la phuong d4n ¢6 ham chi phi von dau e xay dung cuc tiéu.
Phuong 4n nay c6 Z, = W, = 318,01.132.10° = 4,197864.10" VND.

Z, = 0,5.8.99,72956 = 1,35.10" VND.
Tong chi phi tinh (odn cta phuong dn la:

Z=7,+2Z,=4,197864.10" + 1,35.10" = 5,55.10" VND.
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Chuong 7

QUI HOACH MANG DIEN PIA PHUONG

§7.1. KHAI NIEM CHUNG

Mang dién dia phuong la mang dién phan phdi cho mét dia phuong hoiac mét khu vuc
phu tai khong 16n lam vi du nhu mot unh, mot khu vue nho nhu khu céng nghiép, viing mo,
nong truong I6n, ngoai ¢ cdc thinh phé va mang dién thanh phé. Théng thuong dé phan phéi
dién nang trong mang dién dia phuong ngudi ta hay sir dung luéi trung ap tuc 1a luéi dién cé cap
dién ap 6; 10; 22; 35kV.

Do mang dién dia phuong 12 mang dién truc 1i€p phan phéi dién nang cho cidc phu tai
nén mang dién dia phuong ciing khong ngirng phit trién theo phu tai. Chinh vi vay cong tac qui
hoach mang dién dia phuong can phai tién hanh lién tuc. Thong thuong ngudt ta tién hanh lap
qui hoach cho thoi gian 5-7 nam, ¢4 tinh dén su phat trién trong tuong lai va c6 xét d&n k€ hoach

trude mat 2-3 nam.

Sau khi da ¢6 qui hoach vé ludi dién khu vue, nguoi ta mdi tién hanh qui hoach mang
dién dia phuong. Muc dich cua qui hoach mang dién dia phuong 1a xdc dinh nhu cau dién nang
cua dia phuong trong tuong lai theo thoi gian du dinh lam qui hoach, dua trén két cdu cita mang
dién khu vic, cic phu tai di dy kién cha dia phuong va dua vio két ciu cé sin tir truée dé tién
hanh xdc dinh cic phuong dn cung cap dién va lya chon phuong én t6i uu. Sau do, trén co sd cha
mang dién da lua chon, ti€n hanh cdc budc tinh todn thiét k& ki thuat nhu lua chon so d6 dau
day, vach cic tuyén dudng, xdc dinh tiét dién day dan, lua chon mady bi€n 4p, tinh todn cic chi
tiéu kinh t&- K7 thuat cha mang dién vira thiét ké.

Qui hoach mang dién dia phuong ¢é lién quan dén nhiéu qui hoach khic nhu qui hoach
dan cu, qui hoach dé thi, qui hoach phit trién nong thén, qui hoach phit trién cong nghiép va tha
cong nghiép dia phuong va dic biét quan trong la né cé 1ién quan truc tiép tdi mang dién da cé
san tir trude v.v...

Céc s6 tiéu dau vao cia qui hoach mang dién dia phuong anh hudng rat nhiéu dén do
chinh xdc cla ban qui hoach nén cdn coi trong cang tdc thu thap va xir If s6 lieu.
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Hinh 7.1. So db khot qui hoach mang dién dia phuong.

229




Qui hoach mang dién dia phuong mot cach ding dan va hoan chinh sé khong nhimg
gitip dia phuong ¢6 duge nhimg dinh hudng phat trién kinh t€ x4 hoi & dia phuong ma con gitp
cho trung uong cé nhiing s6 liéu chinh xdc dé hiéu chinh qui hoach téng thé t6t hon.

Viéc 14ap qui hoach mang dién dia phuong & nudc ta hién nay con chua duge coi trong
diing miic nén cdn gap phai mot s6 khé khan nhar: nhiéu hé s6, chi tiéu, tiéu chuidn chua xic dinh
10 rang, cdc s8 liéu thong ké con thi&€u va chua chinh xac, cdc qui hoach khic cua dia phuong va

mang dién c6 sdn & dia phuong con chiap va, chua déng bo v.v...

Viéc lap qui hoach mang dién dia phuong 13 mét cong viéc rat phic tap va khé. C6 thé
t6ém tit cac cong viéc chinh va trinh tu tién hianh cing nhu méi quan hé giita cic cong viec dé
nhu so d6 khéi hinh 7.1.

§7.2. NOI DUNG CHINH CUA QUA TRINH LAP QUI HOACH MANG DIEN
PIA PHUONG
Deé 1ap qui hoach mang dién dia phuong ta c4n tién hanh cdc bude chinh nhur sau:
1. Tim hiéu tinh hinh dia phuong.
2. Du bio nhu ciu dién nang va dé thi phu tai cia dia phuong.
3. X4c dinh phuong hudng st dung ngudn dién trung uong va ngudn dién dia phuong.
4. Xdc dinh cdu tric cua mang dién dia phuong.
5. Tinh todn ché d6 dé ddnh gia cdc chi tiéu ciia mang dién.
Ta s& 14n lugt nghién cdu céc buse do:
7.2.1. Tim hiéu tinh hinh dia phuong
Tim hiéu tinh hinh dia phuong nhim muc dich c6 dugc nhiing théng tin can thiét vé nhu

cdu va phuong huéng sir dung dién & dia phuong, tinh hinh va dac di€ém cia dia phuong vé cic
mit ¢ lien quan dén van dé qui hoach mang dién nhu sau:

7.2.1.1. Ddan cu

Ta can nim duoc téng dan s6 cia dia phuong, miic ting dan s6 theo thoi gian, phan loai
va phan b6 dan cu, trinh d6 van hoa va mifc s6ng binh quan, tap quan chung, van dé nha &, phan
b6 1ao ddng trong kinh & v.v... Cin c6 ban do chi tiét vé phan bs dan cu trong dia phuong & nam
qui hoach dé c6 co s& 14p qui hoach phin phéi dién cho sinh hoat cling nhu dé vach tuyén day
cho chinh xdc.
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7.2.1.2.Su phdt trién ciia cdc nganh kinh € ¢ dia phuong
Cin quan tam dung muc vé cdc mat sau:

- Céng nghiép - bao gdm cac s6 liéu vé thuc trang va du ki€n phat trién clia cong nghiép
dia phuong, cic nganh nghé tiéu thi cong, cdc xi nghiép cla trung uong tai dia phuong, cdc tiém
nang vé nang luogng sd cap va khoing san & dia phuong, cic du dn xay dung cia Trung uong du
kién dat tai dia phuong...

- Nong nghiép - bao gdm dién tich canh tic, cot dat, phan ving trong trot. Midc do han
ting va dién tich cdn chéng han, ting. K& hoach xay dung cic tram bom. Céc loai cay trong chinh
0 dia phuong, san lugng lia, hoa mau. Tinh hinh chéan nuoi, nghé phy v.v...

- Giao théng van tai - bao gém c4c thong tin vé thuc trang va k€& hoach phat trién giao
thong van tai & dia phuong. Cu thé 12 ban d6 chi tiét vé cdc loai dudng giao théng & dia phuong
nhu dudng bo, duong thuy, dudng sit va dudng hang khong (néu cé), k& hoach coa trung uong
va cha dia phuong vé phat trién giao thong tai dia phuong va cdc viing 1an can dia phuong, céc
co s phuc vu cho giao thong nhu nha ga, bén bai, tram sira chita phuong tién giao thong v.v...

7.2.1.3. Dia li

Ban dé chi tiét vé dia i cla dia phuung c6 chi rd dia hinh cu thé cia hé ao, séng ngoi,
bdi ldy, déi ndi, rimg cdy. duong giao théng, khu dan cu... dé gitip cho viéc vach tuyén cac
dudng day tai dién va lya chon vi tri cdc tram bi€n ap duge chinh xdc. Chat dat va dién tro sudt
clia dat. Diéu kién khi hav, thuy van nhu cap gié khi bio, tinh hinh vé lugng sét trung binh hiang
nam, nhiét do cao nhit, thip nhat hang nam v.v...

7.2.1.4. Mang dién dd co sdn o dia phuong

Truéc hét can phan tich va dinh gid cic nguén dién c6 thé khai thic @ dia phuong nhu
thuy dién nho, nhiét dién, phong dién, dién dia nhiét v.v... B6i vdi ludi dién dia phuong duge
cung cap tir lugi dién Quéc gia da ¢o sdn & dia phuong cdn quan tam dén so d6 ludi dién tir
truée khi qui hoach, cic di€ém dau vio mang dién Khu vuc, vi tri va cong sudt ciia cdc tram bién
ap trung gian, kha nang phat trién clia tram bién 4p trung gian, ket cau cu thé cua cdc dudng day
tai dién, cdc bo phan c6 thé tan dung duge chia mang dién cii v.v... Cin dinh gid duge kha nang
mang tai cia mang dién bao gom khi ning mang tai cha cdc tram bién 4p va kha nang mang (tai

cua duong day.

Kha nang mang tai ctia tram bién 4p duoc thé hién & hé s6 mang tai trung binh k,,, dugc
tinh nhu sau;
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P
k mi = =
P

din

trong d6: P, P, 1a cOng sudt tiéu thu trung binh va cong suit dinh mic cia may bién ap.

Kha nang mang tai cla dudng day dugc thé hién bang i s6 gilta mat do dong dién 16n
nhat va mat d6 dong dién kinh t& cha duong day.

7.2.2. Du bio nhu ciu dién nang va dé thi phu tai cua dia phuong
7.2.2.1. Du bdo nhu cdu dién nang ciua mang dién dia phuong

Phuong phip du béo nhu ciu dién nang di dugc trinh bay & chuong 2. O day chi dé cap
d&n mot s6 nét riéng bi¢t khi xdc dinh nhu cau dién nang cda mang dién dia phuong. Déi voi
mang dién dia phuong, do viéc dy bdo cua cdc nganh kinh € & dia phuong 1a don gian va it bién
dong nén ngudi ta thudng sir dung phuong phap tinh truc i€p dé xdc dinh nhu cdu dién nang. Ta
6 thé dua trén k& hoach phat trién cua cac nganh cia dia phuong, @i san lugng hang nam dé suy
ra nhu ciu dién nang cla cic khu vuc, cdc ngianh kinh t€ khdac nhau. Chang han, tir téng sin
lugng, qua hé s6 nhu ciu K, (kWh/don vi sian pham) tinh ra nhu ciu dién nang, hoac tir téng
dién tich rudng dit can chéng han, ting thong qua hé s6 (udi tiéu (kWh/ ha ruong dat ) tuy theo
viing nii, trung du hay dong béng, tinh ra nhu cdu cho wéi tiéu.

7.2.2.2. Xdc dinh phu tdi

Phu tai dién la s6 liéu ban ddu rat quan trong dé thiét k€ mang dién va tinh toan cic ché
do ciia mang dién. Tu gid tri phu tai, xdc dinh dugc cong suat 1dn nhdt can trang bi, cong suat va
86 luong cla cac may bién 4p, cdp dién dp clla mang, tiét dién day dan, tinh toan 6n thil cong
sudt, t&n that dién nang, ton that dién dp va chon phuong thic diéu chinh dién 4p trong mang
v.v... Xdc dinh phu tai dién 12 giai doan dau tién cla cong tic qui hoach mang dién, nham muc
dich lua chon va kiém tra cdc phan fr cha mang dién theo diéu kién ki thuat va céc chi tieu kinh
t€. Viéc lua chon hop li so d6 va cic phin tir clia mang dién theo cac chi tiéu Kinh t€ ki thuat ciia
né ( v6n dau tu, phi tén van hanh hang nam, chi phi qui déi, ton that dién nang...) déu phu thuoc

vao su ddnh gid ding dan ki vong todn (gid tri trung binh) cia phu tai dién.
Phu taj dién ¢6 cdc tham s6 chinh nhu sau:
1. Céng sudt dinh miic

Cong sudt dinh muc Py, ( hay cong sudt danh dinh) cua thiét bi dién la cong sudt tic
dung dugc thiét k& img véi cdc diéu kién chudn do nha ché tao ghi trén nhin (hoic trong i lich )
cua thiét bi. Khi lam viéc véi cong suat dinh miic thi tudi tho cia né s& khong it hon téi tho

232



dinh mutc. P6i v6i mot so thiét bi, doi khi ngudi ta lai diing céng suit dinh mic 1a céng sudt toan
phan S (vi du nhu mdy bién dp han, 16 dién cam tng v.v...). Riéng doi véi dong co dién thi cong
sudt ghi trén bién mdy 1a cong suat dua ra trén trén truc doéng co khi dién dp dat vao la dinh
mitc. Nhu vay néu ké c4 t8n hao thi cong suat dién phai cung cdp cho déng co phai 16n hon va
duoc tinh nhu sau:

Pdl\] = i
n

trong dé: P, - cong suat ghi trong 1i lich dong co hay trén nhan dong co;
7 - hé s6 hiéu dung dong ca, (thuong chon tir 0,85 d&n 0,87).
2. Cong sudt dit

Cong suat dat P, 1a 1ong cong suit dinh midc clia mot nhém thiét bi, né dugc xac dinh
theo biéu thic:

trong do: P, P, - cong suat dat va cong suat dinh muic cta thiét bi dién thi i;
N, - hé s6 hiéu dung ciia thiét bi dién thit .
3. Cong sudt trung binh

C6 thé xdc dinh phu (ai trung binh sau mot khoang thoi gian t theo chi so cong to do

dién ning tdc dung vi phan khing nhd cdc biéu thic sau:

A, A e
Pm :TI; Qxh =TQ: Stb - Pti +Quwn

trong dé A, A, la dién nang tdc dung va phin khang ciia nhém thi€t bi sau thdi gian t.
Cong suat trung binh dung dé xac dinh phu tai tinh todn va t6n hao dién nang. *
4. Cong sudt cue dai

Cong suat cuc dai P,,, Q,, S, 1a tri s6 10n nhat trong cic tri $6 trung binh ¢6 duoc trong
mot khoang thoi gian Khao st nao dé. Doi khi, dé tinh chinh xac, phai coi gid tri cha céng suat

cuc dai la ham s& cua thoi gian.

Theo thoi gian ngudi ta chia ra hai dang cong suat cuc dai:
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a. Cong sudt cure dai dai han trong nhitng khoang thai gian khic nhau(10, 30, 60 phit
v.v...) dung dé chon cdc phan tir clia hé théng cung cip dién theo diéu kién phit ndng va tinh
céng svat cyc dai trén cdc phan tir do.

b. Céng sudt citc dai ngdn han (hay cong sudt dinh) trong thoi gian 1 dén 2 gidy, ding
dé chon day chay cta cdu chi, kiém tra diéu kién m& may cic dong co cong suét 16n, tinh dong
khdi dong ciia rate bao vé. Tir cong thitc tinh nhu cau dién nang: A=P,.T,., néu da biét nhu ciu
dién ning A thi ¢6 thé suy ra cong suat cuc dai P, ing véi gid tri T,,,, 12 thdi gian sit dung cong
sudt cuc dai. Trong budc tinh so bo, T,,,, thudng 14y tng véi cic tri s6 trong bang 7-1.

Bing 7.1 GidtriciaT,,,

Loai phu tai Taux (h/na@m)
Phu tai sinh hoat 2500 - 3500
Trudng hoc 1000 - 1500
Bénh vién 1900 - 2200
Khdich san 16n 4800 - 5000
Xinghiép 1 ca 2000 - 3000
Xinghiép 2 ca 4000 - 5000
Xinghiép 3 ca 5000 - 6000

Phu tai c6 thé biéu dién dudi dang cong suit tdic dung P(kW), phin khang Q(kVAr),
toan phdn S(kVA) hoic biéu dién bing dong dién I(A).

5. Cong sudt tinh todn

Cong suit tinh toan P, 13 cong sudt gia thiét 1au dai khéng déi, tuong duong ( vé mat
phat néng cuc dai ) véi cong suat thuc t&€ ludn bién doi. P, 12 mot so lieu rat quan trong dé thiét
k& hé théng cung cdp dién, vi néu chon cic thiét bi dién theo P, thi ¢6 thé dim bioc an toan vé
mat phat ndng cho céc thiét bi d6 trong moi trang thai van hanh. P, ¢6 gid tri trong khoang:

PlhsPnSPM

Nhung thong thudng ngudi ta 1dy 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 1a dic tinh thay déi theo thdi gian cha phy tai. Ngudi ta chia dé thi phy tai
thanh cdc loai la: d6 thi phuy tai ngay dién hink mila déng va mila hé (hinh 7-2a va 7-2b), d6 thi
phu tai hang nam (hinh 7-2c¢) hodc dé thi phu tai hang nam cta phu tai I6n nhat hang ngay (hinh
7-3).

a) Xdc dinh dé thi phy tdi ngay

Do thi phu tai ngay c6 hinh dang phu thudc vao loai ho phu tai(cong nghiép, nong
nghiép, chiéu sang v.v...), tinh trang lam viéc cla phu ti (2 ca, 3 ca, mua dong, mia he, thoi vu
v.v...), cac dac diém kinh t€, xa hoi, ty nhién cta cdc vung cung cap dién. D6 thi phu tai ngay
thuong 14p theo phu tai trung binh timg gid va theo nhimmg ngay dién hinh trong nam nhu ngay
miia hé, mla dong.

Khi xay dung d6 thi phu tdi can phan phu tai cua cdc ngay theo cic dac tinh nhu sau:
ngay lam viéc binh thudng, ngay thi bay chii nhat, ngay 1€, ngay ddu tudn, ngay cudi tuin... D6i
V6i cdc viing nong thon viée sai khic giita cac ngay ké trén la khong déng ké, nhung d6i véi khu
vue thanh thi thi sy khdc nhau cia dé thi phu tai giita cdc ngay la khd 15 rang. D€ xdc dinh d6 thi
phu tai ngay ta cé thé tinh dén su khdc biét d6 nhu sau:

Trudc tién chon ngay 1am viéc binh thuong 1am co sd, sau dé xic dinh cac hé s6 qui doi
cha cac ngay tuong tmg theo cong thic:

!

I

Fd
°
Il
'_‘UI‘

ilv
trong d6: P, 12 ki vong todn ciia phu tai tai gi i ngay j:
P, la ki vong todn cla phu tai tai gi&y t ngay lam viéc binh thudng.
Khi di c6 hé s6 qui doi ta c6 thé tinh gid wi phu tai qui vé ché do ngay 1am viéc nhu
sau:

p=tukw

LU

Nhu vay ta s&€ nhin dugc n phu tai & méi gid ma ching chi khic nhau boi thanh phin
dao dong ngiu nhién cia phu 1ai. Gia trj ciia phu tai trong su6t thai gian khao sit duoc biéu thi
bdi ma tran:
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I-)2.I P2.2 P2.n
PIJ.I PZ-LZ """" PZIJ\
Tir ma tran trén xac dinh duge phu tai tinh todn trong 24 gio.

N N

P Mua déng: 190 ngay P Mua he: 175 ngay
Ly T
> >
a) 24 b) 24

Hinh 7.2.
a) Do thi phy 14 ngay mia dong;
b) D6 thi phu tai ngay mila he:
¢) Dé thy phu tii hang nam.

190(t, + t,)+ 175(1.+1,)

P
8760
<)

D4 thi phu tai hang nam ducc P
xay dung theo phu tai timg gio trong
ca nam va sap dat theo thd ty giam
ddn. Dién tich clia dé thi phu tai ngay
hoac nam gidi han boi truc hoanh va

duong P=f(t) la dién nang hang ngiy

hoac hang nam A cta phuy tai.

>~
0 3 6 9 12 thing
Do thi hang nam cla phu tai Hinh 7.3. D0 thi hang nam cua
, i phu tai lon nhat hang thdng.
I6n nhit P, duoc lap theo gid (ri ngay
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phu tai 16n nhat trong timg thang.

Pé thi nay chi rd su bién thién theo timg thing clia phu tai 16n nhat, tir d6 c6 thé 14p k&€
hoach tu sira thiét bi, k€ hoach san xudt dién ning hoac nghién ciru cic bién phip diéw chinh
dién ap.

Pé dac trung cho dé thi phu tai, thudng qui dinh mot s6 tham s6 sau:

- Phu tai trung binh hang ngay hoic hang nam P, hoac Q,:

A A,
P(h =L ) th i
T T
trong dé: Ap va A la dién nang tiéu thu trong mét ngay dém hoac mot nam;
T=24h hoac 8760h
- Thai gian sir dung cong suat 16n nhat T, = A/ P,
- Heé s6 dién kin phu tai o

_ i —_ Tm.nx
P T

in

trong dé P, 12 cong suat trung binh cha phu tai
- Thai gian sir dung cong suat dat T, = A/ P,
Trong d6 P, 1a cong sudt dat cia thiét bi dung dién hay may bién dp.

- Hé s8 sur dung cong suat dat K ;:

Ks — II\
Idm
Trong thuc t&, hé s6 sir dung c6 thé xac dinh theo dong dién lam viéc trung binh T, va
dong dién lam viéc dinh mic cta thidt bi I,

Po Tu

TP T

7.2.2.4 Cdc chi tiéu cia phu tdi
1. Mang dién thanh phé’

Pé du bdo chinh xdc¢ phu tdi cho tuong lai cdn xét dén kha ning phét trién va mic do
hién dai cta thanh pho. Phu tai ctia mang dién thanh ph6 thudng bao gém: thap sing nha &, nha
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cong cong, duong phd, thiét bi dong luc trong cdc xudng nho. Thudng nhing phu tai nay lay

dién tir mang dién ha dp cua thanh pho. Ngoai ra trong thanh phé ¢d nhitng phu tai 1ay dién tir

mang cao dp nhu: cdc xi nghiép cong nghiép, xi nghiép céng cong(van tai, cap thodt nuéc v.v...),

cac ho 1on, quan trong (nha hat, khach san 1dn,vién nghién ci, trudng dai hoc, bénh vién 16n,

siéu thi v.v...).

Bang 7.2. Tiéu chudn phu tdi sinh hoat theo dién tich nha

T Tenoeuthy cueda Wi | thei.Ke | i todn, Wi
I | Nhao 24-40 0,8 19-32
2 | Bénh vién 25-38 0.7 17-27
3 | Nhatré 16-22 0.8 13-18
4 | Truong hoc 18-26 0,8 14-21
5 | Van phong co quan 20-32 0,6 12-19
6 | Cia hang 22-30 0,9 20-27
7 | Rap hit, chiéu phim 26-28 0.75 20-21
8 | Xudng nho 14-18 0,5 7-9

Dai vai phu tai ¢ thanh phd cdn chd y dac biét dén phu tai chidu sing va phu tai sinh

hoat. Dé xdc dinh phu tai chiéu sdng can dua vao suat phu tdi tinh todn. Suat phu tai tinh todn

thuong cho sdn dudi dang bang(xem bang 7.2). Phu tdi sinh hoat c6 thé xdc dinh theo tiéu

chuin cap dién cho diu ngudi hoac tra bang theo dién tich nha (bang 7.2).

2. Mung dién nong thon

Bang 7-3. Sudt tieu thu cong sudt trung binh

Ving Po W/ho
| Ngoai thanh 500-800
2 Péng bang 300-500
3 Trung du 200-300
4 Mién niii 150-200

Hién nay phuy tai nong thon chi yéu gom céc loai nhur sau:

- Phu tai sinh hoat:
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Phu tai sinh hoat duoc xdc dinh theo hé s6 dong thoi. Cong sudt tiéu thu trung binh cla

mbi ho nong dan c6 thé tinh gin ding theo sudt tiéu thu céng suat trung binh trong bang 7.3.
- Thuy lgi (tinh theo hecta ruong dat )
P, =pwF
trong dé: py, 12 suat uéu thu diéen cho-tudi hodc tiéu. C6 thé 1ay theo bang 7-4.

F ta dién tich dat can tudi tiéu;

Bang 7.4. Suat tiew thu dién cho thuy loi

i Pinh mtc ticu thu dien, kW/ha
Vung canh tic
Tusi Tiéu
Déng bang 0,07 -0.12 0.28 - 0,37
Trung du 0.11-0,16
Mién nvi 0,13-0.21 |

Phu tai cua bom chéng han, dng ¢6 tinh chat thai vu nén phai sir dung cong sudt dat vao
cic nhiém vu khdc nhir tudi tiéw khoa hoc, nuéi cd, tudi rav v.v... Mdy bom dugc chon theo do
chénh muc nuéc va luu lugng can thiét. Vi phu tdi thuy Igi tic dong theo hai mua trdi ngugc
nhau nén c6 thé tinh P, nhu sau:

PH = Mﬂx( Plufﬂ’ I:‘lli‘u )

- Ché bién nong san: Dé phuc vu cho viéc trong trot thudng chi sir dung mdy dap lda cé
dong co 2,8: 4.5 kW, Ngoii ra con trang bi mot xudng stra chita nong cu.

- Chan nuoi: Chi y&u 12 trang bi mdy xay xdt, nghién thic an, thai rau hoac bom nudc
rira chudng trai, méy tron, phan phéi thic an, quat théng gié hodc thiét bi sudi am v.v... Miy xay
xdt hodc mdy nghién ding dong co 7. 10 hodc 14 kW c6 ning suatr 10-15 ta/gi. Mai trai chan
nu6i thuong trang bi mot bom rira chuéng 1,7-2,8 kW, mét mdy thdi rau 1,7 kW phuc vu cho
100-200 ddu lon.

3. Mang dién xi nghiép

Xi nghiép cong nghiép thuong ¢6 tram bién dp riéng. Dién nang tiéu thu trong xi nghiép
gdm cdc khau:

- Qua trinh cong nghé chi yéu dé san xuat.
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- Cic nhu cdu phu: quat gid, thong khéi, thap sang, van tai v.v...
- Cdc ho tiéu thu phu nhu nha an, cau lac b, cira hang v.v...

- Tén thit dien nang trong mang dién cung cip (dudng day, may bién 4p, tu bu, dong co

Cong sudt tinh (odn va lugng dién nang tiéu thu trong qua trinh cong nghé xdc dinh theo

cdc phuong phdp sau:

a) Plurong phdp xdc dinh phu tdi tinh todn theo céng sudt ddr va hé so nhu cau

Phuy tai tinh todn clia nhém ho tiéu thu ¢6 cling ché do 1am viéc dugc xic dinh theo biéu

thic:
P, =K, Py, (7-1)
Q.=P, g0 (7-2)
S, =yPI+Q = cop:(p (7-3)

trong d6 K, - 1a hé 8 nhu cdu coa nhém ho tiéu thy dic trimg: tge wong ing v6i cose dac
trung clia nhém ho tiéu thu. C6 thé tra K, va cose trong cac s6 tay tra ciiu.

Gid tr1 K,,. phu thuoc vao gid tri K, lay theo bang duéi day ung véi K, = 0.8:

Ka 0,4 0.5 0.6 0.7 0.8 09
K. 05 0,6 0,65-0.7 0.5-0,8 0.85-0,9 0,92-0,95

Phu tai tinh todn & diém nuit cla hé théng cung cap dién duoc xdc dinh bang (6ng phu téi

tinh toan cba cac nhém ho tiéu thu ndi vio nit nay, c6 ké d€n hé s6 dong thai, nghia la tinh theo

Su -_Kdm \/[ipuJ +[iQu] (7-4)
1 1

7
trong dé: ZP" - tong phu tdi tdc dung tinh todn cla cdc nhém ho tiéu thy, xic dinh theo
1

biéu thifc sau:

cong thuc (7-1);

240



11
Z Q, - tong phu tai phan khing tinh todn cta cdc ho tieu thu, xde dinh theo cong thic
1
(7-2)
Ky, - hé 36 dong thai the hién sy khong tring vé gid tri cye dai cla cdc ho tieu thu riéng
bi¢t, né nam trong gidt han 0.83 - 1,0 phu thude vio vi trf ca diém ndit xét trong hé thong cung

cdp dien xi nghiép.

Xic dinh phu tai 1inh todn theo cong sudt dar va hé so nhu cdu 1a mot phuong phdp gan
diing so luge d¢ danh gid phu (a1 tinh toin, vi vay chi ¢ thé ding dé so bo tinh todn phu tai &
cdc diém niit c6 nhién ho veu thy nér vio hé thong cung cap dién cua mot phan xudng, mot toa

nhd hodc mot nha may.

b) Plhuong phdp xac dinh pha rai tinh rodn theo sudt ticn hao dién nang cho mor don vi

sun pham

Péi vai cac ho ticu thu ¢d do thi phu tai khong déi hoac thay déi it, phu tai tinh toan

thudc nhom phu tdi cua ca phu tai 16n nhit 1ay bang gid tri trung binh cti ca phu tai 1dn nhit do6.

Dai vai ciie ho tico thu ¢o dé thi phy tai thue 1& khong thay déi, phu tai tinh todn bang
phu tai trung binh viu dirge xie dib theo suat ticu hao dién nang trén mot don vi san pham khi
cho trude (6ng san pham sin audt trong mot don vi thoi gian.

pu = ‘)Lu = _I_L (7'5)

trong dé a - sudl ticu hao dién nang wén mot don vi sin pham tinh bing kWh; M_,- s6 lugng san

pham san Xudt trong mot ca: Tea - thdi gian clia ca phu tai 16n nhdt tinh bing h.

Khi biét 56 licu v¢ suit 1icu hao dién ning trén mét don vi san phiam 4 va téng san phim
san xuat trong ¢i nant M e phan xuong hay xi nghiép, phu tai tinh todn duge tinh nha sau:
ahM
b -
l|| T o (7'6)
LLan
N&u bict 86 Jiéu v¢ sual téu hao didn nang theo cac 16 mdy riéng a,,, phu tai tinh todn

c6 1thé xic dinh theo bicu thire sau:

+ PO1 vai phian xuong

a

S l\/i
P, =—t—- -+P (7-7)

t pr T (.pych

LIRS
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+ D81 vai nha may ndi chung:

Pium = (an»px.l + Pl(»nm.ch MK max (7-8)
|

trong d6 a,,;M - tiéu hao dién niang cla timg 16 mdy;

P pwcne P iwmen - Phu téi tinh todn cla ca phu tai 16n nhat cha cic ho tiéu thy thude phan

xudng chung va nhi mdy chung. Ching dugc xac dinh phu thudc vao ché do va do thi 1am viéc;

Poux e - thoi gian sr dung phuy tai tic dung cuc dai ca phan xuong ( tra theo tai liéu

hirng dan cia cdc nganh hay tra trong s6 tay);

n - s6 t§ mdy c0a phan xudng;

m - s6 phan xudng cta nha may.

Suat tiéu hao dién ning cla tirng dang san pham duoc cho trong cic s6 tay tra ctiu.

c¢) Phuong phdp tinh phu tdi theo sudt phu tdi trén mér don vi dién tich sdan xudt

Phu téi tinh toin ctia nhém hé tiéu thu theo suat phu tai c6 thé xdc dinh nhu sau:

P, =pF (7-9)
trong dé F - dién tich bS tri nhém ho tiéu thy, m?;
Pu- Sudt cong suat tinh todn trén 1m’ dién tich sin xuat, kW/m?’.

Xac dinh phu tai tinh todn cho toan phin xudng cling diing cong thic (7-9) nhumg gid tri
Py ¢in phai 1ay bang gid tri trung binh ctia né theo kinh nghiém déi véi cdc phu tai cla cic phan
xuong tuong ty. Sudt phu tai tinh toin phu thude vao dang san va duge phan tich theo s6 liéu
thong ké.

d} Xdc dinh phu tdi tinh todn theo cong suat trung binh va hé so hinh dang

Phu tai cia nhdm ho tiéu thu xdc dinh theo cong suit trung binh va hé s6 hinh ding d6
thi phu tai K, nhu sau:

l)ll - K hd Pc‘n (7' ]-O)

Qll :Khd.qQLa (7_11)

hoac
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Qll = Plltg“p (7 12)
S(l = NPMl + Ql’-l

Theo phuong phidp nay, phu tai tinh todn duge 1ay bang phu tai trung binh binh phuong,
tl:’C 15 Pl( = Plh.bp; Qu = Q(h.hp-

N6i chung gia thiét phu tai tinh todn bing phu tai trung binh binh phuong 1 khong
chinh xdc, tuy nhién trong mot s6 trudng hop, phu tai trung binh binh phuong c6 thé sir dung
nhu phy taj tinh todn; chang han, d8i véi cdc nhém ho tiéu thu véi ché do 1am viée 1ap lai ngan
han, biéu thize ludn luon diing.

Theo nguyén i cuc dai cla phu tai trung binh, biéu thic nay hoan toan dp dung duge doi
v3i nhém ho tiéw thu c6 ché do lam viéc dai han theo chu ki ciia nhém T, << 3T, vi du nhu d6i
vai cdc mdy can nong.

Trong truong hop chung, ddi véi cidc nhém ho tiéu thu cé ché do 1am viéc lau dai, gia tri
K:. phu thudc vao cic chi tiéu ché do lam viéc, s6 thiét bi hi¢u qua va duoc xdc dinh bang biéu
thirc:

(7-13)

trong d6: k12 hé s6 hinh dang nhu nhau cia cic thiét bi trong nhém;
Ny, 1a s6 thi€t bi hiéu qua cua nhém thiét bi.

Khi khong thé xac dinh duge hé s6 hinh ding cia d6 thi phu tai theo kinh nghiém thi cé
thé 1ay gan diing K,,, = 1.1 - 1.2, lic bay gid gid tri K,, gidm ddn theo hudng tir bac thip dén bac
cao ciia hé théng cung cap dién. Trong biéu thirc xac dinh phu tai tinh to0dn (7-12 va 7 - 12a)
cong sudt trung binh cha ca mang tai 1n nhat P, Q,, trong diéu kién thiét k& duge xdc dinh
theo mot trong cac phuong phdp sau day:

- Theo s6 liéu cong suat dat va hé s6 si dung.
- Theo $6 liéu vé phu tdi trung binh hang nam va hé s6 ca theo nang lugng.

Theo s6 liéu vé suat tiéu hao dién nang cho mot don vi san pham va sdn luong cla phan
xuong hoac cia xi nghiép.

Theo s6 liéu suit phu 1ai trung binh trén mot don vi dién tich san xuat.

e) Xac dinh phu tdi tinh rodn theo cong sudt trung binh va hé soé cuc dai
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Phuong phip xdc dinh phu tai tinh todn theo cong suat trung binh va hé 56 cuc dai con
20i la phuong phip xdc dinh phu i tinh todn theo 56 thiét by hicu qud. Phu tdi tic dung tinh todn
cha nhom ho tGéu thu ¢ do thi phu ti bign déi (O 1a1 ca cdc bac cla ludi cung cip va phan phoi,

ké ca mdy bién ap, duge xac dinh theo cong suil trung binh va hé s& cye dai nhu sau:

pI| =KmaxKu.l dd (7’ l 4)

Co 53 dé xdc dinh phu tai tinh todn ka nguyén i cue dai phu tai trung binh.

Phy tdi cyc dai trung binh uong thdr gian T, = 3T, duge xem la phu tai tinh 1odn.
Thuomg coi T,, = 30ph dé tinh phu tii trung binh (T, = 10ph). Trén co sd d6 dua ra cong thic
tinh todn gan ding va xdy dung cic duong cong tinh todn don gidn K, =f (n,,) Gng vdi cdc gid

tri K, khdc nhau dé¢ xdc dinh cic gid tri cua hé 6 cuc dai.

Phu tai phan khing tinh toidn ¢ba nhém ho tiéu thu vdi dé thi phu tai bién doi xdc dinh

nhu sau:
Khl nhq g 10 thi Q“ = lnglh
Khin,> 10 thi Q,=Q,

Trong d6 Q,, 12 cong sudt phan khing trung binh cila nhom ho téu thy cla ca mang tai
16n nhat.

7.2.2.5. Cdc hé so thuong gdp cua phu tai

a) Hé s& siv dung cong suat 1gc dung coa hd téu thu k; hoac cua nhom ho tiéu thu. K,

la Ui 56 giita cong suat tac dung trung binh cia ho ticu thy (hay nhém ho ticu thu) véi cong suat

dinh mirc cia né:

P Zku}pdm
th | i

Nt N h (7'15)

Pum P B ip
i
|

H¢ s6 su dung ciling nhu phy 1ai trung binh, duge xét vdi ca phy tai 1dn nhit cia ho viéu

K =Pw g

NU

thu vi 1a chi tiéu ¢o ban e do thi phu tai.

D)HE s6 phue tar Kt ti 86 gilta cong suat tic dung thue & tiéu thy (wic 1 phu tai trung

binh trong thai gian déng py, thude khoang t,,) vai cong suat dinh mic cla né:



P Pe . Kk
k, =t = Be P (7-16)

Pum p dm t d k d

trong dé: k, - la hé 86 dong dién cho ho tiéu thy tdc 1a ti s6 coa thoi gian déng dién cho ho tiéu
thu t, vdi thoi gian clia ca chu ki khao st ¢, Thai gian déng dién cho ho tiéu thu t, trong maot
chu ki 13 tng thai gian 1am viée ¢, v6i thdi gian chay khong tai ¢, tic 1
t t, +t,
ky=—t=-Nh_—8 (7-17)
ta L
Heé s6 dong nhém K, 1a gid tri trung binh ¢6 trong s6 cua hé so dong dién cho tat ca ho

tiéu thy tham gia trong nhdm, tinh theo cong thirc sau:

k
K, = 2 KsPun (7-18)

Hé $6 phu tai theo cong suit tic dung clia ca nhém K, 1a ti $6 cia hé s6 sir dung nhém

Ku Véi hé 6 dong nhom K.

¢) Hé 56 cue dai K, 1a dai luong phu thudc vao 6 ho tiéu thu hieu qua n,, va mot loat
cdc hé s6 dac tnmg cho ché do ticu thy dién nang cua nhém ho ticu thu d6. C6 thé tra do thi

hoac tra bang theo hai dai lugng L hé s6 st dung K, va s6 ho ticu thu diung dién hiéu qua ny,.

d) Hé s6" nlu can K. ¢6 quan h¢ vér do thi phu tai nhém. He $6 nhu cau cong suat tic
dung la ti 56 gita cong suit tdc dung tinh todn véi cong suat dinh mic ciia nhém ho tiéu thu:

Km = Pu / P«!m (7'1 9)

C6 thé tim K, bang cdch ira s6 tay ki thuat theo so luong thong ké cua cac xi nghiép,

phan xuong tuong wng.
7.2.3. Xiac dinh phuong huéng st dung nguon dién trung uong va nguon dién dia phuong

Sau khi da xic dinh duoc nhu cdu dién nang A va tong cong sudt tinh todn P, cila qui
hoach, can xdc dinh cdc nguon cung cap. Tir cic ban qui hoach ciia mang dién trung vong, can
tim hi¢u kha nang lay di¢n tir mang dién trung vong sé c6 trong thoi gian qui hoach cho mang
dién dia phuong. Cin phan tich msi tuong quan gilta cac ngudn, cic dac diém vé chi tiéu kinh t&
nhu gid thanh 1 kWh dién san xudl ra, gid thanh van chuyén nhién li¢u, tan dung ngudén nhién
liéu dia phuong v.v... Ciing can quan tam dén cip dién dp (6; 10; 20 kV), bin kinh hicu dung cia

cdc cap dién dp rong didu kién cu thé cla dia phuang, vi tri cdc tram bién 4p trung gian v.v...
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Mot van dé rat ding quan tam khi qui hoach nguén cho dia phuong 13 phai can nhac
ding muc dén nhimg nguon ning luogng cé kha nang khai thac duge o tai dia phuong, nhit 1a &
cdc d_‘ip phuong mién ndi hay hai dao 1a nhitng not ma mang dién trung vong chira vuon 16i duoc
hoac chua dip tmg duge diy di nhu ciu clia phu tai. O cic dia phuong dé ngudi ta hay nghi dén
céc ngudn nang lugng nho ma ta tam goi la nang lugng mdi nhy thuy dién nhd. ning tuong gid.
nang luong dia nhiét, nang luong mit 1rdi v.v... Can ¢é nhiing s6 liéu cu (hé cila cung va ciu &

dia phuong dé chon duoc phuang dn cung cap dién 8 vu.
7.2.4.X4c dinh ciu tric téi uu caa mang dién dia phuong
7.2.4.1.Xdc dinh s6 lirong va vi tri ctia cdc tram bién dp

S6 lugng cic tram bién dp & dia phuong phu thudc vao nhiéu yéu t8 nhu cdp di¢n ap,

cong suac va vi tri dia §i cta cdc ho dimg dién, cap do du phong cla phu tai v.v...

Trong nhiing cum dan cu nho viéc xac dinh s6 lugng cac tram bién ap phin phdi khong
phiic tap [am vi cdc tuyén day thudong duge xay dumg doc theo céc dudng truc di duge qui hoach
va s6 luong tram bién dp s& khong I6n. Nhung déi vé6i cdc diém dan cu 18n hoac cac khu phé, thi
tran v.v... Viéc xic dinh o lugng va ¢ong suat t6i uu cha tram bién dp phan phdéi lai 1a mot bai
todn kha phic tap.

V1 tri 161 uu ciia cic tram bién dp c¢o y nghia cao déi vdi cdu tric t6i uu coa mang dién
dia phuong. Dé Iira chon durge mot vi tri hop 1i cho tram bién dp phan ph6i cin phai thoa man
mol 6 diéu kién sau:

L. Vi tri dat tram cing gan tam phu tai cang t6t vi nhu vay tong cac tich giffa khodng
cach tr tram dén cdc phu tai vi cong sudt cia cac phu tai la nho nhat.

2. Vi tri dat tram phai duge chon sao cho phit hop vdi qui hoach va qui dinh cua dia

phuong va cdc ving lan can.

3. Vi trf dat tram phai thuan tién vé mat dia Ii nhu gidn duong giao théng, cé di chd dé
xay dung va phdt trién, thuin tién cho cic tuyén day vao va ra.

4. Vi tri dat tram phai dam bao cho viéc diéu ap cho tram.

5. Vi tri dat tram phai dam bao vé miat mi thuat vé kién tnic va khong phid vo canh quan
moi trudmg.

Vé mat Ii thuyét cin chon vy tri dit tram tai tdm phu tai cla khu vuc ma tram s& cung

cap dién. Tuy nhién cic toa do X va Y cla vi tri dat tram ¢6 thé xac dinh theo cac phuong phip
nhu sau:
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a) Xac dinh Xva 'Y theo tam ph tdi

X = ZX—‘P' Y = Zy'i
2P 2P
trong d6: x,. y, 1a toa do cila phu 14i i;
P, 1a cong sudt cia phu tai .
b) Xic dinh X, Y Khi ¢6 xét dén ca thai gian 1am viée T, clia phu tai thit i trong ca thoi ki

tinh todn.

Phuong phip nay do gido sur A. H. Butkov dé xudng. Toa do X, Y duge xdc dinh nhu

Sau:

X _Z)_('P'T' - Y:;y_"_g
Y RT > PT,

c) Xac dinh X, Y theo nang luong truyén tai

Ta thiét tap duge ham muc tiéu:

r > 5
M=Y AV, -X)’ +ty, - Y)’ (7-20)
trong dé: A, la dién ndng néu thu cia phu tai thy i.
Lay dao ham biéu thic trén va cho bang 0:
_a.M_ — 0 : -(‘BM = 0
oX oY
Giai ra s€ xdc dinh dugc toa do X va Y.

7.2.4.2. So dob ddu day t6i un

L. Plutong phdap so sanh kinh 16 kT thudt

Khi qui hoach mang dién dia phuong can nim viing nguyén tic co ban la dim bao xay
dung mét hé thong cung cap dién an toan va kinh t€. Muc dich cua viéc qui hoach mang dién 1a
tim ra mot phuong an phit hop nhat véi nguyén tac néi trén.

. Trudc hét can phai vach ra cic phuong dn so dé diu day kha thi cia mang dién, déng
thoi phai tién hanh lua chon dién dp 1di dién, duong day du phong v.v... Mot phuong 4n so do
mang dién c6 thich hgp hay khong 12 do rit nhiéu y&u t6 khac nhau quyét dinh: phu tai 16n hay

nho, s6 luong phu tai nhiéu hay it, vi i phan bo phu tai, mic do yéu cau vé dam bio lién tuc
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cung cap dién, dac diém va khi nang cung cap clia cic nha may dién, vi tri phan bé cic nha may
dién, k&t cau cia mang dién ¢6 sin d dia phuong v.v... Ngoii ra con nhiéu yéu (8 phu ciing anh
hudng dén két cau va tuyén dudng day cha mang nhu cic diéu Kién vé dia chat, khi tugng, thuy

van, dia hinh, tinh hinh 8 chitc, quan I thi cong v.v. ..

Nhu vay khi vach ra cic phuang dn so d6 dau day phai can nhac, dé cap ddy do dén cic
y€u 16. Tuyet doi khong thé coi viée lap so d6 diau diy nhu mét bai todn hinh hoc néi miy méc
gilta cac diem Vi nhau, hoac tuy ¢ dé cap dén mot s6 yéu té nhung khong toan dién. Cich giai
quyét nhu vay s&€ lam cho $6 lugng phuong dn qua nhiéu, trong dé ¢6 ahiéu phuong dn vo 1i lam

mat nhicu thoi gian ma thudng ket qua im duge tai khong phai 12 phuong dn téi wu.

Nguoc lai, néut chia ra timg khu vie nho dé phuong dn duoc don gidn thi s& gat bd diroc
rat nhiéu yéu 18 licn quan va ¢6 1hé lam s6t nhiéu phuong dn. Thudng phuong 4n duge chon
bang cach nay khong chac di 1a phuong dn 161 wu. Chi dugc phép phan ra timg khu vuc dé lap
phuong an so sdnh néu phu tai da hinh thanh nhitng kbu vuce 16 rét va doc lap véi cdc yéu to
khac.

PéE lua chon phuong dn didu diay cin vach ra mot s6 phuong édn kha thi dé dua vio so
sanh kinh t& ki thuit, Khi vach phuong dn, ¢an quan tam ding mic dén mang dién ¢6 sin dé néu
tan dung ducc thi ¢6 thé sir dung lai (vi du nhv tuyén di day, cot, xa, sit...). $6 lugng phuong dn
dua ra so sdnh can phai hop li. Muon vay can dua vao tinh hinh mang dién da c6 & dia phuong,
trén co s& phan tich vé nguén va phu tdi, dong thai phai xét dén cic dicu kién khic cua dia

phuong nhur giao thong, dia hinh, diéu kién thi cong, diéu kién van chuyén thiét bi, vat nr v.v...

Sa do6 dau diay cia mang dién dia phuong bit ki déu ¢6 thé phan thanh ba loai: loai hinh
tia (hinh 7.4), loai mach vong kin (hinh 7.5), va loai Lién thong ¢hinh 7.6)

A A

>

Hinh 7.4 Hinh 7.5 Hinh 7.6

Tat ca nhimg s0 46 dau day phirc tap déu ¢6 thé coi nhr mét 16 hop cia nhimg loai so

d6 dau day ndi trén.
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Duéi day, s€ so sdnh dac tinh
va ru khuyét diém cla ba loai so do dé
theo hai truong hop khic nhau: cé du
phong va khong cé du phong. 1

1. So sanh hai ser do ddn day
logl lind tia va liéu thong trong triong

hop khong ¢6 di phong.

Xét so do (h. 7.7a) va (7.7b).

Gia thiet 1. > 1), > /, Hinh 7.7. So d6 hinh tia(a) va so dé lién
. ) . . thong (b).
a. Uu khuyer diem cha so do
hinh tia:
Ul diém

- Xdc sudt cat dién do sy ¢6 wwong dsi it vi méi phu tai déu ¢6 dudmg day dién riéng

cung cap dén, mot duomg day bi sir ¢6 khong the anh hudng sang duding day thi hai.

- Khoang cich din dién wuong doi gian. Do d6é néu day din duge chon theo mar do kinh
t& clia dong dién thi chi phi vé von ddu tu, mic ton that cong suat va 16n that dién ip déu tuong
déi nho.

- C6 the sir dung nhimg thi¢t bi don gian ré tién & cudi dudng day (vi du chi can dung
dao cdch ly ma khong cdn (a1 mdy cac ... ), Thiét bi bao veé role ciing don gian. Vi du. néu dutmg

day ngan, c6 thé chi dung bio vé qud dong dién [a du.
Khuyét diém

- Néu sa hinh tia nhiéu thi so d6 tram tang dp A phic tap, t6n nhiéu thiét bi nhat 1a mdy

ciit cao 4p, va bo tri mit bing 160 dal.

- Né&u chon day theo mat do kinh & ctia dong dién, nhiéu trudng hop phai tang tiét dién
dé ch6ng tén that ving quang va dam bao dé bén co gidi, tuy rang ton thit dién dp va 18n that

cong sudt ¢6 giam hon
b. Ut khuyét diém ciia sa do lién thong
Un diém:

- Chiéu di cua 1oin bo dudng day tuong d6i ngin, nén von diu 1 xay dung mang dién

¢6 thé it hon.
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- C6 thé 1an dung duoc kha nang tai dién cha day din (con & so d6 hinh tia nhiéu khi wy
dong dién nho nhung van phai chon day to...).

- C6 thé dung dugc nhimg thiét bi don gian & tram trung gian | (hinh 7.5) va tram cuéi 2
- Viéc 16 chirc thi cong s& thuan tién hon vi hoat dong trén cing mot tuyén.
Khuyét diém:

- Vi khodng cdch dan dién t6i phu tai 2 twong d6i xa, nén t6n that dién nang cling nhu
t6n that dién dp 16n hon.

- Xdc sudt sy co mar dién tuong doéi 16n, vi su ¢8 & doan dudng day nay ¢6 anh hudng
truc tiép tGi doan kia.

- Néu vi mét 1i do ndo dé, vé phia cao dp phai dung mdy cat thi s6 lugng may cét s&
nhiéu hon, va bao vé rale ¢6 phitc tap hon (bio vé qud dong dién ¢6 2 cap thdi gian va bao vé cit
nhanh).

2. So sanh ba loai so dé noi trén nlumg ¢6 dy phong

Gia thiét c6 cic so d6 (hinh 7.8a), (7.8b), (7.8¢)

A A

a) 2 b) c)

Hinh 7.8. Cdc so dé c¢6 du phong: Hinh tia (a). Mach vong kin (b). Lién thong (c).

Péi véi so d6 hinh tia (hinh 7.8a), tuyén ndo ciing phai dung hai 16 vi vay rat ¢é thé phu
tai ¢ moéi 16 khong 16n 1am nhung phéi chong vang quang dién va bao dam do bén co gidi nén
phai tang tiél dién day din, do d6 von diu v g tang. SO lugng dudng day nhiéu nén thiét bi cia
cdc tram bién dp phai tang cudng nhat 1 tram tang 4p A. Uu diém cia loai so dé nay 1a ton that
dién 4p lic binh thudng ciing nhu lic si ¢6 déu it, 6n that dién nang cing it.

So dé mach vong kin (hinh 7.8b) ¢6 nhimg wu diém ndi bat la:

- Vén dau tuit.
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- Mitc d6 an toan lién tuc cung cip dién rat cao. Pudng day clia mang dién hinh tia hay
lién théng, ngay di ¢6 hai 16 trén hai hang cét cdch nhau khong xa, khi bi sét ddnh hay bi phd
hoai vdn c6 thé ca hai 16 ciing bi cit dién.

- It kha nang phai tang tiét dién dé chong (dn that ving quang va bao dim do bén co
giGi.

Khuyét diém cia sa dé mach vong kin Ia:

~ Tén that dién 4p lic sy ¢6 tuong déi cao.

- 88 lugng may cat cao dp nhiéu hon.

- Bao vé role c6 phifc tap hon (bao vé dong dién c¢6 hudng va bio vé cat nhanh) nhung
khong phai 12 kho khin va dit tién 1am.

So sdnh so d6 lién thong (hinh 7.8¢) véi s6 d6 mach vong kin thdy: chiéu dai tuyén day
phai tham do ngén hon, 16n that dién dp ltc su ¢6 bé hon, phi tén vé cong tic tham dd va t6 chic
cong trudng thi cong it hon. Nhung tién dau tu thiét bi va dudng daycé thé nhiéu hon (vi 16 kép).
Mitc d6 dam bao an toan kém hon mic dau da dung 16 kép. Kha nang sv ¢4 lan rong va mat dién

toan bo nhiéu hon.
Viéc dung sa d6 cé dur phong hay khong, phu thuoc tinh chat caa phu tai.

Hai loai so dé hinh tia va lién thong khong ¢6 du phong thich hop vdi moi cap dién dp,
cdn so dé loai mach vong kin tht néi chung chi thich hgp véi cap dién 4p tuong d6i cao. So do
hinh tia mot 16 dung nhiéu nhat cho cic mang thap sing hoac dong luc & dién dp thidp. Cde tram
6; 10 va 22kV ciing thudng hay ding loai so d6 hinh tia dé cung cap dién.

So do hinh tia hai 1o thuong ding cho cic mang dién cé cong suat tai 10n véi cic cap
dien dp 110; 220kV.

So dé mach vong kin duge dung nhiéu nhdt & cic mang dién trung dp trong thanh phé va
c4dc mang dién cong xudng véi dién dp 6, 10; 22 kV. Nhimg mang dién nay khi van hanh thong
thuding theo ché& do mang kin dé hd. O cdc mang dién khu vuc néu phu tai so v6i kha nang tai
cla cip dién dp van hanh khong Ién lam, thi dung sd d6 mach vong kin rat t6t. So d6 kiéu lién
thong thudng ducce dung O cdc dudng day cung cdp dién cho mot s6 phu tai gan nhau.

3. Lua chon va vach tuyén day

Lua chon vi vach tuyén 12 cong viéc khoi ddu cha nhiém vu thi€t k& duong day tai dién.
N6 c6 anh hudng 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 cic dudng day tii dién & nudc 1a khd phic tap. Puong day tai dién
phdi bing qua doi ndi, rimg rim. diam ldy, dong chiém ngidp nude, ven bien, song ngdi, dé dap,
dudng giao thong, khu vire quan sy, khu dan cu dong dic, khu cong nghiép méi hinh thanh ma

qui hoach chua 6n dinh, giao thong chua phat trién, v.v. ..

V1 vay, vi¢e lra chon va vach tuyén duang day thudng gap nhiéu khé khin trg ngai, phai
mat nhiéu thoi gian dicu tria, nghién ¢iu, giai quyét cic thu tuc phap i véi cdc nganh hiru quan

va dan cu dia phuong. Khi vach tuyén dudng day phdi chi y nhitng diém saw:

a. Phai quan tam dang mitee t6i qui hoach toan dién, tinh hinh khi tugng, dia chat, thuy
vin, nguon cung cip nguyén vat Li¢u, dicu Kién thi cong, qudn Ii van hanh hién nay va sau nay.
Dicu kién quan li van hanh cin duge quan tam ding mifc, vi khi xay ra sy ¢6 mat dién phai xu Ii
nhanh chéng, trinh thiét hai nhicu cho san xuat. Co ging chon tuyén di sit dutng giao thong,
nhat 13 trong didu Kién nude a hign nay, viéc phat hicn va xir i sy ¢ dudng day con rat vat va va
mat nhiéu thai gian do chua ¢6 diéu kién dé hién dai hod cong tic quan Ii van hanh. Dong thoi
phai c6 ging chon duge tuyén cd chi¢u dai ngin nhat (so véi dudng sdt va quac 10, chidu dai
tuyén dudng day ngin hon tir 5 - 10% {ic hop 1i ) va 56 lugng cot géc trén tuyén cdn giam dén
mic 18i thiéu,

b. Xic dinh ciic vi uf vuot qua song 16n, dudng sat, quoc 16, duong day dién ap thap,
thong tin... Diéu quan trong la phidi dam bio van hianh an toan cho ban than dudong day va cho
cic cong trinh ma duong day vugt qua. Kin chon cdc khoang vugt song 16n phai chua y day da
cac diéu kién vé dia chil, dja hinh, khi hiu, nude [T, thuyén be qua lai, qui hoach nganh van tai
thuy, su x61 1 ba song, dong xody, d¢ dicu... Trude khi vach wyénh chinh thife can luu y dén céc
budc tiep theo nhur phuong dn kT thudt, mong cét, vi tri vuot ... dé trinh khi thi cong phai diéu

chinh tuyen.

c. Can han ¢ch¢ vige phai dgd bo nhiéu cong trinh kién triic hay sir dung qud nhiéu ruong
dat canh tac khi vach tuycn va thi cong duong day. Ngoai ra cling can chd y ding mifc (8i viéc
chon khoang cot, loai xa, uép dia.. ciing nhu cong tic quan li van hanh doi véi wyén day qua

vung doi ni.

d. Ciin bo thict k& dudng diy can ¢6 Ki€n thirc vé cac mon khao sat, tham do, trac dac
(16t nhat 1a biét két hop chat ché vdi cic bd mon nay) dé vach tuyén phi hop vai dia hinh, dia
chat, khi hiu va cdc cap dudng giao thong.

Sau khi vach ra mot so phuong in cin phan tich so bo dé loai bot va chi giir lai vai

phuong dn dé tinh toiin cu thé so sanh vé ki thuat va kinh t&. Khi phan tich so bo ¢6 thé dura vao
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tong momen phu tai P/ (trong.dé P 1A cong suat tai trén cdc doan dudng day, / la chiéu dai timg
doan duong day tuong img). Momen phu tai ty 1¢ thudn véi khoi lugng kim loai mau sit dung va
tdn thit cong suat trong myng dién. Khi dung P/ dé 5o sdnh can chd y la quan hé giita ton that
cong suat va khoi lugng kim loai mau véi ZP! chi diing trong truong hop cic doan dudng day
duoc chon vdi cling mot mat do dong dién. Hon nira XP! chi ¢é thé ding 1am mot trong nhimng
can ctr d€ so sdnh sa bo chir khong dung lam chi tiéu gid thinh cua dudng day, vi trong gid thanh
dé cé mot bd phan (gém su cich dién, cot, v.v...) khong ¢é quan hé hoic ¢é quan hé¢ khong

dudng thing v6i momen phu tai.
4. So sdanh cde piniong an vé mdt ki thuit

Lua chon phuong dn 161 yu cia mang dién la phai dya trén co sd so sanh vé k1 thuat va
kinh t&. Néi cich khic 1a dua trén nguyén tic bio dim cung cap dién an toan, tin cay va bao
dam kinh t€ nhat d¢ quyét dinh phuong an. Phuong dn nao c6 von dau tu nhd va phi ton van
hanh hang ndm nhdé ma vin dam bao cic chi ti¢u vé mat ki thuat 1a phuong dn 61 wu nhat nhat.
Nhu vay trude khi so sanh cic phuong dn vé kinh t€ cdn kiém tra diéu kién K1 thuat clia cdc

phuong :in

So sanh cdc phuong dn vé mat ki thuat tdc 12 xét xem cac phuong dn dua ra so sdnh cé
dat yéu ciu vé mat ki thuat hay khong? Mdc do thoa min cdc yéu cau Ki thuat clia ching nhar thé
nao? Cuy thé 1a d6i vai timg phuong dn phai chon tiét dién day dan va sau d6 kiém tra xem day
din dé ¢6 lam cho mang dién thod man cic yeéu cau ki thuat hay khéng. Cic yéu cau do la:

- Pam bao do bén ca.

- Pam bao ton thit vang quang khong qud 1on.

- Pam bao dong dién sy c6 nho hon hodc bang dong dién cho phép.

- Pam bao 16n that dién 4p dén moi diém trong moi ch€ dé déu nho hon hoic bang gid
tri cho phép. Néu phuong dn nao khong dam bao vé ki thuat thi phii thay déi thong s6 dé cho né
dam bao ré1 méi dua vio so sanh Kinh (€, mac di nhu vay c6 thé lam tang vén diu wr clia n6 (vi
du tang tiét dién day dan d¢ dam bao djéu Kién ton that dién dp cho phép).

5. 80 sanh cac pluong dnové mdit kinh 16, chon phitong dn 161 1

Pé dam bao tinh kinh t& ctia phuong dn cdn xem xét mot cidch toan dién anh hudng cia
n6 doi vai cac nganh Kinh t€ quoc dan. Khi lap cdc phuong dn dé so sanh vé mit kinh t€, cin
phai dé cap ddy du cic y€u (8 ¢6 lién quan trong madi phuong dn thi két qua so sinh mdi cé gid
tri. D€ giam khoi luong v tranh nhig tinh todn trung, Khong cin so sanh nhitng phin giong

nhau clla cdc phuong dn.
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So sdnh cdc phuong dn vé mat kinh t€ la so sinh vé hai mit chii yéu nhu sau:

a) Van dau tu K: bao gom von dau te xay dung dudng day tai dién, tram bién dp, trong
dé cdn dé cap dén viéc tan dung, cai tao mang dién cil, kha nang dau tu, thay déi thiét bi.

b) Chi phi van hanh hang nam Y ,,: bao gdm khau hao, tu sira, bao quan, thay thé thiét

bi, tra luong ngudi van hanh va phi t6n vé tdn thit dién nang.

Thuong t6n tai mau thudn nhy sau: mot phuong dn ¢6 von diu wr I6n thudng lai ¢6 chi
phi van hanh nho va nguge lai. Vi vay phuong dn t6i wu phai la phuong dn c6 chi phi tinh toédn
hang nam Z bé nhat:

Z=(ay +2,)K+ Y, . dnim (7-21)
trong dé: a,,, - hé $6 van hanh;
a,. - heé s6 tiéu chuan thu héi von diu v phu.
Phi tén van hanh hang nam cta mang dién bao gém:
- Khau hao thiét by.
- Chi phi sira chifa thuong ki va quan i mang dién.

- Chi phi v¢ 16n that dién niang hang nim.
Ta s& xét cu thé cic loai phi t6n  van hanh d6:
+. Khdu hao thiét bj
Trong qué trinh van hanh, cdc thiét bi déu din ddn bi hu hong, hao mon, bat bude phai
lan lugt thay thiét bt mdi. Do d6 médi nam phai tich luy mot sé tién dé sau mot thoi han qui dinh
s& ¢6 db von dé mua thi€t bi méi. Thoi han cin thay thiét bi khong nén chi hiéu 1a lic thiét bj da
gia c6i hu hong ma con phai xét dén tinh hinh (i€n bo vé kinh t€ va ki thuat, phai doi méi thiée bi

mac ddu vé can ban liic d6 thiét bi van chua bi hu hong.
+ Chi phi sita chita thuong ki va quan li mang dién

Pé ¢6 thé bio dam an toan cung cap dién va nang cao tinh kinh 1€ trong van hanh, phai

thudng xuyén sta chifa, kiém tra dinh ki, thi nghiém du phong trong mang dién.

Cia hai khoan tién khiu hao thi€t bi, chi phi sira chita thudng ki va quan 1i mang dién déu
duoe tinh biang s phin tram cla téng s6 vén diu tu xay dung mang dién.

+ Chi phi vé 161 that dién ndng hang ndm
O cdc mang dién 16n, 18n that dién nang hang nam trén dudng day va mdy bién dp tdi

hang trieu kildodt gids (KWh). Vi the cdn phai quan tam dén chi phi vé t8n that dién nang trong
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tong phi ton van hanh hang nam. Chi phi vé ton that dién ndng hang nam phai tinh theo gid bin
clia mot KWh dién nang.

Trong khi so sinh vé kinh (¢ thudng ¢4 mau thuan nhu sau: phuong dn c6é vén ddu ny
16n, lai c6 phi tén van hanh nho va nguoc lai. Trong trudng hop nay dé dinh gid cac phuong 4n
phai xét 161 thoi han thu hoi von dau tu phu. Viée bo thém von dau trr (vén dau tu phu) vio mot
céng trinh nao d6 dugc xem nhu 1a kinh 1€ néu sau mot thoi gian qui dinh thu héi duoc vén bod
thém do giam duge phi 16n van hanh trong thasi gian dé. Thai gian nay tuy theo timg nudc, timg
giai doan phét trién Kinh & ¢4 thé 13y 16n hay bé. N&€u von cén it thi thdi gian nay nén chon
ngin dé thu héi vén nhanh. Tiéu chudn cda Nga hién nay 12 8 nam, con & nudce ta thdi gian ndy
nén lay ngén hon.

Nhu vay phuong phdp tinh theo thai han thu hdi von ddu tu phu cin ban 12 so sdnh sy
khic nhau v& vén dau wr (K, - K,) v6i sif 1iét kiém vé phi t6n van hanh hang nam (Y, - Y,) theo
biéu thic:

_K, -k,
- Y ‘Q-z—

T (7-22)

trong dé:
K, va Y, la von diu wr va phi 16n vin hanh hiang nam ciia phuong 4n tha nhat;
K, va Y, la von dédu tr vi phi tén van hanh hang nam clia phuong dn thit hat.

Thoi han thu héi vén dau tu phu T (tinh hang nam) duge so sanh vai T, [a thai han thu
héi von dau tu phu tiéu chudn khi so sinh phuong an.

- Néu T =T, thi cdc phuong an vé mat kinh t€ cé gid tri nhu nhau.

- Néu T < T,. thi phuong 4n thit hai tic 1a phuong 4n c6 von dau tu 16n va phi tén van
hanh nhé duge coi 13 phuong dn kinh t& hon, vi ring do viéc giam duge phi t6n van hanh hang
ndm ma chi can sau T nam bé hon Tte di hoan lai duoc di phan von bo thém ra lic dau.

- Néu T > T, thi phuong dn véi voh ddu tu nho va phi t8n van hanh ién s& 1A phuong 4n
kinh € hon.

Néu thay T bang T, thi biéu thic (7.22) ¢6 thé viét nhu sau

K, -K,

- = (Z=9T,
Y' _YZ ( ) v

(7-23)

hay la
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l 1
Y+ - K=Yy + K, (7-24)

[ W

: ] o ‘ :
Goit Y + — K 1a Z. Nhu vay phuong dn nao cé tri s6 Z bé hon sé la phuong dn kinh te

hon. Z goi la chi phi tinh toin hang nam.

Ki hiéu tri s6 nghich dao cia thai han thu héi von dau tu phy 1a

T
a,. 12 hé s6 thu hoi ven dau tr phu ticu chuan

Tém lai ¢6 thé (im duge diéu Kién kinh (€ cla phuong dn. Phuong dn nao c6 chi phi tinh

todn hang nam Z nho nhit s& 1a phuong én kinh 1€ nhat:
Z=0a,K +Y =>min (7-25)
trong do:
Y 12 phi tén van hinh hang nim, duoc 1inh nhu sau:
Y=oy K+ Y., (7-26)
Nhu vay ham chi phi tinh todn Z = (¢, +a,, ) K + Y\ =aK + Y4, (7-27)

trong dé: + K la v6n diu tu mang dién. Trong von dau tu nay ta chi cdn ké nhimg thanh phin
chil yéu. Thanh phin von dau wr duong day di duge xay dumg @ nude ta phan bo nhu bang 7-5.
Bang 7-5. Thanh phdn vén dau tie

Thaoh phin vén ddu Ti te (%) ]
- Thi&t bi dudng day 36-42
- Kién tric duong day (cot, xa, mong):
Cot diic thu cong 32-38
Cot dice 1y tam 42
- Nhin cong tap 9-10
- Chi ph{ giin ti€p 10-15

Pé cho nhanh gon, trong so sdnh kinh 1€ chi viéc ldy gid thanh t6ng hgp cla mot
kilomet dudng day dé tinh. Gia thanh mot kilomet dudng day khong nhimg phu thudc dién ap
cla duong day, tiét dién day dan, mi con phu thude dia phuong dudng day doé di qua. Puong day
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16 kép (hai mach) di song song wen hat hang cot khic nhau thi gid tién bang 1,6 lan dudng day
16 don. Sd di khong nhan 2 vi tién dén bl hoa mau, tham do, trac dac, chi phi 16 chic cong
trusng va thi cong c6 giam di.

+ (., 12 he 88 van hiinh bao gom khau hao tu sira thuong ki va quan 1i mang dién.

Tri s6 nay tren thue ¢ phu thude tinh do quan I ki thudt, dic diém diéu kién 1am viec
cla litng ving, timg nude. Sau day gidi thiéu h¢ s6 van hanh cua mat 6 loai duong day va tram
dé tham khio (bang 7-0).

Biang 7-6. Hé xi vdan hanh a,,

Tén cong trinh Hé s6 van hanh
Ay T
Pudng day cot god 12
Puong day cot sit 7
Duong day cot betong 4
Tram bién dp dudi 20 MVA (4

+ Y, - Chi phi v¢ ton thit di¢n nang hang nam:
Yw=AAC

C - gid tién 1kWh dién ndng ton that.

AA - dién nang t6n thil trong mot nam

Pz +AQ_.:_ R‘r

AA=APr=Y - (7-28)
U

rong dé:
7: thoi gian 10n thit cong suat Idn nhat, tra theo gid tri Tmax va cos¢ phu tai.

Khi khong cin chinh xdc Jam, ta ¢6 thé tim 1 chung cho toan mang dién dua theo T,,, va

cose binh quan.

Nhu vay, theo s6 liéu tinh todn tir biéu thire (7- 27) €6 thé so sanh dugc nhiéu phuong dn

v6i nhau, cdn véi bicw thitc (7-24) chi ¢6 thé so sinh cdc phuong an theo timg d6i mot.
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Néu cic phuong in ¢6 chi phi tinh todn hang nam Z chénh léch nhau khong qua 5% (tic
12 ndm trong pham vi tinh todn chinh xic) duoc coi 1a tvong duong nhau vé mit kinh t€. Trong
trudng hop nady muon quyét dinh chon phuong an ndo cin phai phan tich, can nhac mot cich
than trong va toan dién. Lic nily ngudi thi€t k¢ phai néu cao tinh than trach nhiém cua minh,
phai ¢6 quan diém Kinh & - ki thuat ding dan, quan triét va biél van dung mot cich linh hoat cic
chu truong, chinh sich cita Nha nude. Mot khi di tvong duong nhau vé Kinh t& nén chi y cdc
phuong dn ¢6 dién dp van hanh cao hon, khéi lugng kim loai mau sir dung it nhat, so d6 dau day
mang dién don gian nhat, c6 nhicu kha nang phit trién nhit, mic bao ddm cung cap dién cao, o
chiic thi cong va quan 1i vin hanh don gian thuan loi... Trong nhimg tiéu chuan phu néu trén,
tiéu chudn ndo quan trong tuy thuoc quan diém ngudi thiét k& qudn triét duong 16i chinh sich
trong timg giai doan. Vi du néu quan niém trong thol gian ¢ nudc ta phy tai tiéu thu dién ciing
nhu cdc nha mdy dién s& phit trién véi 16c do rat nhanh thi phuong dn thich hop hon ¢4 phai Ia
phuong 4n ¢6 nhiéu kha niang phit trién sau nay. Néu quan niém vin dé mua thi¢t bi, day dan
cua nudc ngoai gap khé khan thi phuong dn dung it kim loai mau thiét bi dé kiém va thi cong
thuan lo1 &€ wu viét hon.

Phuong phdp dua trén chi phi tinh todn hang nam nho nhat don gian va duge dp dung
twong doi rong rai. Nhung mudn so sdanh duge chit ché va chinh xdc, thi trong biéu thic chi phi
tinh toin hang nam cua moi phuong an can thém khoan tién thiét hai d6i voi san xudt do sir ¢d
mat dién.

1. Plurong phdp hé s pluiong dn

Dé xac dinh so do néi day 16 wu ta c6 thé sir dung phuong phip hé s6 phuong au.
H¢ 6 phuong dn K, dugc xic dinh nhu sau:
K, =(1+M\)/, + 0,5}’ L, —% min
trong dé: & la hé 6 co gid tri O+on;
1,,)a khoang cich 1r nguédn i dén tai j;
Ly, 12 khoidng cédch tir tram bién dp dén niit i.
Heé s6 A dugce chon bt Ki. Sau dé ta xdc dinh Kj ing v4i tat ca cac diém cdn c6 dien.

Pau tién cho i = 0 (nguén la tram bi€n dp) sau d6é chon gid tri K, nhd nhat. Ta néi tir

ngudn(tram bién 4p) dén diém tdi j c6 K, nho nhat.
Gia s cdn xdc dinh bang K, i 1 2..n

Cho A =0 ta dugc cdc gid tri:
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K K(H K(i2 . K(il

)
Sau dé so sdnh cic gid i K, gia sir K, = min ta n6i ngudn O véi diém 2, liic nay 2 trd
thanh nguon. Nhy vay ta ¢6 2 ngudn O va2 ¢6 thé cap dién cho cic diém tai khac. Ta tép tuc xdc
dinh K, va so sanh cdc gid tri vita tim dugc cling v6i cdc gid tri con lai d€ tim ra gid tri nhd nhat.

Gia si1 K, nho nhit ta ndi 2 vdi 1. Cir Yam tucng tr nhu vay ta c6 so do néi dién.

Sau khi xdc dinh duge so doé néi dién ng véi k =0 (a dua vao dudng cong tinh todn xac
dinh dong dién chay trén ciac dudng diay va xac dinh ra Z cla timg doan day.

Xic dinh tong chi phi Z, = XZ,.

Tiép do cho X nhan mot gid trn bat ki khic, ta lap lai toan bo cac bude tinh nhur trén.

Giad str cho A =1 uén hanh cic budce tinh todn hoan toan nhu trén cho dén khi ta xic dinh
duge Z,. Sau d6 1a so sinh céc gid tri Z, va Z,. Néu Z, > Z, thi chimmg 16 nghiém nam dau day &
ngodi khoang gidi han cla A ma ta di chon. Ta lay gid tri X tang lén bang 2, 3,... va tinh toin
tuong tur. Cif tinh todn nhu vay cho dén khi tinh dugc 2, > 7, thi ta duge so d6 néi dién 6i wu
vii 7, , = min.

7.2.5. Tinh toén ché do dé dénh gis cac chi tiéu cua mang dién

Cin tinh toin mang dién & ba ch& 46 max, min va su c6 dé x4c dinh cic chi tiéu chinh
cua mang dién nhr sau:

1- AU, o 7- Dién nang tai hang nam;

2-AU,,, o 8- Téng ton thit cong suit AP va TAP%:
3- Téng do dai duong day; 9- Téng t6n that dién nang TAA vi SAA%:
4- Tong dung lugng cic tram bign ap; 10- Gid thanh tai dién;

5- Von ddu trr dudmg day va tram bi€n 4p;  11- Phi t8n van hanh hang nam;

6- Tong phu tai max; 12- Gid thanh mang dién cho 1| MW.

7.3. TINH TON THAT BIEN AP TRONG MANG DIEN DIA PHUONG
7.3.1. Khai ni¢ém chung

Mang di¢n dia phuong (hay con goi 12 mang dién phan phéi) la mang dién cung cap
dién nang cho cdc hg tiéu thu nidm cdch trung tam cung cip dién (nha may dién, tram bién dp
khu vuc v.v...) khong xa lim, thudng khoing vai chuc km; dién ap tai dién tr 6 kV dén 35 kV,
¢6 khi bao gom ca dién dp 110 kV, dat ngoai trdi hay trong nha. Néu dién 4p tai dién 12 6 - 22
kV thi truGe khi t6i cdc ho dung dién con phii qua may bign 4p giam dp xuong 380/220V. Néu
dién dp la 110 hoac 35 kV thi thong thudng phai gidm qua dién 4p trung gian 6 - 22 kV, réi ha
xudng 380/220V, sau d6 mdi dén t6i cic ho ding dién, ciing ¢6 khi truc tiép ha tir 35 kV xuong
ngay 380/220V (hinh 7.19).

Néu dién dp dat vao phu tii khong hoan toan ding véi dién 4p dinh miic cua phu taj yéu
cdu thi it nhiéu déu dnh hudmg khong t6t dén tinh trang lam viec chia phu tai. N6i cach khéc tén
that dién dp trong mach cang 16n thi chi tiéu kinh t€ ctia cdc thiét bi dung dién cang thap.
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Theo dinh nghia tén that dién dp bing:

AU% = %100
Udm

trong dé: U - dién 4p dat vao tai; Uy, - dién dp dinh miic cia ti.
04 kV

o] T
O

ki
H0220kv T 22KV

A5kV
=

22 kV

04%kV 0.4kV

122122 22212

1linh 7.9. Vi du so do mang dién dia phuong.

Nguyén nhan giy ra t6n that dién dp noi tiéu thu 12 do ban than cac ho dung dién va do

su bién dol tinh trang van hanh cia mang dién.

Tén that dién dp cao nhat thudng xual hién trong lic sur ¢o hu hong dudng day hoic

mdy phdt 16n nhat cua nha may dién.

Thue t€, khong thé gilr duge dién dp d phu tai luon luon ding bang dinh mic, nhung néu
git dugc mat t6n that dién dp tuong déi nho thi cac phu ai vin diam bao chi tiéu van hanh kinh
t€ (6t. Mudh dién dp d ho ding dién luon luon gir duge gan bing dinh miuic, bit bude phai dp

dung céc bién phip di¢u chinh dién dp.
7.3.2. Tinh ton that dién dp trén duomg day cia mang dién dia phurong

Xét mot dudmg day c6 mot phu tai (hinh 7.10). Gid thiét da biét dién ap pha & cudi
duomg day 1a U, va cong sudt pha clia phu ai S, can tim dién dp U, 6 diu dudng day. Tir so dé
thay thé cla dudng day (hinh 7.10b) 1thdy cong suit pha S 0 cudi dudng day bing:

S”, =S, (chit p ¢€ ki hi¢u cong suit pha).

Cong suat diu duong day S°, bang:
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§,.=8"+ A§, (7-29)
trong dé:

AS, = AP, - J AQ, la ton thit cong suat trén dudng day

P2 aQ
Us
va:
P eQe
AQ, =X
@) 1 U8 S'U, 2
O— — Q/
S[\z
b) IS R X S 2 S,
o—> — ">
Hinh 7.10. Se di duong diy tai diéen.
Vay: 8 =P", 4 Q" + AP+ jAQ, =(P", + AP )+ J(Q", + AQ) = P ,+ jQ', (7-30)
Quan he gita dién dp pha cia diém | véi diém 2 duge xic dinh bang biéu thie sau:
U =U + L7 (7-31)
trong do:
I,: dong di¢n chay trén duong day;
Z: 10ng 1 cha duang day.
Dong dién [, ¢ thé tinh theo cong sudt va dién dp g diu hay & cusi dudng day nhur sau:
S ey s S, peig)
- U, I, U, U,
Thay tri 86 I, vao biéu thite (7-31) ¢6
. . P" 4] ,
U, =u, +-=- 2,
: U,
va:
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U, =U,+--" 20

Thay tri 6 Z =R + jX dugc :

. . PR-Q X P X+Q R
U,=U,--" .Q" -j—L .Qp (7-32)
’ Ul UI
va
. 4 P R+Q", X P' X+Q" R
U, =U, +—! UQ‘ +j— UQP (7-33)

) . PUR+QUX X , s
Phan tich (7 -32) thay ring ————"-~ 14 thanh phin cling truc v&i vecto U, thinh
|

phan nay chinh la thanh phan doc truc cla vectd dién dp gidng trén duong day va goi 1a AU,
P, R-Q, X
= U

AU’

. . PUX+Q R s X o g
Ciing tr (7 -32) thdy ring JUip la mot thanh phan vuéng géc vai U, d6 chinh
1

12 thanh phan ngang (ruc coa vecto dién dp gidng trén duong day goi 1a )dU°

Biéu thic (7-32) va (7-33) ¢6 thé viét nhu sau:
U-,: Ul - AU, ‘jSU,
U, = U+ AU” - j5 U™

Va biéu dién trén do thi vecto hinh (7.11a) va (7.11b):

ou”

U, AU»
N
a2) U, b)

Hinh 7.11. Cdc do thi vecto cua dién dp ddu va cuoi duing ddy.
Vay trj so dién dap U, va U, duoc tinh nhu sau:
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sau.

U, = (U, +AU”) +(3U") }

(7-34)
U, = (U, -AU") +(3U')
Né&u nhan cic tri $6 trén vdi J3 , € tinh ra duoe dién dp day
U, =(U, + AU") +(8U")?
‘ — (7-35)
U, = J(U, —AU')® +(8U')
Tinh todn gin ding, ¢4 thé bo thanh phan 8U va biéu thic trén s& 13:
U,=U,+AU (7-36)
U,=U,-AU (7-37)
Vi:
PR+QX PR+Q X
AU = - < =T i (7-38)

U, U,
Vi du: Xét mot dudng day gom ba phu tai b, ¢, d (hinh 7.12):
é P, -jQi b Pz;.le ¢ P-jQs d

V., Vv .3 v
pb = th P )4 Pu- .]qd

Hinh 7.12. So dod manyg dia phuong co ba phu tdi.

Néu bo qua t6n that cong suit doc dudng day thi cong suat (i trén cac doan dudng nhu

Po-JQy=pa- jua
Py-jQy =(ps+p) - ias +q.)
P, - jQ, = (pd + pc + pb) - j(q, + qc + qb)

Ton thit dién dp trén toan bo dudng day (tir A t6i d) bing tdng s6 t16n that dién 4p trén

timg doan duong day:

AU = AU, + AU, + AU,
Viy:

Por; + Qx5 + Pyr, +Q,X, + Pin +0Qyx
U U

AU =

dm Jm dm
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C6 thé vidt t1ong quiit nhur sau;

1

n
>
Z] mln'. +ZQ]]\XIH
]

AU = !

(7-39)
L

Jm

trong doé:
P, Q.. cong suit tic dung va phan khing trén doan tha m cna dudng day:
Lo Xt dicn g, cam khdng doan thit m ¢t duong day;
Uy, diéndip tai dinh nuie cua dutng day.

Ciing phuong phiip tinh nhur trén. ¢6 the viét mot cich khic:

]
Al = —— [(p\I +p +ppin +(p Fpon + pdr;]+
“din

|
""" [(Pd PO PRIX P PLIX P.r‘_:]

Viét cho gon lai ¢o:
U = Pl P AL ¥ 1) - Pyl +1 + 1) 7q, N . qh(‘f‘.! +X.)+ qd_(_x, T Xo X))

LI [J Jm

By

(7-40)

Tréen hintiv& 7,13 gon
P+ + T =R,
I+, =R,
T =R,

va cling tuong W nhur uén doi vai ., ta co: X, X X

Vay bidu thic trén ¢6 the vict nhir saw

PRy +p RO +p R+ Xy + (l\_}i\_j QuNy
lem

AU = (7-41)

Viet mot cich tong quil:

n

5: PR, + quxm

AU = LR (7-42)
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trong d6: P,,, q..: phu tdi cua ho ding dién thi m;

R,, X,,: tong trd ké 1r ddu ngudn cung cap dién t6i ho ding dién thit m.

Vay trong bi€u thic (1) 6n that dién dp duge xdc dinh theo cong sudl trén dudng day,

con trong biéu thifc (2) thi t6n that dién dp dugc xac dinh theo cong sudt cha phu tai.

<—— R.X_ ﬁ
<— L)X —— IX; —>K— X —>
A b C d
N /
P, -] g, Pc§.'{qc Pd*‘ld

{linh 7.13. Mang dién dia phuong cé 3 phu tdl.

Vi du: Xdc dinh ton that dién dp I6n nhat wrén dudng day nhu hinh 7-14. Poan Ab ding
day nhoém A - 95 va doan be dung day A - 70.
Day dan bé tri theo hinh tam gidc déu ¢6 canh la 1,2m. Dién dp dinh migc cha mang

22kV. Phuy tdi va hé 56 cong sudt cho trén so do.

A A-95 b A-170 ¢
V,
2km ) gofkw 4km 2000k W
0,75 0.8

Hinh 7.14. Mang dién o 2 phu tai.
Giai:
- Tra bang 2 phu luc 2:
Day A - 95 co:
r, = 0,340/km

X, = 0,35 QO/km

Day A - 70 ¢é:
r, = 0,450Q/km
X, = 0,36 Q/km
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Biét Q = P1g, tim duoc phu tii tai diém b va diém c:
= p. - jq. = 2000 - j 1500kVA
Sy = Pw - Jqn = 1000 - j 880kVA

Ton that dién 4p I6u nhat wén dudng day dén diém C duge xdc dinh theo biéu thidc
(7-39):

Z Plll rlll + Z QJ“ X m

AU, =- Sp— =

N Udm
(1000 + 2000)0,34.2 + 2000.0,45.4 N (880 +'l _500)0,35.2 +1500.0,36.4 ~ 430V
- 22 2 )
Néu ding biéw thitc (7-40) thi 16n that dién 4p trén duong day Viét nhu sau:

Z pl“ l{ m + Z ('l l“xll\
AU = -+ '
LI dim
Y43 40 ; ) )

_ 1000.0,34.2+2000(0,34.2 +0,45.4) . 880.0,35.2+1500(0,35.2+0,36.4) 430V

) M
e e e

7.3.3. Fon that dién ap trén duvng day ¢é phu tai phan bo déu nha ¢ duong pho

Mot duong day <o

nhcéu phu i phan bd gin
nhau c6 the coi la dudng day

¢6 phu tai phan bo déu, vi du \1/ VVVIVVVVVV \1/

nhu dudng diy cung cap cho

cdc nhi o duong pho. e—— Lo s
Xét mot duong day ¢o H L,
phu tii phin bo déu tir b dén ¢ , L,
(hinh 7.15). L
Gid thict phu tii c6 he N © b J d c
sO cong sudl cong = 1. Gia V P

thiél nay ciing gan vér thue 1o
] ( [ i .15.
néu duong day o cung (g Hinh 7.1

cho phy 111 sinh hoat. Goi p, 14
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cong sudt phan bo trén mdt don vi chiéu dai ca duong day.
Cong sudt trén mot nguyén 16 chiéu das dL sé 1a:
dp = Pu dL (7‘43)

Cong suat d6 dat cich diém A mot doan L, s& gay t6n that dién 4p la:

I, dpLx r.podL.L,

dAU = (7-44)
U dm U Jm
Ton thit dién dp dén diém C cua mang dién:
Lo
I dLLx T,
AUAC — J-dAU J- up() ()pO J.L‘dL
dim L,
(7-45)
r()Pu L -1 _ ToPo x!‘_‘_c +L, (L -L,)
Udln 2 Ulllﬂ 2
ta nhan thiy:
L. : Ly =1., (d la diém giira cua doan be)
va (L.-L,)=P
Vay:
- P 8}
AU = oPLa PRy (7-46)
L’ dm U din

Biéu thitic (7-46) cho thay ring: dé xdc dinh ton (hat dién dp trémdudng day cé phu tai
phian bo déu, ¢6 thé thay nhimg phu tai phian bé déu bang mot phu tai tap trung dat tat diém giilta
cua doan phu tai phan bé déu d6. Phu tai tap trung bing tong phu tai phan bs cha dudng day.

Trudng hop thudang gap nhat 1a phu tai phan bd déu doc toan bo dudng day, tirc la tir
diém cung cap A dén diém c. Trong trudng hgp do, 16n that dién 4p van duge tinh bang biéu thic
(7-46) v6i b =0

,P L

/ =0 -
AU . 0 X (7-47)

biéu nay wong tmg vdi vice dat mot phu tai tap trung tai gida duong day.



§7.4. XAC DINH TON THAT DBIEN AP TRONG MANG DPIEN PIA PHUONG
KIN
7.4.1. KHAI NIEM CHUNG
Mang dién kin la mang dién ma méi ho tiéu thu dién duge cung cip it nhat 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 c6 thé 13 mang vong do mot nguén cung cap (hinh 7.17) hoac 1a mang dudng day chi

6 hai ngudn cung cap (hinh 7.18).

Hinh 7.16. Mang kin gém hai duong day 1, 1,.

P
‘w

$2
A v
SI 2

S3

S3
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 dicn vi mot ho thudng ¢ hai ngudn cung cip. Vi
vay d6i v6i phu tdi loai [ thudng duoc thiét ké cung cdp dién bang mang kin.

- Trong trudng hop van hanh binh thudng ton that dién 4p, t6n thap cong suat c6 thé nhd
hon mang ho.

Tuy nhién mang kin cting c6 mot s6 nhuge diém nhu:

- Khi su ¢6 chang han nhu dut mét nhinh phia ddu nguén (doan Ag,, trén hinh 3.4 mang

trd thanh ha, ton that cong sudt, dién dp déu 1dn, ¢6 thé vuot qua gid tri cho phép.

- Thyc hién bao vé role trong mang kin cé phan phiic tap hon so vGi mang hd, thudng

phai ding bao vé ¢d hudng hoac bao vé khoang cich.
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Mot kho khiin chu y&u trong tinh (0dn mang kin xdc dinh dong dién hodc cong suit di
trén cac nhdnh trong mang, dé Xic dinh ti€t di¢n day dan vi tién hanh cdc tinh toan khic vé
dién. Nlumg su phan b6 cong sudl trén cic nhinh lai phu thuoc 10ng 116 (Z) ca céc nhinh nghia
la phu thude uet dién day dan. Vi vay tinh toin mang kin phai tién hanh timg budc, dan ding.
7-4-2. Xdc dinh cong sadt teén cac nhanh

7-4-2-1-Piém phan cong sudt

Vi du. C6 mang dién kin cung cap dién cho hai phutai S,, S,. O day S,, S, 1 phu tai tinh
todn nghia 12 da ké dén ton that cong suat trong mdy bién 4p ha 4p.

S.\l Slz Sm
AP | —> 2 <— B
Z Z: |, Z
Sy S,

Hinh 7.19. So d6 xde dinh cong sudt trén cdc nhdnh.

Gia thict da biét:

- Tri s6 phu tai lén nhat S,. S..

- Chiéu dai va tiét dién day dan cic nhidnh, nghia 1a da biét tong 116 Z,, 7.5, va Z,.
- Dién dp & hai nguon U, va Uy truong hop chung xét U, = U,

Cin xdc dinh cong suat di wrén cac nhinh: Sy, S;;, va Sp.

Chiéu cong suat S,, va S,, 16 rang nhu trén hinh7.19. Con chiéu céng sudt trén doan 1 -
2, trude tién gia thiét nhu trén hinh7.19.

C6 thé viél phuong trinh biéu dién dién dp gidng tir nguén A dén ngudn B:
Us-Un= V3 (L7, + 1,70 - 1eZy) (7-48)
C6 thé thay dong dién nhinh 1, va I, bing cic dong dién phu tai I, va [,
I,=1,-1 \
lo=L+1-1,
Thay vao (7-48) co:
Ui -Up= V3 (L2, + 1320 - 1Z0y - 1Z, - ,Zy + 1, Zy)
bat: 2, +72,,+72,="7s
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U, - Up= V3 (Il - 170 - 1 Z0g)
Rt ra;

_ L, Z,y + 1,2,y + U, -U,
Z. NEVA

L (7-49)

Tir cong thitc (7-49) thay rang:
Dong di¢n di trén doan A - | gdm hai thanh phan:
- Thanh phan cha yéu, phu thudce cdce phu tai 1, 2 va tong trd trong mang.

- Thanh phan dong dién can bang chi phu thuoc vao do léch dién 4p gitia A va B (U, -
U,) va téng tré cla mang ma khong phu thuoc tri 56 cdc phu tdi.

Trong mang dia phuong.thudng coi dién dp hai nguon bang nhau U, = Uy, hic d6 cé:
1254125

Z.

[, (7-50)
Tir cong thic (7-50) cho thay cach xdc dinh cdc dong dién di W nguon ra nhu sau: 1dy
tdng ciia cdc tich dong dién phu tai véi canh tay don (tinh biang tong trd Z,,) tir phu (i tuong ing
dén nguodn kia, chia cho tdng cdc tong trd gilra hai ngudn. Tuong ty nhu vay c6 thé xdc dinh I,
.. = L2, +1,Z,,
2 7+

trong dé: Zyn=2 lopn=1,+ 7,

Ngoai ra can thi lai theo cong thic:

Ia+lp=1+1,

Trong thuc t€, phu tai thudng cho ¢ dang cong suat:

S, =P -jQ;: S, = P, - jQ,. Cong thiic (7-50) ¢6 thé viét dusi dang cong suat. Nhan
(7-50) vi 3 Udm c6:
_S1Zig 8525 (7-51)
Al Z

et

S
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Tong quat, néu ¢6 mang kin cung cap cho n phu tai tir hai nguén A, B thi S,, xdc dinh:

o
xS
S
>

(7-52)

Sau khi xdc dinh dugc cong suat di ra tir hai nguén A, B1a S,, va Sy, ¢6 thé fim dugc

cong sudt di trén cic nhdnh @ gitta. Chiéu Sy, trén hinh 7.19 la theo gia thiét.
Trong truong hop nday S, =S,, - §,

Néu §,, tinh ra ¢6 tri $0 duong nghia 1a chiéu chon nhu trén hinh 7.20 1a ding, néu ¢6 tri
86 am thi S,5 ¢6 chiéu nguge lai. Sau khi xdc dinh duge chiéu va tri s6 cla S,,, $& xdc dinh duogc

diém, ma tai d6 phu tai nhian cong sudt tir hai phia, goi la diém phan cong sut.

Vi tri 6 cic phu tai buo gébm cong sudt tac dung va phan khing nén diém phan cong
sudt trong mang kin 6 thé [a duy nhit, ciing ¢4 thé 1a riéng ré: nghia la diém phan cong suat tic

dung khdc véi diém phan cong suat phan khing.

Sau khi xdc dinh duoe diém phan cong suat trong mang kin ¢é thé tach thanh hai mach
hd va viéc 1inh todn tién hanh thuan tién hon. Chang han trén hinh 7.19 diém 2 1a diém phan
cong suat chung, ¢o thé dch thinh hai mang ho sau:

S.\) S'
A —> —>

i 2
[ » - =
o \l/s ot \l/s \l/ Z,

1 2

w
B

Ilinh 7.20. Mang kin tdch thanh hai mang ho.

7-4-2-2. Cdc truong hap riéng vé phdan boé cong suat trong mang kin
1. Mang di¢n chi k¢ dén dién r& tac dung (x, = 0)

D6 1a dor vai nhimg mang tiét dicn nho, dién dp thip va cap duor 10kV. Lic dé cong
thite (7-51) co dang:

Sy =Py -y = & _jQ!)Rl_n;(Pz ~§Q2)Rp

Hoac viét:
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_ PRy + PR,y Q. —9..'.13”‘ +Q,Ry
= . L

R\_ ' R\'

P

Nhu vay viéc phan bo cong sudt tic dung va phan khing cé thé tinh rieng ré, cht phy

thudc dién rd cua mang.

2. Mang di¢n dong nhat

La mang ma & cic nhinh déu c61i s6 =% = const
Ty

Liic d6 cong thie (7-32) ¢6 thé viét
zSIZI“ 25|(1+jxo )r(ILlH
S, =-" — 1. To o
Al T f =
Z . X
(l +J v )r”LS

Ty

82z,
= ! —

Zy

Hoac: Sy, (7-54)

Nghia 1a cong sudt phin bo theo di¢n (rd tae dung cua mang.

Mang dién dong nhat khong nhit thiét 1a ¢é cung ti€t dién & moi doan. V1 néu tiét dién
cdc doan khdc nhau (r, khic nhau) nhung diy dan bé tri § cic doan khdc nhau (x, cling khdc

nhau) thi cé thé din dén ti s6 =% = const & moi doan.
rU

3. Mang dién clung tjét di¢n

Thuong & myng kin néu thiét k& cdc doan cing tiét dién day dan (r, = const), thi cam

khang don vi chiéu diu clia cdc doan ciing nhu nhau (x, = const).

Liic doé cong thue (7-52) viét duoc:

ZS. (ry + 3%l g ZS. L
a _

(ry +)x¢)L+ L«

S

AT
Nhur vay, cong suit phan bo theo chicu dai va sy phan bd cilla cong suat tic dung va phan
khéng ciing ¢6 1hé tinh todn riéng biét

Vi du. Nguon A cung cap dién cho hai phu tai S;, S, theo mang kin. S6 liéu ghi trén hinh
7.21.
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Toan bo cdc doan dung cling thiét dien AC - 120

Day dan bs tri trén mat phing ngang: 10+j10
Dtb = 3,5m
Xic dinh diém phan cong suat clia mang. 8km
PR N B 4km
Grar: Day la mang dong nhat. Xic dinh P
5 A
va Q.:
Y , BKin 2
PL,. +P,L, 10(4+8)+11(.8
P, =A% o =104MW :
Al Ly 4+8+8 11+)4
Hinh 7.21.
Tuong ty:
10,12+ 4.8

Q. = o =7.6MVAr
Xic dinh:

p,, =it Poloy 108HILIZ g gy

A2 L.
Tuong tu:
10.8+4.12

Q. = S0 =6,4MVAr

Thir Jai: Py +P,=104+106=2IMW=P, +P,

Qu+Qu=76+64=14MVAr=Q, +Q,
Biét P, .. Q,,, xac dinh dugc cong suit di trén doan | - 2
S,=S,,-5,=104-j7.6-10+{10=04 + 2.4

Nhu vay: P12 c6 chiéu di tir 1 dén 2 con Q); ¢é chiéu di tir 2 dén 1. N6 cach khic diém
1 Ia diém phan cong suat phan khidng, con 2 diém 1a phan cong sudt tic dung.
7-4-3. Xac dinh ton that dién ap trong mang Kin

Doi v6i mang kin can xic dinh (6n that dién trong trudng hop binh thudng va si ¢6. Vi
du ¢6 mang kin cung cap dién cho hai phu tai S,, S;, nhu trén hinh 7. 21.

Trong trudng hop van hinh binh thudng cdn xdc dinh (dn that dién dp 16n nhat AU, tu

nguén A dén diém xa nhat (tic 1 diém c6 dién dp thap nhat). Trong mang kin diém phan cong
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suat chung (P va Q) 1 diém nhin céng sudt tir haiiphia nén diém dé 1€ 1a “triing” nhét, nghia la
¢6 dién ap thap nhat.

Tém lai d6i véi mang kin muén xdc dinh AUmax lic binh thudng phai tinh toin theo
cac budc:

- Xac dinh cong suat di trén cic nhanh S, |, S,,, va §),.
- Xidc dinh diém phan cong suat. Néu diém dé 1a duy nhat cho P va Q thi diém dé c6
dién dp thap nhdt trong mang.

- Néu dién dp & hai ngudn bang nhau (U, = Uy) thi AU,,,, tinh bing (6n that dién dp tr A
dén diém phan cong suat. Chiang han trong truong hop hinh7.21, diém 2 12 diém phan céng sudt
chung thi:

AUma.\ = ALj!\ll = AU.‘\Z

_ PR +Q 4 X0, - PaR, +PhR,y +Q 0 X, + QX

AU max
U din U

dm

Trong truong hop diém phan cong sudt tdic dung va phan khdng khong tring nhau thi
chua rd diém nao c6 dién dp thap hon. Liic d6 phai tinh AU tir nguén dén ca hai diém, so sdnh
1dy AU 16n hon.

Vi du. Trd lai vi du wén hinh7.21. Cin x4c dinh U,,, trong mang hic van hanh binh
thadmg,

Tra 6 liéu day AC - 120
r, = 0,27 Q/km
{ xo=04 QO/km
Thay vao cong thuc (7-39)
_104.0.27.8+7,6.0,4.8

AU, T = 1345kV
AU, = 10,6.0‘27.§ 5+ 64048 | ey

Vay AU, = 1,345kV va diém | c6 dién 4p thdp nhit trong mang.

Tromg mang kin ngoai tri s6 AU,,, lic van hanh binh thudng, con phai xdc dinh tri s6
AU, khi sy ¢6.'Thuong xét truong hop dut day trong mang kin, mang trg thanh hd, phy tai 16n
nhat phai cung cap tr mot nguodn. Lic dé phai xét sy ¢6 trén doan ndo nguy hiém nhat, dé cho
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AU trong mang 1a 16n nhat. Ching han déi véi mang hinh 7.21 can xdc dinh AU Xhi dit doan A -
1 hoac khi dit doan A -2. Trong trudng hop cu thé c6 thé thiy ngay dir doam ndo nguy hiém
hon.

Vidu: Xdc dinh AUmax trong truong hop su ¢6 & mang néu trén hinh 7.22.

a. Khi dit doan A - 1 (dang van hanh véi phu tai I6n nhat) lic dé mang trd thanh:

_10.0,27.4+21.0,27.8 . 10.0,4.4 +14:10,4.8

AU
Al 35 35

=3,35kV

Khi dit doan mang A - 2 mang ¢6 dang:

A Su=21-j14 5,,=10-10
O —> —_—>
8 km 4km -
AC-120 AC-120
S”:l 1 '_14 Sl2= l‘O'j 10
Hinh 7.22. Su db xdc dinh AU, .-
A 4 km 8 km
@)
\L AC-120 \L AC-120 \L
S,=11-4 $,=10-j10 S,;=10-j10
Hinh 7.23. Su dé xdc dinh AU, ., ..

AU, = 3'—5(1 1.0.27.4+21.027.8+4.0,4.4 +14.0,4.8) =3,1kV

AUHI:I\ U c(\: 3\35
Nghia la dit doan A - 1 nguy hiém hon.

Trong trudng hop mang dién kin cé nhanh
1€, chiang han nhu trén hinh 7.24.

Muén xdc dinh AU, phai ti€n hanh cic

budc sau:- Xdc dinh phan bé cong suat ldc binh

thudng d¢ tim diém phan cong suit. Nghia la tim

Sais Saz Sp1 con S;, da biét. 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 nit 2.

- Sau khi xdc dinh dugc diém phan cong sudt, & day hoic diém | hoac 2 hoac ¢a 1 va 2,
c4n xdc dinh AU, lic binh thudng.

Néu 2 1a diém phan cong suat thi AU, 12 tinh tir A dén 2 16i dén 3 (AU, = AU, ).
Néu | 1a diém phan cong suat thi phai tinh AU,, v AU,,, rdi so sanh 1y tri s6 16n hon.
Trudng hop sy ¢ g diy thudng gia thiét diot doan A -2. Lic d6 AU,,,..= AU, ;.. Néu

diit doan A -1 thi phai tinh AU », vid AU 5, so sanh 13y tri $6 Jén hon.

4. Xdc dinh 1iét dién day dan trong mang kin
Nbu trén da biel, mot trong nhimg khé khian khi tinh todn mang dién kin 12 xdc dinh tiét

dién day dan. Vi vay phai tién hanh theo phuong phidp gan ddang nhu sau:

Pa bict vi tri, do 16n cua cde phu tai, xdc dinh phan bo cong suat theo chiéu dai cic doan

trong mang bang cong thic (4 -7)

3 SiLils
—

Lo

S:\i

Sau khi xdc dinh dugc cong suit di trén cdc doan va diém phan cong suit, cin cif vio

tinh chat clia mang d¢ hra chon tiét dién:

- Néu la mang dién dia phuong c¢6 phu tai gan nhau, chon cling tiét dién cho moi doan

va ldc dy lay AU tir ngudn dén diém phan cong sudt bing AUcp (16n that dién dp cho phép).

Néu 1a mang dia phuong nong nghiép cd T,,, nho (T,., = 2000 - 3000h/nam} thi chon

tiét dién & cdc doan, Khic nhau theo diéu Kién tong kim loai trong mang 1a nhd nhat.

- Néu 1a mang dia phuong loai cong nghigp ¢o T,,, 16n (T, = 4500 - 6000h/nam) thi
chon tiét dién o cdc doan khdc nhau theo diéu kién ton that dién nang trong mang nhd nhat, tic
1a diéu kién mat do dong dién 3 cic doan 1a khong déi. Sau khi xdc dinh mat do dong dién tinh

(0dn j, cin so sdnh véi mat do j, va tdy tn s6 bé hon dé tinh tiét dién.

Vi du: C6 mang kin 35kV cung cap dién cho hai phu tdi 1 va 2. Miic t6n that dién dp
cho phép liic binh thuong AUcp = 4% lic sy ¢6 AUcp = 12%. Toan mang cling tiét dién, dung
day nhom 161 thép AC. So d6 mang cho trén hinh 7.235. Xdc dinh tiét dién diy din trong mang.
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v % v
10kin ] 1km 2 6km A

Pt
e
453 74.12 I<__ P, T 47 -j6.88

5-[ANMVA - 7.IMVA

O

Iinh 7.25. So d6 cung cdp dién.
Trude hét phai xdc dinh sy phan bo cong sudt trong mang. O day vi cac doan ciing tiét

dién nén cong sudt phan bo theo chicu dai:
Theo cong thic (4 -7)

P P, 1, . -
P, = ||mlj 2124 :.57;;7-6:4,53MW

T+,
Tuong ur: Q,, :i!; ® 4 12MVAr

D6i véi cong suat Py, Q. tinh ra dugc:
P, = 7.47TMW
Q., =688MVAr
Tir day thay rang 1 13 diém phan cong sudt tac dung va 2 la diém phan cong suat phan
khang.
5,=8,-8,=453-j412-5+j4=-047-j0.12
Nhur vay, chua 18 giirta 1 vi diém 2 ndo ¢6 dién ap thap hon. Nhung vi cong suat di trén
doan | - 2 rat bé va chiéu dai doan | - 2 cling ngin, nén ¢6 thé xem dién 4p hai diém d6 gan nhu
nhau.
Lay diém 2 dé tinh: AU, = AU" + AU
AU, hic binh thuong: 0.04. 35 = 1,40kV

XQazls _ 0.4.6.88.6
5

Thanh phan AU" = U

=0,473kV (lay x, = 0,4Q/km)

dm
AU =1,40-0,473 = 0,92kV

Tiét dién doan A - 2 xdc dinh theo cong thirc:
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P-\Zl/\z

- Y \AU‘Udm
. 7.47x6.10° >
trong do: Ya =317 m -3 F:m—o—zéﬂjmm'.
Qmm- 31,7.0,92.35

Tra phu luc 3 Iy tiét dién tiéu chuan: AC -50
AC-50c¢6v,=0,650/km;
£, = 0,430/km.

Thar lai. Lic binh thuong

_ 6(7.47.0,65+ 6,88.0,43)
max 35
AU < AU

Imax Lp

AU =1,34kV

Tuy doan 1 -2 tai cong suat rat bé nhung ciing phai chon tiét dien AC - 50 vi khi sy c8
trén dé tai cong suat lan.
Khi sy cg, dit doan A - 2 lie phu tai t6n nhat:

AU = (12.0,65 +1 1:0.43)|0 +7(0.65 +0,43)1
aren 7T 35

=38kV

A\uu'bt%‘ = 3_‘? IOO = IO‘()‘;é? < LJ
35

[N J¥)

5. Cli rién kinh 16" doi véi mang kin

Dai véi mang kin thudng khong theé can e vao mat ¢ kinh t€ dong dién dé lua chon tiét
dién day dan d moi doan. Vi 6 mang kin ¢6 nhiing doan ma trong tinh trang binh thudmg cong

suat di trén 46 rat bé, nhung liic su ¢d phai tai cong sudt 16n.

Vi vay ngoai khii niém vé mat do kinh (¢ dong dién j,, (dam bao chi phi tinh todn hang
nam Z la nhd nhal) con ¢6 thé dung chi tiéu sudt t6n that cong sudt rén tkg kim loai day din
AP/G (W/Kg).

trong d6: AP = Y3I°R = Y 3F%j’p ll:

G =33Elc
o day:

o: ti trong cua vt liéu day, gfem’;
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I: chiéu dai méi doan trong mang, km.
j: mat dé dong dién, A/mm’;
F: tiét dién day din, mm®.

AP
Viy =— =
Y 5 =P

a |-

Néu thay j = j,,, ¢6 1ri s6 suat 16n 1that cong sudt kinh &€
CLY
G c
Bang 7-7 trinh bay suat ton that cong suat Kinh & dmg véi cdc loai vat liéu va céc tri 56
Tmax khac nhau dé tham khao khi tinh todn mang kin. Nhu vay, d6i véi mang kin sau khi xdc
dinh dugc i€t dién cdc doan va ton that cong suat trong toan mang, thi xdc dinh sudt ton that
>

cOng sudt cua mang Z va den so vai cdc tri s tuong ting trong bang 7.7.

Bdng 7.7. Sudt t6n thdl cong sudt kinh té (Wikg)

N Gia tri Tmax (h/nam)
Loai day dan
1000 - 3000 3000 - 5000 Tren 5000
Day tran: - Dong 13.6 9.6 7,1
- Nhém 20,0
Day boc cao su, hodc cidp cich dién giay,
rudt: Bong 217 13.8 8.8
Nhom 30,2 232 17,1

Néu bé hon tri 6 trong bang 7.7 thi dicu dé chimg to réng chi phi vé kim loai & mang
thiét k€ s&€ nhiéu hon néu chon ti¢t dién theo mat do kinh t&. Trong truong hgp ndy cin xét xem
¢6 thé giam (€t dien d mot 56 doan ndo d6 nhung van phai dam bao AUmax < AUcp ldc binh
thuong ciling nhu khi s ¢6.

Néu 16n hon tri 56 trong bang 7.7 thi ¢6 thé tang tiét dién day din & nhimg doan tai
nang, vi nhur vay cang gan véi diéu kién kinh & (Z,,,) ma ton that dién dp cang giam di. Sau khi

tang tiét dién can ti€n hanh tinh todn lai.
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Vi du: Mot mang dién kin cung cap dién tir nguén A dén cac phu tai 1, 2, 3, 4 cho trén
hinh 7.26. Céc doan duoc chon ciing it dién loai ddy nhom. Dién ap d thanh cdi tram cung cap
A urong truong hop phu tdi 1én nhat U, = 10,5k V. Sau khi xdc dinh phan b6 cong suat, tim duge
diém 3 1a diém phan cong suat tic dung va phin khdng. Tri s6 va chiéu cong sual trén cdc doan
ghi & hinh 7.26, tinh bang kVA.

575-j327  330-222  121-62 216-j121 613-j372
Ao > | > 2 - 3 —=> 4 —=> A
SI(mJ/ 4,5km\l/ 4km \L S,Skm\L okm

2125 j105 229 -j160 337 -j183 397 -j251
Hinh 7.26. So 4o mang kin xdc dinh phdan b6 cong sudt.

Can cit tri s6 AU,, 6 day lay AU, = 4% Uy, theo cong thiic xdc dinh tiét dién day dan:

_¥m
YAU'U

Xdc dinh duoc aét dién chung cho cidc doan la: A - 35, day A - 35 ¢6 «0 = 0,915Q/km,
X, = 0,35Q/km.

Thir lai. Trong truong hop dit doan A - 1

AU . = UA432] = 1600V

1M

AU, % = ioo-—IOO: 15,2%
10500

bién dp 0 diém | lic d6 ¢6 tri 86
U1 = 10500 - 1600 = 8900V

Nhu vay do léch so véi1 dién dp dinh miuic:

AU, = %5’100: ~11% c6 thé cho phép.

Xidc dinh ton that cong suat toan mang:

2 2

AP:ZP_ +Q-
U

J

107 =%Z(P2 +QHLI07 KW

L 0915[ (5757 +3277)5 +(350° +222*)4,5 + (1217 +62°)4

AP— s Py 5 b b lOJ:SQkW
107 | +(2167 +1217)5,5+(613° +372°)6
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Toéng cong suit 16n nhit cia phu tii:

SP=1188kwW

9
Vay L_\I)(‘z = . D____ 100 =56
1188
Xdc dinh suat 160 that cong suit trén don vi trong lugng day dan. Toan mang cé
25km day A - 35.

G =3.35.25.2.7=7100 kg

> S€
:“(i 20000y 3wkg
) |

Vay: -
a 7100

Thay tri 56 tz—_.—- G day bé hon tri s6 sudt 16n theo diéu kién kinh & trong bang 4.1.

Nhung trong trusng hop nay khong 1hé tang tri 86 % lén duge vi nha vy cdn giam tiét dién
(loi vé kinh t&) nhumg hic d6 AU, khi sir¢6 5€ vugt qua pham vi cho phép.
§7.5. XAC PINH BAN KINH CUNG CAP CUA TRAM BIEN AP TRUNG GIAN
TRONG MANG DIEN bIA PHUONG

Khi mat do phu tii tang Ién, dé diam bao dip tng duge nhu ciu cung cap dién cé thé
thuc hién hai bién phip:

- Gitr nguyén $o tram nhimg ndng cong swat cla cac tram.

- Tang thém tram méi va vin giit nguyén cong sudt ciac tram da cd.

"Tuy theo vi tri dia If cua cdc phu tdi bo sung va tuy theo kha ning tai clia mang dién da
c6 san ma ta quyét dinh chon bién phip nio.

Ta gia thiét ring trong thai gian qui hoach ngdn han mang phan phéi ¢6 mat do phu tai
khong doi va mat do phu tii chi tang trong qui hoach dii han. Dé dé tinh todn ta thuong qui
pham vi cung cip di¢n cua tram bing cic hinh quen thuoe nhu hinh vuong, hinh luc gidc v.v...
Ta s& xét timg trussng hop cu the.

«) Pham vi cung cdp dién la hinh vuong

Tram bién dp nam & tam cua hinh vudng va cung cap dén cdc phu tai wong ving bang
bon phit tuyén chinh nhu trong hinh 7.27 (d¢ don gian ta chi v& mot phdt tuyén chinh). Cic diu

chdm mo ta vi tri cic tram bién ap phan phoi d¢ cung cap cho cdc phu i ba pha.
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Tén that dién &p tinh theo phin tram tir ddu ngudn a dén diém xa nhit ¢ bing:
AU % = AU,% + AU %.
Tu cong thifc:

PR+QX

Ul = - ——

100(%)

Ta suy ra ton that dién ip tinh theo phan trim cva 1 kVA cong suat truyén tai trén | km
dudng day la:

K 2T Rt

trong dé: ry, X, 1a dién tré va dien khang don vi cia | km duong day, Q/km;
U la dién dp duong day, kV:

cos la hé so cong suil cua phy tai.

Tram bién dp
& phan phoi

Truc chinh Nhanh ngang

Tram biénap - 2
trung gian

. —a—e

Dién tich duoc
|_-nhinh ngang
cap dién

19

L2

Hinh 7-27. Dién tich hinh vuong duoc cung cap dien i tram a.



Néu goi tong phy tai trén moi phit tuyén la S, thi ta co:
S, =A,.D(kVA)
trong do: A, la dién tich nhan dién tir mot phat tuyén, km’;
D 13 mat do phu @i, kVA/Km®.
Néu thay dién tich A, = /,” thi t6ng phu tai trén méi phat tuyén s& Ia:
S, = AD=17D(kVA)
Gii thiét phu tii phan bo déu nén tam phu tdi cta phat tuyén ab s€ 1a trong tam cia tam
gidc ace. D6 Ia diém d cach diém a mot khodng i (2/3).1,.
Vay do sut ap 1rén phit tuyén chinh bang:
AU % =(2/3)/.K.S,;= 0,667 I,' K.D (%).
b) Pham vi cung cdp dién la mot hinh luc gidce

Néu cot pham vi duge cung cap dién 12 mot hinh lyc gide véi tram bién ap trung gian

dat d tam va cung cap dicn dén cic phu tai bing sdu phdt tuyén chinh nhu trén hinh 7.28 thi dién

Tram bién dp
, « phan phoi
Truc chinh

_ \ . Nhanh ngang
Ed v b\ bd b
o 4 ; P | s
_ ) S 1én tich dugc
. ¢ | nhdnh ngang
5 | ¢ | cung cdp dién
<_ : l()_" C
3
e .
~ A v

Hinh 7.28. Dién tich hinh luc gidac duoc cung cdp dien tic tram a.
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tich dugc cung cdp dién cha mot phat tuyén la:

I )
A, =—1 =0578.12

V3
trong doé: /, 1a chiéu dai mot phat tuyén chinh.
Nhu vay 16ng phuy tit duge cung cap tir méi phat tuyén bang:
Se=A.D=0578.D.J° (kVA)

Do diém dit cua phu tai 16ng véan 12 diém d trén phdt tuyén chinh, cich ddu nguén a mot

doan 12 (2/3)/, nén ton that dién dp tinh theo phin tram cGa phat tuyén chinh bing:
AU =(2/3)1.K.8= 0,385 /," K.D (%).
o) Truemg hop téng qudt 6 n phat tuven ue tram trung gian cdap dién cho mot vimg
Gia thi¢t rang phu 1ai phian bs déu trén khip dién tich va mdi phat tuyén cung cap dién

cho mot dién tich ¢6 hinh tam gidc (hinh 7.29).

Hinh 7.29. Dién tich nhan dién 4ir n phdt tuyén cua tram trung gian.

Vi phan cong suat cap dén mot vi phan dién tich da la:
dS=D.dA, kVA
vong dé: D 12 mac do phu tai (kVA/Km?).

Tir hinh 7.29 ta ¢6 méi quan hé sau:

284



y
120 =
£ X + dx

hay: y=(x+dx)gb = x1g6

Viy t6ng dién tich dugc cung cap bdi méi phét tuyén biag:

A = l]-dA= 1, 1g0

n
=0

Va cong sudt ma moi phit tuyén cung cap bang:
1Il
S, = jds =DJ, g
=0
Néu cot 1ong cong suit dé cla phdt tuyén 1a mot phu tai tp trung tai mot diém cédch
ngudn a mot doan la (2/3)/, thi 16n thit dién &p trén phdt tuyén dé bang:
2 2
AU, % =20, K S, = K.Dl,igh
3

Vi n.20 = 360 " nén:
360°

2 .
AU, % = -;;—.K.D.l;: Ag
Cong thitc rén chi dung khin 2 3.
Khi n = 1 thi 16u that dién dp trén phat tuyén chinh bang:

AU, % =~ K. DI,

to | —

Khi n = 2 thi to6n that dién dp trén phét tuyén chinh bing:

AU %=L kD1
= 9

r4
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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. Dat van d¢

Khi qui hoach hé¢ thang dién thudng gap van dé can phdi xay dung bé sung cic cong
trinh mai cho hé thong dit ¢6. Mudn dat duge cic muc tieéu dé ra, cdn phat dat van dé phan tich,
danh gid duge cic du én xem c6 nén dua vao thuc hién hay khong hoac so sdnh giifa cdc dur én
dé chon ra cic dirdn 16i uu vé mit kinh 18

Theo Ngin hing Thé gi6i,"Dur dn li tong thé nhitng chinh sich, hoat déng va chi phi
lién gquan voi nwhau duoe thiét ké whédam dat duoe nhitg muc tiéu nhdt dinh trong mor thoi gian

nhdt dinh*. Nhu vy, dé ¢6 duge mot du dn can phai quan tam tdi cic yé€u 16 sau:

- Cdc ngudn tai nguyén duoc sur dung (bao gom vat tu, sifc lao dong, cdc tai nguyén
thién nhién khac vt 1ién von).

- Cdc giai phap vé KT thuat va vé 16 chue.

- Cic san phim hoac dich vu do dv dn tao ra.

- Khodng thoi gian thuc hién dy dn.

Thuc chat cuu viée phan tich va dinh gid du dn 1a xét méi quan hé gitta chi phi va doanh
thu trong su6t qua trinh thyc thi va ddi song du dn. Néu xét doanh thu va chi phi trong suét qua
trinh d6 sau khi dd qui doi vé mot moc thai gian mh ta thiy tong doanh thu 1dn hon tong chi phi
thi dy 4n c6 thé duoc chap nhan vé mat kinh t&. Ciing nha néu so sdnh giita hai du dn ma du dn
nao co s6 gia gida doanh thu vi chi phi (dd qui déi) ma 1dn hon thi vé mat kinh & nén chon du

an dé.

Trong viéc phin tich vit dianh gia cic du dn, cdn phan biét gitra phan tich vé kinh té va

phan tich vé tai chinh. Tuy chiing c6 cung phuang tién 1a sir dung gid tri cua tién té dé phan tich
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va x€t t6i loi nhuin cla vige ddu tu dé két luan, nhung trong phan tich kinh 1€ ngoai viéc chi 10
loi nhuan 1ién té trong suot qua trinh hoat dong cua du an nhu trong phan tich ti chinh con phan
tich duoc loi nhuan xi hoi dé do tic déng clia dy dn dén muc ticu da dé ra. Tuy nhién vin can
phai két hop ca phan tich kinh 1€ vi phan tich 1ai chinh dé dam bao chic chan cho du dn dugce

chon la ¢6 Igi nhat.

Mot hoat dong cua du dn duge dién ra trong cdc diéu kién kinh t€, xa hoi, chinh tri va
phdp luat cu thé. Dudi con mat cia cic nha kinh 1€, bat cir dy 4n ndo ciing phai chi tiéu mot
khodn tién nhat dinh d¢ mong muén thu vé mot gia tri 16n hon. Gid tri 16n hon d6 ¢6 thé 1a tién

nhung ciing ¢6 the khong phai 1a tién. Tuy nhién, chiing vin c6 thé qui déi thanh tién.

Theo Diéu 1¢ Quan Ii dau tr va xdy dung (ban hanh kem theo Nghi dinh 56 177/CP ngay
20 thdng 10 nam 1994 cda Chinh phv), du dn div wr duge dinh nghia nhu sauw:™ D dn ddue tu la
1dp hop nhiing dé udt vé viée bo von dé tao mot, mo réng hodc cdi tao nhitng déi tuwong nhdt
dinh nhdm dat ditge sie ting truong vé s6 luong, cdi tiéh hode ndng cao chdt lwong ciia sdn phdam

hay dich v nao do trong mot Kliodng thoi gian xde dinh”.
C6 nhiéu cich dinh nghia khiic nhau vé ddu tu. C6 thé qui vé hai cdch hiéu nhu sau:

1. Dan tr dé 1 sy sit dung von d¢ tao nén cdc nhan t6 san sudt, dac biét Ix cdc tu liéu san
suat nhu la: nha xudng. may mée va vit tu(thuomg duge goi 1a dau nr cho cac déi tugng vat chat)
cling nhu dé mua cé phicu, trdi phicu hodc cho vay l1ay lai(thudng dugce goi la ddu tu tai chinh),
ma 0 day nhitng chi truong dau nr ndy 6 thé sinh loi dan hoac thoa mian mot nhu ciu nao dé
cho ngudi bo von ciing nhu toan xi hot trong mot thdy gian nhat dinh trong tuong lai (thudng

duge goi a vong dot du dn).

2. Bau tr dé 1 qud trinh quan i sir dung tai san mot cich hop Ii, nhat 13 vé mat co cau

cua tai san dé sinh loi.

Dinh nghia thwr nhat thien vé dau tr cho cdc nhan t6 san suat chi rd d6i tuong dau tu, chi

rd dau tu 12 su bo von O (hoi diém hién tai dé sinh loi trong tyong lai.
Dinh nghia thir hai ¢6 mue do tong quit, ¢6 ndi dung rong rai vé dau tu.

Qua hai dinh nghia trén ta ¢6 thé hiéu mot cach don gidn hoat dong dau tir 13 dem mot
khoan tién da tich luy duge sir dung vao mot viée nhat dinh dé sau dé thu lai mét khoan tién cé
gid tri 1dn hon. Mot cidc van 1at, ¢6 thé néi rang dau tr 12 viéc sir dung tién nham muc dich sinh

loi.

bé dugce coi li hoat dong dau e it nhat phai ¢é hat dac tinh sau:
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4+ C8 dinh von lau dai, ¢6 thé dén 10-20 nam sau.
+ Nhiam muc dich sinh lgi(thu nhap 16n hon chi phi).

Qua hoat dong dau tu cdc nguén (ai chinh chuyén thanh v6n san suat kinh doanh bao

gom: von cd dinh va von luu dong.

8.1.2. Mét so thong s6 co ban cua dau tur

Trudc khi tién hanh ddnh gia va lua chon dy 4n dau tu can xic dinh cdc thong s6 co ban

sau:
+ Tong von diu (v ban dau gém:

* Vén c6 dinh: tién xay dung céng trinh, mua sim mdy méc thiét bi dé hinh thanh nén

tai san c6 dinh cla du an.

* Von luu dong: gébm chi yéu la dir urir vat tu, san suat do dang, von tién mat... theo du
kién va duoc dung cho qui trinh van hanh va khai thac cac tai san ¢6 dinh cta du an dau tu.

* Cic khoan chi phi tién san suat, chi yéu la cdc chi phi dau tw khdc nhu: chi phi cho

qué trinh chudn bi dau ty, thim do va khdo sdt..v.v.
f o 5- - 4 ~ 3
+ Tudi tho kinh t€ ciia cong trinh dau

Tudi tho kinh (€ clia cong trinh diu tu 1a khodng thai gian ma cong trinh dau tu cho thu
nhdp rong, 1 thoi gian ngan nhat trong ba loai thot gian sau:

Tuéi tho vat Ii.
Tudi tho cong nghe.
Thoi gian song clia san pham.

+ Thot gian khao sdt dy d4n ddu (r: khi nghién ciu hiéu qua dau tu dé so sdnh cic dy dn
diu tr ¢6 téi tho kinh 18 khdc nhau, ngudi ta 1ay thai gian khao sat du dn bang boi s6 chung nho
nhat cia tudi tho kinh t& cdc du an.

+ Thu nhap rong hang nam cda du dn (Net cash flow: NCF) 1a thu nhap thuan timg nam
cua du an: NCF, = doanh thu — chi phi

Tuy theo st phan tich kinh (€ hay tai chinh cua dy dn ma khi xdc dinh cic yéu t6 trén ta
¢0 tinh tGi yéu 4 thué va lam phat.

Vi quyét dinh dau tu 1a quyét dinh cd tinh chat dai han nén:
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+ Dau wr chiu dnh hudng clia y&u 16 thoi gian: do cac dong thu, chi la khong dong thoi
nén khong thé so sianh truce 1iép ching vé nhau. Khi phan tich ddnh gia du 4n dau v ta phai tinh
dén diéu do.

+ Biu w chiu anh hudng clia y&u 10 rdi ro.

Vao thai diém ra quyét dinh diu tu, thi phan 16n cic khoan thu va chi chi 1a du tinh, va
do dé 1a khong chac chan. Trong quil trinh ti€n hanh hoat dong dau tu, cic khoan thu nhd hon dy
tinh hoic tham chi nhé hon cdc khoan chi 12 didu ¢6 thé xdy ra, d6 1a rai ro. Do vay khi nghién

ctru hiéu qua daw wr phai tinh dén yéu 16 nay.

8.1.3. Cic tiéu chuan dinh gid du dn dau tu
C6 ba tieu chuin d¢ dinh gia du an diu e duge dimg pho bién hién nay 1a:
- Tiéu chuin danh gi4 tinh.
- Tiéu chuin ddnh gia dong .
- Tiéu chuan danh gii xic suat,

Tiéu chuan dinh gia tinh 1a teu chuin khong xét dén gid tri theo thdi gian cia tién té.
Tieu chudn nay cé tu diém la don gian, dé¢ dp dung nhung chi ¢6 thé dp dung cho nhifng heé
théng nho va khi qui hoach ngin han. Do véi viéc qui hoach phit trién hé thong dién thi thudng
cdc du dn cé dai song dii, lién quan dén nhidu yéu t6 khic nhau nén dong tién t& thudng bién
dong 16n theo thai gian. Chinh vi vy, viéc dp dung tiéu chuan danh gia tinh 1a khong phu hop vi
& mac phai sai s6 1dn.

Tiéu chuan ddnh gid xic suat Ia ticu chuan ma khi phan tich cé xét dén su dao dong va
bat dinh cha cic yéu 16. Trong qui hoach hé thong dién, su bat dinh & day thuong nay sinh do
van dé dy bdo phu tai khong chinh xdc. do sy bién dong clia gid ca va con do nhiéu y&u 16 khong
xdc dinh khdc. Muén st dung tiéu chudn dénh gid Xac suat thi cdn phai bi€t duge luat phan phéi
X4c suat cla cac yéu (6 bat dinh. Diéu dé doi hoi phai ¢6 di thong tin va kinh nghiém phong

phid. Chinh vi vay ma tiéu chuan nay it duoc ding trong qui hoach phdt trién hé théng dién.

Tiéu chudn ddnh gid dong la tieu chuin duge sir dung phé bién hien nay. Viec c¢6 xét
dén dnh hudng cia thot gian doi vai dong tién s& lam cho qua trinh phan tich va ddnh gia dugc

chinh xac hon.
Troung tiéu chuan danh gid dong, ngudi ta thudng su dung cdc phuong phap sau:

- Phuong phiip gid tri tuong duong.
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- Phuong phap hé¢ $6 hoan vén noi tai.
- Phuong phdp ti s6 1gi ich/chi phi.
- Phuong phdp thai gian thu hoi von ddu .

Tuy theo hoan canh cu thé va bai todn cu thé ta ¢6 thé 4p dung moét trong cic phuong
phdp dé.

§8.2. PANH GIA DU AN PAU TU THEO TIEU CHUAN PONG
8.2.1. Cac buge chuin bi danh gid dv én

Céc du 4n dau w c6 thé do Nha nuéc, tap thé hoic tu nhan ding ra dau . D6i véi nuée
ta va dic biét doi v6i nganh dién thi cic du dn I6n déu la cdc du dn sir dung ngan sich nha nude
hodc cac du dn vay von nudc ngodi. Cic du dn d6 déu do cic Bo trinh Chinh phit xem xét va phé
duyet.

N6i chung, cic du dn déu c6 mat manh va mat yéu. Mot du dn c6 thé mang lai lgi ich
cho mot quéc gia, mot tap thé hoic mot dia phuong nao dé6 nhumg lai bat loi d6i véi mot tap thé
hoac mot dia phuong khic.

Vi duy, khi xay dung mét nha may thuy dién 16n s€ mang lai rat nhiéu loi ich nhu né $&
cung c4p mét luong dién nang 1dn véi gid ré, diéu ti€t dong chay dé chdng 1ii trong mia nuée
18n va didm béo giao thong duong thuy ciing nhu viéc cung cdp nudc cho nong nghiép trong miia
nuée can.v.v... Tuy nhién hd chita clia nha may thuy dién s& lam ngap lut mot dién tich 1dn dat
canh tdc ciing nhu cdc khu dan cu & khu vyc 1ong hd nén phai t6 chitc dén bu va di dan dén noi
khic.

L4y du dn xay dyng Nha mdy Thuy dién Son La trén song Da g nudce ta lam vi du. Dy
an Son La la dy dn thuy dién Idn nhat nudce ta tir trude dén nay(cong suat khodng 2400 MW, dap
cao 215m). Tuy du @n mang lai nhiéu lgi ich vé kinh t&€ nhung ciing gay ra nhiéu thiét hai ddng
ké. Theo thiét k& ban diu, hé chida clia nha may s€ 1am ngap lut khoang 18.600 ha & hai tinh Son
La va Lai Chau. Khoing 18.200 hd vai khoang 91.000 dan chi yé€u 1a dong bao dan 1oc phai di
chuyén chd &.Téng von dau tu 31.789 ti dong(2,2 ti USD). D6 1a chira ké dén nhitng tdc hai khdc

vé mat dia chan, vé canh quan, vé giao thong va an ninh quée phong...

Nhimg cdi dugc vi mat ciia mot du an nang luong 13 rat lon nén cdn phai rdt thin trong
khi chuan bi mot du dn: tir bude chuan bi dén khi dugc thuc thi mot du 4n phai trai qua nhiéu
budc ddnh gid, thim dinh va phé duyét (hinh 8.1)
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Giai doan

Xdc dinh y do du 4n

Khéng
Xem xét-Trinh duyét 2
v C6

Nghién ciiu tién kha thi

. . i Khéng
Tham dinh,ph¢ duyét
3
Vs

Nghién ctu kha thi

\l/ Khong

<‘hﬁ'm dinh.phé duy{:l\ > Loai bd
4
\ Cs

Thiét k& chi tiét

L Khéng
Tham dinh,phé duy{tl/ 5

Co

Thue thi dy dn

v

Nghiém thu, tong két du 4n

Minh 8.1. Cdc giai doan xdy dung va thong qua dw an.

Qua trinh hinh thanh, xem xét, thaim dinh va phé duyét dy 4n thudng bao gém 6 giai
doan:
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1) Xdc dinh y do du dn .

2) Nghién cifu ticn kha thi.

3) Nghién ciru kha thi.

4) Thiét ké& chi tiét,

5) Thuc tht du an.

6) Nghiém (hu, tong két du an.

Sé lan tuot nghién ciiu cic giai doan dé nhu sau:

1. Xde dinhi N-do di dn

Can ctr vio nhu ciu va sir can thiét cia viée hinh thanh du dn, can xem xét cidc nguon
luc dé thuc hién du 4n, trong d6 ¢6 ngudn von, nhan lyc, vat luc dé dinh gid so bo tinh "hap dan"
cta y dé hinh thanh du an va su phit hop cla cac y tuéng nay vai cac dinh hudng phat trién cia

toan nganh va phi hop vdi kha nang dip ng cla chi dau tu. Thong thuong, ¥ do du dn dau tr co
thé xuat phat tir cic ngudn sau:

- Chién luge phit trién Kinh & qude dan va chién luge phat trién nganh.

- Nhu cau cung tmg trong va ngoil nuéc,

- Viéc khai thic v sif dung chua ¢6 hiéu qua cic ngudn 1ai nguyén, lao dong, vat tu ...

- Nhimg kho khan, tré ngai ddi véi sur phdt trién kinh t€-xa hoi do thiéu diéu kien vat
chat can thiét.

Trong y d6 dur dn can phin tich rd nhu ciu cva xa hoi vé loai san phdm hoic dich vu ma
dy dn dinh ddp img, kha nang dip g vé ngudn von dé thuc hién du 4n cua chii ddu r va kha
nang giai quyét cic van dé ki thudt cau dy dn. Viéc xdc dinh va sang loc cic y do du dn ¢6 anh
huémg quyét dinh d6i véi qud trinh chuan bi va thyc hién dir 4n. DU cho viéc chuan bi va thuc
hién du dn c6 16t dén dau di ching nia thi du dn vin c6 thé that bai hay khéng dat duge két qua

mong mudn maot khi trong ¥ do ban diu da hiun chita nhimg sai ldm co ban.

Sau khi hinh thanh y dé du dn cin phai thuyét phuc ¢ap cé thaim quyén quyét dinh cé
1i&p tuc nghién ciiu dy dn dé nira hay khong. Néu duoc chap nhén thi méi chuyén sang budc tép
theo.

2. Nghién cins tién kha thi

Cic du dn 16n va quan trong thudng phai thong qua budc ngkién ciu tién kha thi, con

cdc du 4n ntho va khong quan trong thi cé (the bo qua. Nghién ciu tién kha thi 12 budce dau tien dé
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danh gid mot cich tong thé kha ning thuc thi cua dy 4n. Cdn phan tich ¥ do du dn da duge dé
Xudt trén moi phuong dién: ki thuat, td chitc-quan Ii, thé ché xa hoi, tai chinh, kinh &, thuong
mai. Dé thyc hién nhiém vu niy, cin phai thu thap ddy di nhing thong tin cin thi€t cho viéc
nghién ciu thi trudng, moi trudng tu nhién, cidc ngudn nguyén nhién vat liéu chinh, cdc phdp qui
va qui dinh c6 lién quan, cic dac diém kinh 1€~ van hod- xa hoi cua dia phuong v.v...

Trong budc ddnh gid ndy, can dua ra cdc s6 liéu nam trong giai bién thién thuc t& cua
timg théng s6 dé udc tinh "siic hip din" cba du dn cling nhu kha nang tién hanh cdc budc xem
x€ét va thadm dinh ti€p theo.

Cic s6 lieu dua ra trong bude ndy néi chung con mang tinh bat dinh kha cao do giai bién
thién cia chiing con khd rong va viéc ddanh gia du dn con chua thit chinh xdc ma chi mang tinh
xac suat. Mot s6 16 hop cdc tinh hudng c6 thé rat lac quan song mot s6 t& hop khac lai rat bi
quan. Khi d6 nén danh gid kha nang thuc hién cha timg (inh hudng va dua ra ki vong hiéu qua
cta du dn. Néu ki vong hiéu qua cua du dn ma cao thi du 4n mdi duge nghién ciu chi tiét hon &
céc budc tiép theo. Trong bude nghién ct tién kha thi cdn xem xét cac van dé chinh nhu sau:

+ Nhu cau vé loai san pham hay dich vu ma dir dn s€ dem lai.
+ Kha nang ki thuat va cong nghé,

+ Nhan lyc dé thuc thi v qudn 1f van hanh dy 4n.

+ Danh gid cic phuong dn tai chinh khdc nhau cta du én.

+ Dénh gid quan hé chi phi- hiéu qua theo quan diém kinh 1&.
+ Anh huédng ctia du dn d6i véi cdc van dé xa hoi.

3. Nghién cin kha thi

Sau budc nghién ciu tién kha thi can ¢6 sy danh gid mot cdch chi tiét cac thong s6 va
chi tiéu chii yéu vé kinh €, tai chinh v xd hoi d& xem cdc théng s6 va chi tiéu dé c6 dat dugc
céc tiéu chudn ciia Nha nudc hay khong. Néu duge phé duyét thi méi ti€p tuc tién hanh budc
nghién cihi kha thi.

Trong budc kha thi, can nghién cdu mot cdch chi ti€t hon dé chinh xic hoa cic chi tiéu
va thong s6 chi yéu dé ¢6 thé chimg 6 rang dy dn s& ¢6 kha nang thanh céng. Néu khéng chimng

minh dugc tinh kha thi cla du dn thi phai kién quyét loai bo né trong budc ndy d€ tranh nhimg
thiét hai vé thoi gian va tién bac khong didng mat.
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4. Thiét ké chi tiét

Sau khi luan chimg nghién ciru kha thi da duoc duyét, cdn tién hanh budc tié€p theo la
bude nghién cuu thiét k& chi tiét. Nhiém vu cua bude thiét ké chi tiét la nghién ctu, xem xét cac
yéu cdu ki thuit cu thé nhu két ciau, thong »& va tinh niing cla trang thiét bi, luc luong lao dong
v6i nhiéu nganh va trinh do chuyén mon khac nhau, k& hoach chi tiét vé lap dat trang thiét bi, ké
hoach chay thir va nghi¢m thu cong trinh v.v...

Trong budce thi¢t k& chi ti¢t, cic dit kién va thong s6 da duge xem xét & cic giai doan
trude can duoe chinh xiic hoa lai, bo sung cac dirKién con thi€u, xem xét dén cdc khia canh quin
1i du 4n, quan 1{ van hanh vi tuep thi doi véi dudn.

Sau khi thiét k& chi tiél xong, can danh gid lai du 4n mot cach 16ng thé dé xem né c6 dip
tmg duge cac tiéu chuin d¢ duge duyét va thye thi hay khong. Néu thdy rang dy 4n gap nhimg
tré ngai khong thé viar qua néi, ¢6 thé dé nghi cic cap c6 thaim quyén thay déi hoac loai bo.

S. Thusce thi dur an

Néu dur an dirse cip ¢6 thim quyén phé duyét titc 12 né ching 6 hoan toan ¢é kha nang
thue thi va ching 16 duge tinh hicu qua sau cdc budc trén thi ¢6 thé tién hanh 6 chitc dau thiu
dé chon ra cdc doi tic va tich hanh thuong thao giifa cic bén vé (ai chinh, thiét bi va nhan lyc.
Mai cudc thuong thao s& két thic khi hai bén ki két duge hop dong. Trong cdc hgp dong can néu
o quyén han va triich nhi¢m cua cac bén khi thue hién hop dong, cac yéu cau vé tai chinh, kinh
1€, K1 thuat va tién do thoi gian mi cdc bén can tuan thd. Ban quan Ii du dn ¢6 trich nhiém theo
d6i viéc thuc hién hop dong clio dén tan khi két thide hop déng.

6 Ngluém thu, 1ong Kér dir an

Giai doan dinh gida nghi¢m thu tién hanh sau khi thuc hién du an. Danh gid nghiém thu
khic v viéc dinh gid v gidm sdt trong qué trinh thye hién dy dn. Panh gid nghiém thu cé
nhiém vu lam rd nhimng thanh cong vi that bai trong toan bo qua trinh xdc dinh, phan tich va lap
du dn cing nhu trong khi thire hién d¢ rit ra nhing Kinh nghiém va bai hoc cho quan Ii cdc du an
khéc trong tuong lai. Trong budc niy, can ¢é hinh thic khen thudng thich ddng cac cd nhan va
tap thé dii c6 thanh tich xuat sac trong khi thuc hién du dn. Két thic va giai thé du dn con phai
giai quyét viee phin chia sur dung két qua cuia du an, nhimg ton dong vé vat w va nhan lyc ma dy
dn codn dé lai, bo tri lyi cong viée cho cic thanh vién tham gia du an.

8.2.2. Tinh qui doi theo thoi gian cua tién té

Trong qud trinh xay dung, danh gid va tham dinh du 4n can 4p dung cdc phuong phéap

xem xét, danh gid du dn mot cich khoa hoc va toan dién.
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Pé 1am duge diéu do. (rude hét can dinh gid ding su thay déi theo (hai gian cla tién té.

Ta s& nghién cdu vin d¢ nay trong hai truong hop: trudng hgp chung khi loi nhuan va
chi phi clia méi nam li bat ki va rudng hop rieng Khi 1gi nhuin v chi phi cda mdi nam 1a nhu
nhau, Két hop ca hai truong hop d6 Jai ta s& ¢6 truong hop tong qudt va cong thifc 16ng quat dé
dp dung cho moi trudng hap.

1. Truong hop chung (khi loi nhuan va chi phi ctia moi ndam la bat ki)

a. Biéu do dong tién 1¢

Trong sudt qui trinh hoat dong cua durin cé nhimg khoan chi phi va nhimg khoan doanh
thu xay ra & nhitng maoc thoi gian khac nhau, thong thudng duoc dat vao thai diém dau hoac cudi
nam. D¢ bidu dién dién bi¢n thu chi cua ca dbi s6ng dir 4n, ngudi ta st dung mot biu do goi la
biéu dé dong tién té. Tui mdi moc thai gian ¢6 vé mot mii én. Mii tén theo hudng chi xudng

biéu hién gid tri tién & am con miij 1én theo hudng chi 1én biéu hién gia tri tién té duong (hinh
8.2).

Ay A A, A
s+ s
0 ll lz 3 4 n{ n

v

Hinh 8.2. Biéu do dong tién té trong truimg hop tong qudl.
Néu ta goi A, 1a gid tri coa dong 1ai rong tai (hdi diém i thi:
A, =B,-C
trong d6: + B, 1a doanh thu;
+ C, 13 chi phi & nam thit i.

R& rang la néu B, > C, thi A, la duong va mili tén s& theo hudng chi 1én, con nguoe lai

néu Bi < C, thi A, 1a am va miii tén s¢& theo hudng chi xudng.
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b. Qui doi tién té vé cang mor moc thoi gian

S& di can qui déi 1a vi cdc 1i do sau:

- Cac khodn thu vi chi cha du dn khong xay ra dong thoi.

- Mot dong tién ngdy hom nay cé gid tri khong giéng mot ddng sau n nam, dé6 1a vi:

+ Su chic chan cua bién tai: Mot déng ngay hom nay, d6 la su chic chian. Mot déng,
tham chf hai dong sau moét nam, d6 chi 1a mot su hy vong va déng thoi kém theo kha nang gip
rui ro.

+ Tién c6 kha nang sinh 10i: 1 dong c6 duge & ngay hom nay cé thé cho vay hay dau tu

voi mot ty lé sinh 1di nhat dinh nao d6.
+ Lam phat: 1am cho gia tri déng tién thay déi.

Loi nhuan va chi phi Ia hai dai lugng quan trong trong viéc ddnh gid mét du 4n vé mat
kinh t&€. Loi nhuan vi chi phi thudng dudc qui ra tién dé dé so sinh. Gia tri clia dong tién tai
nhimg thdi diém khic nhau lai (hudng khong giéng nhau. Néu v&i ciing mét s3 tién nhu nhau
ma dem sir dung s6m thi gid tri cla né sé& 16n hon. Vi du: Nam 1993 dé mua 1 kg gao cdn chi
2200d, nhung dén nam 2000 thi van 2200d d6 chi mua duge 0,5 kg gao ma thoi. Nhu vay ta ¢6

thé ridt ra k&t tuan nhu sau:

+ Néu nam nay dau tu 1d thi ndm sau gid trt ctia né s€ [a (1+r)d. Ta goi r [a hé s6 qui déi
hodc hé s6 giam gid. Di¢u d6 ¢6 nghia 12 néu nidm nay ddu tu 1d thi sau n ndm gia trji clla no sé
1a (1+1)" va néu nam nay ddu tu Ad thi sau n ndm gid tri clia no s& 1a A(1+r)". Tir d6 ciing c6 thé
suy ra la néu nam sau c6 mét s6 tién B nao dé thi gid tri hién tai cia né chi la B/(1+r) va néu sau
n nam ¢6 mot s6 tién B nao dé thi gid tri hién tai cta né chi 13 B/(1+r)". Hé s6 giam gid r cang
16n, thoi gian bod von cang xa thi gid tri qui vé hién tai cang thdp. Ngudi ta goi gia tri r = MARR
12 suat thu Igi t6i thiéu chap nhan duge hay miic 13i suat thap nhat ma nha dau tr yéu cdu.

+ Néu goi B, Ia lgi nhuan & nam thit i va C, la chi phi & nam thit i thi gid tri qui vé hién
tai (Net Present Value - NPV) cua dong 1ai rong (Net Benefits):
(-[311 e Cﬂ)! (BI - CJ)) (BZ - CZ),“-) (Bn = Cn)
c6 thé biéu dién bang céng thic sau:

B, -G, +B|_C| +_“+Bn_cn _ B, -C, (8-1)

NPV’ =P= .
a+n°  d+r) (I+1)" < (+r)

trong d6: n la sd nam cua du 4n;
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1/(1+r)' 14 he 56 gidm gid cla nam thit i qui vé hién tai.

Nhu vay, gid tri cta NPV phu thuoc vao 13i suat, gid tri dong Gén mit va gia tri cha thoi
gian tinh todn. Khi NPV = 0 c6 nghia la phuong 4n da trang trai hé& chi phi bo ra va ¢6 muc 131
bang sudt thu loi t6i thiéll chap nhan duoc MARR.

Dé minh hoa ta xét vi du sau:

Vi du: Mot du dn ¢6 tudi tho 1a 3 ndm. Loi nhuan B va chi phi C clia dur 4n cho trong
bang (8-1): ’

Hay tinh gid 111 qui vé hién tai cia dong 13i rong cta du 4n d6 néu biét hé s6 giam gid la
r=0,08.

s 7

Giai: Ta dp dung cong thic (8.1) dé fim gid tri qui vé hién tai cia dong 13i rong. Qué
trinh va két qua tinh todn dugce 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, (10°d) -5000 2160 2334 2519
1/(1+0,08)' 1 0,926 0,857 0,794
(B,-C)/(1+0,08)' -5000 2000 2000 2000
NPV (10°d) 1000 J

Nhu vay gi4 tri qui vé hién tai cGa dong 1ai rong 1a NPV.* = 1000.10 * = 10°d.

Doi khi ngudi 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 khoing d&i s6ng du dn. Khi d6 ta cé thé sir dung biéu thite:
NPV *= NPV “(1 +1)} (8-2)
Néu thay NPV,” trong cong thic (8.1) vao (8.2) thi ta ¢6:

NPV, = 9(3,—';_;%)(' +0* =) (B, -C)(1 +n*” (8-3)
1=0 1=0
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Nhu vay ta ¢é (h¢ qui doi dong Al rong vé bat Ki mot moc thdi gian nao do trong doi
song du dn.

Luru y ring néu k=n, tic 1a ta qui doi dong 13i rong vé nam cudi cia doi séng du 4n thi
khi dd NPV " = F (hinh§8.2).

c. Sir bién doi ciia hé 0 gidm gict r

Trén day ta di coi he¢ 56 giam gid la khong déi trong subt doi séng dy dn. Trén thuc t€
thudng 1a khong phai nhur vay.

Chang han doi véi cic cho dau tur dang thi€u von, viéc bé tién ra cang sém cang kho
khin hon vé phuong di¢n tii chinh thi h¢ s6 giam gid r ¢é xu thé giam din theo thai gian. Nguge
lai, d6i véi chi dau tr dang thim von vige bo von ddu we cang sém cang dé dang hon vé phuong

dién tai chinh thi h¢ 56 giam gid ¢6 xu (hé tang dan theo thai gian (hinh 8.3).

(%)

Thiéu von

Binh thudng

Thia vo .
" t(nam)

>

Hinh 8.3. Sw bién ding cia hé s gidm gid r.

Ngoai sur pht thuoce vao thai gian nhu di trinh bay & trén, he s0 giam gid r con phu thuodc
vao nhiéu yéu t6 khac nhu tinh chit cia chi ddu w, sy bién dong cua tinh hinh kinh (€ trong
nudc va mirde ngodi .v.v..,

2. Khi loi nhudn va chi phi ctia moi ndm la nhu nhau trong mét sé’' nam cua doi séng du

C6 nhiéu trudng hop ta ¢6 the coi dy dn ¢6 1oi nhuan vi chi phi cia méi nim 1a khéng
doi trong mot s6 nam cua ddi song dif dn hoac tham chi trong suét dai séng dy én (trir khodn vén
ddu 1 bo ra tir ban din). Khi d6 viee tinh doi gid tri cha déng tién vé cing mot moc thai gian s&

don gian hon nhiéu.
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Sau day ta s¢ xét truong hop do.

. Biéu do dong ticn 16

Né&u goi P 1a @ia tri tién ¢ duge qui doi vé mot mée thai gian qui ude nao dS goi 1a hién
tai (hinh 8-4). Trén truc thdi gian cla bicu do dong tién té, méc thoi gian dé thudng 12 d thoi
doan O (dédu thoi doan ). Trén thuce (&, khong nhat thiét P phai dat tai thai doan 0 ma né cé thé
dat 0 trudc mot 86 cic gid tri tién 1¢ nhu nhaw khac. Khi dé khai niém “hién tai” va "tuong lai"
chi ¢é tinh chat tuong doi .

4 r

S S N R S

n-2 n-I n t

0

thinh 8.4. Bién do dong tién 1é trong truong hop riéng.

Cing tuong tr nhu P, Khdi niém F 14 gid tri tién té duge qui doi dén mot thoi gian nao
dé duge got 1a tuong lai.

b. Quan hé vifta ba dai itong A, P, F

Gia thiét trong suét quit trinh dang x¢t cha doi song du dn, A, 12 khong doi va bang A,

Néu hé s6 giam giid 1a khong doi v bang r thi ta ¢6 cdc quan hé sau:
+ Tinh todn gid try twong lai I ¢l gid try hién tai P
Gia thiét ta giri vdo s6 tiét kicm P (d), 141 suat 1% thi:
- Cugi 1 thoi doan ta cé P(1+r1)
- Cudi 2 thoi doan ta ¢6 P(1+1)’

- Cubi n thoi doan ta cé P(1+r)"

D6 chinh 1a gia tri twong duong F ctia P & cudi thoi doan n trong tuong fai.
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Vay:
F = P(L+r)" (8-4)

+ Tinh todn gid tr1 hién tai P tir gii tri tvong lai F:

Tir biéu thirc (8-4) c6 thé tinh duroc:

b= (1 +Fr)" (8-5)
+ Tinh todn gia tri tuong lai F tlr gid tri A:
Gid trj tuong lai [F bing tong gia tri twong lai cha méi gid tri A trong n giai doan:
F = A+ AQ+0) + A(1+r) + ..+ A(1+0)"'=
= A[ I+ (140) + (141 + . +(1+D)™") (8-6)
Hay:
FoalEn ol (8-7)
r

Y nghia dp dung: Ta cé thé thay y nghia cha né thong qua vi du sau:

Mot ngudi gui tiét kiem hang nam la A d6ng trong n nam véi lai sudt r%, hoi ngudi dé
nhan dugc bao nhiéu sau n nam(tim F) ca g6c 1an 13i(0 ddy mén tién A & nam cudi cing khong
giti tiét kiém nhumg cdng duge tinh vio 8ng 56 F)

+ Tinh todn gid tri qui déi timg thoi doan A tir gi4 tri tuong lai F:
Tir (8-7) ta c6:
¥
A=F——— (8-8)
d+n" -1

Y nghia ép dung: Ta cé thé thay y nghia ciia né thong qua vi du sau:

Mot ngudi mudn ¢o s6 tién la F sau n nam, vdi 13i suit r%. Hoi phai ti€t kiém hang nam
bao nhiéu(tim A). d day tri s8 A cla niam cudi cung dé danh dugc khong phai gii tiét kiém va
duogc tinh vao F.

+ Tinh todn gid tri hién tai P tir gid tri qui doi timg thoi doan A:

Tir (8-5) va (8-7) ta co:
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o]

Hay tuong duong:

P= AF‘*—‘H] (8-10)

r(l+r)"
Y nghia dp dung: Ta c6 thé thdy ¥ nghia clia n6 thong qua vi du sau:
Mot ngudi mudon mit tiét kiém hang nam la A dong trong vong n nam, véi lai suat 1a r%,
vay ngudi dé phai gui 116t kiém ¢ dau nam thi nhit Ja bao nhiéu (tim P).
+ Tinh todn gid tri qui doi timg thoi doan A te gid tri hién tai P

Tir (8.10) ta co:

A:P{M] (8-11)
(L+1)" -1

Y nghia dp dung: Ta c6 thé thdy y nghia cia né thong qua vi du sau:

Mot ngudi vay no phai trd ng hang nam la bao nhiéu(tim A) dé ¢6 thé hoan lai khoan ng
da vay la P, trong n nam vd&i lai suat 1a r%.

8.2.3. Cic phuong phip dinh gia dy in dau tu

Cic phuong phip dinh gid du dn ddu tu thuomg dua trén co sG clia cdc chi tiéu ddnh gid
hiéu qua . C4c tiéu chuin ddnh gid du dn 1a co s cho viéc ra quyét dinh ddu tr. Cic tiéu chudn
déu phai giai ddp dugc hai van dé:

- Du dn diu tu dé xuat ¢d 1gi hay khéng cé 1oi?

- Thit tu xép hang wu tién clia cdc du an ddu wr?

Hién nay nguoi ta thuong si dung 4 phuong phdp dé danh gid du 4n ddu tu tuong ing
véi 4 chi tiéu 1a: chi tiéu qui d6i vé gid tri hién (ai cba Idi rong(NPV), chi tiéu ti s6 hiéu qua so
véi chi phi (B/C), chi tieu chu ki hoan von (pay- back period) va chi tiéu hé s& hoan vén noi tai
(IRR).

Noi dung cla cdc phuong phip déu gdm cdc budc nhu sau:

+ Liét ké cdc phuong dn c6 thé.
+ Xdc dinh thoi ki phan tich.
+ Thinh lap biéu do dong tién té cho timg phuong 4n.
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+ Tinh gid tri theo thoi gian cla tién té.
+ Lua chon phuong phdp phan tich.

+ Tinh todn so sanh cdc phuong dn.

+ Phan tich dé nhay.

+ Lua chon phuong dn (6i .
Sau day ta € lan lugt nghién ciu noi dung cy thé cha timg phuong phdp.
8.2.3.1. Phuong phap gid tri wong duong (Net Present Value - NPV)
Phuong phip gid tri tuong dtrong la phuong phép str dung chi tiéu gid tri qui déi vé hién
tai cia lai rong NPV dé danh gid hiéu qua kinh t€ cia cdc dy dn ddu tu.

Trong trudng hop chung, khi lgi nhuan va chi phi hang nam 14 bat ki thi gid tri cia NPV
dugc tinh theo cong thuc (8-1) nhur sau:

n B _C
NPV® =p= i 8-12
' g,: I+ ( )

Trong truimg hop riéng néu hidu $6 gitta loi nhuan va chi phi hang nam 1a nhu nhau va
bing A thi NPV ¢é th¢ duge tinh theo cong thic (8-10) nhu sau:

1+r1)" =1

NPV’ =p=al LFD 2] (8-13)
r(d+n)"

Trong truong hop téng quit néu hiéu s8 thu chi 3 cidec nam vin 1 gid tri khong doi A va

tai mot s6 nim nao do ¢o6 thém nhimg khoan thu chi dét xudt By, va C,,¢ (vi du von dau wr &

nam i=0 [a Gy, gid tri thanh I 1ai san & nam i=n 1a B,y .v.v...) thi ta c6 thé dp dung cong thic

16ng quét sau:

n - n —C-
NPy © = | LFDT =Ty Buox = Ca (8-14)
r(l+1)" i (+1)

Dé dinh gid dur dn diu tu, ngudi ta ¢6 thé si dung tieu chuan NPV dé thuc hién hai muc
dich: Mot 1a dé kiém chimg xem mot du dn ¢é mang lai 1gi ich vé kinh (€ cho chi ddu tu hay
khong, hai la dé so sinh cdc du dn diu tu xem nén chon du dn nao thi ¢6 igi hon vé mat Kinh té.

Ta sé& 1an luot xét ca hai truong hop dé.
aj Sutdung NPV dé danh gic mot dug dn vé mr kinh 16

Dé danh gia mot dir dn vé mat kinh 1€, ddu tién ta phai di tinh NPV cua du én theo cong

thitc (8.1). N&u gia tri qui v& hién tai ciia i1 rong ma duong thi vé mat kinh &, du an s& mang lai
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hiéu qua cho chu ddu ur, 1a ndi du dn ta ding gid, nguoc lai n€u 1ai rong ma am thi s€ lam thiét

hai cho cho dau tu.

Nhu vay sau khi tinh duge giid tri NPV ta di c6 thé biét duoc du an ¢6 mang lai loi ich

vé mat kinh t& hay khong. Néu khong ding gid thi cin loai bd ngay tir ddu hoac thay déi cdc

théng s6 dé cho NPV tru nen duong.

Vidu 1: Vén diu tir vio mot nha mdy thuy dién 1a 50 triéu d6la. Tuéi tho ctia nha may

la 50 nam. Sau 50 nam it san thanh Ii con lai la 20 triéu dola. Chi phi van hanh hang nam 1a t

triéu dola. Hay danh giid du dn trén ve mat kinh 1& néu toan bo thu nhap hang nam 1a 7 triéu dola

vai lai suat la 109%.

Giai: Ta tién hiinh giai bai todn trén theo cac budc sau:

+ Lap dong uén (¢ cho phuong dn nhir da chi ra rong bang sau:

Nam

1

2

50

10°USD

-50

O(do 7-1)

6(do 7-1)

6(do 7-1)+20

+ Tinh gid tri cua dong tién t¢ qui v€ hién tai. Ap dung cong thic (8-14) 1a c6:

NPV =-50+(7-1)

20

(1+0,1y° =1
+

0,11+ 0,

i +-0‘|)5“ =9,65>0

b) Sit dung NP dé so sdnh gitiu cde dir an

Khi so sinh gilta cic dif &n ¢6 thé xady ra hai trudong hop sau:

+ Truong hop I: Khi nguon von la han ché

Vi NPV > 0 nén phuong dn ¢6 thé duoc chap nhan vé mat kinh &'

Ta thay ring khong nhat thiét phai sir dung hét tng s6 von da cho mién 1a thu dugc téng

NPV I6n nhat va nhil thict phai loai bo cic phuong dn 6 NPV<O.

Vidu 1: Véitong s6 von [a 100 ti déng, cin lua chon dé diu tu cho cdc di d4n dugc trinh

duyét sau day sao cho ¢6 1gi nhat:

1T Tén dur dn von(10° dong) NPV(10° déng)
1 Dudn A 22 +1.5

2 Dudn B 45 +50

3 Duriin C 45 +4.5

4 Durin D 10 - 047

5 DuianE 30 +3.3
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Du 4n D ¢6 NPV <O nén bi loai bo. Vi 16ng 6 vén 1a 100.10° déng ¢6 thé c6 céc t6 hop
nhu sau: A; B: C; E; AB: AC; AE; BC; BE; CE; ABE; ACE. Ta lap duge bang sau:

Té hap A B C E |AB| AC | AE| BC | BE | CE | ABE | ACE
Téng vén 22 | 45 | 45 | 30 | 67 | 67 52 | 90 75 75 97 97
(10 déng)
Téng NPV | 1,5 |50 45 [33|65| 60 | 48| 95 | 83 | 7.8 9.8 93
(10° déng)

Nhin vao bang trén ta thay 16 hgp ABE s& dugc chon vi ¢6 téng NPV i 16n nhat (9,8 ti
ddng, mic du n6 chi sir dung hét c6 97 ti déng tién van).

+ Truong hop 2: Khi so sanh cic phuong dn loai trlr 1an nhau.

Trong nhiéu trudng hgp, cdc du dn duge xem xét ¢ tinh doi khang, loai trir lan nhau. Vi
du v6i cing mot dy dn xay dung nhi mdy dién c6 thé c6 nhiéu phuong 4n khdc nhau nhu nhiét
dién ngung hoi, nhiét dién trich hoi, tuabin khi, dién nguyén tir .v.v... Ta chi ¢é thé chon mét
phuong 4n trong do. Tieu chuan hya chon & day ciing 1a gid tri NPV 16n nhat nhu sau:

Khi khéng bi han ch& vé ngin sich, nhumg cdc du an duge xem xét ¢6 tinh loai trir 1an

nhau, thi nén chon du {in nio ¢6 NPV 16n nhat.

Vi du 2: Can chon mot rong bon du én loai trir 1an nhau sau:

TT Ten dur dn Vén(ti dong) NPV(triéu déng)
1 Dudn 15 + 2500
2 Duin G 55 + 5000
3 Duin I1 45 + 4500
4 Duinl 20 +3500

Ca bon dy dn déu cé NPV ducng nén ching déu mang lai hiéu qua kinh t&€. Tuy nhién
chi duge chon mot durin trong s6 dé ma thoi.

Du dn G c6 chi phi 16n nhat nhung nd mang lai NPV cao nhét nén dugc chon.
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Vi du 3: C6 hai dir én A va B. Gia tri NPV cta chiing da duoc chi ra trén hinh 8.5. Hay
Iira chon maét trong har dur dn dé.
A
N

NPV

Dwvin A

Du an B

0 j \\\\\\\

Hinh 8.5. Vidu 3.

~\/

RO rang la vicée lua chon du d4n phu thudc vao gid tri 1ai suat r duge s&r dung. Dy dn
thudng phai chiu nhimg khodn chi phi 16n trong nhitng ndm diu va lgi ich chi xuat hién khi du
an da di vao hoat dong. Do dd, khi 14 suat tang, gid tri hién tai cla lai s€ giam nhanh hon gia tri
hién taj cua chi phi va dan tdi giad tri hién tai thuan cia du 4n s€ giam xuéng. Ngugce lai, khi 13i

sudt giam, gid tri hién tai cua lai sé tang lén. Nhin vao hinh 8. 5 ta thay:
- N€&u 1 1é chiét khau tinh todn 1a r, thi chon dy dn nao ciing dugc.
- Néur <r, thi dy dn A s& dugc chon.
-N&ur >, thi dir 4n B $é dugc chon.
c)Chi ¥

Trong nhimng trudng hop, khi so sinh cic dir 4n c6 ddi s6ng khac nhau, ta phai qui doi vé
cing mot mée thai gian (ké cd tudi tho) dé so sanh. Vi du can so sanh 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; tuéi tho 30 nam.
Phuong 4n C: Nha may nhiét dién tuabin khi; tudi tho 15 nam.

Khi d6 khong thé tinh NPV cho timg phuong 4n véi tudi tho khdc nhau 16i so sanh tric
1i€p v4i nhau dudc ma phdi so sinh NPV ¢ cling mot tudi tho nhu nhau. Trong trudng hop nay ta
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tinh cho 60 nam, tuong duong vén viéc thuc hién lién ti€p 4 phuong an C hoac Lién ti€p 2 phuong

an B dé c6 dugc tuoi tho giong nhu clia phuong dn A. Ta hiy xét vi du cu thé sau:

Vi du 4: C6 ciic phuong dn xdy dimg nha mdy dién ¢6 cong suat 600 MW nhu sau:

L oai nli Tuoi Vo nam 0 Chi phi Loi nhuan Gid tri
Phuong dn ’ 1;1‘1\' © tho (10° USD) hang nam hang nam thanh 1
- (nam) (10°USD) | (10°USD) | (10° USD)
Phuong dn A | Nguyeén s 60 700 12 100 140
Phuong én B | Tuabin hoi 30 260 9 100 50
Phuong an C | Tuubin khi 15 190 30 100 30
Hé s6 giam gid lay bing 0.1. Cin chon phuong dn 16i wu.
Giai: Trude hét 1ap bicu dé dong ti¢n t¢ cho timg phuong dn nhu sau:
Nam Phuong in A Phuong d4n B Phuong 4n C
0 -700 -260 -190
1 +88(do 100-12) +91(do100-9) +70(do 100-30)
2 +88 +91 +70
15 +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 +01 +70
60 +88+140 +91+50 +70+30

Chon phuony phip NPV dé phan tich.
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Theo cong thirc (8.14) ta tinh dugc tri s6 NPV cho cac phuong dn nhu sau:
Phuong dn A:

(bl)_
NPV =700+ (10012 X0 =1 140 0900

0,1(1+0.h%  (d+0,n*

Phuong :in B:

g1+0,1)""-1 260-50+ 50

NPV = =260 + (100 — 9) -
0.1+ 0,0  (d+0H*  (+0,D*

=635,14>

Phuong an C:

[} _ _
NPV - -190+ (100 — 30y 4+ &1 wl 190 3|o5 .
OIL+0.D>  (1+0.0)
_190-30 _190-30 30

G+00  d+0n"  d+0n®

=458,12>0

Ca ba phuong dn déu c6 NPV>0 nén ching déu dang gid. Tuy nhién phuong in xay
dung nha may wabin hor ¢6 NPV 1én nhat nén duge chon.

8.2.3.2. Phuong phdap heé so hoan von noi tui (Internal Rate of Return - IRR)
u) Hé so hodan von noi tai la gi?

Phuong phip hé 56 hodn von noi tai ciing 12 mot phuong phdp duge sir dung khd phé
bién hién nay. He o hoan von noi tai IRR L dai luong duge tinh déi theo mot hé s6 ndo d6. D6
chinh 1a mdc 1ai sual r mi n¢u dung né lam he <6 chiét khau d¢ qui déi dong tién té clia phuong
an vé gia ri hién tai caa lad rdag thi:

n B _ C
NPVI =) ——" =0 (8-15)
|-(JU+r ) \NPV

Tirc 1a kht do (ing vai hé s6 hoan von

noi tai IRR = r') giad tri qui vé hién tai cia thu

nhap BPV sé€ can bing vai gid tef qui vé hién tai

cua chi phi CPV. Diém d6 duogc goi 12 diém hoa IRR
. . . o I
von (hinh 8.6). Nhu viy h¢ s6 hodn von noi tai G ¥ >
IRR $& duoc xic dinh dut vio bidu thife sau:
>~ BB -C
NPV =3 = == (8.16) L
T~ + [RRY Hinh 8.6. Bdn chdt cia IRR.
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Heé s6 hoan van néi tai c6 thé hiéu la mic thu lgi trung binh hang nam tinh theo kiéu 14
ghép sau ca vong doi dur dn da thu duge va do néi tai phuong 4n sinh ra, vi phuong phip nay da
gia thiét rang: cdc hi¢u 86 thu chi thu duge hang nam da duge dau tu lai ngay 1ap uic cho dy an

v6i sudt thu lgi chinh bang tri s6 IRR dang can tim.

Thue ra chi tiéu IRR khong phai la suat thu 1gi chi cua von ddu tu ban ddu ma 14 suat thu
lgi tinh theo cdc kél $6 con lai caa von diu tu & ddu cic thai doan, trong d6 ¢6 von diu tu ban
dau.

Hé $6 holn von ndi tai la mot loai suat thu loi dac biét ma khi ta dung nd dé tinh tri s6

NPV thi tri s6 nay s& biing khong.
b. Xt sir dang gidi ciia plutong dn

Poi vér cic du dn doc 1ap (hi sau khi di xdc dinh duge hé 6 hoan vén noi tai IRR cua
mot dy 4n ta ¢6 thé so sanh giita IRR dé vai hé s6 hoan von ndi tai chuan r,, (1, con dugc goi 1a
hé s6 MARR hoac dugc goi 1a suat thu loi t6i thiéu). Néu nhu IRR > 1, thi du dn d6 sé duoc
goi 1a ddng gid hay 20oi la duge chap nhan vé mat kinh t€ . Khi d6 du dn ¢6 midc 1ai cao hon lii
sudt thyc t&€ phai tri cho cic nguon vén st dung trong du dn. Nguge lai, khi IRR < r,,,, du 4n s& bi
bac bo. Mac khic, hé 6 hoan von nai tai con phan dnh chi phi sir dung von t6i da ma nha dau tu

¢6 thé chap nhan duoc.

Gia thiét ring cic gid tri A,> O trong quad trinh hoat dong ciia du dn déu duge dem diu tr
ngay lap tite v6i miic lgi bang IRR. Day ¢6 thé 1h mot gia thiét khong thod ding, vi trong thuc t&
khéng phai luon luon ¢6 co hoi d¢ tdi diu wr véi gid tri IRR d6, nhat 1a khi gid tri IRR cha dy 4n
khdc nhiéu so véi giid tri 1. D€ hiéu rd hon vé IRR du tinh, chiing ta ¢6 thé minh hoa bing vi du

sau:
NPV
Mot nha dav tr ¢6 hai kha nang

lua chon: dau tr so tién X vao du an A
hay la gt 6 tién dé vio ngin hang. Néu

gia thiét du dn A xiy ra trong thai gian t NPV(r,)

nam, s&€ ¢6 IRR = ¢'% va 141 suat dé o

ngin hang ciing biany r' % trong mot nam. NPV(r,)

Nha dau tr mudn 5o sdnh so tién sé ¢o

sau t nam. Néu dong tién té duong tir du
an A dé dau tu véi lii sual 1'% mébi nam

ca . Lo Hinh 8.7. Cdch xdc dinh IRR.
thi s6 tién tir dy én A s€ bang s6 tién ta
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tich luy sudt t nam & ngan hang. Néu dong tién t¢ méi nam chi c6 thé dau tu lai véi muic 1di suat

thap hon, thi nha diu 1 8¢ ¢6 56 tién sau t nam nho hon 6 tién tich luy & ngan hang.

Tir biéu thic (8-16) ta nhan thdy ring khong ¢ mét cong thic toan hoc nio cho phép
tinh tryc tiép gid tri IRR. D¢ tinh IRR ngudi ta thudng phai mod theo gid tri NPV cho dén khi
NPV = 0. Cir cho trude nhi¢u gid tri cta r s€ tinh duge cdc gid tri twong vng ciia NPV. Tir d6 xéc
dinh duge khoang [31 suiat ma NPV doi dau va str dung phuong phap 11 1é s& xdc dinh duge IRR
(hinh 8.7). Cu th¢é i tim hai 1ai sudt r; va r, sao cho Ung vdi 1ai suat nho (vi du r)) ta c6 gid tri
hién tai NPV duong, con img véi [di suat 1én hon r, thi gid tn NPV [a am. Hé s6 hoan vén noi tai
IRR can tinh & ndm gidia hai 1ai sudt r, var,. C6 thé noi suy IRR theo cong thitc gan ding sau:

NPV(r,)
IRR=r =1 +{1; - 1)
; NPV(r,) + [NPV(r, )|

(8-17)

Khi sir dung cong thie noi suy khong nén ndi suy qud rong, cu thé 1a khoang cdch giira

hai 13i suat dugce chon khong nén vugt qui 3%.

Vidu [: Xét phuong an sauw:

- Van diu r mua sam i san ¢6 dinh va tai san luu dong ban dau: 100 triéu dong
- Chi phi van hanh tai sian ¢6 dinh hing nam: 22 triéu dong
- Doanh thu hing nam : 50 trieu dong
- Gia tri thu hoi khi thanh 11 G san: 20 triéu dong
- Tuéi tho ctia tai san ¢6 dinh; 5 nam

- Sudt thu Yoi 101 thiéu r,;: 8%

Giai: Can ¢ vio cong thifc (8-16) ¢6 chii y dén cong thifc (8-14), ta ¢6 phuong trinh dé
tim hé s6 hoan van noi 1l IRR nhu sau:

i 2
NPV =100+ (50— 22y LHIRRY =L 20y
IRR(I+IRR)® (I + IRR)’

(8-18)

bé xac dinh IRR o day phai dung phuong phdp noi suy gan ddng. Trudc hét ta tr cho
vao phuong trinh 8.14 mot iri s6 1, bit ki nio dd d€ sao cho NPV, > 0, va sau do ta lai cho mot
tri $6 r, bat ki ndo do dé sao cho NPV, < 0. Tri s8 IRR sé dugc tim ra theo céong thirc 8.17. Néu
cho r;=15% va r, = 20% ., la & c6 NPV, = 0,38 va NPV, = -0,822 va nhwr vay theo cong thite 8-
17:
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IRR=15+(20-15)— 20 _ 1650 >, =8%
038+ 0,822

Vay phuong an dau ur la diang gid.
Chit y:

- Tri 86 r, va 1, chénh léch nhau cang it thi tri $6 IRR tim ra cang chinh xdc, cho nén

phai tinh todn chinh xic dan thco mot thuat todn nao do.
- Mot s6 du iin diu tu c6 the ¢6 nhiéu IRR hay khong ¢6 [RR ¢6 ¥ nghia kinh té:

Ta biét rang [RR duge xidc dinh tir cong thiic (8-16). Pay 1a ham s6 mil bac n, do d6 ¢6
thé ¢6 181 da n nghi¢m hoac ciing cé thé khong c6 nghiém 1a s6 thuc. S6 nghiém thuc cha IRR
luon nhd hon hay bing s6 lin déi diu cia dong (ién té trong suét thoi gian tinh todn cla du 4n .
Tuy nhién cdc nghi¢m niy déu khong phén dnh ding suat thu lgi néi tai can tim. Dé ¢6 ¥ nghia
vé mat tinh todn, IRR 1im ra phai thoa man diéu kien: -1<IRR< 90 ; va dé ¢6 ¥ nghia thuc t& vé
mat kinh t¢ thi IRR phii thoa man diéu kién: O<IRR< 0O,

Vay vin d¢ dit ra ta trong trudng hop ¢6 nhiéu IRR>0 thi ta phai chon IRR nao?

Cich thit nhit: Bién déi dong tién 1¢ dé sao cho né chi ddi diu ¢6 mot 1in bing cich
dung suat thu loi toi thicu(hé 6 chiét khau) r dé quy cdc hiéu s6 thu chi duong bii cho céc s6
thu chi am hay chuyén chd cdc tri 56 (B-C)) dé doi dau mot lan.

Cach tha hai: C5 1hé khong dung chi ticu IRR d€ so sdanh phuong 4n nita va ding céc
phuong phip khic ¢ so sinh, trong dé ¢6 phuong phdp dung chi tiéu NPV, hay chi tiéu sudt thu

lgi ngoati lai.

Cich thit ba: C6 thé dung phuong phip suy luan dé lya chon phuong dn. Vi du khi giai
phuong trinh tim ra mot nghi¢m am va moét nghiém duong cho chi téu IRR, néu & day hiéu s6

thu chi ciia dong tién t¢ chua qui doi vé thai diém ddu cta dy 4n, tic 12 tri s6:

E B, - ZCi > 0 thi ta ¢6 thé lay nghiém duong cla IRR 12 ddp s6. Néu diéu kién nay
i=0 1=(
khong dam bio thi phuong dn nén loai bo.

+ Trong truong hop ZB, -ZC. > 0 va cé hai nghiém duong clia IRR, ciing cé y
1=0 i=0
kién nén lay nghiém co tri 6 bé hon 1a hop Ii.
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Dic diém khdc nhau co ban giita phuong phip IRR va phuong phip NPV la phuong
phdp NPV coi cdc dong tién thu duge cla du dn tdi dau wr voi hé s6 bang hé s6 IRR cla chinh du

dn, con phuong phiip NPV coi chiing tii dau tr véi hé s6 chiét khaur.
c) So sanh cac phicong an vor nhat
* Trudmg hgp so siinh hai phirong dn
Ta chi so siinh cic phuong dn didng gia vai nhau theo trinh t nhu sau:

- Lap dong (ién (¢ ¢ho mdi phuong dn, thai ki tinh todn dugce 13y bing boi s6 chung nho
nhat cla cdc tudi tho cna cic phuong dn hay duge 1ay bang thdi ki tén tai cla du dn.

- Tinh chi ticu IRR cho méi phuong dn vi xét xem ching cé dang gid khong (IRR2r,)
néu khong thi phai loai trir ra khoi so séinh.

- Tién hanh so sinh phuong dn. Can phan biét hai trudng hop:

+ Né&u von diu tu ban diu dé mua sim i san ¢ dinh cla hai phuong 4n 1a nhy nhau thi

phuong an nao ¢ IRR 16n hon 1a t8t hon.

+N&u hai phuong dn ¢6 von diu tu khdc nhau thi phai theo nguyén tic : Phuong an c6
von dau tu 1dn hon <& 161 hou nén gia 6 dau tu cia né la ding gid (tic 1a IRR(A)>r,,,. Nguge
lai, néu diéu kién nay khong dam bao thi phuong dan ¢ vén dau s nho hon sé t6t hon. Phuong
dn c6 von dau tr lon hon duwe chon khi IRR(A) >, chua chiac di ¢6 hé s6 hoan vén noi tai 16n

hon, nhumg nd Yai ¢6 i~ NPV 16n hon.

Vidy 2. 11ay so siinh hai phuong an diu tu ¢6 cic thong s6 nhu & bang sau:

Ten chi tiew | Phuongan1 | Phuongdn2
Véndduwr, (J0°d) 100 150
- Chi phi vin hanh hing nam, (10* d) 22 43
- Doanh thu hang nam, (/0" &) 50 70
- Gia tri thanh i tai san, (/0" a) 20 0
- Tudi tho, (ndm) 5 10
- Sudt thu loi t6i thiéu r . (%) 8 8
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V1 boi so chung nho nhat cia 5 va 10 fa 10 nén phai 12y thoi gian tinh toin 1a 10 nam.
Giai: Cic budc tinh win nhi sau:

1) Lap dong tién t¢ cho hai phuong i

Nam J Phuong dn | | Phuong in2 Gia 50 (cot 3 trir 2)
1 R 3 4
0 T 150 50
1 +28tdo 50-22) +27(do 70-43) -1
2 +28 +27 -1
3 +28 +27 -1
4 +28 +27 -1
5 +28-80(do100-20) +27-0 -1+80
6 +28 +27 -1
7 +28 +27 -1
8 +28 +27 -1
9 +28 +27 -1
10 +28+420 +27+0 -1-20

23 Tinh hé s6 hoan von ndi tai coa phuong dn 1 1 phuong trinh:

_ wo_ -
NPV = -] 00 + 28—(—‘—*’ I-lg-"{-)— ]‘] - 80 S + “0 “)— -
IRR(I + IRR)"Y  (t+1RR)" (1 +IRR)

Cho [RR, =15% timra NPV =3
Cho IRR, =20% tim ya NPV ,=-11.70
Viy theo cong thie (8-17) ta ¢o:

IRR=135+(20-13)- 5—2]6,49% >8%
S+ 1.7

3) Tinh he 56 hoau von noi tar cua phuang dn 2 tr phuong trinh:

10
NPV =150 + 27 EIR;R)__l =
IRR(] + IRR)"

Bing cdch noi suy nhue trén ta tim ra IRR cha phuong dn 2 1a 12.7% > 8%.
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Vay hai phuong in déu ding gid. 1

4) So sanh hai phuong dn bang cich tinh IRR ciia gia s0 dau tu (theo s& liéu cha cot 4
cta bang trén). tic 1a tim IRR(QA) tir phuong trinh sau:

[[U _ B
sy UHIRRGN 1 R0 20

- + — - =
IRR(AX!+ IRR(AN" 1+ IRR(A))® (1 + IRR(A)"

Bing phuong phiip noi suy tim ra IRR(A) = 0 <r,= 8%
Vay phai 1ay phuong dn | ¢ von diau tu nhé hon 1a 6t hon.

*Truong hop so sdnh nhi¢w phuong in

Khi so sanh nhiéu phuong an cdn (i€n hianh cdc budce sau:

1) X&p cdc phuong dn theo Lhir 1y tang ddn cioa von dau . 1.3y phuong 4dn s6 O lam
phuong dn co s d¢ tinh toin & bude dau tien(phuong dn s6 0 ¢6 von diu tr bang 0).

2) Tinh h¢ <6 hoan von noi tai cha gia 56 dau w cia phuong 4n 1 so véi phuong an O
(ctng trc 1 tinh IRR, cha phuong dn 1, vi gia $¢ ddu tu § day chinh bang toan bo s6 von ddu
cua phuong an I so v@i phuong in 0). Néu IRR < r, thi ta bo phuong dn 1 va tinh gia s6 ddu tu
cua phuong an 2 so vdi phuong in 0, ciing tie la tinh IRR; cia phuong dn 2. Néu IRR<r,, thi ta
lai bo phuong dn 2 v tinh cho cidc phuong dn ti€p theo cho dén chimg nio tim duge mot phuong
dn n nao do6 ¢o IRR, > r;, thi phuong in n nity sé 1a phuong dn co s6 mdi (thay cho phuong dn 0)
dé tiép tuc so sinh.

3) Néu tim duge IRR,,, > 1, thi ta ding 4 NPV
lai va xdc dinh dong tién 1¢ cia gia s6 ddu (r gilta
phuong dn n va n+1. N¢u (i s0 IRR cta gia 6 daw
tu gitta phuong dn (n+1) vi n ki hi¢u la JIRR(A)
1én hon suat thu loi 6i thida r,, thi phuong dn n bi
gat bd va phuong din n+l s¢ duoc dung lam
phuong dn co s mdi dé tiép tuc so sinh. Nguoge
lai néu IRR(A) < r, thi phuong an (n+1) by gat bo

: i

ngay va phuong an n van dugce 4ép e giir fai lam y i >
R , 0 re IRRA)r,, IRR, IRR,
phuong dn co 80 deé so sdanh Vo1 phuong dn (n+2)

VL Hinh 8.8.

4) Qua mmh tréa lip lai cho téi khi chi con lai mot phuong dn, dé 1a phuong 4n duge

chon.
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Viée so sinh hai phuong dn theo nguyén tic gia 56 dau w duge minh hoa boi dé thi trén
hinh 8.8.

Ghi clui:

IRR(A) : FIE 8O hoin von noi tai cia gia s6 dav tu.

IRR, : He s0 hoan von noi tu cta phuong dn 2 ¢ von dau tur lén.
IRR, :1i¢ <0 hoan von not tai cua phaong dn 1 ¢ von diu tir nho.
Xét hai truong hop: Chon sudt thu 101 toi thiéu r,, hay 1.

Néu IRR(A) 2 r, thi chon phuong dn ¢6 von ddu e 16n hon (nic la chon phuong dn 2).
Nhu vay, trong wuong hop ndy phuong dan duge chon ¢é NPV 16n hon nhung lai ¢6 IRR nhé
hon.

Néu IRR(\) €1, thi chon phuong in ¢6 von dau te nhé hon (tde 1a chon phuong an 1).

sty truany hgp nay phuong dn duge chon via ¢6 NPV 1dn hon 1t vira ¢6 IRR 1én hon .
S di ¢6 hicn trong cic duomg cong NPV clia hai dif 4n cat nhau vi:
+ Cd cdu cic dong, 1icn hai duin 1a khidce nhau.

+ Vi¢e hi¢n tai hod ¢6 tic dung = phat” cic dong tién xa so vdi cac dong tién gan. Du an
c6 dong tién [on ¢ trong tuong lai Xa 8¢ bi thiét so vdi dir an c6 dong tién 16n & gan. Heé 86 r cang

18n thi sy “phat™ do cang nang.,
d) Phuang phap diing hi ticu hé s6" hoan von néa taf tinh hai lan

Phuong phip dimg chi tiéu hé &6 hoin von noi tai ¢6 nhuge diém |4 phai tinh todn phitc
tap khi IRR ¢6 nhi¢u nghiem va di gia thict khong thoa ddng 1 cdc hi¢u s6 thu chi clia cdc nam
da duoc dau tr i ngay vao phuong dn véi mde thu lgi bang chinh tri s6 IRR dang cin tim. Gia
thi€t nay cang khong (hue (¢ khi tri s6 IRR 1im1 ra qui cao so vai mirc thuc 1€ da dat duge. Dé
khac phuc nhuve dicm ndy, ngudi ta diung phuong phdp tinh hé s6 hoan von noi tai hai lan(ki
hiéu ta IRR,). HE¢ so hoin von ndy duoce 1im ra tir viée giai phuong trinh sau:

b PY(V)=0
(14 IRR, )"

trong dé: NIV, L hi¢u »0 thu chi (khong ké von dau ur) qui doi vé wuong lai:

NEV, =) (B, -C )l +1)' =0
-1
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PV(V) I von diu (u qui doi vé hien tai.

- Ticu chuan dé lua chon phuong in 1a chon phivong dn ¢6 vén dau tu ban ddu 16n hon
néu gia s6 von diau tur duge chip nhin(uie [ IRR(A)>r,,). Can luu y rang trong tha tuc phan tich

gia s6, moi lin chi so sanh 2 phuong dn véi nhaeu.

Trong cic phuong dn loai tri nhau néu ta chon phiong 4n véi IRR,,,., chiing ta sé c6 thé

¢o o1 giai khie vér phuone phip NPV,

Vi du: Co har phuong dn A vi B véi cic quan hé NPV theo r da duge chi ra wrén hinh
8.4. Phuong in B 6 IRK;, 1on hon IRR, cia phuong dn A. Gid tri ciia NPV phu thude vao 1ai
suat tinh todn di chon. Neu 1ai sudl tinh todn trong NPV 1dn hon r ¢a hai phuong phap cho ciing
mot 13 giai 1 chon phuong dn B. Nguoe lai, néu 1ai sudt tinh todn nhé hon r’ thi hai phuong
phdp sé cho Lui gidt khide nhau: Phuong phip NPV chon phuong dn A, trong khi dé phuong phap
IRR sé chon phuony dn 13. ¢ thily rd han van dé nay ta dy tinh IRR cha dong tién té A-B. Néu
hé s6 hoan von not tai cta dong tién t¢ nay 1on hon 1ai suat tinh todn ta chon, thi du an A s€ duoc
chon. That vay, IRR cta A-B s& i v, néu nhu r > [di suat tinh todn cova cong ty thi phuong dn A

$& duge chon. Trong trudng hop nay ci hai phuong phap cho két qua nhu nhau.

Thor glun hoan von o tinh chict K.

Thot gian hoin von ¢6 tinh chict khau la khoang 1hoi gian tich luy dong tién t& 1am cho
no trd nén duuvng. Thol gian hoan von ¢o (inh chiét khiu T, duge tinh dua vao cong thifc sau:

NPV 4
-[h\ \
o 0
I
=0 (! | I.\||,
Thor 2t hodn von ¢o tinh

chiét khau la khoaug thoi gian ma I
thu nhap cva di dn wra het moi chi / I t
phi ddu tu ban dao vd cing thol

gian nay dau (u <& cho chu diu tue

) _ N Hinh 8.9.
mdt mite 137 huang chinh u e chict

khau.

Nhuoe dicnt cua phuong phip hé 56 hoan von noi tai 1a khéi lugng tinh toin nhiéu.

Thong thudi: 1* dioe tinh 13p tir phuong winh (8-12) bing phuong phip ngoai suy gan ding.
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Khi gip cdac dy an miv gl doarny dian o v tha (01 xen k& nhau thi tir phuong trinh (8.15) ¢é thé sé
gap £ : P g

¢6 nhiéu 10i giai khic nhau.

Vi du 4: Xé& mot diy dn diu wr ¢6 tong chi phi 0 nam 0 1a 100, sang nam thit nhat 13
rong [a 300 va sang nam (hi hai tong chi phi la 200. Trong trudng hop nay c6 thé cé hai 1i giai
r=0hoacr =1:

2 -9
r =0 NPV, =-100+ 300 “00, =0
0+0) (1+0)°
3 -
r :|—>Nw,":—100+—390-+ 200 100+150-50=0

I+ (+1)?

Ngay ca truong hap, khi ¢d (he tinh r” mot cach don tri thi viée sir dung hé 56 hoan von
noi tai cing gap mot o kho khan néu cde dir dn duge xem xét ¢6 tinh canh tranh nhau mét cdch
manh mé.

Gia st ¢6 ir da A ¢S mude diu tr 1000 va lai rong 300 cho mdi nam ké wr nam tha 1 tr&

di. Dy an B canh tranh vé1 dur 4n A nhamg ¢6 mire dau tu S000 va 13i rong 1000 cho méi nam ké

tir nam thi ) 06 dis 1o ed bang sau:

NamDuin | 0O | 2 3 4
A 1000 300 300 300 300
B 25000 1000 1000 1000 1000

Can luu y rang:

Ta co:
Duin A:
- 1000+3002{ ’ . ] =-1000 + 30*0 =0
=l l +r I
=0 03
1000
Dy in B:
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=0 1Y 1000
-5000+10002{ J = 5000+ —— =0
(=1 l+r T
. 1000
>’y =—— =02
5000

Néu theo cli tiéu hé s6 hoan von nai tai thi ta phai chon du an ¢6 chi tiéu hoan von noi

tai 16n hon nghia la chon dir dn A (vir \= 0,3 >1'4=0,2)

Trong cac uvong hop cac du dn canh tranh nhau, nhung c6 doi séng du 4n khic nhau
hodc cdc dy &n canh tranh nhau, nhung thoi gian thuc hién du 4n khac nhau thi chi tieu he s6
hoan vén ndi tai 6 thé cho nhimg quyét dinh khong diing.

e) So sdnh ket qua tinh todn gitta phuong phép dung chi néu NPV va chi tieu IRR

Truong hop xét sir ddng gic cia plutong dn:

+ O budc tinh todn nay két qua so sénh phuong 4n cta hai phuong phdp dung chi tiéu
IRR va NPV la nhu nhau (xem hinh 8-10):

4 nPv

- >
0 rl R~ X2

~

‘Ilinh 8.10

+ Theo hai phudng phip nay, phuong dn dugc col la ding gid khi: NPV2 O vaIRR 2 r.
Tir hinh (8-10) ta thiy rang mot khi NPV20 thi nhat dinh ciing ¢6 IRR 2 .
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+ Vidu d mién IRR 2 r (vi du r,) thi luon cé NPV>0. Nguoc lai 6 mién IRR<r (vi du 1,)
thi luén c6 NPV<O0. Tic 1a hai chi tiéu NPV va IRR cuing cho mot két qua dinh gid nhu nhau.

Truong hop lua chon pluiong an 161 nhdt :

Khi so sanh hai phitang dn ¢6 von dau te khic nhau ¢6 thé xay ra hai truong hop:

+ Phuong 4n duoc chon vira ¢6 tri $6 NPV 16n hon, vira ¢6 tri s6 IRR 16n hon.

+ Phuong dn dugc chon ¢6 NPV 1dn hon nhung tri 6 IRR lui bé hon(lé di nhién
IRRx2i0).

Trudng hop niy duge minh hoa & dé thi hinh 8-8:

+ Hai d6 thi NPV cia hai du dn 1 vd 2 (him cua hé s6 r) cdt nhau rai diém r, [am cho:
NPV ,=NPV,

Vi r<IRR(A) thi: NPV,<NPV,
IRR >IRR,

Vsir> IRR(A) thi: NPV >NPV,
IRR >IRR,

(IRR ctia cic du 4n 13 khong doi)

+ Theo phuong phidp IRR thi phuong in I duge Iura chon vi ¢6 IRR 16n.

+ Theo phuong phip NPV, véi h¢ 6 chiét khiau la r, thi phuong dn 2 duge Iua chon. Nhur
vay hai st lua chon nay mau thuan nhau.

Nhin chung trong trudng hgp nity phuirong phdp NPV cho két luan khac vdi phuong phip
[RR vdi nhimg hé s6 r< IRR(A)
8.2.3.3. Phuong phdp ti 56 loi nhuan / chi phi (Benefit / Cost - B/C)

1. X6t suc ddng gra cria phireng dan

Mot phuong dn duge coi 1a ding gid khi ti s8 thu chi coa né 16n hon hay bang 1. Ti 56
thu chi 12 tf s6 gilta tong gid tri tgi nhuin qui vé hién tai (Present Value Bennefits - PVB) va tong
gid tri chi phi qui vé hién tai (Presenit Value Costs - PVC). Trong d6 PVB va PVC dugc qui déi
theo hé s6 giam gid r nhir da xét trude day doi véi gia tri NPV, Néu ki hiéu ti 6 10i nhuan / chi
phi la R thi ta ¢6 may ciich tinh ti $& thu chi nhur sau:

B o

o orBo B
C CR+0O0+M
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b) R:E:.B_‘_Qf N_i)_]
C CR
n [;l
D i
¢) R= PVB Sy a+n > |
PVC i C,
o+
pJ
4 R=FTYB__PVB)
PVC PV(CR +0O+ M)
o RoPVB_PVIB—OsM)] |

" PVC PV(CR)
trong d6: B, la doanh thu & nam thit i:
C, 1a chi phi (khong ké khiu hiao co bian) ¢ nam i;

PV(X) I hién gia coa gii tri X(nhu vay cach a va b di khong tinh dén su thay déi theo
thoi gian cua tién 18);
CR 1a chi phi déu hang nam tuong duong dé hoan von diu tur ban dau va 14 phai ra
cho cdc khodn tai sin ¢6 dinh khiu hao chua hét ;
O 1a chi phi van hanh déu hang nam;
M la chi phi bao dudng déu himg nam(véi O+M=C)).
Theo chi ticu niy, néu R>1 dir dn ¢6 (hé duge chap nhan vé mat Kinh t&.
2. So sdnh plurong an
+ Truong hop so sdnh hai phuong in
Néu hai phuong dn ¢6 von dau tr cho i san san audt bing nhau va di qui vé cing mot
thoi han tinh todn thi phuong dn ndo ¢6 ti 0 thu ehi [Gn hon fa tét hon.
Ne&u hai phuong in cé vén diar tir khic nhau thi phai ding phuong phip so sinh theo gia
6 dau tu vai nguyén tic chung 1a chi so sianh phuang dn ¢ vén ddu tie 16n hon vai phuong dn ¢6
von dau tu nho hon Khi phuong dn cudi cing nay Ia ding gid (e 1a ¢é u s6 thu chi >1). Phuiong
dn c6 von diu tu 16n hon s€ 1a phuong dn t6t hon néu nhu gia s6 dau tr cta né 1 ding gid (tic la
B/C(A)=1). Néu nguoc lai thi phuong dn ¢6 von dau tu nho hon s€ tat hon. Cin chii y 1 néu scr
dung phuong phip gia s6 diu tu thi phuong dn (6t nhat chura chic da ¢é ti s6 thu chi 1 [6n nhat,
nhung phai ¢6 chi tiéu NPV 16n hon.
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Trong triudong hop ti $6 cla gia $6 dau tu B/C(A) ¢6 cac diau khic nhau thi viée Iira chon

phuong 4n s& theo nguyén tic sau:

+AB /+AC < 1 chon phiuong dn ¢é vén dau tu nho hon.

+AB /+AC > 1 chon phuong dn ¢6 vén diu tu 16n hon.

-AB /+AC < 1 chon phuong dn cé von dau tu nhod hon.

+AB /-AC < | chon phuong dn ¢é vén ddu tr Idn hon.

+AB /-AC = 0 chon phuong &n ¢é vén dau 1t 16n hon.

-AB /-AC < 1 chon phuong &n ¢6 v&n dau tu 16n hon.

-AB /-AC > | chon phuong 4n ¢é vén diu tir nho hon.

+ Trudng hop so sanh nhiéu phuong 4n

Phuong phdp so sanh nhiéu phuong dn véi nhau tuong ty nhu trudng hgp tinh toin theo
chi tiéu hé s& hoan vén noi tai di trinh bay & trén.
8.2.3.4. Phuong phdp thoi gian thu hoi vén dau tu

Phuong phap thdi gian thu héi vén la phuong phap diung dé xac dinh thdi gian dé cho
dong thu thuan van hanh hién tai hoa bit lai dugce gid tri hién tai hod cia vén dau wr.

a/ Cong thic tinh

T

> (B, -C)(+n7 =0
i=0
trong d6 T: thai gian thu héi vén diu .
b/ Phuong phip dp dung
+ Dé dp dung duoc tieu chuan niy, chi ddu tr cdn phai xay dumg duge cho minh mét
dinh mdc thai han thu héi vén trén co s6 kinh nghiém cla cha dau tu va két hop v6i chién luoc
phat trién kinh doanh clia nha dau twr.

+ VE& nguyén tic, trong trudng hop tuong lai 1a chic chin, dinh mic phdi nhd hon tudi
tho kinh t& cia cong trinh ddu tu va thai gian thu héi von phai nhé hon dinh mic dd. Con trong
trudng hop tuong lai 12 bit dinh, du 4n ¢6 thot gian thu hdi vén dai sé din dén mao hiém.

+ Can luu y ring, khi sir dung tiéu chuan nay dé ddnh gia Iva chon du dn ddu tu thi phai
két hop v6i céc tiéu chuan khéc.
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Chi tieu nay thuang chi dimg ¢6 tinh chit phy g
8.2.3.5. Uu nhuoc diém cia cdc phiwong phdp ding cdc chi tien dong

U diém chung cta cdc phuong plip st dung chi ticu dong 14 ¢6 tinh dén su bign déi
cua gid tr1 doug tién theo thoi gian, 1inh todn c¢ho ca doi du an. phd hop vai nén Kinh 1€ thi
trudng. Nhuoe didm chung cta cac phuong phip nay li a6 chi thich hop vai diéu kien ctia mot
thi trudng von hoan hdo. 1a mot dic¢u khéd dam bado trong thue té(ldi sudt thugng bat dinh trong
Xi ho1 ¢ nén Kinh 1¢ khong én dinh nhi d8i vér cic nude dang phit trién), vice du doin cic chi
ticu cho cit doi du in rat khé chinh xiic, co the khong phan dnh ding ban chat uu viet vé mar ki

thuat cua phuong phdp vi dit dimg ¢l ticu 1gi nhuan, ma né phu thude vao quan he cung cau.
U diém riéng cta phuong phap diing chi tieu NPV la:
+ Vai ki thuat tinh todn hién dai, NPV ¢6 thé duge tinh toin Kha dé dang.

+ Tinh 131 10an b thoi glan song e du dn va s phan tin theo thoi gian cda cic dong

tén.

+ C6 tinh dén sy trugn giid va Tam phat thong qua vige diéu chinh cie chitieu B, C, var.

+ C6 tinh d¢n nhan (6 cui ro tuy theo mie do tang giam cia suat chict khau r.

+ C6 thé so sianh cic phuong in ¢é von diau ar khic nhau mi khéng cin tinh toin hi¢u
chinh.

Nhuge diém riéng cia chi tiéu gid tri tuong duong NPV khi xét hiéu qua cha gia »6 ddu
e la:

+ Dad cot lai sudt duge nhin, 130 suat phai tra va 13i suat tnh todn 12 nha nhau. Thue &

khong ding nhwr vay.

+ Phuong phiip ndy khong thé hién dudi dang ti s6 nén khong toan dién vit vige xdc
dinh mic thu loi t6i thiéu rat phie tap vi mang tinh chi quan, két qua lua chon phuong dn rit
phu thude vio tr1 s6 r duoe chon.

4+ Cin ctr vao cong thae tinh NPV, (hi thoi gian cang vé sau(cing 16n), gid tri (1+r)”
cang nho. do do gid 11 hién tai hod cua dong tién cang nho. do dé phuong phip NPV tao loi thé
cho nhimng du dn ¢d von dau tr ban diu thap, thai gian ngan so vai nhirg dy an ¢é von dau w

ban ditu cao, (hoi gian dai.

+ Trong trudng hop, cic dirdn ¢6 1ol tho kinh & khice nhau, phuong phip NPV dp dung

theo Ki¢u don thuan khong phii 1a mét ticu chuin 161 d¢ dinh gid va lua chon diu .
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Vi du: Néu hai du dn ¢6 $6 von dau Lr ban dau nhu nhau, NPV ciing bing nhau, nhung
¢6 1u6i tho kinh t€ khic nhau thi duong nhi¢n chi diu tu s€ chon dy 4n ¢6 thai gian thu hai vén

ngan hon vi it mao hiém hon.

Trong trugmg hgp cdc du dn ¢6 wéi tho kinh 1€ khic nhau, ¢é ba cach giai quyél khi 4p

dung phuong phip NPV:
Ap dung két hop vdi ticu chuan thii gian thu hdi von.

Ap dung phuong phap gid tri phin bo déu hang nam: qui dai dong tién cic nam cia du
an thanh nhitng dong tién phan bo déu hang nim va so sinh: du dn ndo ¢é gid tri phan bé déu

hang nam 18n nhat s¢ duoc lua chon.

Chon thai gian khio sdt du in bing thoi ki 10n tui cua du 4n hay 1a boi s6 chung nho
nhat cla tudi tho kinh € cic du &n. Du dn ndo c6 tudi tho kinh t& bé duge coi la tai dau tu vio

cudi tudi tho kinh (& cfia minh.

+ Phuong phip NPV khong cho thay doanh 1gi thye 1€ cua du dn bdi vi cic nha kinh
doanh thuong hudng vao doanh lgi clia dong von minh bo ra nén khong phai bao gid ho ciing dp

dung tiéu chuan nay dé lua chon.

Phuong phip hé s6 hoan von noi tai lai ¢ uu diém riéng 1a tri $6 IRR ty né xic dinh
duoc mot cich khach quan va duge tinh ¢ s0 (uong déi ciing nhy duge so sdnh véi mot dai lugng

chuan.

+ Tri s6 IRR la mie thu 1gi trung binh cha déng vén duge tinh theo cic két s6 con lai
cua von dau wr 3 ddu cdc thoi dogn(ndm) cta dong tién 1¢, do noi tai phuang 4n mi suy ra va véi
gia thi¢t 1a cdc khoan thu trong qui trinh khai thic du dn dét duge dem ddu tu lai ngay lap tfc
cho dy dn véi r=IRR cia dir dn dang can tim, do vay trinh duge viéc xdc dinh hé s6 chiét khau
r dé quy cdc chi tieu vé cling mot thdi diém so sdanh nhu ding chi ticu NPV,

+ C6 tinh dén nhan 8 rugt gid va lam phit bing cdch thay déi cdc chi tiéu clia dong
tiénté vahé sor.

+ Gitip ta tim duge phuong dn (6t nhat theo ca hai chi tiéu IRR va NPV trong céc diéu
kién nhir dinh.

Nhuge diém riéng cla chi tiéu hé¢ 80 hodn von ndi tai 1a da gia dinh rang sudt thu loi khi
tdi ddu tu cdc khodn hi¢u $6 thu chi & cic nam trd lai ding phuang dn phéi bang chinh suit thu
1o 161 thiéu IRR dang cin tim; diéu nay [ khong ph hop v6i thuc & nhdt 12 khi sudt thu loi IRR

tim ra lai qud 16n so véi thire (€. Trong (rusng hop so sdnh theo gia $6 dau tu phuong phdp nay
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lai cot lai sudt phai tra, 131 suat duoe nhan va h¢ s6 hoan von noi tai 1a nhu nhau, diéu nay ciing
khong phir hop vdi thuc té. Khi chi ticu IRR ¢é nhiéu nghiém thi tinh todn trd nén phic 1ap. Dé
khic phuc cdc nhuge diém nay ngudi ta thuong dung phuong phdp st dung hé 56 hodn von noi

tai tinh hai 1an.

+ Phuong phép nay ning d& cic du dn can ft von diu tu, ngin han, ¢ mic doanh lgi cia
dbéng von cao hon so véi cdc du dn cidn nhiéu von, ¢é mic doanh ldi cha déng von thip nhung

hiéu s& thu chi(NPV) cao n&u chi dira viio chi tiéu IRR d¢€ lua chon phuong an.

+ Noi rang so sdanh chi tieu IRR nhung vé thyc chat van phai vu tién Iua chon phuong dn
theo chi tieu NPV trong trudng hgp so sdnh theo hiéu qua cua gia s6 dau tr cho mot 86 trudng
hop nhat dinh.

Nhugc diém riéng cha phuong phip t s6 thu chi 1 nd chi thé hién hiéu qua & so wong
doi va ciing ¢6 nhuge diém ¢6 lién quan dén van dé 13i suit nhu & phuong phdp gid tri wong
dwong.

U diém riéng coa phuong phip thai gian thu hét von nhur sau:

+ Cho phép chi diu twr dam bio duge tinh an toan cla du én, trinh duge cdc rii ro clia
nén Kinh (€ thi rudng thong qua viéc thu hoi vén.

+ Phuong phip nay phit hop véi nhimg du dn ¢6 tudi tho kinh t€ ngan, du dn ¢é do mao
hiém cao hodc trong trudng hop thire Iuc tai chinh cva doanh nghiep khong duge vitng ving nén
thot han thu hoéi vén cang nhanh cang 16t

Nhuge dié¢m riéng cia phuong phdp thdi gian thu héi von la:

+ Phuong phip nay khong xem xét dén dong thu thuin cla du dn sau thoi gian thu hoi
von.

Nhu vay, phuong phidp niy tap trung chd y vio thdi gian diau cta du dn(tinh t6i thoi
diém thu héi von) ma khong hudng t6i [am Joi t61 da nén nd tao Igi the cho nhimg dy dn it von,

tuoi tho kinh t& ngin.

+ Khong phan dnh dugc muc ticu co bin cua kinh doanh 1a 1g1 nhuan va mic doanh lgi.

Trong nhiéu rudng hgp muc tiéu thu héi von lai mau thudn véi muc tiéu 1gi nhuan.

+ Trong thuc t&, ngudi ta phii két hgp hai muc tiéu lgi nhudn va an toin kinh doanh,
trong dé chi tiéu thu héi von duge dung véi tr cach 1a chi tieu bo sung quan trong. Tuy nhién

can nhan manh rang chi tiéu thu hdi vén khong bao gidy duoc sir dung mot minh, vi chi tiéu nay
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khong dam biao muc ticu co ban cua kimh doanh 1 lgi nhuin, dong thai con bd qua ci thai gian

sau khi di hoan von xong trong phép tinh.

+ Cudi cing, d¢ dp dung phuong phip niy cin xic dinh mot dinh mec thu héi vén, day

lid mot vice khong hie don gian.,
V. Phdn tich do nhay

Cdc quyét dinh dau tr déu dua trén lor o smb ra tir dir dn. Cice 1ot tike nay duoe do bang
cdc dong tien. Cic dong tien niy duge duge dinh gid phy thuoe cic yéu 16 khic nhau nhue chi
phi tuong lai, suat chict khau, thué, gid tri et Xinh 1€ thuong bt dinh va khong chie chin. Miic

do khong chac chin coa ching s¢& tang 180 néu (hoi gian thue hicn dy dn cing dai.

Bai vy, them vio viee nhan ra tinh khong chic chan trong qua trinh danh gid, sau khi
phin tich buge dau, can kiém tra sy thay doi gii ti biéh €6 anh hudng nhu the ndo déh su ha
chon phuong in . Cic thay doi 16n ctia bich niy ¢6 thé khong anh hudng dén k&t qua cudi ching,
nhimg sie thay doi nho cla bien khice lat 6 thé gay anh hudng 10a tdi k&t qua. Boi vay ten
khoang gid tri ¢l mol bicn ma khong 1am thay doi quyt dinh ciia du dn goi 1a khoiang an toan.

Vé co bian day 1t phuong phip luan cua phuong phip phan tich do nhav.
21 3 £ Pl : L3

Do nhay cta dy dn 1 mic do bicn doi cua cdce chi ticu hieu qua ahu 1ot nhuan, hién gid
ctia hé $6 thu ¢chy (NPV) hay he 86 hoiin von noi tai(]RR) v.v...khi ta thay doi cic chi tieu tinh

todn ¢6 miit trong dong tién t¢.

Do nhay cta du dn ¢6 the khao sit theo sy thay doi ca timg chi ticu (vi du: von diw wr,
doanl thu...) riéng ré, hay hiu hét cic chi ucu déng thai. Do nhay thuong duge xem xét theo

ciic tinh hudng 6t nhat, xau nhat va binh thudng dé xem xét v quyét dinh cudi cimg.
§8.3. PHAN TICH TAI CHINH CAC DU AN
8.3.1. bit van de

Cic phuong phip phin tich dy dn uinh bay & phan wén con chua tinh dén mot thinh
phan chi phi quan trong 12 thu¢ - mot dong ticn € ¢6 tinh chit duong nhién trong tat ¢d moi hoat
dong kinh doanh hién nay. N€u bo qua thanh phén chi phi nay, phuong dn lua chon ¢é thé 1a
phuong dn chua hop i vé mat kinh ¢, Vi vily sau khi phiin tich kinh € ta ti€n hanh phan tich tai

chinh, ¢é tinh dén thu¢ thu nhap doanh nghi¢p tie nhir la mét 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 cing 16n thi tién thue rong giai doan dé cang giam. Diéu dé cé

nghta L cdch tinh khilu hao khic nhau ¢6 (he [am thay d6i thanh phéin chi phi thue giita cic thai
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doan. Tir d6 chudi dong tién té lai thay ddi va s& anh hudng dén két qua tinh todn cia phuong dn.
Céc tai san dau ur thuong bi giam dan gid i wrong qud trinh hoat dong cua dy dn. Gid tri giam
¢6 thé 1a do hiao mon trong qua trinh sir dung. bi @id ¢6i theo thdi gian (goi la hao mon hity hinh)
hoic bi giam gid do 161 thoi (vé kinh & goi [ hao mdn vé6 hinh) ¢6 thé mot thiét bi van con ¢
trang thii 1am viec 161, nhung gid tri cua no bi giam theo thdi gian. Khiu hao nhiim thu lai, dé

hoan tra nguon von hay phin gid tri bi giam di cua td sian di ddu tur.

Tinh khdu hao con L bién phip dé xidc dinh gid tri tii san con lai, hay thudng goi la gid

tri $6 siich (book value) theo cic méce thoi gian clia 1ai sin diu o,
8.3.2. Khai nicm vé thué
8.3.2.1. Pinh nghia

Theo Miic thi — thué 1a co sd Kinh t& cta bo miay Nha nudc, [h tha doan don gian dé kho

bac thu duge tién hay tai san cla ngudi dan dé ding vao viée chi tiéu cua Nha nude .

Trong mot s6 tai li¢u ngudn ta lai cho rang: thué 1h Khoan dong gép theo qui dinh cia
phip luat md Nha nude bat bude moi 16 chife va ci nhan phai ¢6 nghia vu ndp vio cho ngan sich

Nha nudc.

Trén géc do phan phéi thi: thué 12 hinh thitc phan phdi va phan phdéi fai téng sian phim
xd hoi va thu nhap qudc dan nhim hinh thanh nén quy tién t¢ tap trung I6n nhat ciia Nha nude
(quy ngan sich Nhi nude) de dap img aho cau chi ticu cho viée thue hién cdic chic nang clia

Nha nude.
8.3.2.2. Pdc diém ciia thué
- Tinh cudng cheé v tinh phiip [i cao

Viée déng thu¢ duge coi 1 nghia vu bit bude doi vai cic 16 chiic kinh (& va cong dan
cho Nha nudce. Néu 16 chie ed nhan ndo khong thue hién ding nghia vu thué cila minh, tic 1a ho

da vi pham phip luat.
_Thu& la khoan déng gép khong mang tinh hoan tra trye uép

- S6 tién thué thu duge Nha nudce € sir dung cho cic chi tiéu cong cong, phuc vu cho nhu

cau ca Nlid nude va ctia moi ci nhan trong xa hoi.
8.3.2.3. Vui 1ré cua thué

Thué {a cong cu tip trung chy yéu (chiém wén 90%) ngudn thu ~ho ngian sach Nha nudc.

Nho cé thué md bo midy Nha nude mdi 1on tui va hoat dong dugc.
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Thué tham gia vao viéc dién tiét kinh & vi mo

Bang viéc ban hanh h¢ théng luar thué Nha nude s€ quy dinh dinh thu€, khong dinh
thué hoac dinh véi thué sudt khic nhau vio cic nghanh nghé, cic mat hang cu thé. Thong qua
do ma tac dong va 1am thay doi quan hé cung cau trén thi trudng, nham gép phan thuc hién diéu

1iét vi mo, dam bao sy can dai giira ciic nganh nghé trong nén kinh t&.
Thué 1a cong cu dé diéu hol thu nhip, thie hién cong bing xa hoi.

Viéc diéu hoa thu nhip giira cdc 1ing 16p dan cu duge thire hién thong qua thué gian thu

ma dién hinh 12 thu€ tieu thu dac biét va thué truc thu (thué thu nhap).

Thué con 13 cong cu dé thyc hién kiém tra, kiém sodt cdc hoat dong san xuat, kinh
doanh.

Tir cong tac thu thué ma cd quan thué s¢ phat hién nhimg viéc lam sai trdi, vi pham phip
luat cia cdc cd nhan, cdc don vi san xudt, kinh doanh, hoidc phat hién nhimg khé khan ma ho gap

phai dé gitip d& tim bién phap thdo ga.
8.3.3. Hé thong thué ¢ Viét Nam hién nay
8.3.3.1. Chinh sach thué hién nuy o Viét Nam

Sau nhi€u nam cai cdch thue ngiy 1/1/1999 hé thdng chinh sich thu€ coa Viét Nam da

c6 nhifng su 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 thué doanh thu.
Ap dung luat thué thu nhap doanh nghicp thay cho luat thué loi tifc.
Ap dung luat thué tiéu thu dic bict.
Ap dung luat sita ddi, bd sung luit thué xuat khau, thu€ nhap khau.
Ap dung phép lénh stra doi mét s& diéu vé thu€ thu nhap d6i véi ngudi ¢6 thu nhap cao.

Mot & luat thué khac nhu thué chuyén quyén sir dung dat, thué thi nguyén duoc sira doi
phit hgp vai tinh hinh méi. Dic biét ban hanh phédp lénh phi va 1& phi nhim thong nhat viéc thu,

quan 1i va sir dung cdc khodn phi va 1¢é phi.

Bén canh d6 Nha nudce con thyce hién cic thoa thuin cam két Quoc t€ vé thud nhu: Hiep
dinh tranh ddnh thu€ haj lan, hiép dinh vé chuong trinh u dii thu€ quan gita cic nude ASEAN
(AFTA).
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Trong cac khodn thué trén thl méi loai déu cé tic dong khic nhau dén viée dau tu kinh
doanh cla cdc t6 chifc kinh t&¢ hay mdi ci nhan trong xa hoi. Cic khoan thué ¢6 lién quan truc
tiép dén viéc ddnh gid dur dn dau ur nhu thud gid tri gia tang, thu€ thu nhap doanh nghiép, thu&
tai nguyén, thué tiéu thu dac bict..... trong doé thud gid tri gia ting va thu€ thu nhap doanh nghiép
¢6 anh hudng quyét dinh dén hi¢u qua cua du dn diu .
8.3.3.2. Thué gid tri gia tang

a) Khai ni¢m vé thué gid i gia tang

Gia tri gia tang 14 phan gid tri tang thém cla hang hoa dich vu phit sinh trong qua trinh
tir san xudt, luu thong dén tieu dung.

Thué gid 1 gia tang (Value Added Tax: VAT la loai thué duoe tinh trén phan gid tri
tang thém cva hang hod, dich vu phit sinh trong qua trinh tir san xuat, luu thong dén tiéu ding.
Do thu€ tinh trén phan gid tri tang thém nén doi tugng nodp thu€ phai la cic co s san xuit kinh
doanh ¢6 gia tri taing thém nhung thic chal phan thue ma ho nop lia do nguoi mua hang hod, dich

vu thanh toin.

Co6 nhiéu loai VAT nhu: VAT vé doanh thu, VAT vé tai san, VAT v& thu nhap.... nhmng
cht y€u cdc nudce st dung VAT vé doanh thu.

b) Cdc phuong phdp tinh thué gid tri gia tang

Dic g cua thué gid tri gia tang [ chi ddnh vio phan gid tri ting thém cilla cdc san
pham hang hod, dich vu & méi cong doan tir sin xuit, liu thong dén tiéu ding.
V1 viy né khong gdy ra sur tring 1ap trong tinh ¢hué. Bo phan gia tri tang thém & khau
nao phai nop thué & khau dé, sang khau sau (thue khong tinh trén phan gid tri tang thém do nita.
Pé dam bao tranh sir chéng chéo trén thé gidi ngudi ta dua ra bén phuong phdp tinh sau:
Phuong phap cong truc tiép:
VAT phiii nép = (Lot nhudan + Tién cong) x (thué sudt)
Phuong phip cong gidn tiep:
VAT phai nop = (L.oi nhudn) x (thu€ suat) + (Tién cong) x (thu€ sudt)
Phuong phdp trir tryre tiép:
VAT phai nép = (Doanh $6 bin ra — Doanh 0 mua vio) x (thu€ suat)
- Phuong phip uir gidn tiép:

VAT phii nop = (Doanh $6 bin ri)x(thu¢ sudt dau ra)—(Doant $6 mua vao)x(thué suat
dau vao)



3 Viét Nam str dung hai phuong phiip tinh thué gid tri gia ting: phuong phdp khiu trir v
phuong phdp tinh thu¢ trye t1iép wén gid ti gia tang (GTGT).

- Phuong phdp khau trir:
VAT phai nop = VAT dau ra — VAT diu vao duge khiu trir
trong do:
VAT daura=CDR x Bx CVAT
vai: CDR la gii tinh thu& cta san phim chiu thu¢  dau ra;
B 1a khai luong san pham bin ta;
CVAT la thué suat thu¢ gid tri gia tang ctta san pham tuong (ng.

VAT dau vio 13 $& thug duge ghi trén hod don mua hang cta hang hod, dich vu(HH,

DV) ma co s& d6 mua vao, hodc chimg tir nop thué giii tri gia tang hang hod nhap khau.
- Phuong phip tinh true tiép irén gid 1 gia tang:
VAT phii nép = (GTGT ciia HH, DV) x (Thu€ suat VAT tuong ig)
GTGT cha HH DV chiu thué duoe xdce dinh nhur sau:

GTGT cua HIH, DV=(Gia thanh toin cua HH, DV bin ra)-(Gid thanh toan cta THI, DV

mua vao).

Gia thanh todn coa HH, DV biin ra {2 56 tién bén mua phai thanh todn cho bén bin bao

gom ca thu& gia tri gia tang va cdc khoan thu phy, phi thu thém ma bén mui phai tra.

Gi4 thanh toan cua HH, DV mua vio wong tng la gid tri caa HH, DV ma co s3 sin
xuat, kinh doanh di dung vao san xudt, kinh doanh HH, DV chiu thué gid r1 gia tang bin ra

trong kl.
8.3.3.3. Thué thu nhdip doanh nghiép
a) Khai niém

Thué thu nhip doanh nghiép (TNDN) li loai thué true thu, duge tinh trén loi nhuin cua

cong ty trong ki kinh doanh.

I.oi nhuin 1dm can cir tinh thu¢ TNDN 13 téng 1gi nhuan tir hoat déng san xuat, kinh

doanh thong thudng va lgi nhuan khic.
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Ban chat thu€ TNDN la thué€ dinh vao thu nhap tir von chi s& hitu rong khu vue cong
ty. Pay dugc coi la sac thué khau trir dénh viao nhitmg ngudi nhan thu nhap tir gép von vao cong
ty. Do vay sic thu€ gép phan diéu tiét thu nhap gira cdc tang 1dp dan cu trong xa hoi.

b) Phuong phdp xdc dinh thué TNDN

Mitc thu€ phai ndp trong ki = (Thu nhap chiu thué) x (Thué sudt thué TNDN)

- Xdc dinh thu nhap chiu thué:

Thu nhap chiu thué clia cong ty hang nam duge tinh bang cdch trir moi chi phi kinh
doanh khoi doanh thu trong mot thoi ki nhat dinh.

Thu nhap chiu thu¢ =(Doanh thu dé tinh thu nhap chiu thu&)-(Chi phi hop 1i)+(Thu
nhap khic)

+ Doanh thu dé€ tinh thu nhap chiu thu€ bao gom toan bo tién bdn hang, tién cung ing
dich vu (khong c6 VAT), cic khoan trg gid, phu thu, phu tréi ma co sd kinh doanh dugc hudng.

+ Chi phi duoc khau trir trong thu nhap chiu thué la:

Tt nhdt: Chi phi khilu hao (ai san ¢6 dinh sit dung cho hoat dong san xuat kinh doanh,
dich vu theo quy dinh. Mtc trich khau hao hang nam phu thudc vao gia tri tai san c¢6 dinh, loai
tai san ¢d dinh va phuong phdp tinh khau hao ma doanh nghiép sir dung.

Tlut hai: Chi phi nguyén liéu, nhién liéu, vat liéu, nang lugng, hang hod sir dung vao san
xudt, kinh doanh, dich vy lién quan tgi doanh thu va thu nhip chiu thué trong ki dugc tinh theo
muc tiéu hao hop Ii va gid thue t€ xuat kho.

Tlur ba: Chi phi tién luong, tién cong, tién an gida ca, cic khoan mang tinh chat tién
luong, tién cong.

Tiut rir: Chi phi dich vu mua ngoai nhu tién dién nudc, tra tién st dung tai liéu ki thuat,
tién thué tai san ¢6 dinh,...

Tlur nam: Chi phi nghién ctru 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 cla co sd kinh

doanh; kinh phi cong doan ...

Thit bdy: Chi tra lii tién vay v6n sin xuat, kinh doanh, dich vu clia ngan hang, 18 chitc

tin dung theo lai suat thuc (€.

Tlut tam: Chi phi tiéu thu hang hod dich vu.
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Tlut chin: Chi phi quang cdo, tiép thi, ... trong gié1 han cho phép.

Xac dinh thué suat thué¢ TNDN:

Miic thué sudt thué TNDN dirge xidc dinh trén co sd miic thu nhap cla cong ty, yéu can
tao nguén thu cho ngan sdach va diéu HEt thu nhdp gida cdc cong ty.

Vi du nhu thu€ suat déi véi cic ¢o so kinh doanh 6 Viét Nam khong theo luat diu e
nudc ngoai tai Viet Nam [a 32%. Thue sudl doi vdi doanh nghiép ¢é vén dau tu nude ngoat vi
bén nude ngoai tham gia hgp dong hop tic kinh doanh la 25%....

8.3.4. Ciac phuong phip tinh khiuv hbao
8.3.4.1. Khau hao tuyén tinh SL (SL: Straigh Line depreciation)

Khau hao tuyén tinh hay khau hao déu ti mot phuong phip tinh khad hao duge sir dung
tvong d6i phd bién va cé tinh chat truyén théng. Khoan khiu hao & day duoge trich ra déu din
theo cac thai doan trong sudt thoi Ki khiu hao. Diéu d6 ¢6 nghia gid tri con lai cla thi san $&
giam di mot cach déu dan theo thai gian.

Thong thudng ngudi ta chil tinh khiu hao cho tai san ¢6 tudi tho 19n hon | nim va thot

doan tinh | nam. Theo phuong phip khiu hao déu, chi phi khau hao D, 6 moL thoi doan (nim) sé

la:
l)

n

trong do:

P: nguyén gid con lai;

n: $6 nam str dung (tinh khau hao).

Tirdé gii tri con lai cua tai san d cuoi mot nam X ndo do & 1a BV,

BV, = P-X.D =P-X.(P/n) = P(1-X{1/n)) = P(1-X.d)

Trong dé d=1/n goi 1a ti 1é khau hao (2iéng nhau trong moi thai doan).
8.3.4.2. Khdu hao theo s6 dir gidm dan DB. (DB: Declining Balunce decrecialtion)

Khau hao theo s6 du giam din 1a mo hinh trich khau hao nhieu & nam ddu, va giam din
trong nhimg nam sau. Chi phi khiu hao @ mot nam X nao dé tinh bing tich s6 cia ti 1é khau hao
d (hé s6 biéu thi bang phin tram) ¢6 gid ti Ahong déi vér gid tri con lai cha al san ¢ nam dau X
(cudi nam X - 1). Thi tuc d6 cit 1ap di lap lai tir nam thir nhat dén cudi thai Ki 1o tho cia du dn

hoic cho dén khi t6ng s6 trich khiu hao bing gia tri tai san bi gidim P - SV.
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D, =SV, dr
Gid tri bt todn 131 san cudi nan 8& 1a: D, = P (1-dr)*'dr
Gia tri bit todn & ndm cudi cling s& bang gia tri tai san con fai. Vay suat khau hao dr sé
sV

— _-u! -
dr=1 \=| p

8.3.4.3. Khau hao theo sé'luong, khoi luong sdan phdam
Tai san co dinh tham gia vio hoat dong kinh doanh duoc trich khau hao theo phuong
phip nay 1a cic loai midy mdc, thict bt thod min dong thoi cdc diéu kién sau:
+ Truc Gép lién quan dén viée sin xuat sin pham;
+ Xdc dinh duge tong 6 lugng, khoi luong san pham sdn xuat theo cong suat thieét k&
cla thi san cé dinh;
+ Cong sudt sir dung thuc 1€ binh quan thing trong nam 1ai chinh khong thap hon 50%
cong suat thiet ké.
8.3.5. Dong ti¢n du dan khi phan tich tai chinh
8.3.5.1. Du dn khong vuy yon
[.oi nhuan trude thué:
CEBT = Doanh thu sau VAL - Chi phi sau VAT
Thué thu nhap doanh nghiep(thue I'NDN):
Lt nhudn sau thué CEFAT = CEBT - Thu¢ TNDN.
8.3.5.2. Duw dn co vay von
Dong ticn trude thué:
CEBT = Doanh thu sau VAT - Chi phi sau VAT
Lagi nhuin tniede thué va 1 vay:
LNTT va LV = CFBT - khiu hao
Lai vay:
L.V =LV trung va dai han + L.V ngin han

Lot nhuan trude thug:
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INTT=LNTTvalLV-LV
Thu€ thu nhap doanh nghiép
Thu& TNDN = LN trudc thué x thué sudt thué¢ TNDN
Lai nhuan sau thué:
CFAT = LN trudc thué - Thu¢ TNDN
8.3.6. Vi du cu thé vé viéc danh gia dur an xay dung nha may dién
8.3.6.1. Ddt bai todn
Ta thong qua mot vi du cu thé dé higu dugc cich ddnh gid vé kinh (€-1ai chinh clia mét
du 4n xay dung nha mdy dién nhur sau:
Hay phan tich kinh t& ~ tai chinh cho dy dn xay dung nha mdy nhiét dién ngung hai ¢
cédc thong so sau:
1. Cong suat thi€t k€ nhi mdy: 600 MW
2. Cong suat hoat dong cao nhat: 80%
3. Thoi gian sir dung cong suat cuc dai: 4500 h
4. Chi phi hoat dong:
Nhién liéu: 11.500 BTU/kWh
Gia mua: 2 USD/I uiéu BTU
Chi phi nhin cong van hanh va bao dudng: 5 USD/KW
Chi phi quan Ii: 1 USD/AW
Chi phi bian hang: 0.5 USD/kW
5. Von dau tr: - 300.000.000 USD
Chi phi xay dumg nha xuong: 100.000.000 USD
Chi phi thiét b1 150.000.000 USD
Chi phi khac: 50.000.000 USD
Thoi gian khau hao (tinh chung): 20 nam
6. Von trung han di vay:
Vay trong nudc: 100.000.000 USD.

Lai suat: 5%/nam. Thoi gian vay: 10 nam
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von nudc ngoai: 200.000.000 USD.
L3t suat: 3%/nam. Thot gian vay: 15 nam
7. Thué€ doanh thu: 25%/mam
8. Thu¢ VAT: 10%/nam
9. Lat suat vay ngin han: 0,85%/thing
10. S& vong von luu dong: 1.5 vong/nam
8.3.6.2. Lua chon phuong phdp phan tich kinh té
Ta dung phuong phip phé bi¢n hién nay la phuong phap gia tri tuong duong.
Theo phuong phip nay dong tién t¢ cia dw dn trong suédt thdi gian thue hién du dn duge
bi€n d6i tuong duong thanh:
- Gid tri hién tai.
- Gia i twong 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 c6 y nghia

gi6ng nhau khi so sanh cdc phuong dn. Do do ta thong nhat (rong sudt qua trinh danh gid chi

quy vé gid tri hién tai.
Trong pham vi bai todn ndy, do khéi lugng tinh todn khong 16n nén ta ¢6 thé tinh todn
tat ca cdc chi ticu danh gid dy dn.
1. Gid tri hién tai coa lii: NPV
2. Hé s6 hoan von noi tar: IRR
3. Ty s6 loi ich/ chi phi: B/C
4. Thoi gian thu hoi von dau we: 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 cuc dai) x (thoi gian st dung cong sudt cuc dai) x (suat
tiéu hao khi) x (gia 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 duang: CP.
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CP = (Cong sudt thiél ké nha midy) x (suat chi phi)= 600 x 5.10° = 3.10° USD
- Chti phi quan li: CP,
CP, = (Cong suat thidt k& nhi may) X (sudt ¢hi phi)
= 600.10"
= 0.6.10°USD
- Chi phi bdan hang: CPy,
CPy, = (Cong suat thiet k¢ nhivmay) x (suat chi phiy= 600 x 0,5.10° =
=0.3.10°USD
3. Tang chi phi: CP
CP =CP,, + CPy + CPy + CPy + CPy,
4. 11¢ 56 qui doi:
(I +r1)"
i: 12 nam qui doi vé hidn lai;

1 Lai sudt chiét khau (trong du dn niy alay 12 10G).

N

- Gii tri hién tai cua tong chi phiz CPy,
CPy, = (Téng chi phi) X (h¢ s8 qui doi)

=CP.(1 +1)*

[

. San fugng dién thye ¢ hilng nam: A,
A = (Cong suit hoat dong cue dai) x (thoi 2ian hoat dong cuc daiy =
= 804 x600x 10°x4300 = 2160. 10 kWh
7. Gid tri hién tai cua san hrong dién hang nim: A,
A=Ay (N0 qui déi)

“\]'| ( l + I)I

Ay 6 y nghita tinh gid thanh dién nang trung binh cta du dn
8. Doanh thu thue 1&: DTy,
DT = (Sin lugng dicn the 16) x (gid bin dicén)
=A;.005=005 A (Gid ban dién lay 0.05 USD/kWh)

9. Doanh thu thuin hién wi: DT,
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DTy, = (Doanh thu thue 1&) x (he s6 qui doi)
=0,05x2160x 10 + )"
=108x10°x(} +1)" USD
10. Gid 11 hién tai cta lai: NPV
NPV = Gii tri doanh thu hién tai — Gid try tdng chi phi hién ti=
=DT,, - CP,,
K&t quit thue hién tinh todn duoe tinh trong bang PL-11
8.3.6.3. Két quu tinh cde clu tiéu kinh té
1. Gia tri hien tai cua lii: NPV = 163,3081.10° USD (Bang PL-11.1)

2. Hé so6 hoan von noi tai:

r =10% thi NPV = 163.308(.10" USD (Bang PL-11.1)

r,=17% thi NPVI = 62331.10"° USD (Bang PL-11.2)

r.=18% thi NPV2=- 87035.10° USD (Bang PL-11.3)
NPVI ():2()31

IRR =1, 4 (1), e =174 1
- SR NPV + [NPV2, T 62631+ 8.7035

= 17.04¢%
3. Ty s6 loi ich/chi phi:

Gid tri hién tai cua doanh thu:
3n

PVB=3" B .(1+0.1)"

1-0
=919,4649.10" USD (Bang PL-11.1)

Gid tri hign tai cta chi phi:

20

PVC = ZC.-(I +0,hH7"

1=0)

=756.1567.10° USD (Bang PL.-{1.1)

919,4649.10°
= BIC = —————— =12160
7361567.10

Thai gian thu hoi von dau e T
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T 12 nghiém cia phuong trinh NPV(n} =0 (véi r=10%)
Pén cudi nam thit 8: NPV =-9,673.10° USD (Bing PL-11.4)
Dén cuéi nam thir 9: NPV = 11,.308.10° USD (Bang PL-11.5)

Trong khodng n = 8+9 coi sy phu thudc cia NPV(n) 12 tuyén tinh, tir d6 tinh dugc gid tri
cua T nhu sau:

INPVI|
T=8+(9-8). ———
INPVI|+ NPV2
8+ 1 2.673 8,46 8 nam 6 th
=8+ l.—————— =8, am = 8 n’ th
9,673 +11,308 nam==an ang

Tu cdc chi tiéu kinh (£ trén 1a thily phuong 4n xay dung nha mdy dién ndy cé thé chap
nhan duge vé mat Kinh €,

8.3.4.6. Phan tich tai chinh du én ddu tu

Du dn xay dung nha mdy dién c¢6 ngudn vén nhu sau:

a) Vén trung han di vay:

- Vay trong nudc: 100.000.000 USD. Lai suat S%/nam. Thai gian vay: 10 nam.

- Vay nudc ngoai: 200.000.000 USD. Lai suit 3%/nam. Thai gian vay: 15 nam.

b) Von ngin han di vay: i suat 0,85%/thing

¢) Thué suit VAT: 10%

d) Thué suat thu& thu nhap doanh nghiép: 25%/nam

e) Khiu hao tuyén tinh déu trong 20 nim

f) Phuong thitc vay tra:

Tra tién g6c khong d6i hang nim

Tra tién 1ai theo s6 géc con lai

TruGce khi 1ap bang tinh hiéu qua dir 4n, 1ap dong tién du 4n, can phai lap cic bang tinh
trung gian. Cic bang tinh trung gian nay thuy&t minh rd hon cac gia dinh dugce dp dung va la cic
thong s6 téng hop diu vao cho bang tinh hiéu qua dy 4n, bang dong tién té clia du dn va bing
can d6i k€ hoach trd ng sau nay. Tuy theo mifc d6 phic tap, dac diém cia timg du 4n ma c6 s6

lugng, ndi dung cdc bang tinh trung gian khidc nhau. D&i vdi mét dur dn daw tu san xuat thi cé
cic bang co ban sau:
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1) Bang tinh san lugng v doanh thu (Bang PL-16)

2) Bang tinh chi phi hoat dong (BBang PL.-17)
a) Bing tinh ¢hi phi nguyén vat licu (Bing PL-17.1)

b) Bing tinh chi phi quan Ii, bin himg  (Bang PL.-17.2)

¢) Bing tinh thu¢ VAT dau vio

3) Bilng tinh khau hao (Bang PL-18)
4) Bang tinh [ai vay von: {Bang PL-12)

a) Bang tinh [di vay von trung, dai han: Bang PL-12.1
- Vay trong ki: nho cdu vay diu tu bo sung cua du dn.

- 'I'rd no goc trong ki dua vao lich tra ng du Kicu (phu thuoce vao cich chon tra ng goe va

b) Bang tinh {iii vay von ngin han: Bang Pf.-12.2

Bing tinh 1di vav von ngdn han cin et vio Bio cdo ltu chuyeén tién té va nhu cau von
hru dong dir kicn ban diu va phdt sinh hiing niim dé tinh toan. Thue chat day 1a bude hi¢u chinh

lai hieu qua du dn theo tinh hinh ticn mat thicu hut tam thoi can phdt vay von luo dong.

Chi phi van himh rong naun da khau trir VAT

Dung dau ki = :
Vong quay von luu dong

L& vay trong han = (D ug ddu ki) x (1di suat ngan han)
5) Bang tinh nhu cau von huu dong: (Bang PL-13)
6) Bio cdo két qui kinh doanh: (Bang PL-14)
Trong bang nay ta siv dung phan mém EXCEL d¢ tinh NPV vit [RR
% Cong thirc tinh NPV:
NPV (rate, valucl, value2,...)
Value !, value2,...: 1a gid tri ciic dong tién rong trong timg nam cla dur in;
Rate: Ta ty l¢ 1ai suat chict khau.
# Cong thiie tinhy IRR:
IRR (value, guess)

Value: cdc 6 tham chifu chita cide gid tri dong uén rong timg nam cua dur dn:
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Guess: la 86 du doin gan ding véi gid trl IRR. Thong thudng phian mém EXCEL lay gia
try guess = 0,1 (10%).
7) Bing can doi tra ng: (Bang PL-15)
Ta ¢6 k€t qua phan tich tai chinh:
1. Gid tr1 hién tai cla Jaj:
NPV = 58.046.606 USD  (Bing PL-14)
2. Suat thu g1 noi tai:
IRR =13,06% (Bang PL-14)
3. Ty s6 lgi ich/ chi phi:

Gid tri hién tai cha doanh thu sau thué VAT:

20

PVB = ZBK(I +0,n7"

1=0
=827,518.10° USD (Bing PL-14)

Gia tri hién tai cua chi phi sau thu€ VAT:

20

PVC = ch(l +0.H)™

1=0
=710,54110°USD  (Bang PL-14)
827,518.10"

= B/C = m = 1,165
4. Thoi gian thu hoi von dau tur:
Véit, = 12 nim: NPV1 =-5.929.557 USD (Bing PL-14)
t,= 13 nam: NPV2 = 5.025.885 USD (Bang PL-t4)
NPV,

= T=12+(13-12)
INPVI| + NPV2

| 5.929.557
15.929.557 +5.025.885

=12+ = 12,54 nam

= T= 12 nam 7 thdng

So sdnh cdc chi tieu khi phan tich tai chinh véi phan tich kinh t¢.
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Chi tiéu Phan tich kinh & Phan tich tai chinh
r NPV (USD) 163.3081.10" 58,0461.10°
IRR (%) 17.04 13,06
B/C 1,216 1,165 J
l T (nam) 8,46 12,54

Nhur viy khi phan tich tai chinh ta ¢6 the két ludn dy dn x4y dung nha may dién la chap
nhan dugce.

8.3.6.5. Phdn tich do nhay

1) Thay doi hé so chiét khau

120 ...........

100 -*
I I e |
2 |
-
= 60 '
Q)
=
S 40 -
2

2
& 20

0 | o

l{ 10 12 16
-20 ................................ R— R X —— -

Hé s6 chiét khau (%)

Hinh 8.11. Quan hé NPV(r).

Thay doi hé s6 chiét khiu r tir 8% dén 14% ta c6 bang két qua sau:

He s6 chiét khau (%) 8 9 10 12 ’ 14

NPV (10° USD) 109,919 82,316 58,047 17,739 L—l3\890
|
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Khi ta tang h¢ s6 chi¢t khaw r thi ¢ gidm h¢ s6 hién tai hod (1/(1+r)) md gia tri 1ai tai
khong thay doi (do doanh thu vi chi phi khong thay déi) nen gid tri hien tai cia 11 s& gam di
tic la NPV s& giam. Tuong tir khi gidim ¢ thi NPV & ting (xem hinh 8. (1),

2) Thay déi von dau tu

Khi ta thay doi vén ditu tr s¢ lim cho cdc bang tinh trung gian thay déi do dé né lam

thay doi 86 licu diu vao cta bang két qua kinh doanh.

90 o -
80
70
60
50
40
30
20
10

0

NPV (tri¢u USD)

90 95 100 105 110 115
Chi phi dau tu (%)

Hinh 8.12. Quan hé NPV(K).

Khi thay doi von dau retir giam 10 dén tang 10%  ta ¢6 bing két qui sau:

Von dau ur (%) 90 93 100 {03 110
NPV (10 UISD) 81.307 09,677 38,047 46,417 34,787
IRR (%) 4,09 13,84 13,06 12,35 11.69 J

Khi von ddu nr tang $¢€ lam cho chi phi tang 1én trong khi dé doanh thu thu duge do bin
dieén lai khong thay doi cho nén lgi nhuan cta dy dn sé bi gidm xuéng lam cho NPV giiam.

Nguoce lat khi von dau e giam thi NPV Tai tang (xem hinh 8.12).
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Theo cong thuc tinh IRR thi IRR ti 1é thuan vdi Igi nhuin do d6 quan hé IRR theo vén

dan t la ti 1€ nghich (xem hinh 8.13).

IRR (%)

3) Thay doi gid nguyén, vat licu

10

6
4
2
0

90

95

105

Chi phi dau tu (%)

Ilinh 8.13. Quan hé IRR(K).

110

115

Khi ta thay d&i gid nguyén vat liéu sé [am cho cic bang tinh trung gian thay doi do dé

no 1am thay daéi 6 lieu ddu vao ciia bang két qua kinh doanh ta ¢ bang két qua sau;

Gia nguyén vat liéu

‘ t.8 (,9 2,0 2,1 2.2
(USD/trigu BTU)
NPV (10° USD) 83,412 70,729 58,047 45364 32,681
IRR (%) 14,34 13,71 13,06 12,41 11,75
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NPV (triéu USD)

IRR (%)

90
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1,8 1,9 2 2.1 2,2
Gia nguyén vat liéu (USD/triéu BTU)

ITinh 8.14. Quan he NPV(C,,,).

16 e et e v e e

14 ‘\0\‘\’
12

10

2.3

1,8 1,9 2 2.1 2,2
Gid nguyeéen vat licu (USD/trién BTU)

Ilinh 8.15. Quan hé IRR(C,, ,).



Khi gid nguyén vat li¢u tang thi chi phi van hinh tang nén chi phi dy dn lén tang ma

doanh thu tir bidn dién lai khong thay doi do dé gii tri 1gi nhuan 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 déi gid dién s& 1am cho cic bing tinh trung gian thay déi do dé né lam thay

doi s6 liéu ddu vao clia bang két qua kinh doanh ta c6 bing két 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 tang dounh thu trong khi dé chi phi cua du dn lai khong
thay déi nén lgi nhuan tang do dé NPV ting. Tuong tu khi gidm gid ban dién thi NPV sé
giam(xem hinh 8.16).

120
100
2 g0
]
-}
£ 60
g
E 40
20
0

0,045 0,0475 0,05 00525 0,055
Gid bin dién (USD/KWh)

Hinh 8.16. Quan hé NPV(C).

Theo cong thac tinh IRR thi IRR ti 1& thuin véi 1gi nhuan do d6 quan hé IRR theo gid
bdn dién ta ti 1¢ thuan (xem hinh 8.17).
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IRR (%)
oo

5) Thay déi thoi gian sir dung cong suit cue dai

0,0475

0,0500

0,0525

Gid ban dién (USD/kWh)

Hinh 8.17. Quan hé IRR(C).

0,0550

Khi ta thay déi thai gian s dung cong suit cuc dai s& lam cho cdc bing tinh trung gian

thay déi do d6 né 1am thay d6i 56 lién dau vio clia bang két qua kinh doanh ta ¢6 bing két qua

sau:

thbi gian sir dung cong

T

sust cye dai 4050 4275 4500 4725 4950
(h)
NPV (10° USD) 26,991 42518 | 58047 | 73575 | 89,103
IRR (%) 11,45 12,26 13,06 13.85 1463

Khi ta tang thoi gian sir dung coéng sudt sé tang doanh thu dong thdi ciing lam tang chi

phi van hanh tuy nhién gid tri doanh thu lai ting nhiéu hon so véi chi phi van hanh do dé gid tri

loi nhuan tang 1én, NPV tang. Tuong tu khi giam thai gian str dung s& giam NPV (xem hinh

8.18).
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Thoi gian s dung cong suat cuc dai (h)
Hioh 8.18. Quan hé NPV(T, ).
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IRR (%)
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4050 4275 4500 4725 4950
Thoi gian su dung cong suat cue dai (h)

Hinh 8.19. Quan hé IRR(T ;).

Theo cong thite tinh JRR thi IRR ti 1¢ thuan vai lgi nhuan do dé quan heé IRR theo tho

gian str dung cong suat cuc dai 1a u 1¢ nghich (xem hinh 8.19).



NHAN XET:

Mabi mot khi thay déi cdc yéu 16 dau vao di nhiéu hay it thi cling lam thay déi NPV va
IRR. Quan hé phu thudéc NPV, IRR vio cic yéu 18 ddu vio hau nhu fa tuyén tinh. Tuy theo timg
yéu 16 ddu vao thay déi ma cic y&u t6 diu ra ¢6 miic do thay déi khic nhau.
Trong cdc yéu 18 ta da xét thi khi thay doi gic ban dién va hé so chiét khdu s& 1am thay
d6i NPV va IRR nhiéu nhit.
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Bing PL-1. Phan b6 Student

PHU LUC

[ S5 bac Mutc ¥ nglia o N
tydof 0.20 0.10 005 | 002 001 0.005 0,001
! 3.08 6.31 1271 | 3182 |  63.66 127.32 636.62
2 1,98 2.2 430 | 697 9.93 14.09 31,60
3 1.64 2.35 38 | 454 5.84 7.5 12,4
4 1.53 2.13 278 | 375 4.60 5.60 861 |
5 148 202 257 | 337 4,03 4.77 6.86
6 .44 1.94 245 | 314 371 ) 5.96
7 1.42 1.90 237 ] 300 350 | 4.03 541
8 1.40 1.86 231 [ 290 336 3.83 501 |
9 138 1.83 226 | 282 3.25 369 478 |
10 137 .81 223 | 276 3.17 3.58 4.59
11 1.36 1.80 220 272 ERT 3.50 4.44
12 136 178 208 | 268 3,06 3.43 432
13 1,35 177 206 | 265 3,01 3,57 422
14 1.34 1.76 205 | 2.6 2.98 3.33 .14
15 1,34 175 213 | 260 295 1.29 407 |
T .34 (.75 202 | 258 292 325 402
17 1.33 1.74 201 | 257 2.90 30 3.97
13 1.33 1.73 210 | 255 2.88 3.22 3.97
I 19 133 1.73 209 | 254 2.86 Nk 1.88
20 133 173 200 | 253 285 3.05 3.85
21 132 172 208 | 2.2 2.83 314 3.82
22 1.32 172 207 | 2.5 2.82 3.12 179
23 1.32 171 207 | 250 281 3.10 3.77
24 132 L7 206 | 249 2.80 3.09 375
25 1.32 171 206 | 2.43 2.79 3.08 373
26 132 171 206 | 248 2.78 3.07 371
27 L3l 1.70 205 | 247 2.77 3.06 3.69
T 1.3) .70 205 | 247 2.76 3.05 3.67
29 131 170 204 | 246 2.76 3.04 3.66 |




Riang PL-2. Sdn Iuong nang lwong so cap tren toan the giGi tic 1970 dén 2001(10"° BTU)

Nam | Than ] 111'1&51(]1:;11&.\ | Diu tho If)lgllllg]\lg ngtl)\i:: uwr illltll: ! c})tlcdlgfillu}fh\:‘c Tang «&
1970] T 62.96 37.00]  97.00 3.61 090 1215 1.59]  215.39
1971,  61.72 39.80] 10270 3.85 (23 1274 Lol 223.64
72| 6365 208 10852 4.00] L66] 1331 168 23499
o3l 63.87] 44440 117.88 423 215 1352 173 247.83
1974 63.79 4535 117.82 422 2.86] 1484 1L76] 25064
1975]  066.20]  45.67| 113.08 412 385 1503 1.74]  249.69
1976|6732 47.62] 122,92 424" 452] 1508 197, 263.67
1977|6846 48850 12775 4,40 541l 1556 2010 27254
19781 69.56 50.26] 12851 4.55 642] 1680 232] 27841
1979 73.83 53.93|  133.87 4.87 669  17.69 248 293.36
1980 72.72 54730 12812 5.10 758 18.06 205 28926
1981]  73.04 55.56]  120.16 5.36 853 1835 3.09]  284.09.
Toxa’ 7560 5549 114,51 5.34 951 18.82 324] 28255
1983, 75.70]  s6.12] 11397 5,34, 1072]  19.72 351 28509
—_lii <021 6178 11686 5.71 13.00]  20.34] 564 30154
1085 s 04.22]  115.40 5.82 1530 2056 367 309.05)
T1086 3033 05.32] 12024 0.12 1625 21.03 373 3.0,
Cponsoss34l 6848 12106 6.32] 17.04]  21.10! 379 326.84
1988  90.26 71.80] 12593 6.63 1923 2189 304 339091
1989]  91.78 7424 12798 6.67 1974|2174 420 34644
1900-  93.17 75.87]  129.50 6.85 2031 2256 395 35222
il 87 76.69  128.77 705 2113 2297 404 34921
| 1902|8925 76.90] 12913 7.38 2123) 2201 433 35103
19931 86.60 78,41 12880 7.68 2096 2428 436] 35214
1994;  88.23 79.18|  130.46 7.85 2236] 2439 450] 35702
| 1995]  90.59 80.24] 13332 8.0 2321 25.01 477 36591
1996]  91.14 83.94) 136.64 831l 2405 2607 480 37504
7 1997]  94.03 83.89] 140,52 851 23.82] 2659 194 38230
1998 92.36 85.58) 143.15 8.75 2434 2663 485  385.05
1999 9123 87511 140.79 8.89 25.08] 2692 5.08] 38550
2000 91.17 91.02] 14650 9.36 2551 2725 5200 396.11
[ 2001] 9563 93.92| 14348} 9,86 26450 26,68 522 40324

Neuon: DOEIEIA

Finatd. putcra smith@c era.doe voy
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Bing PL-3. San luong dién ciia Ihll:}; dién trén thé gioi 1992-2001 (10° kWh/ndm)

Viing/nudc 1992 | 1993 | 1994 | 1995] 1996 | 1997 | 1998 \ 1999 | 2000 | 2001
Bic Ali 58801 622.8| 603.0| 667.4] 727.6| 725.8| 671.8| 688.0| 637.6| 564.8
{;{..13\-':{1\13.11 394.8 42&6 444.6] 4619 ;183.3 505.0 515.1_. 5158 5450 5134
Tay Au 483.0) 497.3| 500.8] 5059 491.1| 505.7] 523.4] 5306 557._% 554.1
Eg“C%A“ v 2__55.3 2679| 27367 272.2| 249.6| 2520] 259.5| 261.2| 253.5| 2715
_".l:erAg Pong 18.0 _"}7.7 155 154] 156 157] 163 45| 138 14.3]
Chau Plu 552 548 55.7]  503] 604| 634 002 696 698 731
g'f‘“ AvaChan |0l 4502 1540| 4802 481.4] 495.5| 5203| 513.8| 3528.7| 579.8
Tong 2.204.712.337.4]2.347.3| 2.465.3 2.50'_:>.1 2.563.1[2.566.5|2.593.5(2.625.8 2.571.-1—
toan the gion /

Nguon: DOEIEIA
Email. paticra simih cia.doe.coy

Bang PL-4. Sdn luong dién 4t cic nha may dién nguyén i trén thé gioi (10° kWhindam)

Nam 1992 | 1903 | 1994 | 1995 | 1996 | 1997 | 1998 | 1990 | 2000 | 2001 |
Bic MI 690.1| 705.1| 7469 774.4] 7703| 7164] 7502| s07.6] 8304| 8500
Arung v Nam | ol gl g0l os] oa] osl 103 10| 109 203
Tay Au 7ad1] 7766 7754 7930] 8303] 8390| 8410 8502 8404 8754
S?(I)C%TAU v 245.6| 247.3| 217.7) 224.3| 2498| 250.3| 2409| 2486 2657| 2773
Chau Phi 93| 7.3 97| 1130 11.8] 126 136 128 1300 107
Chilu A v2 3053] 333.8| 363.6] 393.6| 415.0| 436.4| 460.8| 461.2| 464.7| 4865
Chau Uce
Ii‘l'lg”fg';d] 2.001.8(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

Newnon. DOE/IEIA
Email. paticrasnuth@rera,doe gov
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Bang PL- 5. Sdn luong dién tit dia nhiét, mdt troi, gio, go va séng bién trén thé gici (10° kWh/nam)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Bic M3 87.1] 808 o009 887 903] 919 926 966 990 977
Trung vaNam Mi| 102] 100 108 113] 129 1a1] 1a3] 166 174 206
Tay Au 282 331 359 403 394 478] s64| o619 748 824
oong Auvalien | 550 54l 9al 23] 23] 26 28] 35| 39| 4s
Trung A 00l o0 o000/ 00 00 00/ 00 00 00 00
Chau Phi 03 03 03] 04 04 03] 04 04 04 05
EEZE gcﬁ 282 282 310| 363 375 425 376 409 431 454
Téng s6

156.3| 163.7| 1712 1793] 1828 199.1| 204,1| 2199 238.7| 251.1

toan thé gidi

Nguon: DOEIEIA

Email: paticiasmith@ceia doe,eov

Bang PL-6. Sdn luong dién tix cdc nha mdy nhiét dién trén thé givi tir 1992 dén 2001(10° kWh/nam)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Bic Mi 2.339.8(2.427.812.486.8(2.512.2|2.568.7|2.681.9(2.823.7|2.848.0(2.997.1(2.972.8
Trung va 1227| 124.4| 1242| 145.1| 1568| 1677 184.7| 200.5| 204.1| 2195
Nam M1 -

Tay Au 1.149.8(1.106,5(1.142.7|1.184.4|1.235.31.241.4(1.293,7|1.316.9|1.365.4[1.383 6
Bong Au va 1.307.6|1.205.6/1.075.4(1.074.5|1.057.4|1.026.,2 [1.009.5(1.005.2|1.043.7(1.046 4
1.ién Xo ci

Trung Dang 2373| 261.3] 280.5| 310.1| 328.6| 351.0| 378.6| 402.2| 425,3| 4484
Chau Phi 250.0| 265.6| 274.7| 283.6| 293.0| 3079 311.0| 317.0| 333.7| 3414
Chau A va 1.870.6|1.956,1(2.156.0(2.275.0|2.405.2|2.550.6|2.597.5(2.777.0|2.949.2|3.096.0
Chau Uc

Téng 6 7278.7|7.347.217.549.4|7.784.9|8.045.2|8.326.7|8.598.6|8.866.8 9.318.4|9.508.1

Nguon: DOEIEIA
Email: paticia smith@ eia.doe.gov
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Bang PL-7. San luong dién tie cdc nha mdy dién trén thé gici tie 1992 dén 2001(10° kWh/nédm)

Loai nhi mady Nhiét dién Thuy dign ng?;gg 1 Dligg?t[li]f;:a Téng T
Bic Mi 2.997.} 637.6 8304 99.0 4.584.0
Trung va Nam Mi 204.1 5450 109 17.4 7774
Tay Au 1.365.4 557.5 849.4 74,8 2.847.1
Pong Au vaLX cii {.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 0.4 416,9
Chau A va Chau Uc 2.949.2 528.7 464.7 43,1 3.985.7
Téng s6 10an the gidh 9.318.4 2.625,8 2.4342 2387 14.617@

Nguon: DOE/EIA

Email: paticia.smith@ecra doe poy

Bang PL-8. T'ong dién ndng tiéu thu trén toan thé gici tir 1992 dén 2001(10° kW h/nam)

Nam | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 Lzooo 2001
Bic Mi
Canada 445.8] 455.1] 458.1] 407.4] 4782] 482.4] 479.1] 492.7] 509.9] 5044
Mehico 41| 1192] 1289] 1337 1437 1560 161.3] (708 1824] 1867
HoaKy  |2.885.6| 2.980.0| 3.068.7] 3.157.3| 3.247.0] 3.294.0| 3.425.1| 3.494.6| 3.604.8| 3.602.1
Nusckhac | 07| 07| o7 07| 07 07] 07 08/ 08 09
Tong 56 |3.446.2 3.564.0) 3.656,4] 3.759.1] 3.869.6] 39332 4.066.2| 4.158.9] 4.297.9] 4.2040
Trung va Nam Mi

Achentina | 57.8] 628] 570 625 654] 606 741] 770[ 815 92.1
Bolivia 22| 23] 26| 28] 29| 20| 33 35| 36| 36
| Braxil 2463 259.4] 2717| 2882| 3072 3227 3343 3440] 3587 3359
Chile 180 198 212| 254 278, 300] 318 343 382 4ol
Colombia | 308| 351 382 300| 408 419 416| 402 400 398
CoxaRica | 38| 41| 47| 43| 45, 54| 48 54| 57| 61
Cuba 100 96 105 109] 116] 124] 124] 127 132] 134
cong hod 37| 48] 45| 48| s8] 64| 68| 8o 84 85
Ecuado 65| 68 75 76| 85 94 99 o4 o6 100
Enxamado | 19| 23] 27| 30| 31| 33| 35| 37| 42| 38
Goaremala | 27| 28] 30|  a1| 33| 38| 39| 44| 47| 56
Hondura 221 23] 200 21| 28] 30/ 31| 30/ 36 38
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Bing PL-8 (ti€p theo)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Hamaica 35 33 472 5.1 5.3 5.5 57 5.8 5.8 5.8
Nicaragoa 1.4 1.4 1.3 1.0 1.7 1.9 1.9 2.0 2.1 2.4
Panama 28 s0{ 31 34l 39l 39| a2] 41| 44l 37
Péru ol 135 135 162l 157 163: 169 173] 182 191
Pueto Rico | 144 150 1570 162 166 174] 179 187] 191] 104

}ﬂname 1.6 1.6 Lo 171 1.7 19 19 1.8 1.8 1.8
%ﬁﬁiﬁ va 35 33 3.6 38 40 4.4 45 4.6 4.8 49
Urugoay 48] s s4| s8] 6o[ 64l 71| 69 65 062
Véndzugla | 608 625 043{ 665 e84 709 734 733] 774] 81
quéan ddo

Vigin 09| 09 09| 09 09 09 09 09 10 10
(USA)

Nusc khic 63l 710l 72| 79l  sol 88l 98] 102] 10s] na
Téng s8 498.6] 5289| 546.4| 5837 6159] 6485 673.6] 691.4] 7228 7199
Tay Au
Ao 466|458 a64] 475] 493 495 s06] s18] 533 548
Bi 630 639 o669 688] 03] 719] 737 42| 770 782
Dan Mach | 306 309 303| 313] 31s| 31s] 37| 317 324 324
Phin Lan 508 61.8] 647l 637 esa| 682 716 727] 740] 762
Phdp 3533 3545] 3575 3648 3820] 376.3] 3922 3984] 4059 4153
Puc 463.4| 460.1] 463.5| 4729| 4787 4792] 4847 4843 s5017| 506.8
Hy Lap 332 343] 358l 37l 386 a03] 422 436 s09]  ass
Bang Dio 42| 43| 44] 46| 47| 54 s8| ool 700 73
AiLen 138 142  148] 154] 164 172] 184 193] 208] 210
ltahia 232.8| 233.5] 2397 2468 2487 2563] 264.4| 2708 2825 289.1
uveham- [ 45l 4] so|  sa| s3) 0 oss| o os7) 0 osol el 6
Nethelands | 76.3]  77.7] 803 823] 8s50] 885 o916l oa3] 974 ovai
Nauy 99.1] 102.4] 103.1] 1057] 1051] 1058 1105] 1107] 1120 1153
Bo bao Nha| 27.5] 2771 288 303 319 334 349 370] 304| 415
Il\n*]yd Ban 139.0| 138.8| 1443 1509| 155.1] 1646| 174.7| 18770 2000| 2104
Thuy Dién | 129.5] 1304] 1285 131.8] 131.3] (320 131.9] 1203] 1361 1349
Thuy Sy 479 a75] 476 ava| 03] 48] 08| s10] s12] 534
The NhiKi | 600 65.7] 69.4| 764 847] 9a4| 1020 1955 1140 1126
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Bang PL-8 (ti¢p theo)

| Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

g‘éz‘i‘c‘;‘vfl;‘ 60| 36| a1l 42| oo 81| 89 o7 86| a1
Croaschia 105 107{ 1] S| 1] 77 138 1270 144f 143
Maxédoan 5.6 52 53 5.4 5.8 59 6,2 6,0 6.1 6.1
Sloventa 8.9 8.8 9.5 9.4 9.5 98 104 103| 107 138
Nam Tur 33.6|  29.7 307 330{ 337| 358 33.6| 316 324 324
Nude Khic 1.6 1.5 1.6 1.7 1.7 1.7 1,7 2.0 1.9 1,9
Téng s6  ]2.244.3| 2.253.0| 2.290.5| 2.352.2| 2.421.6| 2.460,0] 2.540.9| 2.583.0] 2.673.5| 2.726.8

Pong Au va Lién Xo (ci1)

Anbani 2.6 3 3.6 4.1 5.5 5,4 5.1 5.4 5.4 59
Bungari 339 336 335 367 377 338 33.1 31.8 31.7 32,5
Z}Fp Rhac 1900|0000 00| oo 00| 00| ool ool 00
(Si?g‘g hoa 00| 496 502 540| 56.1| 558 348 537 546 556
Slovackia 00| 239 243| 248 265| 260 257 246 219 244
Hungari 31.2]  3t4) 315 323} 330 332 335 338 345 351
Ba Lan 112,30 1151 1162 1193] 1226| (234| 1202{ 118.0] 1194| 1188
Rumani S2.1| 5107 496 S29| 548 510] 480 444 455| 46.1
Acménia 3,3 5.7 5.1 4.7 5.4 53 54 5.6 5.3 5.8
Agiccbaidan | 16,7] 169|157 154 152 158 16| 167 17.0] 166
Belaus 393 352| 314 294f 289 306 281 303 302 267
Exténi 7.1 6.6 6.9 6.8 7.1 7.1 7.1 6,6 6.6 6,2
Geogia 113 9.9 7.4 7.0 6.7 6.7 73 7.4 7.0 7.6
Kazacstan 862] 834 649 643] 572| 495 472 448 485 484
Kygyzstan 8.8 9.3 9.4 2.6 10.6 9.9 10.0 10.0 109 10,5
Latvia 75 6.1 59 59 6.0 5.9 5.8 55 56 6.0|
Lituania 11,2| 103 9.8 10.1 8.5 9.1 9.6 9,7 9.3 8.7
Meéndova 9.8 6.9 7.8 72 6.9 6.6 6.2 5.3 4.9 32
Nga 881,5| 8322] 7329 740.5| 730.5| 720,6] 7146 730.8| 7628 773,0
Tadikistan 163 151 148 143] 14| 139 139 142| 145 14\5*
I:‘?;‘l“e 86| 19| 66| 65| 60| o6l 521 63| 76| 85
Ucraine 216,7) 2006| 178.1| 168.8! 1595 1567 151,2| 1472 145.1] 1524
Uzbékistan | 44.2| 404| 437 405| 440 415 416 419 430 471
Téngss | 1.676,4] 1.594.1| 1.450,0] 1.457.9) 1.442.8] 1.414.3 1.389,8] 1.394.0| 1.431.4] 1.453,7|

23- QHPTIID
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Bang PL-8 (ti€p theo)

| Nam | 1992 [ 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 [ 2000 [ 2001
Trung Pong
Baren 3.4 37 4.0 40 44 4.4 5.0 5.2 55 5.8
| Sip 2,1 23 2.3 2.2 23 2.4 2.6 2,7 29 3.2
Iran 60,4  663) 720| 746 798| 858/ 908 987 106.3| 1159
Irac 22,1\ 230 245 254 255( 259 266| 260 295 335
Ixraen 212 224 244| 257 274 296| 321 330 361 378
Gioocdani 4.0 43 46 5.5 5.6 5.9 6.3 6.8 6.5 6,9
Ko-oer 147 176|199 20.7| 223| 234 262| 276| 284 293
Libing 33 42 4. 5.1 6.8 8.1 8.0 8.4 8.1 74
Oman 43 5.1 54 56 59 6.4 7.2 74 8.0 8.6
Cata 45 4.8 5.1 52 5.7 6.0 7.1 7.8 8.2 8.6
Arap Xeéut 68,8 764 846/ 910| 940| 1000 1066 1107| (122 1138
| Xiri 14| 1n4l 137 1370 151 160 174 182 202| 216
X‘T‘z‘;‘;g 153 154|165 21.8] 232 249| 292| 325 338 351
Yémen 1.7 1.8 19 2.1 20 2.2 2.2 2.4 2.6 2.8
| Téng s5 237,5| 259.5| 283.7| 302.7| 3202| 3410 367,2| 387.5| 408.4| 4303
Chau Phi
Angieri 151 158 163] 163| 176 184 199 213 21,8/ 2209
Angola 1,2 1.2 1.2 13 L3 1.2 14 13 13 13
Camorun 2,5 2.5 25 2.6 2.7 2.9 2,9 32 33 34
Cong go 5.4 4.1 4.1 49 5.2 5.2 47 49 3,1 3.8
Cotdivoa 1,5 2.0 2.0 2.7 29 3,1 3.0 3.1 2,7 30
Ai Cap 40,5| 44.4| 46.6| 484| 48.1| 51.6] 5356 606 666 700
Gana 54 54 53 53 5.7 6.0 4,7 5.4 6.8 8.8
Keénia 3.1 34 35 38 39 4,1 42 40 3.7 4.0
Libi 148 149| 156| 157 160 166| 170/ 175 181 188
Maroc 95| 100 108 (1.5 117 124] 132/ 132| 143| 146
Nigiéria 131 12.8( 137 129| (34| 137 135 135 140| 146
Nam Phi 1446| 1494 156.2| 1609 1683| 1756 175.8| 178,1| 183.8| 1812
Tuynigi 54 5.5 59 6.5 7.1 7,6 7.9 8.7 92 9.7
Dambia 5,7 5.7 57 58 53 6.0 59 5.3 50 55
Dimbabué 8,6 8.8 7.6 79 8.8 9.9 74| 106] 104 9,8
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Bing PL-8 (1iép theo)

Nam 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Téng s6 294.4| 3052| 3166] 3270 3399 3568 359.2] 373.5] 387.8] 396.0
Chau A va Ue
Apganistan 0.8 0.7 0.8 0.7 0.6 0,6 0.5 0.3 0.4 0.5
Xamoa 0.1 01| 0.l 0.1 0.1 0.1 0.1 0.1 0,1 0.1
Oxtrelia (405 1442| 1475 1526 1565 1614 172.7] 179.2] 1863 184.4
Bangladet 84| 87] 93 07) 101 104 113 127 140l 143
Butan 0.1 0.1 0.1 0.1 03] 04 02| 04| 03] o4
Brunai 1.2 1.4 1.5 1.7 19 2.1 22| 2.1 221 23
Mién Dién 27 0] 32 36 35| 40| 37 4.1 46| 57
Campuchia 0.2 0.2 0,2 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Trung Quéc| 670.6| 744.1| 8165 8834 9272 987.5] 1.019.5] 1.083.7] 1.188.8] 1.312.2
Phigi 04| 04/ 05| o5 05| 05 05 05 o35 05
fl‘;’r“g;d"“ 03 03] 03] 03] 03] o4 04 04| 04| 04
Guam 07 o7/ 070 o7 07 07/ 07 08 o8 o8
HongKong | 256 273| 254 288| 319 326/ 339 341] 364 371
Anbo 2051 3169 3419 369.7| 385.4| 411.7] 439.1| 4694 477.5] 4972
Indonexia 46.0] 412| 459] s522] 587 672 686] 741 81.4] 894
NhatBan | 7979 806.4| 857.9] 8814 8990 9273] 926.7| 9453 9439| 9642
?f‘;ﬂméu 43| 343 334 325 316 307 202] 205 286| 279
Han Quéc | 113.6| 1254] 159.4| 1766] 1966 2145 2102] 233.1] 2544 2703
Lio 02| 03] 02] o3[ o2 o2 03] 05 o6 o8
Malaysia 258 306 34.5| 40| 451 s08] 532] 573] 608] 635
Macao 1.0 W 12 15 1.4 1,4 14 1.4 14 14
Mong C3 270 23] 25 27 27 237 26| 26| 27| 22
Népan 0ol oo 1.0 (2 1.2 1,1 1.3 16 1.7 18
?:lle donia 1.0 1.0 (.1 1.5 1.4 1.5 1.5 1.4 1.5 1.5
Niu Dilan 204 312|325 328 34a| 342[ 351 358) 351 349
Pakistan 40.7| 435| 453| 479| s08( 527 554 55| 590! 623
Papua 1.6 1.6 1.6 1.6 1.6 1,6 1,7 1,7 1.5 14
Philippin 212  219| 270] 206 32.5] 352 367 366 401] 420
Samoa 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0,1 0,1 0,1
Xingapo 155 165|181 194 205 220 242 251 267 283
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Bang PL-8 (tiép theo)

1997

Nam 1992 | 1993 | 1994 [ 1995 | 1996 1998 | 1999 | 2000 | 2001

| Dai Loan 902 983) 106.2| 1053 111.6| 1180 1274 1299| 1393] 1405
Théi Lan 5071 56.1| 630! 709 77.4| 815 776 809! 8521 909
Cic ddo o i

2
TBD 0.2 0.2 0.2 0.2 0.2 02 02 0.2 0.2 0.2
Viet Nam 8.8 97 11.2| 133] 154| 173] 195 212 239 277
Nudc khéc 0.1 02 0.2 0.2 0.2 0.2 0.2 0.2 03 0.3 {
Téng s  |2.431.4] 2.574.4] 2.794.3] 2.967.8{ 3.105.5| 3.278.3| 3.363.1| 3.527.5| 3.706.9| 3.913.2
Tong t0an |, e5e w1 11.079.0] 11.338.0] 11.750.5] 12.115.5] 12.432.0] 12.760.0] 13.115.8| 13.678.6| 13.934.1
thé pi6i

Nguén: DOEIEIA
Email: pahciasnith@cia.doe sov

BangPL-9. Phdn bé dién hat nhdn trén toan thé gioi dén 2002

So 16 dang hoat dong S6 1o dang xay dung San lugng nam 2002
Qudc gia ' TR e eAne ) P, Sng <a i
I Solo iﬁ!.']&r\i(&? S6 1o Zﬁl}fﬁ{]\)ﬁ unT;SZ%T:\J\?i | T
(1) (2) (3 4) (5) (0) (7)

Mi 104 98230 780.10 20,34
Phidp 39 63073 415.50 77.97
| Nhat bén 54 44287 3 3696 31381 34.47
Anh 3l 12252 81.08 22,43J
Nga 30 20793 3 2825 129.98 15.98
Puc 19 21283 162,25 29.85
h‘i&n Quéce 18 14890 2 1920 113.07 38.62
Canada 14 10018 70.96 12.32
AnDo 14 2503 3420 17,76 3,68
Ucsaine 13 11207 4 3800 7338 45.66
Thuy Dién 11 9432 65.57 45.75
Tay Ban Nha Y 7574 60.28 25,76
FBi 7 5760 44.74 57.32
Trung Quée 7 5318 4 3275 23,45 1.43
Séc 6 3468 18,74 24,54
Slovak 6 2408) 2 776 17.95]  65.41)
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Bing PL-9 (uép theo)

(1 () 3) (4) (5) (6) (7N

Par Loan 6 4384 2 2700 3394] 2053
Thuy ST 5 3200 25.69]  39.52
Bungaria 4 2722 2022] 4730
Phén Lan 4 2656 21.44] 2081
Hungari 4 (755 1279]  36.14
Lituama 2 2370 129 80.12
Braxil 2 1901 13.84] 399
Nam Phi 2 1300 11.99] 587
Méhico 2 1360 035 407
Achentina 2 935 1 692 5.39 7?‘
Pakistan 2 425 1.80]  2.54
Slovenia 1 676 531 4074
Rumani 1 655 1 655 5.11 10,33
Hi Lan l 450 169|400
Armenia ] 376 2.09 40.54
Tran 2 2111

CHDCND Tricu Tién [ 1040

Téng cong 447 3586611 32 26910 257477

Noucn Co guan Néng haomg ngusen i quoc 16 (1AEA)
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Phu luc 10. Tiém ning thuy nang trén thé gici

|

Tiémn3ng
Khai thac

358

Ticnm nang

Khai thac
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