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DANH GIA HIEU QUA PHUONG AN TICH HOP HE THONG
AC QUY VAQ LUGI BIEN BOC LAP

AN EFFECTIVENESS ASSESSMENT OF BESS INTEGRATION SCENARIOS INTO AN ISOLATED GRID

TOM TAT

Dai voi cac luoi dién doc 1ap co st dung ngudn nang lwvong tai tao, vén dé
tich hop hé thdng tich trik ndng lvong (BESS) d chitng to diroc nhiéu u diém ndi
bét vé tinh kinh té va k§ thuét. Dac biét BESS gilip nang cao ty & tham nhap nang
lwgng tai tao, gidm sk phu thudc vao nhién liéu héa thach. Tuy nhién, ciing can
thiét phai tién hanh nhitng nghién ctu danh gia vé tinh hiéu qua clia hé thong
tich trir nang lrgng phu hop véi lwdi dién hién hitu. Trong bai béo nay, cac téc gia
thuc hién thu thap dif liéu vé tai va ngudn phat ctia ludi dién do Phd Quy trong
mot nam, khao sat cac phuong an tich hop BESS, dong thoi nghién cliu, danh gia
tinh hiéu qua ctia c&c phuong &n nham dua ra lya chon phii hop.

Tir khda: BESS; ludi dién dc lap; hé thong dién lai; dién gi6; dién mat trdi;
dénh gi tinh hiéu qua.

ABSTRACT

For isolated networks with renewable energy sources such as the power grid
of Phu Quy island - Binh Thuan province, the integration of battery energy
storage system (BESS) proves to have remarkable advantages including
economic and technical preeminence. BESS contributes to increase renewable
energy penetration rate and reduce the dependence on fossil fuel generation.
Nevertheless, it is also necessary to conduct studies on the effectiveness
assessment of BESS which should be feasible with the existing power system. In
this paper, the authors acquire data of load demand and generation sources data
of Phu Quy’s power grid for one year, investigate BESS integration scenarios and
evaluate the effectiveness of each scenario so as to pick appropriate selection.

Keywords: BESS; isolated network; hybrid energy system; wind energy; solar
energy; effectiveness assessment.
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1.DAT VAN BE

D6i v6i cac lwéi dién doc lap cé st dung cac ngudn
nang lvgng tai tao, ban chéat gian doan va bat dinh cla
ngudn nang lvgng tai tao anh hudng 1dn dén tinh én dinh
clia toan hé théng [1, 5]. Nhwoc diém nay co thé khéc phuc
bang céch tich hop cac ngudn khac nhau dé tao thanh hé
thong dién lai (Hybrid Energy System - HES). Giai phap nay
cO thé giai quyét dwgc cac van dé vé do tin cay dong thoi
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cho phép hé théng van hanh than thién véi moi truong voi
chi phi thap. Cac phan t& thuong tich hop vao hé théng
dién lai rat da dang nhu may phat diesel, &c quy hodc siéu
tu [1]. Ngoai cac wu diém, HES cling ton tai nhiéu van dé ky
thuat can giai quyét vé chat lwvgng dién nang do bién déng
cbng sudt cac ngudn phat, léch dién 4p va tan so [4].

Thiét ké t6i wu cda HES can thiét phai dinh lvong cong
sudt c&c ngudn phat clia hé théng va xay dwng chién lwgc
diéu khién, quan ly nang lvgng hop ly. Viéc xay dyng chién
lvgc quan ly nang lwgng phu hgp rat quan trong do né
quyét dinh phan (ng cta toan hé thdng, cach thic diéu
khién dong nang lvong cling nhu quyét dinh mic wu tién
cla tirng phan tir trong hé thong [1].

Hién nay cé nhiéu nghién ctru vé hé théng dién lai. Mot
s& nghién ctru nham muc tiéu xay dung cac chién luoc didu
khi€n van hanh t6i wu hé théng, tdi wu chi phi phat dién
hodc tang ty Ié tham nhap cla nang lvgng tai tao [3]. Mot
vai nghién cru nham xay dwng cac phwong phap van hanh
va quan ly nang lvgng t6i wu cho hé thdng tich trir dién
nang noi lwéi [2]. Cac nghién clru [6, 9] tap trung vao van dé
diéu ap, diéu tan va dam bao tinh 6n dinh clia hé théng
dién lai.

Tai huyén dao Pha Quy, tinh Binh Thuan, theo s6 liéu
thong ké, ty 1é thdm nhap cla dién gié hién rat thap
(khoang 35%) trong khi cong suét thiét ké cla dién gi6 lon
hon 3 1an cong suét phu tai dinh. D& dam bao tinh 6n dinh,
phan Ié6n nang lvgng gié tao ra bi sa thai ma chua cé giai
phap tan dung phu hop. Ty Ié 16n dién nang cip cho tai
dwoc dap (ing bang ngudn diesel.

Trudce thyc tién do, nhu cau nghién ciru va ap dung cac
giai phap cai thién mic doé tham nhap nang lvgng tai tao
trong diéu kién tai Viét Nam néi chung va luéi dién Phu
Quy néi riéng tré thanh yéu cau cap thiét. Voi lwéi dién Phi
Quy, giadi phap dé xuét la nang cap hé théng dién lai, tich
hop thém cac ngudn phat da dang nhw dién mat troi va hé
théng tich trir ndng lugng (BESS). Tuy nhién, giai phap nay
cling kem v&i nhu cau can thiét phai tién hanh nhitng
nghién ctru danh gia vé tinh hiéu qua cda cac phuong an
tich hop BESS vao lugi dién huyén dao nham lya chon
phuong an phu hop.

Trén co s& cac kich ban tich hop hé théng BESS va dir
liéu tiém ndng nang luong tai tao, di liéu phu tai cla
huyén dao, nghién ctru nay duoc thre hién nham muc dich:
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(1) tinh toan mé phéng céac kich ban tich hgp BESS khac
nhau vao hé théng dién lai trén huyén dao; (2) dwa ra cac
két qua phan tich dinh lvgng déng thoi (3) so sanh dé Iya
chon duoc kich ban tich hgp BESS phu hgp.

Trong bai bao nay, cac tac gia tién hanh thu thap dit liéu
van hanh thyc té dong thoi dua vao ngudn dién mat troi,
hé théng lvu tri* dién nang va tinh todn md phdng hoat
dong cla hé théng bing phan mém MATLAB véi 10 kich
ban tich hgp BESS. Cac két qua tinh toAn md phoéng dugc
thyc hién theo tirng gid trong mdt ndm va so sénh véi div
lieu van hanh thuc té khi chua cai tao, nang cép hé thong
dién nham danh gia tinh hiéu qua cla tirng phuong an.
Cdu trc cta bai bdo nhu sau; Muc 2 trinh bay mé hinh mé
phong hé thdng dién lai trén dao Phu Quy. Muc 3 trinh bay
phwong phap van hanh hé thong dién lai. Két qua mo
phéng va phan tich dwoc trinh bay trong muc 4. Mot sé két
luan duoc dwa ra tai muc 5.

2. MO HINH HE THONG BIEN LAI DIEN GIO - DIEN MAT
TROI - DIESEL - BESS

Phu tai trén dao Phl Quy hién nay dwoc cdp dién tir
nguon dién diesel va dién gi6é véi cong suat thiét ké twong
(ng la L0MW va 6MW.

Theo théng ké, tong san lvong dién ndm 2017, 2018
twong ng la 16,1 triéu kWh va 18,3 triéu kWh (65% dién
diesel, 35% dién gi6). Cong suat phu tai P, = 3500kW;
Pmin = 1300kW. Trong qua trinh van hanh, néu t6c do gié
thap hoac téc dd gi6 qua cao kem gié giat, turbine gié bi
tach khoi luéi.

Trong giai doan 2019-2029, dv bao t6c do tang trwéng
phu tai hang nam khoang 8 - 10%.

Giai doan t6i, huyén dao Pha Quy khéi dong dy an dién
mat troi v6i cong sudt thiét ké 0,85MW, dong thoi nghién
ctru tich hop hé thdng tich trir nang lvgng (BESS) (hinh 1).

Wind B
Turbine 01 ®
c
w
Wind _—— Excess power
Turbine 02 | —
Wind -
Turbine 03
Solar —— DC/AC
Load
DEG
Power
BESS conversion
system

Hinh 1. So d6 khdi hé thdng dién lai trén dao Pha Quy khi tich hop BESS va
hd sung dién mét troi
2.1. M6 hinh turbine gio

Céng suat ra cda turbine gié dwoc xac dinh boi biéu
thirc sau [3]:
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0 V<cht—in
0,5 p. S & Veyrain SV <V om
P(V) = 1
( ) Pw—max Vnom SV<V cut —out ( )
0 VZcht—out

Tiém nang dién gi6é duogc xac dinh theo tlrng gid trong
mot nam. T6c dd gié trong nam duwgc thu thap va dua vao
mo hinh dé xéac dinh cong suat gid tiém nang cda turbine.

Céac thoéng s6 cua turbine gié Vetas IWP-70-2100 hién
dang duoc st dung trén huyén dao duoc thé hién trong
bang 1.

Bang 1. Thdng s turbine gi6 IWP-70-2100

Model IWP-70-2100
Cong sudt danh dinh 2100kw
Buing kinh rotor 70m

Dién tich quét 3849m?

Mat dd cOng suat 1,84m*/kw

S6 canh 3

Diu khién cong suat Piu khién Pitch
Hop s6 Khong st dung
Méy phat SYNCPM

Dién 4p méy phat 780V

Chiéu cao Hub 72,5m

S0 lieu mat do khéng khi do duoc tai ddo la 1,153kg/m?;
hé s6 C, = 0 + 0,44 phu thudc téc dd gib; Vi, = 4m/s;
Voom = 13M/S; Vooue = 25m/s. KEt qud mo phéng cong sudt
clia turbine theo toc d6 gié duoc thé hién trén hinh 2.

Power curve
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Hinh 2. Cong sudt ra cla 1 turbine gi6
2.2. M6 hinh dién mat troi
D& mo ta cac module dién mét troi ¢é thé sir dung mo
hinh mdt diode hodc md hinh hai diode [10]. M6 hinh mot
diode dugc xay dyng dwa trén cac phuong trinh sau:
Dong quang dién;
o = [lye +k (T —298) ] —— )
Dong béo hoa;

I, =1 (Tln)3 exp{%} (3)
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Dong béo hoda nguoc:

1
Ls = ( q sz (4) 273
e\n Ns. KT_4

Dong qua dién tré shunt:

_'e

L= (5 5 | 2 [
Dong dién ra ctia module: | e
[ =L —Io. [exp(w) _1] I, (6) T »irs

n KNT Saturation Current

0 | »(_ 1

ph

Ish

Reverse Saturation Current PV Current

Trong dé:
- DONg ngdn mach (A) T

k: Dong ngan mach ctia cell & 25°C va 1000W/m? CE—#o " ‘

T: Nhiét do lam viéc (K) LI
T,: Nhiét do danh dinh (K) = 298 v
G: Mat db bic xa (W/m?)

q: Dién tich cia 1 electron (C) = 1,6.10™° Hinh 3. Mo hinh hoa Panel PV
V,.: Bién &p hé mach (V) 100 x —:@
n: Hé s6 Ii twdng cha diode = 1,3 X H
K: Hang s6 Boltzmann (J/K) = 1,38x10%
Eqo: DO réng viing cdm clia chat ban dan (ev) = 1,1 6 v —

N,: SO cell ndi ti€p voi nhau Pytioase || g
N,: S6 module PV song song véi nhau ~

Ish

Shunt Current

I

Ry Bién trd ndi tiép (Q) Hinh 4. M6 hinh héa hé théng dién mét trdi
Ry Dién tré song song (Q) & nhiét dd 25°C va mat do birc xa 1000W/m? két qua
V.. Thé nhiét ctia diode (V) mo phéng thu dugc nhu hinh 5, 6.
Hé thdng dién mat troi dugc moé phéng véi Panel c6 cac i
thong s6 co ban nhu bang 2. 200
Bang 2. Thdng s6 ky thuat clia panel PV izz
Model (Trina Solar) TSM-165DA01 - 600 |
56 cell 7 § 500
0ong sudtdinh P,.,, (W) 165,54 S 400
Pién &p ho' mach V., (V) 432 il -
Pién &p tai diém cdng suat cuc dai V,, (V) 35,6 fZZ
D suy gidm V,, theo nhiét d4 (%/deg.C) 0,32 5 ! ! ! ‘ ) &
\ g o 200 400 600 800 1000 1200
Dong ngan mach |, (A) 52 Voltage [V]
Dong dién tai diém cong suat cuc dai l,,, (A) 4,65 Hinh 5. Bac tinh |-V clia hé thdng dién mat troi
b0 tang I, theo nhiét d (%/deg.C) 0,03 <10°
Dong dién |, (A) 5,2028 °r
Dong béo hoadiode I, (A) 3,7482e-11 i
He s6 Iy tirong clia diode 0,91286 =
Pién tre song song Ry, (Q) 116,3362 S
Bién tré ndi tiépR. (Q) 0,51567 BT
Dva trén céc phuong trinh (2)-(6), md hinh tdm pin mat ° |
troi dwoc xay dwng nhuw trong hinh 3. D€ dat cong suat 21
850kW, c6 thé méac song song 190 chudi panel. Moi chudi g
panel gom 27 tdm pin mat troi dugc mac ndi tiép véi nhau. o = e = e e
Toan bd hé théng dién mat troi dugc moé hinh héa nhu Voltage [V]
hinh 4. Hinh 6. D4c tinh P-V clia hé théng dién mit troi
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Pé tan dung téi wu tiém nang dién mat troi, gia tri duoc
Iwa chon la cong sudt ra (’ng véi diém cong suat cuc dai
(MPP). Cbng suét ra clia dién mat troi dugc xac dinh dua
trén mat dd bic xa va nhiét do do dwgc trong nam.

2.3. M6 hinh BESS

Cac md hinh toan mé ta ac quy duoc dé cap trong [7, 8,
11, 12]. Mach dién thay thé tvong dwong dugc thé hién nhw
hinh 7.

R, (SOC)

¢, N

I, bat

R, (SOC)
ot

N

Vocy (SOC) Vbar

Hinh 7. Mach dién thay thé trong dwong ctia mé hinh BESS

Céc gia tri dién ap hd mach V., va ndi tré clia ac quy
RL™ thay d6i theo SOC va duoc tra theo dic tinh clia nha
san xudt. Dién &p ra ctia &c quy duoc xac dinh bai biéu thirc:

Vbat =Voov —Riaelbat 7)
Trong dé

Vocy =£1(80C) 8)
Rint — {Rch =f2(SOC)’ charging ©)

bat ™ {Rg;s =f3(SOC), di scharging
SOC ISOCini_fMdt (10)
Qpat
V .
Neh = m, charging

T 0 = Yoo b Ras (11)

Ngis = Voo , di scharging

Dién ap hé mach va dién tré ctia &c quy (gdm nhiéu cell)
duwoc xac dinh dya trén mé hinh mé phéng sau (hinh 8).

pack open-
circuit voltage

SOC (prev)

resistance

mod tmp
©

req'd battery
power (W)

Rehg
(ohms)

Hinh 8. M6 hinh BESS

Trong d6 dién ap hé mach va dién tré Ry (xa); Reng (NaP)
clia moi cell trong &c quy duoc tra theo nhiét do lam viéc va
SOC v&i di¥ liéu cell 7Ah Saft Lithium lon Battery nhuw bang
3,4,5.
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Bang 3.V, =f(SOC, temp)

0d

0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% |100%

e
0°C| 6,25 6,4

6,55|6,65| 6,7 | 67

226,25 | 64 | 655|665| 6,7 | 6,7

40°0 6,25 | 6,4 | 655|6,65| 6,7 | 6,7
Bang 4. R, = f (SOC, temp)

00

6,75| 68
6,75| 68
6,75] 68

6,85
6,85
6,85

6,9 | 71
6,9 | 71
6,9 | 71

0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% [100%)

Te
0°C {0,013 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 |0,006
22°C| 0,013 | 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 |0,006
40°C| 0,013 | 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 {0,006
Bang 5. Ry, =T (SOC, temp)
0Q 0% | 10% | 20% | 30%

40% | 50% | 60% | 70% | 80% | 90% [L00%)

I
0°c | 0,013 { 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 |0,006
22°C| 0,013 | 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 {0,006
40°C| 0,013 | 0,007 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,007 {0,006

3. PHUONG PHAP VAN HANH HE THONG DIEN LAl
3.1. Gia thiét dau vao

Qua trinh van hanh hé théng dién lai trén dao khi tich
hop BESS dugc tinh toan md phéng bang phan mém
MATLAB vé&i cac so liéu:

= 56 liéu théng ké gié tham nhap theo gi¢, ngay, thang,
nam

= 56 lieu thdng ké gid tiém nang theo gid, ngay, thang,
nam

= 56 liéu tiém nang dién mat troi

= 56 liéu vé phu tai tiéu thu cha huyén dao theo gio,
ngay, thang, nam

= Bac tinh clia BESS nhu DOD, cdng suét va dung lvong
BESS
3.2. Thuat toan van hanh diéu khién

DG6i voi hé thdng dién lai, cé nhiéu chién lwvgc diéu
khién, van hanh khac nhau. C6 thé xét dén chién lvgc van
hanh theo tai (LF - load following strategy) hoac chién luoc
van hanh sac theo chu ky (CC - cycle charging strategy)
hodc chién luvgc van hanh két hop (CD - combined dispatch
strategy) [1]. Viéc lwa chon ché dd van hanh téi wu phu
thudc vao nhiéu yéu t6 nhv téng céng suét dat ciia may
phat diesel, cong sudt va dung lugng &c quy, gia nhién liéu,
chi phi van hanh bao tri, cdng sudt cac ngudn nang lvong
tdi tao cling nhu dac tinh ctia chang.

Tai lvgi dién dao Pha Quy, véi dac diém la cong suat
thiét ké clia dién gié gap hon 3 lan cong sudt phu tai dinh,
chién Iwgc van hanh theo tai duoc lra chon dé phan t[ch
dinh lvgng cac kich ban tich hgp BESS khac nhau nham
muc tiéu t6i vu lwvgng nang lvgng tai tao tham nhap vao hé
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thong, giam thiéu ndng lvgng tai tao dv thira phai sa thai.
Ham muc tiéu dwoc thé hién nhw sau:

max (ZFL,(Py () +P5(D))

Trong do6: OT (gi®) la s gid trong mot nam

P, 1a cong suét dién gi6é tham nhap vao hé théng

P, la cong suat dién mat tréi tham nhap vao hé théng

Céac rang budc ddi véi ham muc tiéu:

1) Tai moi thoi diém, hé théng can dam béo can bang
cbng suat, nghia la;

Py (0 4P () +Pgeg (0 +P, () —P1(1) —P(t) =0 (13)

V&i: Py, la cdng sudt ra clia BESS

P. la cdng suat du thira clia hé théng

P, la cdng suat phu tai

Quy uwoéc P, duong néu BESS xa nang lugng vao hé
théng, P, am néu BESS duoc sac.

2) Ac quy cho phép x& dén SOC,,, = 20% va sac dén
SOC,,..x = 100%

DOD <E o — XL, P, (1) <Ey,

V@i: DOD la mic xa sau clia & quy

E, la dung lugng clia &c quy

Eyo la dung lugng clia Ac quy & thoi diém ban dau

3) Cong sudt phat ctia may phat diesel nam trong
pham vi;

Pdegm’n (t) Sl:’deg (t) SPdegmax (t)
4. KET QUA TINH TOAN MO PHONG

Dua trén s6 liéu thdng ké cong suét phu tai trung binh,
phu tai I6n nhat va nhé nhat, dong thoi cdn clt vao thoi
gian chuan bi can thiét dé phat dién diesel, mot sé phuong
an tich hgp BESS dwgc dé xuat nhu trong bang 6. D€ so
sanh v&i khi chuwa tich hgp BESS, qué trinh tinh toan mo
phéng cé xét dén kich ban khi chua dua vao dién mat troi
va BESS (truvdng hgp co ban - Base) va cac kich ban khi tich
hop dién mat troi va BESS vao hé thdng dién huyén dao
(kich ban 1-10)

Bang 6. Cac kich ban tinh toan mo phéng

(12)

(14)

(15)

No. | BESSPower | BESSCapacity | Elapsed | Diesel Note
(MW) (MWh) time (h) (kW)
Base 0 0 0 Min 165 Basic
Scenario
1 2 1 05 Reserve
2 2 05 0,25 Reserve
3 25 1,25 05 Reserve
4 25 0,625 0,25 Reserve
5 3 15 05 Reserve
6 3 0,75 0,25 Reserve
7 35 1,75 05 Reserve
8 35 0,875 0,25 Reserve
9 4 2 05 Reserve
10 4 1 0,25 Reserve
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Theo s0 liéu khao sat, khi chua tich hgp BESS, dé dam
bdo on dinh lwdi, tai moi thoi diém may phat diesel ludn
phai chay nén véi cong suat nhé nhat la 165kW (dv phong
quay - spinning reserve). Néu tich hgp hé théng tich tri,
BESS c¢6 thé thay thé vai tro dy phong quay clla may phat
diesel. Dién diesel chi dwgc phat khi nhu cau phu tai I6n
hon téng dién ndng cé thé dap ng clia cac ngudn nang
lvgng tai tao va BESS.

Trong cac phwong an tich hop BESS, dai cong suét duoc
lya chon la tir 2 - 4MW véi dung lvgng tir 0,5 - 2MWh. Céc
kich ban nay xét dén thoi gian dap (rng cdia BESS la 15 phut
hodc 30 phut.

K&t qua tinh toan cho tirng kich ban thu dugc khi chay
chuong trinh tinh toan mé phéng lién tuc trong mét nam
V@i cac sb liéu thdng ké vé tiém nang gié, mat troi, va nhu
cau phu tai theo gio.

Véi cac kich ban khac nhau, két qua san lvgng dién
trong mot nam dugc thé hién trong bang 7.

Bang 7. San luong nang lvong tai tao va san luong dién diesel trong mat
nam theo cac kich ban khac nhau

Kichban | Tongsan lrong dién giovamat | San luong dién diesel

troi thdm nhép trong ndm (kWh) |  trong ndm (kWh)

Co ban 6.720.999 (37,4%) 11.233.891 (62,6%)
1 9.748.695 (54,3%) 8.206.195 (45,7%)

2 9.648.923 (53,7%) 8.305.967 (46,3%)

3 9.798.731 (54,6%) 8.156.159 (45,4%)

4 9.680.260 (53,9%) 8.274.630 (46,1%)
5 9.835.603 (54,8%) 8.119.287 (45,2%)

6 9.708.378 (54,1%) 8.246.512 (45,9%)

7 9.868.956 (55,0%) 8.085.934 (45,0%)
8 9.733.782 (54,2%) 8.221.108 (45,8%)

9 9.899.636 (55,1%) 8.055.254 (44,9%)
10 9.757.243 (54,3%) 8.197.647 (45,7%)

Nhan thay khi hé théng duwgc tich hgp BESS, san lvgng
nang lvong tai tao tham nhap vao hé théng tang lén dang
k€, tlr mirc 37,4% |én 53,7 - 55,1%, trong khi san luvgng dién
diesel gidam tlr miic 62,6% vé 44,9 - 46,3%.

Renewable Energy Injected (%)
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Nhu vay, véi cong suat tai Ién nhat 1a hon 2,8MW, nén lya
chon BESS c6 cong suét tr 3 MW tré 1én. Mat khac, hé théng
tich trlt nang lvong can cé kha nang dap tng cép dién cho
tai t6i thiéu bang thoi gian can thiét dé khdi dong may phat
diesel va hoa lu6i. Xét t¢i cac yéu cau do, hai kich ban BESS
phu hop nhét 1a kich ban 5 va kich ban 6. O kich ban 5, thoi
gian duy tri c&p dién cho tai 12 30 phut va dung lvong &c quy
la 1 5MWh. Véi kich ban 6, thoi gian duy tri cdp dién cho tai
thdp hon (15 phat) nhung dung lwgng & quy chi la
0,75MWh. Véi dung lvgng nhd hon 50% so voi kich ban 5,
kich ban 6 cho thdy day la phuong &n véi chi phi dau tv thap
hon dang k& ma van dam bao cac yéu cau ky thuat.

So sanh kich ban 6 v6i truong hep co ban (chuwa st dung
BESS), bang 9 thé hién lwvgng ndng lvong tai tao tham nhap
va lvgng dién diesel theo tirng thang trong nam khi chua
tich hgp BESS (trvong hop co ban).

4MW va dung luvgng tir 0,5 - 2MWh, ty 1€ tham nhap nang
lvgng tai tao (hinh 9) va ty 1€ dién diesel trong nam clia cac
kich ban (hinh 10) khéng chénh nhau dang ké. BESS cd

Bang 9. San lvong ndng lvong téi tao tham nhap va san luong dién diesel

theo thang khi chira st dung BESS

. A AT allg Re A Thang | Sanlvgngdiéngidthdmnhap |  San lwgng dién diesel
dung lvgng cang cao thi cang cai thién mic dé thdm nhap (kwh) (kwh)
cla nang lugng tai tao. Théng ké nhu cau phu tai trong 1 796934 161968
nam, phu tai trung binh 16n nhat vao thang 5, cong suat tai
trung binh theo gi® trong thang 5 thé hién trong bang 8. 2 757455 479362
) ) i 3 729520 717802
Béng 8. Nhu cau phu tai trung binh theo gi& trong thang 5 4 638328 939731
Gio Cong suat (kW) Gio Cong sudt (kW) 5 77813 1710019
0-1 2318,9 12-13 2291,6 6 374481 1111356
1-2 22481 13-14 235711 ! 677497 820398
23 21936 14-15 23859 8 583820 1009338
34 21604 15-16 25198 190 iigggg ijgjﬂg
4-5 21298 16-17 2653,7 m 754073 680266
5-6 1898,2 17-18 2661,2 1 917915 549535
67 18781 18-19 28506 Canam 6.720.999 (37,4%) 11.233.891 (62,6%)
78 21858 19-20 261,2 V@i kich ban 6, san lvgng dién gid, dién mat troi tham
8-9 2462,2 20-21 2179,5 nhap va san lugng dién diesel theo tirng thang duoc thé
9-10 2503,3 21-22 2735,6 hién trong bang 10.
10-11 2384,0 22-23 26211 Bang 10. S&n Ivgng nang lwgng tai tao thAm nhap va sén lvgng dién diesel
11-12 27125 23-24 2419.9 theo thang khi st dung BESS kich ban 6

Hinh 11 thé hién d6 thi phu tai trung binh theo gio cla
huyén dao trong thang cao diém (thang 5). Nhu cau phu tai
Ién nhat tir 18 - 19h v&i cdng suat hon 2,8MW.

Load demand in May
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Hinh 11. B0 thi phu tai trung binh theo it trong thang 5

Tap chi KHOA HOC VA CONG NGHE @ Tap 56 - S6 3 (6/2020)

Thang | Sanlvgngdiéngidvamattroi | San lwgng dién diesel
tham nhap (kwh) (kwh)

1 836260 422642

2 674076 562741

3 695379,5 7519425

4 596509,7 981549,3

5 536267,6 1251564

6 1138937 346899,7

7 8437348 654160,2

8 1468021 125136,7

9 544705,9 989526,1

10 3228978 1309949

11 970466,3 464072,7

12 1081122 386328,4
Canim 9.708.378 (54,1%) 8.246.512 (45,9%)

Website: https://tapchikhcn.haui.edu.vn
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Hinh 12 thé hién do thi lvgng nang lvgng tai tao tham
nhap vao hé théng theo cac thang trong nam truéc trong
trvdng hop co ban va tredng hop tich hop BESS theo kich
ban 6. Hé thong lvu trir ndng lvgng lam tang dang ké lvgng
nang lwgng tai tao tham nhap vao hé théng. Tinh tdng ca
nam lvgng nang lvgng tai tao tang tir mic 6.720.999kWh
Ién 9.708.378kWh, ttrc la tdng khoang 1,44 lan.

Renewable Energy Injected
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Hinh 12. So sanh san lrgng nang lvong tai tao tham nhap vao hé thong
treong hop co ban va kich ban 6

Két qua tinh toan san lwgng dién diesel cho cac thang
trong nam (hinh 13) cho thdy phwong an van hanh c6 BESS
theo kich ban 6 gilp gidm luwgng dién diesel tir mic
11.233.891kWh vé 8.246.512kWh, tlrc la chi con khoang
73,4% (giam gan 3 triéu kwh). BESS gilip tiét kiém dang ké
lwvgng diesel, qua dé giam chi phi phat dién dong thoi giam
phét sinh khi thai.

DEG Generation
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Hinh 13. So sanh san lugng phét dién diesel truong hop co ban va kich ban 6
5.KETLUAN

Bai bao thuc hién thu thap s6 liéu van hanh hé thdng
dién doc lap clia huyén ddo Phi Quy va nghién ctru, tinh
toan, mé phéng cac phuong an tich hop hé théng tich tri
nang luong (BESS) nhadm danh gié tinh kha thi va lva chon
phuong an phu hop.

Viéc tich hop BESS vao hé théng dién Phi Quy cho thay
day |a giai phap hiéu qua dé khac phuc tinh khéng lién tuc
va bién ddng cla cac ngudn nang luvgng téi tao, lam giam
khi thai nha kinh, tan dung t6i vu nang lwgng gid, mat troi.

Nghién ctru nay dua ra két qua tinh toan dinh lvong
nham muc dich so sanh tinh hiéu qua khi tich hop BESS voi
phuong an khéng st dung BESS cling nhu so sanh gitra cac
phuong an tich hop BESS khac nhau.

Két qua nghién ctru cho thay, viéc lva chon dung lvgng
BESS Ién gilp tang ty 1é tham nhap va hiéu qua st dung

Website: https://tapchikhcn.haui.edu.vn

nang luvgng tai tao. Tuy nhién, mic dd chénh léch vé kha
nang tan dung nang lwvgng tai tao cling nhu lvgng dién
nang diesel cla cac phuong an khéng cé su khac biét 16n.
Do vay, viéc lya chon BESS cling can can nhac dén cong
suat tai va thoi gian can thiét dé chuan bi may phat diesel.

Viéc tich hgp hé th6ng BESS con cd vai tro thay thé hodc
két hop véi cac may phat diesel nham dy phong quay
(spinning reserve), gilp giam lvgng I6n nhu cau st dung
dién diesel, gidm dang ké chi phi san xuat dién nang.
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