CONG NGHE

NGHIEN CUPU LUA CHON PHUONG AN CUNG CAP BIEN
CO XET DEN NGUON DIEN PHAN TAN
0 KHU VU ¢O MAT BO PHU TAI THAP

STUDYING OPTIONS FOR ELECTRICITY SUPPLY CONSIDERING THE DISTRIBUTED GENERATION

IN AREAS WITH LOW LOAD DENSITY

TOM TAT

Boi voi cac khu vue c6 mat do phu tai thap, viéc lwa chon ngudn cung cap
gilra ngudn dién lu6i va ngudn dién phan tan (DG) ludn Ia bai toan duoc dat ra
béi chi tiéu kinh t€. Hién nay, do sudt dau tv cac ngudn DG & nuéc ta con kha cao
50 Vi ngun néng lrong truyén thdng, nén ddi voi tling khu virc cu thé sé cho két
qua Ira chon 1a rdt khac nhau. Ba cd nhiéu phirong phap dé gidi quyét bai toan
nay nhieng chua c6 10i giai cu thé d6i véi timg khu vue dac treng va dac biét la khi
xét dén dac tinh cong sut cta DG. Trong bai bao nay, nhom tac gia sé ap dung
phuang phap chi phi vong doi (LCC) d€ gidi quyét bai todn néu trén, dp dung cu
thé cho khu wirc xa ldi & huyén Tan Lac, tinh Hoa Binh. Nghién c(u nay c6 thé ap
dung tai cac dia phuong co dc diém twong tu, nham gidi quyét bai todn can
bang dién nang clia Viét Nam mdt cach bn viing.

Tir khéa: Mat d6 phu tai, ngudn dién phan tan, LCC, m& rong lwéi dién.

ABSTRACT

For areas with low load density, the choice of power supply between grid and
renewable energy is always the problem set by the economic indicator. Currently,
because the investment in distributed generations in our country is relatively high
compared to traditional energy sources, so for each specific area will result in very
different choices. There are many methods to solve this problem but there is no
specific solution for each specific area, and especially considering the characteristics
of distributed generations. In this paper, we will apply the LCC method to solve the
above problem, specifically for the remote area in Tan Lac district, Hoa Binh
province. This study may be applied in similarly-sampled localities to calculate the
electric energy balance of the low load density region.
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1. GIOI THIEU CHUNG
O mot mirc d6 ndo do6 clia nhu cau dién nang viéc lién
két cac phu tai trong cau trdc so do vao luoi dién Qudc gia
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Trinh Trong Chwéng, Kiéu Xuan Thuyc

c6 thé chua that can thiét. Chang han d6i véi khu virc néng
thén c6 mat dd phu tai thdp, ndm xa cac hé théng tap
trung thi viéc cdp dién tlr cac nguon dién phan tan (DG) clia
dia phwong lai c6 thé c6 cac chi tiéu kinh té - x& hoi tt hon
la xay dwng nhirng duong day tai dién di xa dé lién két voi
lw6i dién Qudc gia [1]. Hién c6 hai phuong phap chi yéu
khi tinh toan nghién ctru lva chon ngudn cép cho céac khu
virc nam xa ludi 1a; kha nang mé rong ludi (Grid Extension -
GE) va str dung ngudn DG [8]. Viéc lva chon cdp dién tr
ngudn nao hay két hgp dong thoi tr ngudn dién phan tan
va ngudn dién ludi can phai dya trén co co phan tich cac
phwong an hop ly vé chi phi va cac yéu té khac c6 lién
guan, doéng thoi gidm dwoc hanh lang tuyén, bado vé moi
treo'ng phuc vu phét trién bén viing.

Mot khu vue duogc cung cap dién bdi DG hodc mé rong
lwéi dién Quéc gia co thé 1a: xay dung, 1ap dit méi hay thay
thé mot hé théng cung cap dién hién hanh hiéu suat nang
lvong thap bang mot hé thdng moi cé tinh nang k§ thuat
tvong dwrong hodc t6t hon. Nhw vady moét phurong an st
dung DG hoac mé rong ludi ludn cé sw so sanh gitra cac chi
tiéu kinh té - ky thuat, trong d6 c6 nhitng chi tiéu mang
tinh quyét dinh dén viéc lva chon phuwong an nhu: vén dau
tw, nhitng chi phi lién quan dén van hanh, bao dudng...
trong sudt vong doi cla cong trinh. V&i mot céng trinh
nang lvgng c6 vong doi T nam, néu gia thiét thoi gian xay
dwng cong trinh 1a n, ndm, thoi gian bat dau khai thac cong
trinh ¢é thé tr ndm n, nhu hinh 1, c6ng trinh ¢6 vén dau tw
hang nam xay dung cong trinh la V; va chi phi hang nam la
C; ké tlr ndm khai thac cong trinh.
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Hinh 1. Biéu db chi phi xéy dung va khai thac cdng trinh nang lrong
2. PHAN TICH CHI PHi VONG D01 CAC PHUONG AN
CUNG CAP BIEN CO XET DEN DG

Tong chi phi clla mét cong trinh DG bao gom: cac chi
phi cé dinh - V (v6n dau tv , 1ai suat vay von...) va cac chi phi
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bién dGi (chi phi van hanh, khdu hao, nhién liéu, ton that...)
- C. Néu suét chiét khau la d% thi téng chi phi (TC) ctia cong
trinh trong sudt vong doi T nam cuia cdng trinh quy vé hién
tai la[2]:
! 1
C, : 1)
Ty

vOi:

V, 1a vén dau tw, ké ca l3i suat vay von (néu cd) tai ndm
thivi;

T la s6 nam khao sat céng trinh;

C; la chi phi hang nam, bao gém: chi phi van hanh, chi
phi khau hao, chi phi cho tén that, chi phi nhién liéu/1 don
vidién nang (C;= Cy, +C,, + C + Cy) [3].

Trong d6: Chi phi cho khau hao Cy, = a,,.V; Chi phi van
hanhC,,=a,.V

Chi phi cho ton that dién nang: C, = C4AA ., (VOI Cq 12
gia thanh dién nang tén that - don vi tién t&/kWh; AA,;, 1a
tén that dién nang - kwh);

Chi phi nhién liéu/1 don vi dién nang: Cy, = my. .NL.sm,
(my la gi& nhién liéu); NL,;, 1a lwvgng tiéu hao nhién liéu cda
DG - don vi nhién liéu).

Xuat phat tir (1), chi phi vong doi LCC cla cong trinh
duoc tinh bang hiéu sd gitra téng chi phi trong sudt T ndm
vagiatricon laidnamTsé la[2]:

i 1

2
LcC = Z;v +§hcj(1+d)j R, @)

Trong dé:

LCC la gia tri hién tai chi phi vong doi clia cong trinh
quy Ve thoi gian gbc (base date), thudng la ndm bat dau
dau tv cong trinh;

R; la gia tri con lai ctia cdng trinh sau T nam (da quy vé
gia tri hién tai).

P6i voi cac cong trinh nang lvgng ¢6 quy md nhd,
chang han cac cdng trinh phat dién bang ngudn dién phan
tdn hay mang dién dia phuong... ¢6 thoi gian xay dung
khong qua 1 nam, néu lvgng von boé ra mot lan la V, cac
nam khai thac vai chi phi C thi téng chi phi TC va chi phi
vong doi LCC cong trinh dé dwoc tinh béi:

TC=Vén (V) +X (chi phi hang nam)/(1 + d)

Lce = V+ZC( & R, 3

Trong truong hop khi DG la ngudén khong st dung
nhién liéu (dién gio, dién mat troi, thuy dién nhé...) thi chi
phi hang nam chi bao gém chi phi khau hao, chi phi van
hanh, khi DG c6é sir dung nhién liéu (diezel hay Biomass...)
sé& cd thém cac chi phi nhién liéu [4]. Sau day sé trién khai
cong thirc (2) dé ap dung cho cac cong trinh cung cép dién.
2.1. B6i voinguodn cap tir lugi dién Qudc gia - GE

Khi xét dén giai phap cung cdp dién bang ngudn dién
Iw6i thi chi phi hang nam sé& bao gém chi phi khau hao, chi
phi van hanh, chi phi ton that trén duong day, tén that

trong may bién ap va chi phi dién nang. Von dau tv xay
dyng mang dién bao gém hai phan: vén dau tv xay dung
duwong day va cho may bién ap phan phai. Khi dién ap duoc
xac dinh thi m6 hinh von dau tv duong day cé dang [5]:

Va=(ag+byF).L (4)

VOi;

a4 va by 1an luot la cac hé so kinh té ¢6 dinh va thay doi
cla duong day (don vi tién té/km);

F 1a tiét dién day dan (mm?);

L la chiéu dai dwong day, km.

Nhu vay chi phi hang ndm cla dwong day Cy, (chua ké
chi phi dién nang) la:

Coa = PagVy +Cy g = Pyq(a, +b,.F).L+3.I°Rz.C,.107° (5)

O day:

Pad = Avhda + An-da-

Cw.q 12 chi phi do tén that dién ndng trén duwdng day;

R la dién tré day dan, Q;

7 la thoi gian tén that cong suét cuc dai, h;

c, lagia thanh dién nang tén that, don vi tién t&/kWh;

| 1a dong dién chay trén day dan, A.

V&i mot mang dién c6 cap dién ap xac dinh thi mo hinh
von dau tv cla tram bién ap phan phdi duoc cho béi
phuong trinh [5]:

Ve =m+nS, (6)

O day:

m (don vi tién té), n (don vi tién té/kVA) la cac hé s6 kinh
té co dinh va thay d6i ctia tram bién ap;

S, la cong suat dinh mic clla may bién ap, kVA.

Do d6 chi phi hang ndm cla tram bién ap C,, (chua ké
chi phi dién nang) la:

Coa = Pg-Vap +Cgy = Pg.(M+nN.S,) + (AP, -kénf +AR1).c, (7)

O day:

Ps = e t Aune:

K¢ 1a hé s6 mang tai may bién ap;

t la thoi gian van hanh may bién ap, h;

AP, la tén that cong sudt khi ngan mach, kW;

AP, 2 t0n that cong sudt khi khong tai, KW.

Tir phan tich trén cé thé xac dinh dwoc LCC cho cong
trinh mé réng lwéi GE nhu sau:

& 1

LcC = ;;(v +V +Jzn; 7(1”) )
Z Ai GE
i=n, )

Trong dé:

n, 1a thoi diém bat dau duwa cong trinh GE vao van hanh;
Vyq la vén dau tv cho duong day;
Vga la vOn dau tuv cho tram bién ap phan phoi;
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Cqq 12 chi phi hang ndm clia duwong day; Cg, la chi phi
hang nam cho tram bién ap;

Rge 2 gid tri con lai ctia mang dién sau T ndm van hanh;

c la gia thanh dién nang, d/kwh;

A la lugng dién nang tiéu thu ndm i ctia phu tai, kWh.
2.2. B6i voi cac cong trinh ngudn DG

Chi phi vong doi LCC clia cong trinh DG;

LCC_|:§:VDGi( ! g +iCDG—j ! )j:|RDG

i—0 l+d) = (l+d

n l T l
=| D Vs =+ (Cp +C +Cy ). - [-R
{.Zo: e (1+d) i:nl( o *Cn+Cu) (l+d)'} >

voi:

Vpe.i 12 von dau tu cho cong trinh DG nam thi i;

Cpej 1a chi phi hang nam cho c6ng trinh DG bao gém chi
phi van hanh, khau hao, chi phi nhién liéu... nam tht j (chi
phi nhién liéu chi xét dén khi DG la diezel, Biomass...);

Rps la gia tri con lai chia cong trinh st dung DG sau T
nam van hanh.

Cac budc thuc hién cla bai toan phan tich LCC dé Iya
chon phuong an cung cép dién duoc cho & hinh 2.

Phan tich hign trang ngudn,
lugi dign dia phuong

¥

53 ligduphattrign kinh t& - 28 hai va xéc dinh

nhu cdu dién nang ctia dia phuong

¥ac dinh cac kich ban
phét trign ngudn, lu&i

¥

¥Ac dinh ti€m nang ngudn nang lugng
phan tan, lua chon dang ngudn thich hap

¥

Tinh todn céng suat dat
clia ngudn cap

¥

Tinh todn phudng dn cung cap digén tir dign
Ui wa tlf ngudn nang lugng phan tan
¥
¥éc dinh tdn wdn d8u tuva chi phi hang
nam cédc phudng dn cung cap dién
So sdnh cdc phuong dn cung cdp dién qua
chi tigu LCC, chon phuong én c¢6 LCC bé

— S

Hinh 2. C&c buéc lwa chon phirong én cung cap dién gitta GE va DG

O day cling néi thém rang cac tinh toan chi xét dén
nguodn cap, con phia lui dién ha ap cung cép cho cac phu
tai dién cac chi phi duoc coi la ngang bang nhau gitra cac
phuong an. Khu vire degc xem xét la cac khu virc ndm xa
lw6i dién Qudc gia, nhu cau phu tai khéng cao. Néu khoang
cach nay dd nho thi cac ngudn DG khong thé canh tranh
duwoc so voi nguon dién ludi trén khia canh kinh té cho du
nhu cau dién nang khu vic d6é con thap. Tuy nhién khi
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khodng cach du 16n can xem xét mot cach chi tiét cac yéu
t6 lién quan, bdi vi dén mot gi(yi han nhat dinh nao doé céc
nguon DG c6 thé canh tranh thang ngudn dién lwoi.

3. KET QUA TINH TOAN LUA CHON PHUONG AN CUNG
CAPDIEN

Dva vao viéc phan tich dac diém tiéu thu dién va dac
diém dia ly, lva chon khu virc Phil Cuong, Tan Lac, Hoa Binh
lam co s& phan tich [7]. Phu tai & Phu Cudng c6 cdng suét
tinh toan 16,90 kW (chi ti€t phu tai cho trong bang 1). Bay
la khu virc ndm xa lwdi dién Quéc gia, nam céach trung tam
nguodn dién 35 kV va 6 kV cla tram 110kV Ky Son (110/35/6
- 25 MVA) khoang 10km. & Pht Cudng hién dang st dung
mot may phat diezel cong suat 20 kVA, tuy nhién may phat
thuong xuyén qua tai va gap s ¢0. Dén nay da co trén
5000h van hanh nhung chua khéng duoc bao dudng do
thiéu kinh phi, thi€u nguoi van hanh. Do van hanh thwong
xuyén (khdng c6é may du phong) nén trong qua trinh lam
viéc rat nhiéu lan phai nglrng cdp dién 1-2 ngay do haéng
cac hop giao tiép hodc chay kich tir. Can clv vao tiém nang
cac nguon dién phan tan, vi tri dia ly va nhu cau dién nang
cla khu vuec sé tién hanh lya chon giai phap cung cap dién
cho Phi Cuong bang phép phan tich chi phi vong doi cong
trinh ndng lwvgng (LCC). DE thuan tién cho viéc so sanh va
Iwva chon dang ngudn cép trén quan diém kinh té - k§ thuat,
cac phuong an dé xuat bao gém:

- Phrong an thivr nhéat: cdp dién tir lwéi dién Qudc gia
bang dudng day trén khéng qua mot tram bién ap phan
phdi. Hé s& cong sudt trung binh cla phu tai cose,, = 0,9.

- Phuong an thi hai: cap dién tir tuabin gi6, Pin mat troi
va may phat diezel.

Bang 1. Bc diém tiéu thu dién clia phu tai & Phii Crong - Ky Son

Loai phu tai 56 lvgng Cong suat Tnax
20 250W
Sinh hoat gia dinh 18 200W 3,0 giv
10 330W
Cong nghiép nhod 2 2000 W 2,5 gio
Phu tai cong cong 5 200W 2,5 giv
Bang 2. Chi phi cac phurong &n st dung DG [4]
Phuong dn Cﬁrlg Iﬁ’ng von Ti_éAu thu Chi phi Q&M,
suat dautw, USD | nhiénliéu USD/nam
Dién gi6 30 kW 121830 0 4477
Diénmattroi | 18kWp 166500 0 4163
Diezel 20 kVA 23360 5,8lit/h 6645
Béng 3. Gia tri clia cac hé s kinh té cd dinh, thay ddi cliamang dién 6]
Capdién buong day Tram hién &p phan phdi
fﬁ;ﬁ; a | b0 | Cipdien | m, | 10
diéh, RV 10°d/km | (mmkm) ap, kv 10°d /KVA
6 133,58 0,72 6/0,4 18,05 0,16
35 228,19 1,28 35/0,4 34,34 0,2

Cho thay ddi khoang cach tir phu tai dén lugi dién, thay
d6i cong sudt phu tai va thoi gian st dung cong suét I6n
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nhaét; ti€n hanh so sanh LCC va LCC/luvgng dién nang tiéu thu
gitra cac phuong an. Két qua thé hiéntrong hinh 3, 4,5, 6.

300

—%—PV km

1 2 3 4 5 6

Hinh 3. LCC céc phirong an khi thay d6i khoang céch dén lwdi dién 35 kv

600 { —A—WT
—>¢— Diezel

Tmax, hingiy

3 4 5 6 7 8 9 10

Hinh 4. LCC clia céc phuong an khi thay d6i T,,,, (& khoang cach 4km, 35kV)
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Hinh'5. LCC céc phuong &n khi cng sudt phu tai gia tang (& khodng cach 4km)
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Hinh 6. LCC céc phuong &n khi cng sudt phu tai gia tang (& khodng cach 10km)
4.NHAN XET VA KET LUAN

Qua viéc ap dung phép phan tich LCC & Pha Cuong cho
thay:

- V6i cac khu vic néng thdn ¢6 nhu cau phu tai thap va
nam céch xa lwgi dién thi viéc st dung DG dem lai nhiéu loi
ich kinh té - x& hdi, tao diéu kién dé gidm ap lvc von dau tw
cho lugi dién Qudc gia (hinh 3);

- Phuong &n GE cd chi phi vong doi it thay déi doi voi
céc khu vie nay, ké ca trong truong hop phu tai cé gia ting

(do cbng sudt thuc té truyén tai trén dwong day nhé hon
nhiéu so véi khd nang mang tai cyc dai clia ching). Cac
nguén DG c6 chi phi vong doi tdng kha nhanh, trong dé
ngudn diezel tdng nhanh nhét. V&i chi phi van hanh va bao
du@ng thdp hon, hé thdng tuabin gié cé mic tang chi phi
vong doi cham hon va suét chi phi giam nhanh hon so véi
PV va diezel khi nhu cau phu tai gia tang (hinh 4,5, 6).

Khi xem xét mot cach tdng thé, ching ta cling cé thé dua
ra mot vai nhan xét vé xéc dinh ranh gi¢i cung cdp dién khi lva
chon phuong an GE va DG cho céac phu tai xa luéi nhu sau:

- Chi phi vong doi (LCC) clia ngudn DG phu thudc kha
nhiéu vao nhu cau phu tai va titm nang nang lvgng phéan tan
cla khu vure. Boi voi cae khu vue xa lwgi cé nhu cau tai thap
thi ngudn DG la lwa chon t6t trén khia canh kinh té - x& hoi;

- LCC phu hop véi hau hét cac khia canh xem xét khi:
thay doi cong sudt tai, khoang cach dén lwéi dién, thoi gian
slr dung cong suat I6n nhat hay cac bién dong vé gia nhién
lieu, gia dién... Tlr viéc phan tich LCC c6 thé thay duoc mic
dd tang hodc gidm chi phi cia mdi phuong an, tir d6 cho
phép lra chon mot cach phu hop déi vai tirng khu viee ndm
xa lwdi ¢ nhu cau phu tai thap;

- LCC ¢6 thé tinh toan moi chi phi thuc ctia hé théng va
cong doén dén hét vong doi, co thé tinh toan chi phi nhiéu
phuong an cung lic, dua ra két qua dang so hay do thi. Qua
d6 cho thay viéc ap dung phuong phap phéan tich LCC cho
cac du an dién khi hoa néng thon cho két qua kha quan, cé
thé coi Ia mot cong cu hiéu qua cho viéc lva chon phuong
an cung cap dién cho vung xa ludi;

- Trong diéu kién hién nay khi chua c6 cac trg gia va wu
dai cu thé cho cac ngudn DG thi viée sir dung phwong phap
LCC la mét minh chirng mot cach khach quan khi danh gia
cac lgi ich cua viéc st dung DG trong viéc cung cap dién
cho phu tai xa luégi dién.
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