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PHUONG PHAP SCREENING CURVE:
TONG QUAN VA UNG DUNG
TRONG NGHIEN CUU QUY HOACH
PHAT TRIEN HE THONG DIEN

® TRAN HONG NGUYEN

TOM TAT:

Trong nghién cifu quy hoach phét trién hé théng dién, c6 nhiéu phudng phép duge skt dung.
Tuy nhién, & nhitng giai doan diu tién clia nghién citu quy hoach phit tri€n cdc ngubn dién,
¢6 nhiéu cong nghé san xuit dién sin c6. DE lua chon, ngudi ta thudng diing phuong phép lua
chon don gidn hon phuong phap xem xét chi ti€t mot cach hgp Iy. Phuong phap screening
curve duge sif dung d€ phan tich nhanh tinh canh tranh kinh 1€ ctia cdc ngubn dién. Bai viét
nay phén tich t8ng quan va ting dung phuong phép screening curve trong nghién ctu quy hoach

phit trién hé thdng dién.

T khéa: Phudng phdp screening curve, phuang phip phan tich chi phi.

1. Gidi thiéu phudng phip screening curve

é nhiing gia1 doan diu uén cha nghién ciu quy
hoach phdt trién cdc ngudn dién, c6 nhiéu céng
nghé sin xudt dién sdn c6 & la chon, nén ngudsi
ta thugng ding phuong phip lya chon don gidn
hon 13 6 thé xem xét chi i€t mét cdch hgp ly.
Phuong phip screening curve chi cung cép cho
nha 1ip quy hoach cdc dénh gid gin ding d€ lva
chon cdc ngudn dién trong bai todn (8i wu phat
wién h¢ thong dién. Vi thé, khdr miém cla
screening curves duge xem nhu mot cich ti€p cin
don gian dé phan tich nhanh tinh canh tranh kinh
t& clla cdc cong nghé sin xuat dién d€ lya chon 15i
v cho hé thdng ngudn dién.

Phudng phip screening curve k&U hgp cic biéu
dién cdc chi phi sin xuat duge xdc dinh don gidn
va cdc dy dodn phy tai hé thong dién, nhiim Jd& xdc
dinh 18 hop 181 wu cc cong nghé san xudt dién theo
céich gan ddng. Céch ti€p cin cd ban cla phuong
phap nay I3 xdy dyng cic duding bi€u dién chr phi
cha titng cong nghé rén d6 thi va 1 cic diém giao
nhau cla cdc dudng chi phindy, tim cic diém biéu
dién phy (di dién (wong itng d€ x4c dinh cic khodng
vi cong suit vin hinh hi¢u qua vé chi phi nhat cho
titng cdng nghé. S dung phudng phip sreening
curve, can thyc hién cic cong viéc cu thé sau:

- Tinh todn c4c thanh phan chi phi ¢ dinh va
bi€n ddi ciia titng céng nghé;
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- Xdy dung cdc dutsng bidu dién chi pht cho
tiing cong nghé;

- Bi€u thj ciic chi phi sin xudt dién v6i hé s&
cbng suat clia tng céng nghé trén dd thi,

- Xdc dinh céc khodng va ¢éng sudlt van hanh
hiéu qud vé chi phi nhat cho tifng cdng nghé.

Theo phUUng phdp sreening curve, téng chi
phi sin xudt dién ($/kW-nim) cia trng cong
nghé dugc xdc dinh theo c6ng thitc sau:

Téng chi phi (TC) = AFC + (VC * CF * H)

Trong d6:

AFC: cdc chi phi c& dinh theo nim ($/kW-
nim]|

VC: cdc chi phi bieh ddi [$/kWh]

CF: hé s6 cong suit [%]

He 56 cong suit cla mot 18 mdy wrong mét thdsi
k¥ nhd't dinh dugc xdc dinh 13 ty 3 cda ning
lwong ma né sdn xudt ra trong thai ky duge xem
xé1 vi nang lugng ma né c6 thé sin xudt & muc
c6ng suit cye dai khi vén hanh lién wc trong sudt
thau kY d6).

H: 56 gid trong nim [h/nam]

- Téng chi phi c6 djnh dudc x4c dinh doc lip
v6i luong dién sdn sudt ra theo céng thitc sau:

AFC =TCC * LAFCR + FCpgny

Trong d6:

TCC: 18ng chi phi ddu ur {$/kWe]

Hinh 1: DS thj biéu dién chi phi sén xudt dién

- b

A

LAFCR: 1§ 1 tré c6 dinh hang nam levelized
(levelized annual fixed charge rate) [1/ndm]

FCoga: chi phi vdn hanh va bao dudng e
dinh [$/kW-ndm]

LAFCR = hé s6 hoan v&n diu v

= [R¥(I+RM(1+RY-1] .

3 diy. R hé s§ chi€t khau (%), N: twdi tho 18
mdy (nim)

- Téng chi ph bi&n d8i bao gém céc khodn chi
phi 1y 16 vdi lugng dién sin xudl ra theo cong
thitc sau:

VC = AAHR * FuC + VCoan

Trong d6:

AAHR: tiéu hao nhiét trung binh hang nim
kcal/kWh)

FuC: chi phi nhién liéu [$/kcal]

VCqgu: chi phi van hanh va bdo dudng bi€n
d81 [$/kWh]

T&ng chi phi sin xudlt dién cda titng cng nghé
theo phudng phép screening curve dudc minh hoa
& Hinh 1.

Tuy nhién, phudng phép sreening curve con
mot sd han ché, khéng cho phép xem xét cic yéu
18 quan trong trong quy hoach hé thdng cdc
ngudn dién nby:

- Khi ning sin sang cla 18 mdy (1y 1& ngirng
cudng birc va bio dudng 8 mdy);

déi

OA:

P6 doc cua dudng chi phi: chi phi bién

chi phicé dinh

(o]

v
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- Quy md céng suit 1§ may riéng ré;

- Céng suat hén cé;

- Céc y&u 1§ diéu d6 t8 may (phy tdi min, dy
1rit quay, cdc chi phi khdi dong 13 mdy);

- D6 tin cdy cla hé thong:

- Cic y€u 16 déng (18c do tdng trudng phu tdi
dién, cdc xu thé phat trién kinh (&),

Do vay. phuong phédp sreening curve khdng
phdi 13 sy thay th€ diy dd va thich hgp cho
phudng phdp phén tich chi phf sin xuft chi Li€1,
ky tudng hodc 1a phuong phdp phin tich quy
hoach phit trién hé thong dién.

2. Sif dyng phuong phdp screening curve

Khi sit dung phuong phdp screening curve, luu
¥ cdn cd cic gia thiét sau:

- Chi phi ddu tv cho mét don vi cong suil dit
12 khong d3i d5i vdi bat ky loai 1§ miy nio,
khdng tiy thudc vio quy md cdng suat;

- Cic chi phi vin hanh trén mét (6 may Ja c&

dinh tai (&t ¢d cdc mic dién ning sdn xudt ra;

- Cong suit nha miy dudc do bing khi ning
sdn sing trung binh;

- Ciic chi phi c8ng sudt va van hanh cho cdc 18
mdy khdc nhau ¢ quan hé ty 1& nghich vdi nhau.

St dung phudng phdp screening curve d€ xdc
dinh khodng ciia hé s& cong suat 1ai d6 ting loai
cong nghé sé& cé tinh kinh 1€ hdp din dira vao cht
phi va cdc dic tinh ky thudt duge trinh bay &
Bing 1.

Hé s& chi€t khi'u 10%., w8i tho cong nghé 30
nim, ta ¢6 hé s6 hoin vén ddu wr la 0,106, sit
dung cdc s8 liéu § Bang | va cdc cong thic néu
& trén. dé ding thu duge cdc k€L qud tinh todn &
Bdng 2.

S{t dung cdc k&t qud tinh todn & Bing 2, 1a cé
18ng chi phi cia cdc 16 mdy nhu sau:

TCypen = [32.1 S/AW-nim

+ (0,025 $/kWh * 8760h-nam) * CF (1)

TCyy = 604 $/kW-nam

+ (0,035 $/kWh * 8760h-nim) * CF (2)
TC,yarn khi = 48.4 $/kW-nim
+ (0,053 $/kWh ¥ 8760h-nim) * CF (3)

Cho (1)=(2) ta ¢6 CF=0,86;

cho (2)=(3) ta ¢6 CF=0,07,

cho (1)=(3) ta c6 CF=0,34

S dung cdc ham sé (1), (2) va (3) d€ vé cdc
dudng bi€u dién chi phi cia tirng cdng nghé trén
d6 thi nhv @ Hinh 1 va dya vio cdc giao di€m

BAng 1. $6 liéu chi phi clia cdc loai cdng nghé

| Céng nghé Chi phl Chi phf O&M Chi phi O&M T Tigu hao nhiét Chi phl ‘
i lobng suat diu tu o5 dinh bigh d6i trung binh hang nam nhién liéu |
(MW) ($7W) ($KW-nam) | (cents/kWh) (BtwkWh) (§/MBHu) ‘
Than/500 1.000 26 0,01 10.000 25 ‘

| Daw300 400 ~ 18 0,02 7.650 45
Tuabin khi/200 400 ‘J 6 ‘ 0,09 ‘ 15.000 35 ‘

Bdng 2. K&t qud tinh toén chi phi cla cdc logi cdng nghé

| Céng nghé/cdng sust (MW) Chi phf &8 dinh ($/kW/nam) ‘

Chi ph bidn ddi (cents/kWh)

’* Coal/500

S—— ~

|
|

-

r Qilf300 |

|
1000 * 0,106 + 26 = 132,1 (0,01/100) + (10.000°2,5/106) = 0,025 ‘
400° 0,106 + 18 = 60,4 (0,02/100) + (7 650*4,5/106) = 0,035 }
Tuabin khif200 | 400 * 0.106 + 6 = 48,4 (0,09/100) + (15.000"3,5/106)
| -

=0,053 ‘
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cia cdc dusng (1), (2) va (3) wiong dng vGi cdc
gid tri CF viYa xdc dinh duge & trén ta ¢6 thé xdc
dinh dugc ch& do van hinh kinh € cia cdc cong
nghé: wabin khi ¢ng véi & khodng 0-0,07; ddu
g vdi CF 6 khoi ng 0,07-0,86: than ¢ng véi CF
& khodng 0,86-1.

3. Nhin xét

- Viée xdc dinh khodng van hanh kinh & cda
1¥ng cong nghé sin xuat dién dva vao chi phi nhu
Avgc minh hoa & trén 13 khd dé& dang;

TAILIEU THAM KHAO:

1. Technical Reports Sevies NO241, 1984, IAEA:

- Dya viio 48 thi phy tdi dién hé thong. cong
suft phét cha ting cong nghé ciing Qe xdc dinh
don gidn; 3

- Phuong phip sreening curve cung cdp mdt
cich (i€p ciin don gidn cho ngudsi 1ap quy hoach d&
phin tich nhanh 1inh canb 1ranh kinh € cia céc
cong nghé, nhung khéng phai 1a sy thay the€ dy
dd va thich hgp cho phudng phip phan tich chi phi
sdn xudt chi ti€t, ky ludng hodc 1A phuong phép
phin tich quy hoach ph4t trién hé thng dién ®

2. Electricity Economics and Planning, ED72 24, Ram M. Shrestha.

Ngay nhin bai: 5/6/2019

Ngay phan bién ddnh gid va sia chiva: 15/6/2019

Ngay chip nhin ding bai: 25/6/2019

Thong tin tdic gid:
TS. TRAN HONG NGUYEN
Trudng Pai hoc Dién lyc
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SYSTEM EXPANSION PLANNING STUDY
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ABSTRACT:

Many methods are used in planning the electrical system expansion. However in initial
stages of power plant expansion planning study, many technologies are availablc for selection,
so simplified method used than reasonable consideration analysis in detail, therchy, o reening
curve method has been used for quick analysis of economic competitiveness of powe; plants.
This article is to generally introduce the implementation of the screening curve methoq i
planning the electrical system expanston.

Keywords: Screening curve method, cost analysts method.
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