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PHlTCfNG PHAP SCREENING CURVE: 
TONG QUAN VA LTNG DUNG 

TRONG NGHIEN ClfU QUY HOACH 
PHAT TRIEN HE THONG DIEN 

»TRAN HONG NGUYEN 

TOM TAT: 
Trong nghien cffu quy hoach phat trien he thong dien, cd nhilu phffdng phap dffdc sff dung. 

Tuy nhidn, d nhffng giai doan dau tien ciia nghien cffu quy hoach phat trien cac ngudn dien, 
cd nhilu cdng nghe san xua't dien sSn cd. Dd lifa chgn, ngffdi ta thffdng diing phifdng ph^p lffa 
chpn ddn gian hdn phuTdng phap xem xet chi tiet mdt each hdp ly. Phu'dng phap screening 
curve dffdc sff dung de phan tich nhanh tinh canh tranh kinh te' ciia cac ngudn dien. Bai vie't 
nay phan tich tdng quan va ffng dung phffdng phap screening curve trong nghien cffu quy hoach 
phat tridn he thd'ng dien. 

Tff khda: Phffdng ph^p screening curve, phffdng phap phan tich chi phi. 

1. Giffi thi^u phffffng phap screening curve 
O nhffng giai doan dau tien ciia nghien cffu quy 

hoach phat trien cac ngudn dien, cd nhilu cdng 
nghe san xua't dien s3n cd de lffa chgn, nen ngffdi 
ta thu'dng diing phffdng phap lffa chgn ddn gian 
hdn la cd the xem xet chi tie'l mpt each hdp ly. 
Phffdng phap screening curve chi cung cap cho 
nha lap quy hoach cac danh gia gan dung de lu'a 
chpn cac ngudn dien trong bai toan td'i ffu phat 
trie'n he thd'ng dien. Vi the', khai mem cua 
screening curves dffdc xem nhff mdt each tie'p can 
ddn gian de phan tich nhanh tinh canh tranh kinh 
te'cua cac cdng nghe san xua'l dien de lffa chpn td'i 
ffu cho he thdng ngudn dien. 

Phu'dng phap screening curve ket hdp cac bieu 
dien cac chi phi san xuat dffdc xac dinh ddn gian 
va cac dff doan phu tai he thd'ng didn, nham de xac 
dinh td hdp tdi ffu cac cdng nghe san xua't dien theo 
each gan dung. Cach lie'p can cd ban ciia phu'dng 
phap nay la xay dffng cac dffdng bieu diln chi phi 
cua tffng cdng nghe tren dd thi va tff eac diem giao 
nhau cua eac difdng chi phi nay, tim cac diem bieu 
dien phu tai dien tifdng ffng de xac dinh cac khoang 
va cdng suS't vin hanh hidu qua vl chi phi nha't cho 
tffng cdng nghe. Sff dung phifdng phap sreenmg 
curve, can thtfc hien cac cdng viec eu the sau: 

- Tinh loan cac thanh phan ehi phi ed' dinh va 
bie'n ddi cua iffng cdng nghe; 
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- Xay difng cae du'dng bieu dien chi phi cho 
tffng edng nghe; 

- Bieu thi cac chi phi san xua't dien vdi hd sd 
cdng sua't cua tffng cdng nghd trdn dd thi, 

- Xae dinh cac khoang va cdng suat van hanh 
hieu qua ve chi phi nha't cho tffng cdng nghe. 

Theo phu'dng phap sreening curve, tdng ehi 
phi san xua'l dien ($/kW-nam) ciia tffng cdng 
nghe dffdc xac dinh theo cdng thffc sau: 

Tdng chi phi (TC) = AFC + (VC * CF * H) 
Trong dd: 
AFC: cac chi phi cd dinh theo nam [$/kW-

nam] 
VC: cac chi phi bie'n ddi [$/kWh] 
CF: he sd'cdng suS't [%] 
He sd'cdng sua't ciia mpt td may trong mdt thdi 

ky nha't dinh dffdc xac djnh la ty sd' cua nang 
Iffdng ma nd san xua't ra trong thdi ky difdc xem 
xet vdi nang Iffdng ma nd co the san xuat d mffc 
cdng sua't cifc dai khi van hanh lien tuc trong sud't 
thdi ky do). 

H: so' gid trong nam [h/nam] 
- Tong chi phi cd' djnh dffdc xac dinh ddc lap 

vdi Iffdng didn san xua't ra theo cdng thffc sau: 
AFC = TCC * LAFCR -(- FCQ&M 

Trong dd; 
TCC; tdng chi phi dau tif [$/kWe] 

Hinh /; Do thj bieu diin chi phi san xua't dien 

LAFCR; ty le tra cd dinh hing nam levelized 
(levelized annual fixed charge rate) [ 1/nam] 

FCo&fv,; chi phi van hanh va bao dffdng cd 
dinh [$/kW-nam] 

LAFCR = he sd hoan vd'n dau tff 
= [R*(1+R)'^/(1+R)^-11 

6 day, R he sd chid't khau (%), N: tudi thp td 
may (nam) 

- Tdng chi phi bie'n ddi bao gdm cac khoan chi 
phi ty Id vdi Iffdng dien san xuS't ra theo cdng 
thffe sau: 

VC = AAHR * FuC + VCQ&M 

Trong dd: 
AAHR: tieu hao nhiet trung binh hang nam 

[kcal/kWh] 
FuC: chi phi nhien Heu [$/keal] 
VCQ&M- chi P^^ ̂ ^" hanh va bao difdng bie'n 

ddi [$/kWh] 
Tong chi phi san xuat dien ciia tffng cdng nghe 

theo phffdng phap screening curve dffdc minh hoa 
d Hinh 1. 

Tuy nhien, phffdng phap sreening curve con 
mpt sd'han che', khdng cho phep xem xet cae ye'u 
td' quan trpng trong quy hoach he thd'ng cac 
ngudn didn nhff: 

- Kha nang sSn sang ciia td may (ty le ngffng 
cifdng bffc va bao difdng td may); 

$/kW-nam 

H Dp doc cua duong chi phi: chi phi bidn 

doi 

OA: chi phi CO dinh 

He sd cdna suat 
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- Quy md cdng suat td may rieng re; 
- Cdng suS't hien cd; 
- Cac ye'u td' dieu dd to may (phu tai min, dff 

trff quay, cac chi phi khdi ddng td may); 
- Dp tin cSy eiia hd thd'ng; 
- Cac ye'u to' ddng (td'c dp tang trffdng phu tai 

dien, cac xu the' phat trien kinh te). 
Do v3y, phffdng phap sreening curve khdng 

phai la sff thay the' day dii va thich hdp cho 
phu'dng phdp phan tich chi phi san xua't chi tid't, 
ky lifdng hoac la phu'dng phap phan tich quy 
hoach phat tnen he thd'ng dien. 

2. Sff dung phffdng phap screening curve 
Khi sff dung phffdng phap screening curve, lffu 

y can cd cac gia thie't sau: 
- Chi phi dau tif eho mdt ddn vi cdng suEi't dat 

la khdng doi do'i vdi bat ky Ioai td may nao, 
khdng tuy thupc vao quy md cdng sua't; 

- Cac chi phi van hanh tren mdt td may la cd' 
dinh tai til't ca cac mffc dien nang san xua'l ra; 

- Cdng sua't nha may dffdc do bang kha nang 
san sang trung binh; 

- Cac chi phi edng sua't va van hanh cho cac id 
may khac nhau cd quan he ly le nghich vdi nhau. 

Sff dung phifdng phap screening curve de xac 
dinh khddng ciia he sd'cdng sua't tai dd tffng loai 
cdng nghe se cd tinh kinh te ha'p dSn dffa vao chi 
phi va cac dac tinh ky thuSt dffdc trinh bay d 
Bang I. 

He sd' chie't kha'u 10%, tuoi tho cdng nghe 30 
nam, la cd he so' hoan vd'n dau lif la 0,106, sff 
dung cac sd' lieu d Bang I va cac cdng thffc neu 
d tren, de dang thu dffdc cac ke't qua tinh loan d 
Bang 2. 

Sff dung cac ke't qua tinh toan d Bang 2, ta cd 
tdng chi phi ciia cac Id may nhif sau: 

TC|h,,n =132,1 $/kW-nam 
+ (0,025 $/kWh '•- 8760h-nam) * CF (1) 

TC,,iî  -= 60,4 $/kW-nam 
+ (0,035 $/kWh * 8760h-nam) * CF (2) 

TC„,bm khi = 48,4 $/kW-nam 
+ (0,053 $/kWh * 8760h-nam) * CF (3) 

Cho(I)=(2)tacdCF=0,86; 
cho(2)=(3)tacdCF=0,07, 
cho(I)=(3)tacdCF=0,34 
Sff dung cac ham sd'(I), (2) va (3) de ve cac 

dffdng bieu dien chi phi eiia tffng cdng nghe tren 
dd thi nhif d Hinh 1 va difa vao cae giao diem 

Bdng 1. S6' li#u chi phi cua cdc loqi cdng nghe 

Cong ngh$ 
/cdng suit 

(MW) 

Than/SOO 

DSu/300 

Tuabin khi/200 

II
I
 

1.000 

400 

400 

ChiphfO&M 
CO dinh 

($fl<W-nam) 

26 

18 

6 

ChlphlO&M 
bien doi 

(centsAWIl) 

0,01 

0,02 

0,09 

Tieu llao nhi$t 
tnjng binii iiang nam 

(Btu/kWIl) 

10.000 

7.660 

15.000 

Clii phi 
nllien ii$u 
($/MBtu) 

2,5 

4,5 

3,5 

Bang 2. Ke't qud tinh toan chi phi cua cdc loqi cong nghe 

Cong ngll§/c6ng suat (MW) 

Coal/500 

Oil/300 

Tuabin ktii/200 

Chi phi CO dinh ($/l<W/nam) 

1000*0,106 + 26 = 132,1 

400'0,106+ 18 = 60,4 

400*0,106 + 6 = 48,4 

Chi phi bien doi (cents/kWh) 

(0,01/100) + (10,000*2,5/106) = 0,025 

(0,02/100) + (7 650*4,5/106) = 0,035 

(0,09/100) + (15.000*3,5/106) = 0,053 
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ciia cac difdng (I), (2) va (3) lifdng ffng vdi cac 
gia trj CF vffa xae dinh dffdc d tren ta cd thd xac 
dinh dffde che' dp van ha nh kinh te' ciia cac cdng 
nghd: tuabin khi ffng vdi d khoang 0-0,07; dau 
ffng vdi CF d khoang 0,07-0,86; than ffng vdi CF 
d khoang 0,86-1. 

3. Nhan xet 
- Viec xac dinh khoang van hanh kmh te' ciia 

tffng cdng nghe san xua'l dien dffa vao chi phi nhu 
dffdc minh hoa d tren la khii dd dang; 

- Difa vao do thi phu tai dien he ihdng, cdng 
sua't phat ciia tffng cdng nghe cung difdc xac dinh 
ddn gian; 

- Phifdng phap sreening cuive cung cS'p mdj 
each Hep can ddn gian cho ngffdi lap quy hoach d^ 
phan tich nhanh tinh canh tranh kinh te' ciia cac 
cdng nghe, nhifng khdng phai la sff thay the' day 
du va thich hdp cho phifdng phap phan tich chi phi 
san xuat chi tie't, ky lUdng hoac la phffdng phap 
phan tich quy hoach phat tridn he thd'ng didn • 
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SCREENING CURVE METHOD: 
AN OVERVIEW AND APPLICATION IN ELECTRICAL 

SYSTEM EXPANSION PLANNING STUDY 
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ABSTRACT: 
Many metliods are used m planning the electrical system expansion. However in initial 

stages of power plant expansion planning study, many technologies are avadable for selection, 
so simplified method used than reasonable consideration analysis in detail, thereby, screening 
curve method has been used for quick analysis of economic competitiveness of power plants. 
This article is to generally introduce the implementation of the screening curve method in 
planning the electrical system expansion. 

Keywords: Screening curve method, cost analysis method. 
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