Chuong 3
Luwa chon phwong an cung cap dién

3.1. Khai quat chung vé bai toin lwa chon phwong 4n cung cap dién

Luya chon phuong 4n 13 bai toan duoc 13p lai nhiéu lan trong qua
trinh thiét ké. Kinh nghiém thyuc té cho thiy, ddy chinh 1a bai toan ma
nguoi thiét ké thuong mac nhiéu sai lam nhat. Mot trong s6 d6 1a cac
phuong &n so sanh khong c6 tinh canh tranh. Vi du so sanh phuong an c6
vbn dau tu nho, chi phi van hanh thip véi phuong an cé von dau tu 16n, chi
phi van hanh cao. R3 rang su so sanh nhu vay 1a khap khiéng. Cac phuong
an cung cap dién co thé rat nhiéu, tuy nhién can phai so sanh lya chon cac
phuong 4n c6 tinh kha thi va tinh canh tranh. Can phai c6 su phan tich so
bd mot cach da dang dudi nhidu khia canh nhu tiéu chuan k¥ thuat, chat
lugng dién, do tin cdy, tinh don gian, thuan tién trong van hanh v.v. bé
lam dugc diéu d6 doi hoi ngudi thiét ké khong nhitng phai am hiéu vé cac
thiét bi dién, cac phan tir hé thong dién, ma con phai c6 kinh nghiém thuc
té vé xay dung, qua Iy va van hanh mang dién.

Viéc lua chon so do cung cép dién duoc bat dau tir van dé lya chon cép
dién 4p, vi tri cta tram bién 4p, so d6 ndi day, két cau ciia cic phan tir v.v.
Céc bai toan nay duogc thuc hién trén co sé cac diéu kién cu thé, co xét dén
hiéu qua toan cyc, luu ¥ dén kha ning tdn dung ngudn nguyén vat liéu tai
chd, kha ning ap dung cac phan tir, so do chuan. Cac phuong an lua chon
phai c6 tinh kha thi va tinh thuyét phuc cao. Phuong 4n kha thi c6 hiéu qua
kinh té cao nhat dugc coi 1a phuong an tdi wu. Cac phuong an so sanh can
phai dap tmg cac yéu cau:

1. Can bang hiéu tmg ning luong;

2. Su twong ddng vé cac chi tiéu kinh té: don gia thiét bi, cac hé sd kinh
té, thoi diém tinh toan v.v.

3. Xét dén thiét hai trong trudng hop khong twong dong vé do tin cay
cung cip dién cua cac phuong 4an;

4. Pam bao su tuong dong vé diéu kién lao dong va sinh hoat.
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Khi tién hanh giai cac bai toan t6i wu ta can luu ¥ mot s6 diém sau:
- Céc thong tin dung dé tinh toan so sanh cac phuong an can phai duoc lay
tir cing mot ngudn, hodc tir cac ngudn twong duong. Piéu d6 cho phép
tranh dugc nhimg sai sé khong dang c6 do cac ngudn thong tin khac nhau
dua lai.
- Néu ¢ cac phuong 4n so sanh cung cé cc thanh phan giéng nhau thi co
thé bé qua ching ma khong can tinh t&i trong qua trinh giai bai toan so
sanh cac phuong an, nhu thé s& cho phép don gian hoa bai toan dén muc t6i
da.
- Can phai danh gia cac phuong an so sanh & ciing mot thoi diém, tic 1a
quy tat ca cac phuong an vé mot thoi diém nhat dinh, nhu vay sé& tranh
dugc nhiing sai s6 do nhén t6 thdi gian dem lai.
- Céc phuong 4n so sanh kinh té phai ¢ tinh kha thi va twong duong nhau
vé cac yéu cau k¥ thuat. Truong hop cac phuong an khong c6 cung chi tiéu
k¥ thuat thi can thém vao cac phuong an khong thé dap tng yéu cau ky
thuat mot thanh phan bu thiét hai.

3.2 Cic chi tiéu kinh té - ky thuat ciia hé thong cung cap dién
3.3.1. Chi phi quy din
Khi x4y dung mot cong trinh, ngoai chi phi dau tu mua sim thiét bi
va xay dung cong trinh (V), con phai ké dén cac chi phi thuong xuyén khi
dua cong trinh vao hoat dong (C). Tong chi phi quy vé thdi gian mot nim
duoc goi 1a chi phi tinh toan, hay con goi 1a chi phi quy dan (chi phi quy
d61). Gia tri cua chi phi quy dan dugc xac dinh theo biéu thirc:
Z=a\V +Cy ; (3.1)
Trongdd:
V - vén déau tu trang thiét bi;
ac - hé sd tiéu chuan sir dung hiéu qua von dau tu, xac dinh theo biéu thic:
LS K
C @+ -1’

Th — tuoi tho cuia cong trinh, nam,;

(3.2)
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i — hé s6 chiét khau, duoc xac dinh phu thudc vao 1ai suat san xuat, ty 18
lam phat va 13i suat ngan hang, d6i v6i nganh dién thuong lay i = 0,1-0,2;
Cs — tong chi phi thuong xuyén.
’ ?Z:Ckh+cvh+cht+ck
Cin — chi phi khau hao thiét bi.
, Ck’h =2 Kini-Vi

Kini — ty 1€ khau hao cua thict bi thir i (cho trong bang 3.1);
Cuh — chi phi van hanh va stra chira nhé (chi phi 0&M).

Cuh = KogmV
Kogm — ty 1€ van hanh va stra chira nhé (cho trong bang 31.pl);
Cit — chi phi hao tén dién nang

Ch =AA.C,
AA — ton that dién ning, kWh;
Ca — gia thanh ton that dién nang, d/kWh;
Cx — céc chi phi phu khac cho phuc vu, quan 1y.
Bing 3.1. Ty 18 khiu hao cua cac phan tir mang dién, %

Puong day cap dién ap, kV Tram bién 4p va
220500 35+110 6+22 0,38 thiét bi dong luc
1:2 2,5+3 3+4 3,55 56,5

Trong nhiéu trudng hop ngudi ta coi cac chi phi Cyh , Cy 12 cac gid tri
khong d6i & cac phuong an nén cé thé khong can dua vao mo hinh tinh
toan. Luc d6 téng chi phi hang ndm (ky hiéu 1a C) chi con lai thanh phan
chi phi hao t6n va ham chi phi quy dan c6 thé viét:

Z=acV +kpV +C=(ac+kanV+C
Z=pV +C; (3.2
7 P = ac+ Kin
Tong chi phi quy dan trong chu ky tinh todn T dugc xac dinh:

.
Z, =Y 27
t=1

Z, — chi phi quy dan ctia nim thir t;
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Zi=pVi+ G

Dé tranh sai sd do su bién dong gia ca can phai quy chi phi tinh toan
clia tat ca cac nam vé cung mot thoi diém nhét dinh.
Chi phi trong ndm bét ky c6 thé quy vé nim to
4 (3.3)

(L+i)"°

i — hé s chiét khau, duoc xac dinh phu thudc vao ty I¢ lam phat va lai suét
ngan hang:

0

=1, +I
l,, — ty 1€ lam phat;
|.— 14 suat ngan hang.
bit : pAS (3.4)
1+i
Ta duoc : Zo=Zf™

Thong thuong ngudi ta chon thoi diém quy d6i 13 nim dau cia chu
ky tinh toan (t;=1), nhu vdy tong chi phi quy din trong sudt chu ky tinh
toan T duoc xac dinh:

]
Z, =) Zp" (3.5
t=1
3.2.2. Cdc tham sé kinh té ciia mét so6 phan tir co bin
3.2.2.1. Duwong ddy

Vén dau tu duong day phu thudc vao cap dién ap, tiét dién day dén,

dia hinh khu vuc cép dién vv.
Vg=a +bF+cU; (3.6)
a’,b’, ¢’ — cac hé s6 hoi quy;
F — tiét dién day dan, mm?;
U — dién ap cua ludi, kV.
Khi dién ap dugc xac dinh thi ham tuyén tinh von dau tu cua dudng day co
dang.
Vg =(ag+bgF).L;

Trong do:



as, by - hé s6 kinh té c¢d dinh va thay d6i cua duong ddy, d/km va
d/(mm?®km).
L — chiéu dai duong day, km;
Ham chi phi quy dan ctia duong day c6 dang
Z4 = paVa+Cq = pa(@rtbyF).L+31°Rrc, 107 (3.7)
Trong do:
T — thoi gian hao ton cuc dai, xac dinh phu thudc vao thoi gian su dung
cong suat cuc dai, h:
© = (0,124+T.10%)28760 h;
Tw — thot gian s dung cong suét cuc dai, h;
R — dién trd cuia duong day: R =ro.L, Q;
ro— suét dién tré cia mot km duong day, Q/km;
I — dong dién truyén tai trén dudng day, A:
Bing 3.2. Cac chi tiéu kinh té cia dudong day va tram bién ap (theo don gia

nim 200K) Puong day Tram bién ap
Cap dién ap, 2, by, 10° Cap dién ap, n,
kv 10%/km | d/(mm?km) kV m, 10°%3. | 10°d/kVA
110 818 347 6/0,4 18,05 0,16
35 228,19 1,28 10/0,4 19,04 0,18
22 194,60 1,11 22/0,4 24,18 0,18
15 164,85 1,02 35/0,4 34,34 0,20
10 158,01 0,89 35/10,5 112,21 0,13
6 133,58 0,72 35/15 115,45 0,13
0,38 - 4day 63,58 0,83 35/22 119,34 0,13
- 3day 60,89 0,63
-2 day 58,75 0,29
Mang 35 103,72 0,58
don 22 88,46 0,51
pha 10 71,82

3.2.2.2. Tram bién dp
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Vén dau tu tram bién 4p ciing duoc xac dinh tuong tu nhu ddi véi dudng
day.
Vg =m+n'S, +1'U? + d'.% ;

m’, n’, I', d’ — cac hé s6 hoi quy;
S, — cong suat dinh mirc cua tram bién ap;
U — dién ap dinh muc cua tram bién ap.
Vi cép dién &p xac dinh von dau tu cua tram bién ap duoc xac dinh:
Vg=m+n.S;; (3.10)
m, n— hé s kinh té c6 dinh va thay doi ctia tram bién ap, d va d/kVA;
S,— cong suat dinh muc ciia may bién ap, kVA.
Chi phi quy dan ctia tram bién ap:
Zg = pgVp +Cg = pg(M + N.S)+ AA.C, ;
AA — ton thit dién nang trong tram bién ap:
AA = (AP K2 T + APG)
Chi phi tinh toan tram bién ap duoc viét lai nhu sau:
Zs = Ps. (M+N.S,) + (AP K2 T + APG)Cy (3.11)
Km¢ — hé s6 mang tai may bién ap;
t — thoi gian van hanh may bién ap, h;
AP, — ton thét cong suét khi ngén mach, kW;
AP, — ton that cong suat khi khong tai, kW.
3.2.2.3. Mang dién
Mang dién duoc hinh thanh tir cac duong ddy va tram bién ap, do d6
mo hinh toan hoc ctia mang dién cé thé duoc thiét lap trén co sO cac phﬁn
tir xac dinh cta duong ddy va tram bién ap.

Z =3 [Py(@ +ByF)L+ Cy1+ [Py (M+nS,) + Gyl (3.12)

h— s6 cip day dan va k - sb tram bién ép;

L — chiéu dai doan day, km.

Nhu phan tich & trén, mdi phan tir mang dién c6 3 thanh phan chi phi
quy dan 13 thanh phén ¢6 dinh (pgdy, Psm), thay dbi (pdbgF, penSe) va ton
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that (caAA) . Néu trong mang dién c6 N phan tir thi tong chi phi quy dan ¢
thé biéu thi dudi dang:
2.-3% 2, (3.13)
e
Z;; — thanh phan chi phi quy dan th j ctia phan tir th i.
3.2.3. Xdc dinh mét so tham sé kinh té - kj thudt ciia mang di¢n
3.2.3.1. Mgt dp dong dién kinh té ciia dwong day

Mo hinh toan hoc cta dudng diy duoc thé hién dudi dang ham chi

phi tinh toan:
Z4 = pa(astbe.F)+31°Rtc,10° (3.14)
Trong do:
Pa — hé s6 khau hao va str dung hiéu qua von dau tu duong day;
as — hé sb kinh té ¢6 dinh cua duong day, d/km;
by — hé s6 kinh té thay d6i cua duong day, d¢/(mm?”.km);
F — tiét dién day dan, mm?;
I — cuong do dong di¢n chay trén duong day, A;
R — dién tré cua duong day, Q/km,;
T - thoi gian ton that cuc dai, h/nam;
C - gia thanh ton that dién ning, d/kWh.

Ta thiy tong chi phi tinh toan ctia duong day (Zq) gdm c6 2 thanh
phan: thanh phan tht nhit (Zx) lién quan dén vén dau tu va thanh phan thir
hai (Z,a) lién quan dén ton that dién ning:

Ly=2Zx + Zan
Puong cong chi phi dugc thé hién trén hinh 3.1.

Néu thay gi4 tri R:% ta s& duoc

3I°p 7107

Z, = py(ay +byF)+ , d/km; (3.15)

Léy dao ham cta Z d6i voi tiét dién day dan va cho triét tiéu:

oz 3I°prc10°
8_Fd: Pgby — FzA =0 (3.16)

Tw doé rat ra
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. _|__ pdbd103' 317
JM_F_\}SpTCA’ (3.17)

Jet - M4t d6 dong dién kinh té cia dudng day A/mm?;
p - Dién trd suét ctia duong day.
Thay p = RF vao (3.16) ta sé c6 phuong trinh:
PabeF = 3RI.1.6,.10° ; (3.18)
Tir day ta rat ra nhan xét: néu day dan droe
chon theo mét do dong di¢n kinh té thi thant "I 3% Sipiu thude gina chiphi
hao chi phi thay d6i pbF ctia duong day sé bang
thanh phan chi phi hao ton hang nim 3I°.R.1.c,.10°%. Nhu vdy, chi phi tinh
toan c6 thé viét dudi dang don gian la:
Zy=p@+200F); (319
Ttrc 1a chi phi tinh toan luc nay 1a ham tuyén tinh do6i voi tiét dién ctua day
dan F.
3.2.3.2. Khodng kinh té ciia dwong ddy cao dp
Néu khong tinh dén cac thanh phan gidng nhau cua cic phuong an
thi thanh phan chi phi hang nam s& chi bao gém chi phi ton that va duoc
xac dinh nhu sau.
C = 3.I°.R.1.Cy d/km nim ; (3.20)
Gia sir ta chon day dan voi thiét dién Fy, v6i dién tré Ry thi chi phi
quy d6i cua duong diy theo phuong an 1 1a:

Zg1 = PV + 312R1.1.6,.10° ; (3.21)
Tuong Gng véi duong ddy co thiét dién F,
Zi» = PVar + 3.15R.1.C,. 107 ; (3.22)

Céc biéu thirc trén cho ta cac duong cong chi phi twong tng (hinh
3.2). Piém giao nhau giita hai duong cong xac dinh dong dién gidi han Igh.
Mbi diy dan c6 hai dong dién gidi han d6 1a dong dién gidi han dudi va
dong dién gio1 han trén. Khoang phu tai gitra hai gidi han goi l1a khoang

kinh té ctua duong day. & khoang kinh té, dudng cong bao gid cun%:dl thap

12

nhét, tirc 1a chi phi tinh toan cta day dan twong Zag s nho nh; grdién

gidi han ciing c6 thé xac dinh theo phuong tri ¥ doi
Z1=2> hay
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Pa.Vart3.12R1.1.C4. 107°= pe.V o +3.12R,.1.c,. 1073 (3.23)
Giai phuong trinh (3.23) Uing vé1 dong dién chung

ta thu duoc:
Py (Vg2 _Vd1)103
| = 3.24
4 JsrcARl—Rz) (3:24)

Hinh 3.2. Budng cong chi phi quy d6i, xac dinh
khoang kinh té cua duong day

Néu thay V4 = a+ bF vaR = p/F duoc két qua.

pyb,.10° .

|, =4JFF, [ taot— _

gh 1" 2 3T.CA.IO ’ (3 25)
So sénh (3.4.2) va (3.4.10) ta thu duoc:

lgn = JuVFiFa s (3.26)

3.2.3.3. Khodng kinh té ciia dwong ddy ha dp

Pic diém cua dudng day ha ap 1a sb luong day din c6 thé 1a 2; 3

hodc 4 nén vdi cung mét cong sudt truyeén tai S dong dién chay trén cac

duong day s€ khac nhau. Do do trong m6 hinh tinh toan cua ludi dién nay

ta phai biéu dién phu tai duéi dang cong suat. Dong dién & cac phuong an

khac nhau dugc xac dinh theo biéu thic:

as .
| U, (3.27)
S - Cong sudt truyén tai;
Upn - Dién 4p pha;
q - Hé s6 phu thudc vao sb lugng day dan p.
Ul 2 3 4
q V2 V312 1/4/3

Trong thyc té ta thudng gip cac truong hop sau:
a, So sanh cac phuong an cung c6 2 day dan véi tiét dién Fi= Fy;
b, Phuong an 1 c6 u=2; phuong an 2 c6 u=3 voi F1=F;;
¢, Phuong an 1 c6 p=3; phuong an 2 c6 u=4 véi Fi=F;;

d, Ca hai phuong an déu c6 p=4 v&i Fy= F,. Co thé tom tat nhu sau:
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Bing 3.3. Cac truong hop vé cu tric mang dién ha ap

Truong hop m F d

1 M1 = Hp =2 Fi#zF FF,

2 =2, uo=3 F. =F, 0,895 F

3 =3, u=4 Fi=F 1,55F

4 u=u=4 Fi=F J3FF,
Ta xét cho truong hop thu ba

M1:3; M2:4 va F1=F
Chi phi tinh toan & phuong an 1 véi sé ddy dan py = 3

3S°R1C
Ly = PgVy + —4.103U FZ): (328)
Déi v6i phuong an 2 véi s6 day dan  p,= 4
S’R1C
Zy, = PaVg2 + 310°02 gh : (3.29)

bat Zgy = Zg, va gidi phuong trinh timg vo1 S ta duoc

3
Sy =U . L55F | pf;)b u:lo (3.30)

Goi d=1,55F
Ta c6 biéu thirc chung cho cac trudng hop la:

3
S, =U,,d [P0 (3.31)
PTCy

Syn - Cong suat truyén tai giéi han;

d - Hé sb tdng quat cho cac truong hop.
Céc truong hop khéc ciing duoc tinh tuong tu, két qua hé sd d ghi trong
bang 3.3.
3.2.3.4. Khodng kinh té ciia tram bién dp

Khoang kinh té ctia tram bién 4p ciing dugc xac dinh tuong tu nhu
d6i v6i dudng day. Pé xac dinh khoang kinh té ctia tram bién ap trudc hét
ta thiét 1ap mo hinh toan hoc cua n6 . Dbi véi may bién ap T, tacd ham
chi phi tinh toan:
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SZ

Zp1= pb-VBl + (APkl 8_2 T+ APOlt)CA ; (332)
nl

14 14 Z

Tuong tu do1 voi may bién ap Ty:

SZ
Zgy=Pp.Ve2 + (AP S—ZT + APy t)Cy ;

n2

Trong do:

P, — hé s6 khau hao va str dung hi€u qua von dbu-

A aA A S S S
Vg — von dau tu tram bién ap, d;
Hjnh 3.3. Puong cong chi phi quy dbi, xac

APy, APy — ton thét ngan mach va khéng taldmh khoang kinh té ctia tram bién ap

ctia may bién ap, kW;

S, — cong suat dinh murc cta may bién ap, kVA;
S — cong suét cua phu tai, kVA;

t — thoi gian van hanh may bién 4p, h/nam.

Tir cac biéu thirc trén ta xac dinh duoc cac dudng cong chi phi quy
d6i ctia tram bién 4p.Giao diém cua hai duong cong cho ta cong suat gidi
han cta bién ap. Khoang cong suét giita hai gii han chinh 1a khoang kinh
té ciia may bién ap tuong ung. Trén hinh 3.3 biéu thi khoang kinh té cua
cac tram bién 4p. Bai toan ciing c6 thé giai theo phwong phap dai sé:
bat Zgai = Zgaz va giai phuong trinh g vi cong suat S ta dugc:

S, = Py Ve —Veo) - (AR, -AR)) ;  (3.34)
€ AR, ARy
Ea
Sy - Cong sudt truyén tai giéi han cua 2 may bién ap, c6 cong suét dinh
muc Sy Va Syp.
3.2.3.5. Gid thanh truyén tdi va phin phoi dién ning

Gi4 thanh truyén tai dién nang dén ho dung dién gom suét chi phi
trén mang cung cip C., mang phan phdi ¢ va mang ha 4p ¢, (hinh 3.4), ¢6
thé x4c dinh theo biéu thic:

Z
— = -5 pV, +C, _ pV, +C, 3.35
gzngAi ZA ZPTM. (5:3)

Trong d6: Pj, Tyi- cong sudt tinh toan va thoi gian st dung cong suit cuc

dai & mang dién thu i.
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Hinh 3.4. Sodd truyén tai va phan phéi dién ning

Suat chi phi trong cic mang dién bao gdm ca sudt chi phi cho cac
tram bién ap va duong ty 16 thuan voi sudt chi phi quy doi va ty 18 nghich
v6i thoi gian st dung cong suat cuc dai. C6 thé biéu thi gia thanh truyén
tai dién nang dudi dang:

gy Mi Vo, PY+G; (3.36)

Tyi ' R
3.2.3.6. Gid thanh ton thét dién ning:

Gi4 thanh ton that dién ning khac véi gia thanh truyén tai dién ning,
su khac biét nay 1a do su truyén tai dién nang luén kéo theo mot lugng ton
that nhat dinh, dé bu dap cho luong ton thit ndy nguoi ta phai chi mot sb
von nhét dinh cho viéc mo rong mang dién. Vi cung mot cong suat truyén
tai, néu vi tri cua diém tai cang & xa ngudn thi lugng chi phi thém sé& cang
16n va do d6 gia thanh ton that dién ning sé cang cao. Viéc xac dinh gia
thanh ton that dién ning kha phuc tap, trong thuc t& nguoi ta xac dinh gan
dung theo biéu thirc sau:

¢, = (1+002AA%) 0 ' +g.); (3.37)
T

Trong do:

s - gi4 thanh san xuat dién ning ;

a - hé sd tinh dén sy mo rong mang dién do hao ton cong suat;
AAY% - phan tim hao ton dién ning trong mang dién;

K - hé s hinh dang cua dd thi phu tai.

Tuy nhién, do sy phtc tap cua phuong phap xac dinh gia thanh ton
that dién nang nén trong thuc té tinh todn so sanh cic phuong 4n thong
thudng ngudi ta coi gia tri cua nd bang gia mua dién & cap dién ap twong
ung.
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3.3. Cac phwong phap tinh toan t6i wu trong hé thong dién
3.3.1. Phwong phdp chi phi cwc tiéu

Khi cac phuong an c6 doanh thu gidng nhau thi ngudi ta thuong ap
dung phuong phap chi phi cuc tiéu dé giai bai toan t6i wu. Theo phuong
phap nay trudc hét dua vao chi tiéu chi phi quy dan cta cac phuwong 4n Z,
xéac dinh theo biéu thic:

z,-Y zp" (3.38)

Phuong
an nao c¢6 Z nho nhat s& 1a phuong an tbi vu. Trong truong hop cic phuong
an c6 Z hon kém nhau khong qua 5% thi c6 thé coi 1a ching twong dwong
nhau vé kinh té, ltc d6 can phai xét thém cac chi tiéu phy nhu chét lugng
dién, do tin cdy cung cép dién vv.

Phuong 4n t6i vu cling c6 thé dugc xac dinh theo gi tri chi phi quy
vé hién tai PVC (Present Value of Costs):

PVC = iCtﬂt —> min (3.39)

Trong do:
PVC — gia tri chi phi quy vé hién tai, d ;
p-L — hésb quy doi;

1+i
Tc— tong s6 nam cta chu ky tinh toan;
C; — chi phi b6 ra & nam thtr t; d/nam;
Néu chi phi & cac nam C; = const thi c¢6 thé ap dung biéu thic

PVC:Ci L =Cﬂ); (3.40)
)yt i

Phuong 4n c6 PVC nho nhat 1a phuong 4n tdi uu.
3.3.2. Phén tich kinh té - tai chinh

Trong co ché thi trudng, phuong phap phan tich kinh té - tai chinh
dugc &p dung rat thudn tién cho viéc lya chon céc phuong an dau tu cho
cong trinh thiét k&, vi nd cho phép danh gia cong trinh tir nhiéu goc do. Vi
vay ching ta xét chi tiét hon phuong phap nay.
3.3.2.1. Gid tri tién t¢ ciia dw dn theo thoi gian
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Cac du an thuong co tudi tho khac nhau, doanh thu va loi nhuén dién
ra & cac thoi diém khac nhau, trong khi d6 gia tri cuia tién té lai ludn ludn
bién d6i theo thoi gian boi vdy can c6 su danh gia tién té v6i sy tham gia
ctia nhan tb thoi gian. Ban than tién té c6 hai tinh chit co ban 1a sinh loi va
giam gia do lam phat. Gia st ty 18 14i suat hang ndm 13 |_, néu ¢ nam dau ta
c6 1 ddng von thi nam sau gia tri cua nod sé& 1a (1+1,) déng va nam sau nita
s& 1a (1421,). Néu c6 s6 von V thi sau t ndm gia tri cua von sé la:

- voi 1ai suat don: V= V(1+1_.t)

- v6i 13i suat kép: Vi = V(1+1,)'

Pé co thé danh gia chinh x4c gia tri cua dong vén ta quy gid tri tién
t¢ vé mot thoi diém nhét dinh to theo biéu thire:

v, <V, 5 &7 (3.41)
T+
Néu coi to = 0 thi biéu thirc trén c6 thé viét lai 1a:
Vo=V{(1+) = V. B' (3.42)

Trong do:
B - hé sb quy dbi;
i —hé s6 chiét khau.

Trong cac tai li€u nudc ngoai ta thuong gap cac ky hi¢u FV = V;
(future value) va PV=V,, (present value) dé chi gia tri dong von & nim thir t
va nam hién tai. Trong truong hop c6 tinh t§i lam phét voi hé s6 lam phat
ds thi cong thirc (1+i”) duogc viét dudi dang

(I+7) = (1+i)(1+dk)

Néu coi gia tri cua tich s i.ds 12 qua nho thi ta c6 thé viét gan dung
&

I" = I+0f (3.43)

Trén day ta coi hé s6 chiét khau i 1a ¢ dinh trong subt doi sdng cua
du an. Thyc ra gia tri nay thay dbi phu thudc vao su bo von dau tu. Trong
diéu kién thiéu vén thi viéc bo von dau tu cang sém cang kho khin vé
phuong dién tai chinh, hé s6 chiét khau i s& co6 xu hudng giam theo thoi
gian. Nguoc lai, ddi v4i chu dau tu du dat thi viée bo vn dau tu cang som
cang dé dang hon do d6 i c6 xu hudng tang. Khi gia tri i thay d6i theo thoi
gian thi hé sb quy d6i ciing s& thay doi va ta s& co biéu thirc xac dinh tong
PVs nhu sau:
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PV, FY FV, Z FV,

P\/z = 1+i1 (1+I1)(1+|2) (1+|1)(1+|2)(1+|3) . t=1 H(l_H )

: (3.44)

n - s6 nim tinh toan.

Thuong thi s6 nam tinh toan lay bang tudi tho cta cong trinh. D6i
v6i cac cong trinh dién do ludn ludn c6 sy bd xung phuc hdi nén tudi tho
thuong rat cao, c6 thé coi 1a vo cting 10n n — oo. Luc d6 can phai xac dinh
gia tri PVy nhu thé nao? Trong thiét ké nguoi ta thuong 1dy mot chu ky
tinh toan voi thoi gian 1a T, va moi thong tin can thiét trong khoang thoi
gian nay déu dugc xac dinh, néu ta ldy thoi gian tinh toan n > T, thi nhimg
thong tin ctia cac ndm sau chu ky tinh toan T s& chua biét. Dé co thé xac
dinh twong dbi chinh x4c gia tri PVy ta can gia thiét 1a cac tham s kinh té
k¥ thuat ciia mang dién ¢ nhitng nim sau chu ky tinh toan 1a khong doi va
bang céc gia tri & ndm cudi cing ctia chu ky, tirc 1a & nim thit Te. Nhu vay
ta co thé biéu thi PVy (mg véi thoi gian tinh toan tir 0 dén oo:

0 Tc-1
PVs=D, FV(1+)'=D, FV+)% SRV (Li) T @t i) ™ ;
t=0 t=0 t=Tc
(3.45)

T. - Thoi gian cua chu ky thiét ké, nam.
Sau mot so bién doi ta sé duoc:

Tc-1 . FVTC (1+ i)—(TC—l)
2, PV ()" + i ; (3.46)
t=0
Te-1 FV (Te-1)
hoac PVy = Z FVtBt + #;
=0

(3.47)
3.3.2.2. Phan tich tai chinh
1. Nguén vén ciia dw dn

Nguén von cta du 4n c6 thé 1a vén tu c6 hodc vdén vay. Vén tu cb
dugc huy dong tir ¢ phan va 13i cua cac doanh nghiép. Vén vay cé thé
duoc thue hién tr nhiéu nhiéu ngué)n khac nhau. So dd co ciu cac ngué)n
von duoc thé hién trén hinh 3.5.

Ngudn von

—

Vo tu co Vén vay

D /‘\
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2. Phuwong thirc vay vén

Déi v6i cac trudng hop vay vén, can xac dinh rd cac phuong thuc tra
von va 13i. Co thé thuc hién vay von theo cac hinh thire cu thé nhu sau:

- Tra von khong d6i hang nam: s tién vay dugc tra dan trong thoi
gian vay. Theo phuong an nay s tién phai tra & nim dau tién 1a:

Vva
V. =241V =V, +V,,;

r1 = t sV vay vl ti1

Trong do:
V1, Vi — tién tra vn va tra 13i & nim thir nhat;
t — thoi han vay von, nam;
|s— ty 18 14i suét vay.
S tién phai tra ¢ nim thir hai:

Mgy Vi)
Vtr2 = t—ltl + Is(Vvay _Vtvl) :\/tv2 +Vt|2

V2, Vi — ti€n tra von va tra 1a1 & nam thu 2
SO tién phai tra ¢ nam thu i
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i-1
(Vvay - Z\/tv(i—l))

i1
Vi = " ll 1 1V _Z\/tv(i—l)) =V +Vai (350)
—1- 1

- Tra vén cudi thoi han, theo phuong an nay ldi s& dugc tra hang
nam, con von thi dugc hoan lai & nim cudi do d6 tién tra 1ai hang nam la
khéng doi;

- Tra vbn va 1di & cudi thoi han vay, tong sd tién phai tra s& 1a:

Vy== vay(l'|'|s)t (3.51)
V — tong sb ca von 1an 13i phai tra & cudi thoi han vay;

- Tién tra von + 1ai hang nam duoc xac dinh theo biéu thire:
Vo = Ls_t (3.52)
1-(1+1)

3. Phuwong thirc tinh chi phi khiu hao
a, Truong hop khdu hao tuyén tinh chi phi khdu hao & cic nam 1a nhu
nhau va bang:

_ VO i VcI

Cin ; hay Cyn = kin.Vo (3.53)

trong do: Vo, Vg - von dau tu ban dau va von con lai, dé)ng;

n - thoi gian khau hao, nim;

Kin - ty 18 khau hao.
b, Triwong hop khdu hao giam dan, chi phi khau hao & nim dau sé& c6 gia tri
cao nhat va giam dan ¢ cac nam tiép theo. Gia tri chi phi khau hao & nim
thtr t duoc xac dinh theo biéu thuc:

Cine = Mo —Vy) n +n1_t ; (354)
Dt

t=1

4. Dong tién ciia duw dn

Dong tién cta du an 13 hiéu giita tat ca cac khoan doanh thu va tat ca
céc chi phi can thiét cho mot du an. Thuong thi dong tién khong thé xac
dinh trudc dugc ma phai du bao, vi vay doi hdi nha dau tu phai ¢6 su phan
tich, tinh toan mot cach khoa hoc trén co s& cac dir li€u tin cay ban dau.
Phan biét dong tién trude thué va dong tién sau thué, cac gia tri nay lai phu
thudc vao phuong thirc dau tu (chu dau tu khong hay co vay von).
a) Truwong hop khéng vay von
* Dong tién trudc thué T, bang hiéu gitta doanh thu va chi phi (khong ké
chi phi khiu hao)
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T,=B-C; (3.55)

Doanh thu 1a sd tién thu duoc tir viéc ban san phém, ddi vai ludi dién

no6 duoc xac dinh nhu sau
B=A.0 (3.56)

Trong d6

B - doanh thu, déng;

A - san luong dién nang, kWh; A =Py.Ty

Ob - gid ban dién, dong/kWh;

Puv- cong suét tinh toan cua mang dién, kW;

Tw - thot gian st dung cong suét cuc dai, h/nam.

Chi phi bao gém tit ca cic khoan dau tu trang thiét bi, khao sat thiét
ké, xay lap cong trinh, chi phi van hanh, chi phi ton that (khong ké chi phi
khau hao) va cac chi phi khac.

Loi tirc chiu thué bang hiéu gitra dong tién trude thué T, va chi phi
khéu hao

’ L|t = Tl - Ckh; ’ ) (357)
Thueé loi tire T); xac dinh theo thué suat s:
T|t = L|t S (358)
* Dong tién sau thué T, bang hiéu giita dong tién trude thué va thué loi tirc
T,=T,-Ty (3.59)
b) Truwong hop c6 vay von
Loi tirc chiu thué s 1a L =Ty - Car - Vi (3.60)
Dong tién sau thué: To=T1-Ti- Vv (3.61)

Trong d6 Vy. = Tra von + tra 13i
5. Cac chi tiéu co ban cua dw dan

Céc du an thuong dugc danh gia theo cac chi ti€u co ban sau:
a. Gid tri thuan 1di sudt

Nhu d3 biét, 13i suat 1a hiéu gitta doanh thu va chi phi. Nhiing
phuong an c6 doanh thu 16m hon chi phi 1a nhitng phuong an mang lai hiéu
qua kinh té. Tong gia tri thuan 14i suit trong sudt doi séng du an quy vé
thoi diém hién tai ky hiéu 1a NPV (Net present value) s& 1a mdt trong
nhiing chi ti€u co ban dé danh gia cac du an, n6 dugc xac dinh theo biéu
thue:

NPV:Zn:(Bt—Ct)ﬁt =ZLt.ﬁt; (3.62)
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Trong do:
B - hé sb quy d6i, xac dinh theo biéu thic: B = 1/(1+);
i —hé s6 chiét khau.

Néu du an c6 NPV < 0 thi c6 nghia 1a n6 s& khong thé mang lai hiéu
qua kinh té. Trong mot s6 dy an khi doanh thu ciia cac phuong an dugc coi
1a nhu nhau thi phuong an t6i wu s& 13 phuong an c6 chi phi nho nhat.
Phuong phap nay thuong duoc 4p dung dé giai cic bai toan lya chon
phuong an tdi vu.

b. Ty sé giiva doanh thu va chi phi

Khi cac dy an c6 doanh thu va chi phi khac nhau, thi ta c6 thé dua
vao hiéu qua ctia mot ddng vén chi phi cho du an dé danh gia va lwa chon
phuong an:

R-E LA
& Zn:Ct B
t=0

Néu R < 1 thi du 4n sé& bj loai bo, néu R > 1 thi du an s& duoc chap
nhan. Trong s6 cac phuong 4n so sanh phuong an ndo co gia tri R 10n nhat
s& 1a phuong an t6i wu. Tuy nhién c¢6 nhitng dy an c6 doanh thu khong 16n
nhung chi phi ciing nhod nén c6 thé cho ta gia tri R 16n hon cac phuong an
khac. Boi vay xét mot cach toan dién, chi tiéu nay khong cho két qua xép
hang chinh xac, néu mirc dau tu cta cac du an khac nhau.

c. H¢ sé6 hoan von ngi tai

Hé s6 hoan von néi tai ky hiéu la IRR (Interna Rate of Return) chinh

12 hé s6 chiét khau ung véi gia tri téng 13i sudt hién tai NPV =0.

(3.63)

NPV =Z":(Bt—ct)(1+ IRR)" =0; (3.64)
t=0
Phuong trinh nay c6 thé giai theo phuwong phap gan dang theo biéu thirc:
S NPV,
IRR = —i) i 3.65
(=) NPV, +|NPV,| (365)

i1, io- cac gid tri chiét khdu gan nhau nhat ma gia tri NPV bét dau doi
dau.

NPV, , NPV, - céc gia tri tong 1ai suat Gmg véi i; vai,.

Néu gia tri IRR 16n hon gi4 tri chiét khau mong muén iy thi phuong
an c6 thé duoc chp nhan, truong hop nguoc lai thi s& bi loai bo. Trong sd
cac du an néu du 4n nao c¢6 IRR max thi s& 1a dy an t6i wu.
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d. Thoi gian hoan von T
Thot gian hoan von (Pay back period), 1a thoi gian ma tong doanh
thu bang tong chi phi, hay néi cach khac do6 1a thoi gian ma tong 13i suat bu
dap duoc chi phi cua dy an.
T
NPV =>'(B, -C)B' =0; (3.66)
t=0
Phuong 4n c6 thoi gian thu hdi vén dau tw nhé nhét sé& 1a phuong an
t6i wu.
Phuong trinh trén c6 thé giai gan dung theo biéu thic:
Tot,+— M, (3.67)
— NPV, + NPV,
t, - sO nam tron ngay trude khi dat dugce gia tri NPV=0;
NPV, NPV, - cac gié tri ing véi thoi gian t, va nam sau do, trc 1a nam t, +
1.

Nhu vay phuong phap phan tich kinh té - tai chinh khong chi cho
phép ta lwa chon dugc phuong an dau tu thich hop ma con cho phép danh
gia duoc hiéu qua kinh té cua timg phuong an.

3.4. Chon cap dién ap toi wu
3.4.1. phwong phdp dgi 56
Pé chon cép dién ap t6i wu trude hét ta thiét 1ap ham muc ti€u 1a ham
chi phi quy dan, bao gdm chi phi ctia duong day va ciia tram bién ap:
Z =pgV ¢+ Cyt+ psVs +Cp; (3.68)

Thay céc gia tri ctia Zg tir biéu thtrc (3.7) va cua Zg tir (3.11) vao (3.68) ta
dugc ham: Z=f(U); Léy dao ham 0Z/0U= 0 ta s€ tim dugc gia tri dién ap
t6i wru. Tuy nhién phuong phap nay khong dugc 4p dung nhiéu do viéc thu
thap thong tin kha ric roi.

Nguodi ta cling c6 thé sit dung mét sb biéu thirc thuc nghiém dé xéc
dinh cap dién ap toi vu:

Biéu thic Zalesski: U =/P(01+0,015JL) ; (3.69)
Biéu thirc Vaykert: U =3./s+0,5L; (3.70)
Trong do:

P —cong suat truyén tai, kW;
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