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Tom tit:

Ung dung ndng lugng tai tao cho cac khu vuc hai dao Ia mdt trong nhiing gidi phdp quan trong
trong viéc hd trg phat trién kinh t& dia phuong & hau hét cic qudc gia trén thé gidi. Tuy nhién, viéc
str dung cac ngudn néng lugng mat trdi, ndng lugng gié cho khu vuc hai dao cua Viét Nam van dang
gap mot s thach thi'c nhu su anh hudng bdi thdi tiét, vi vdy can danh gia hiéu qua khi tich hgp
thém hé théng luu trit dién ndng bang pin lithium. Bai bdo nghién ciu kha nang tich hgp dién mat
trGi va pin lithium vao Iudi dién tai ddo An Binh, tinh Quang Ngai. K&t qua nghién clfru cho thay viéc
chon cdu trdc pht hdp clia hé thdng dién hdn hdp c6 thé gop phan ting ty 1é cung cap dién cla
nguon dién mat trdi trén dao Ién 20,5 %.

T khoéa:
Ludi dién nho, dién mat trdi, HOMER.

Abstract:

Applying renewable energy to islands is one of the important solutions in supporting local economic
development in most countries of the world. However, the use of wind and solar energy sources for
Vietnam's island areas is still facing some challenges such as weather effects, so it is necessary to
evaluate the effectiveness of integrating a power storage system of lithium batteries. Therefore, the
paper studies the possibility of integratingsolar energy and lithium battery systems into the power
grid of An Binh island, Quang Ngai province. The research results show that choosing the
appropriate structure of the hybrid power system can contribute to increase the power supply ratio
of 20.5% from solar power sources on the island.
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Micro grid, solar power, HOMER.

1. DAT VAN BE hai dao [1]. Cac ludi dién nho doc lap dua
Céac tram dién tai tao déng vai trd ngdy  trén cac ngudn ning lugng téi tao thuong
cang quan trong trong viéc cung cip dién,  la mot trong nhitng cach hiéu qua nhat dé
dic biét 1a ¢ vung sau ving xa, bién gi¢i, cung cip ning lwong cho céc khu vuc
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khong c6 dién ludi qubc gia. Tuy nhién,
viéc sir dung cac ngudn ning luong tai tao
nhu nang lugng mat troi, nang lugng gio
vin dang gip nhiéu thach thuc do anh
huong bai thoi tiét, diéu nay din dén mat
6n dinh cung cap dién [2]. Trong nhiing
nim gan ddy, cac thiét bi luu trit ning
luong, trong d6 co6 pin lithium da duoc
nghién ctu st dung két hop voi cac
nguoén ning lugng tai tao dé giam phuy tai
cao diém, giam bét bién dong san luong,
cung cap ngudn dién khan cap va tao diéu
kién thuan lgi cho nguoi tiéu dung nang
luong [3]. Pin lithium c6 nhimg wu diém
ndi bat nhu mat d6 ning luong cao, bao
tri thap, hiéu suat va tudi tho cao so véi
céc loai acquy truyén thong.

Tai Viét Nam, nhiéu dy an dién tai tao
cling duoc trién khai cho céc khu vuyc
chwa ndi Iudi, trong d6 co cac hai dao xa
lusi dién qudc gia. Cac dao hién co vai
trd chién lugc trong phat trién kinh té - x&
hoi va bao d¢am an ninh quéc phong cua
Viét Nam nén viéc thiét 1ap co so ha tang
viing chic dé phat trién bén viing trén cac
dao nay, dac biét 1a an ninh nang lugng la
hét strc can thiét [4]. Do khoang cach dia
ly va cac diéu kién tu nhién, viéc cung
cap dién trén cac hon dao ndy hoan toan
phu thudc vao ngudn dién diesel, nguon
nang lugng tai tao tai chd va cac acquy
tich trir dién kiéu cii co tudi tho va hiéu
suat thip. Le va cong su [5] dd nghién
ctu tich hop cac ngudn ning lugng tai tao
vao ludi dién cac dao ¢ Viét Nam nhung
chua xem xét st dung hé théng pin
lithium tich tr&r dién nang. Cuong va cong
su [6] da phan tich gia thanh phong di¢n

cua du an phong dién dao Phi Quy. Nhu
vay, qua trinh danh gia thyc té cia nhém
nghién ctu cho thdy viéc st dung pin
lithium dé tang d6 6n dinh cung cap dién
tai cac khu vuc hai dao Viét Nam chua
dugc nghién ctiu nhiéu.

Vi vay, ndi dung bai béo tap trung nghién
ciu danh gia kha ning két hop gitra
ngudn dién mat troi va pin lithium cho
dao An Binh, tinh Quang Ngai. Két qua
nghién ctu c6 thé gép phan cai thién hiéu
qua cung cap dién cia cac ngudn dién tai
tao trén dao An Binh ndi riéng va cac khu
vuc hai dao khéc ndéi chung ¢ Viét Nam.

2. PHPONG PHAP NGHIEN ClPU

Trong nghién ctu nay, hoat dong ludi
di¢n nho tai dao An Binh dugc mo phong
bang cach st dung phan mém HOMER
[7]. Chuong trinh nay dugc viét va phat
trién bai Phong Thi nghiém ning lugng
tdi tao quéc gia (National Renewable
Energy Laboratory - NREL) cua My véi
muc dich thiét ké cac hé théng ning
lugng nho va tao diéu kién thuan lgi trong
viéc so sanh cac ngudn ning lugng khi
ma cé&c ngudn nay két hop véi nhau.

Chuong trinh HOMER mo6 phong cac
trang thai vat 1i va chi phi vong doi cac hé
thdng ning lwong. Chuwong trinh HOMER
cling gitp cho ngudi st dung cd thé so
sanh cac phuong an thiét ké khac nhau
dwa trén céc thong sé kinh té, ky thuat caa
cac cong nghé nang luong va tao diéu
kién thuan loi trong viéc nghién ciru cac
thay doi cua dit liéu dau vao. Phan mém
HOMER s¢€ so sanh va lua chon phuong
an cau hinh ti wu tét nhat dua trén gia tri
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chi phi hién tai thuan (Net present cost -
NPC) nho nht [8].

3. BIA PIEM NGHIEN CclrU

3.1. Vi tri dja ly va diéu kién tw nhién
tai dao An Binh

Hinh 1 thé hién vi tri dao An Binh (hay
con goi la dao Be) thudc tinh Quang Ngai,
cach Ly Son 15 phut di tau. Ché do vi khi
hau ctia dao c6 dac thi kho han vé mia
nang, chiu nhiéu giébng bao, gid 16n vé
mua mua.

A
s |
Pao An Binh

Hinh 1. Vi tri dao An Binh

Luong mua trung binh nim thap, tong
birc xa I6n, s6 ngay mua it, s6 ngay nang
nhiéu, d6 am khong khi cao. Mua kho kéo
dai tir thang 3 dén thang 8, miia mua mua
tir thang 9 dén thang 2 nim sau va tap
trung dén trén 80% luong mua cua ca
nam. Nhiét 4o khong khi dao dong tir 21,8
dén 30,5°C. S6 gio nang céc thang dao
dong tur 38 - 334,5 gio.

M Radiation -
M Clearness 09

learness Index

F03 O

Daily Radiation {kWh/m?/day)
L T Y - -]
T R T T T ST R

S L TS

F a8 e

Hinh 2. Téng xa mét tr&i khu vwee dao An Binh
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Dir liéu tong xa mat troi trong phan mém
HOMER ¢ Hinh 2 cho thiy gia tri tong xa
mat troi trung binh tai khu vuc nay la
5,3 kWh/m?/ngay, thang 5 c6 gia tri
tbng xa mat troi cao nhat khoang 6,6
kWh/m?/ngay trong khi thang 12 c6 gi4 tri
tbng xa mit troi thap nhat 1a khoang 3,3
kWh/m?/ngay.

3.2. Nhu cau phu tai
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Hinh 3. Biéu db tai dién hinh trong mét ngay
vao thang mua kho

Nhu cau phu tai dién trong céc thang mua
khd 1a cao nhat, va vao cac thang moa
mua 1a thip nhat. Vao mia kh, nhu cau
trung binh Ia tir 25 dén 40 kW, trong do6
nhu cau dat dinh & mac 55,7 kW vao
thang 5. Vao mua mua, nhu ciu trung
binh 1a tr 10 dén 25 kW véi nhu cau téi
thiéu & mac 8 KW vao thang 12 [5]. Biéu
dd phu tai dién hinh trong mot ngay vao
thang mua kho va thang mua mua dugc
thé hién trén Hinh 3 va 4.

Hon nita, nhu cau dién gitra hai mua ciing
khac nhau. Vao mua khd, nhu cau s
dung dién tap trung tir 9h dén 16h. Vao
mua mua, nhu cau dién & muc cao trong
céc khung thoi gian hai lan 1a tir 9 gio dén
11 gio va tir 5 gid dén 6 gio chiéu.
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Céng sual phy tai (kW)

Hinh 4. Biéu d6 tai dién hinh trong mot ngay
trong thang mua mwa

3.3. Cung cép dién

Cac tuyén ludi dién dao An Binh bao gém
hau hét cac tuyén trén cao véi chiéu dai
khoang 2700 km gom 02 16: cac duong
chinh st dung cap LV-ABC-4x120 mm?,
va cac nhanh dung cép cua LV-ABC-
4x70mm?. Luéi phan phdi nay khong

ol

dugc két ndi voi bat ky ludi dién 1an can
nao cho muc dich trao ddi dién.

Hinh 5 cho thdy nguoi tiéu dung trén dao
An Binh str dung nang luong tir may phat
dién diesel va hé thdng niang luong mat
troi duoc lap dat ¢ day. Cac mdy phat
dién diesel c6 tong cong suat 176 kVA
(~139 - 140 kW) hoat dong t6i da 12 gio
mot ngay. Céac hé thong dién mat troi co
tong cdng suat 96 kWp. Viéc két hop céc
hé thong dién mat troi véi cac may diesel
dam bao cung cap dién bén viing hon, gop
phan cai thién phat trién kinh té va x& hoi
trén dao.
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Hinh 5. Hé théng dién mat tr&i - diesel trén dao An Binh
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Yearly Load Data

Weekdays | Weekends

Hour | January | February ‘ March | April | May | June | July | August |Sephember| October | November| December|
0 9,000 9.000 30.000 30.000 30.000 30.000 30.000 30.000 9.000 9,000 9.000 9,000
1 9.[K)0. 9.000 30.[!.’10. 30.[!10. 30.['.’10. 30.[!10. 30.&'}0. 30.[!10. 9.[!)0. 9.[!)0. 9.[!)0. 9.[K)0.
2 1‘I.EKJDI 11.000 30.[!.’10. 30.[!10. 30.['.’10. 30.[!10. 30.&'}0. 30.[!10. 1‘I.EKJO. 1‘I.EKJO. 1‘I.EKJO. 1‘I.EKJDI
3 12.EKJO. 12,000 30.[!.’10. 30.[!10. 30.['.’10. 30.[!10. 30.&'}0. 30.[!10. 12.&'10. 12.&'10. 12.&'10. 12.EKJO.
4 12.EKJO. 12,000 30.[!.’10. 30.[!10. 30.['.’10. 30.[!10. 30.&'}0. 30.[!10. 12.&'10. 12.&'10. 12.&'10. 12.EKJO.
5 12.EKJO. 12,000 30.[!.’10. 30.[!10. 30.['.’10. 30.[!10. 30.&'}0. 30.[!10. 12.&'10. 12.&'10. 12.&'10. 12.EKJO.
6 13.EKJD. 13.000 22.[!.'10. 22.[!10. 22.[(10. 22.[!10. 22.&'10. 22.[!10. 13.&'10. 13.&'10. 13.&'10. 13.EKJD.
7 13.EKJD. 13.000 24.[!.'10. 24.[!10. 24.[(10. 24.[!10. 24.&'10. 24.[!10. 13.&'10. 13.&'10. 13.&'10. 13.EKJD.
3 10.[!]0. 10.000 Zﬁ.ml]. Zﬁ.ml]. 26.[(10. Zﬁ.ml]. Zﬁ.ml]. Zﬁ.ml]. 10.[[]0. 10.[[10. 10.[[]0. 10.[!]0.
9 12.[KJD. 12000 30.[[)0. SD.CKJDI 30.[00. 30.[!)0. 30.000. SD.CKJOI 12.[!)0. 12.[!)0. 12.[!)0. 12.[KJD.
10 1?.EKJDI 17.000 42.{[)0. 42.{!)0. 42.[00. 42.{!)0. 42.{!)0. 42.{!)0. 1?.{!)0. 1?.000. 1?.000. 1?.EKJDI
1 14.CKJD. 14.000 48.&')0. 48.{!)0. 48.[00. 48.{!)0. 48.{!)0. 48.{!)0. 14.CKJD. 14.000. 14.000. 14.CKJD.
12 12.m0. 12.000 45.[[]0. 45.[!]0. 45.[[]0. 45.[!]0. 45.!1]0. 45.[!]0. 12.[!]0. 12.[!]0. 12.[!]0. 12.m0.
13 1‘I.EKJDI 11.000 43.[!.'10. 43.[!10. 43.[(10. 43.[!10. 43.&'10. 43.[!10. 1‘I.EKJO. 1‘I.EKJO. 1‘I.EKJO. 1‘I.EKJDI
14 10.EKJO. 10.000 . a1 .mu' 4 .mu' a1 .mu' 4 .EKJDI 41 .mu' 10.&'10. 10.&'10. 10.&'10. 10.EKJO.
15 1‘I.EKJDI 11.000 38.[!.’10. SB.EKJDI 38.['.’10. 38.[!10. 38.&'10. 38.[!10. 1‘I.EKJO. 1‘I.EKJO. 1‘I.EKJO. 1‘I.EKJDI
16 13.EKJD. 13.000 30.[!.’10. 30.[!10. 30.['.’10. 30.[!10. 30.&'}0. 30.[!10. 13.&'10. 13.&'10. 13.&'10. 13.EKJD.
17 15.000 15.000 32,000 32.000 32,000 32.000 32,000 32.000 15.000 15.000 15.000 15.000
18 ZD.EKJDI 20.000 35.[!.'10. 35.[!10. 35.[(10. 35.[!10. 35.&'10. 35.[!10. ZD.EKJDI ZD.EKJDI ZD.EKJDI 21 .EKJDI
19 25.[!10. 25.000 34.[!.'10. 34.[!10. 34.[(10. 34.[!10. 34.&'10. 34.[!10. 25.&'10. 25.[!10. 25.&'10. 26.[!10.
20 2‘I.EKJD. 21.000 33.[!.'10. 33.[!10. 33.[(10. 33.[!10. 33.&'10. 33.[!10. 2‘I.EKJD. 21.[!10. 2‘I.EKJO. 2‘I.EKJD.
21 18.EKJO. 18.000 33.[!.'10. 33.[!10. 33.[(10. 33.[!10. 33.&'10. 33.[!10. 18.&'10. 18.&'10. 18.&'10. 18.EKJO.
22 15.[!]0. 15.000 32.[[10. 32.[[]0. 32.[(10. 32.[[]0. SZ.WD. 32.[[]0. 15.[[]0. 15.[[10. 15.[[]0. 15.[!]0.
23 10.[KJO. 10.000 31.[[)0. 31.[!)0. 31.[()0. 31.[!)0. 31.000. 31.[!)0. 10.[!)0. 10.[!)0. 10.[!)0. 10.[KJO.

Hinh 6. Sé liéu phu tai ngay trong HOMER

4. KET QUA NGHIEN clru

4.1. Hé théng dién hén hop hién co
trén dao An Binh

Khi thuc hién tinh toan xac dinh téi uu cau
hinh hé théng dién hdn hop dao An Binh,
céc kich ban phu tai (thdp nhét, trung binh,
I6n nhat) vao cac thoi diém sang, trua,
chiéu, tbi ciing da duoc xem xét tinh toan.
Dit liéu vé phu tai tiéu thu dién tai dao An
Binh duoc thé hién & Hinh 6 va phu hop
v6i phan tich do thi phu tai ngay duoc thé
hién trong Hinh 3 va Hinh 4. Trén co so
két qua tinh toan thu dwoc thi phan mém
HOMER s€ so sanh va lya chon phuong
&n cau hinh t6i uu t6t nhat dua trén chi phi
hién tai thuan NPC.

Cau hinh cua hé thdng ning luong tai tao
hdn hop doc lap cap dién cho phu tai dao
dugc md ta trong Hinh 7. Hé thdng bao
gom luéi dién, pin mat troi, may phat
diesel, bo bién doi di¢n.

Théng sb ki thuat cac thiét bi chinh trong hé
théng dién hon hop dé md phong trong phan
mém HOMER Pro duoc trinh bay ¢ Bang 1.

AC DC
Diesel Electric Load AC PV
-
ra ek ARSL 4
= n =
631.50 kWh/d
55.76 kW peak
Converter

HZH
4

Hinh 7. S d m6 phéng hé théng dién
hén hop hién c6 tai dao An Binh bang HOMER
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Bang 1. Théng s6 dau vao phuc vu mé phéng
lwéi dién dao An Binh

Thanh | Céng | Tudi Ghi chu
phan | suit tho
(kw)
bién 96 | 25nam | COng suat dién
mat troi mat troi duoc
lwa chon trong
thuc té
May | 140 | 15000 | Céng suat may
phat gio (s6 | phat dién dam
dién gio hoat | bao cung cap
Diesel dong | dua cho phu tai.
lien tyc | Giadaula1,3
truGe $/1 va tang
khican | trung binh
bao tri) 3%/nam

Bang 2. Chi phi hé théng dién hén hop
lwéi dién dao An Binh

Thanh | Chi phi| Chiphi| Chi phi
phan diu tw | thay O&M
thé
Piénmat | 700 600 15
troi $/kW | $/KW | $/kW/nam
Bo bién doi | 100 100 | Tinh clng
dién $/KW | $/kW | hé thong
dién mat
troi
May phat | 26.000 | 24.000 | 5 $/gio
dién diesel $ $
140 kW

Chi phi hé théng dién hdn hop trong Bang
2 dua trén chi phi thyc té cua thi truong
dién tai tao tai Viét Nam.

Hinh 8 trinh bay san lugng dién phat tir
pin mat troi va may phat diesel trong nam.
Ty 1€ may phat la 66,6% trong khi ty I¢
dién ning phat tr ngudn dién mat troi
chiém 33,4%. Hé thong dién hdn hop phat
ra lwong dién nang phuc vu nhu cau dién
tai dao 1a 230.498 kWh/nam, trong khi

luong dién mat troi thwa la 220.437
kWh/nam, diéu ndy c6 thé gay lang phi do
khong thé luu tich trit legng dién thira nay
lai. Mat khéc, viéc sir dung nhiéu dién
mat troi trong ludi dién doc 1ap ma khong
¢ hé thdng tich trir cling c6 thé lam anh
huong dén tinh 6n dinh cua luéi dién nho
trén dao do luong dién mat troi phat ra
phu thudc vao thoi tiét.

Hinh 9 thé hién két qua phat dién tir cac
nguon dién trong ngay dién hinh la ngay 4
thang 7. Phu tai dién ban ngay chu yéu st
dung dién tur dién mat troi, va con duoc
bd sung thém tir dién tir may phat cung
cap vao cac thoi diém thoi tiét khong
thuan lgi vao ban ngay. May phat diesel
¢ xu hudng chay nén lién tuc dé dam bao
hoat dong phu tai dién dwoc o6n dinh,
khong bi ngit quang. Mat khéc, trong ché
d6 chay phuy tai nén, cong suit may phat
dién duoc giir khong d6i dé diéu tiét cong
suat dién mat troi. Thoi diém gitta trua
Xuat hién luong dién mit troi thira sau khi
da cung cap du dién cho phu tai trén dao.
Trong khi dé, phu tai dién ban téi sir dung
dién tor may phat diesel. Tuy nhién, viéc
ding qua nhiéu thoi gian hoat dong cua
may phat ciing khién tudi tho may phat
giam va lam tang chi phi do phai thay thé
may phat nhiéu lan trong vong doi duy an.

Két qua phan tich méi truong cho thay
viéc sir dung nhiéu may phat dién da
khién luong phat thai lwong khi CO, la
khoang 268.468 kg/nam ra mdi truong, do
vay mac du da co6 su dung thém dién mat
troi nhung do ty trong phat dién khong
cao nén chi gép phan nho giam thiéu 6
nhiém méi truong.
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Production kKWh/fyr | % Consumption kWhiyr | % Quantity kWh/yr | %
Generic flat plate PV | 150627 334 AC Primary Load 230,498 100 Excess Electricity 220437 488
Kohler 140kW Prime 300,972 66.6 DC Primary Load 0 0 Unmet Electric Load 0 0
Total 451,599 100 Deferrable Load 0 0 Capacity Shortage 0 0
Total 230,493 100
Quantity Value| Units
Renewable Fraction 0 %
Max. Renew. Penetration 822 %
Monthly Electric Production
mev 50
M Diesel140kW 49
= 30
=
=20
10
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Naow Dec

Hinh 8. Két qua phat dién tir hé théng dién hén hop
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Hinh 9. Két qua phat dién trong ngay dién hinh

4.2. Tinh toan t6i wu lwéi dién nhé trén
dao An Binh

Nhu da phéan tich ¢ trén, viéc su dung
nhiéu dién mat troi trong ludi dién doc 1ap
ma khong c6 hé thdng tich trix ciing co thé
lam anh huong dén tinh 6n dinh cua ludi
dién nho trén dao do lwong dién mat troi

phat ra phu thuoc vao thoi tiét. Do vay,
viéc tinh toan téi wu bang phan mém
HOMER dua trén gia tri chi phi hién tai
thuan nho nhat s& xem xét kha nang st
dung thém b tich trix dién ning dé tan
dung dugc lugng dién mat troi thua va
tang tinh on dinh cua ludi dién.
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Bang 3. Théng s6 dau vao phuc vu mé phéng téi wu lwéi dién dao An Binh

Thanh phan Théng s6 Tudi tho Ghi chd
bién mat troi 96 25 ndm
(kW) .
Cong suat dién mat troi dugc chon
theo cong suat dién mat troi hién hiu
va pin lithium duoc lya chon trong
pham vi dung lugng dugc sir dung trén
S— thi truong va uu tién phuc vu chu yéu
Pin lithium 0, 80, 160, 240, 15 ndm phu tai dién
(kwh) 320, 400, 480, 560,
640, 720, 800
May phat dién 140 15000 gio (6 | Cong suat may phat dién dam bao
Diesel (kW) gio hoat dong | cung cap du cho phu tai. Theo két qua
lién tuc truéc | khao sat, gia dau tai dao 1a 1,3 $/l va
khi can bao tri) tang trung binh 3%/nam

Céu hinh cua hé théng dién hdn hop tdi
wu cap dién cho phu tai dao An Binh duoc
mo ta trong Hinh 10. Hé théng bao gom
pin mat troi, may phét diesel, bo bién doi
dién, hé thdng pin lithium. O ché d6 hoat
dong binh thuong, phu tai dién sé uvu tién
st dung dién duoc cip tir cAc ngudn dién
mit troi. Dién ning san xuat tir dan pin
mat troi khi thira c6 thé duoc nap vao hé
thdng pin lithium. May phat dién cung
cap dién cho phu tai tiéu dung khi can
thiét trong truong hop dién mat troi khdng
thé hoat dong do anh huong cua thoi tiét
va pin lithium hét dung luong. Hé théng
pin lithium duoc dung dé trix dién mit troi
thira va cap dién khi khong c6 dién mat
troi trong kha nang dung lugng pin
lithium cho phép.

Bang 3 gigi thiéu thdng sé dau vao phuc
vu moé phong.

Bang 4 trinh bay chi phi hé théng dién
hon hop dua trén chi phi thuc té caa thi
trrong dién tai tao tai Viét Nam.

AC DC
Diesel Electric Load AC PV
-
rae el AR
= -
631.50 kWh/id
55.76 kW peak
Converter Storage
s e o I
A

Hinh 10. Sor 6 md phéng hé théng dién
hén hop téi wu dao An Binh bang HOMER

Bang 4. Chi phi hé théng dién hén hop

62

dao An Binh
Thanh | Chiphi| Chi phi Chi phi
phan | dau tw | thay thé 0&M
bién 700 | 600 $/kW 15
mat troi | $/kW $/kW/nam
Bobién| 100 | 100 $/kW | Tinh cung
doi dien | $/kwW hé théng
dién mat
troi
Pin 700 600 8
lithium | $/kWh | $/kWh | $/kWh/nam
Maéy | 26.000 | 24.000 $ 5 $/gio
phatdién| $
diesel
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Két qua mé phong trén Hinh 11 di thé
hién hé théng dién hon hop cé pin lithium
vé6i dung luong 1a 320 kWh 4 ti vu nhét
do cd chi phi hién tai thuan NPC nhé nhat
la1.743.961 USD.

Hinh 12 trinh bay san lugng dién phat tur
dién mat troi, may phat trong nam. Phu tai
dién ban ngay chu yéu str dung dién tur
dién mat trod, va con duoc bd sung thém
tir dién tir may phat cung cap vao céc thoi
diém thoi tiét khong thuan loi vao ban
ngay.

| Architecture Cost ‘

| o | PV o Diesel | Converter . NPC |
) 0 T ¥ Sorese V| SR V| okpaten ¥ 5 @ ¥

- P 139 320 100 LF $1.74M
- om0 139 240 100 IF $1.76M
» oo P 139 400 100 LF $1.80M
- e P 139 480 100 LF $1.86M
- @mE o 139 160 100 LF $1.88M
o @mP o 139 560 100 LF $1.92M
LB - AR 320 100 cc $1.95M
- e 139 400 100 c $1.95M
- e P 139 480 100 c $1.98M
- om0 139 640 100 IF $1.99M
- o B 139 80 100 LF $1.90M
- e P 139 560 100 [en 52.02M
- e P 139 720 100 LF 52.06M
e oo 139 240 100 cC $2.06M
e s 139 640 100 cc $2.07M

Hinh 11. Két qua lwa chon phwong an t6i wu
lwéi dién dao An Binh
Ty Ié¢ may phét diesel phat dién da giam
S0 V&i phuong an hién tai la con 46,1%
trong khi ty 1€ dién nang phat tuo cac
nguon dién mat troi da tang lén 53,9%
nho hé thdng pin lithium tich trir duoc
phan 16n lugng dién thira. Hé thong dién
hdn hop phat ra lugng dién ning phuc vu
nhu cau dién tai dao 1a 230.498 kWh/nam,
trong khi luong dién mat troi thira giam
con 36.883 kWh/nim vao cac thoi diém
khi pin lithium da day nén khéng thé hap

(ISSN: 1859 - 4557)

thu thém dién thira. Hé thong dién hdn
hop dam bao phu tai trén dao hoat dong
on dinh, lién tuc, khdng xay ra tinh trang
mét dién trong nam.

Hinh 13 thé hién két qua phat dién tir cac
ngudn dién trong ngay dién hinh la ngay 4
thang 7. Phu tai dién ban ngay chu yéu st
dung dién tur di€én mat troi, va con duoc
b sung thém tur pin lithium cung cap vao
cac thoi diém thoi tiét khong thuan loi
vao ban ngay dé dam bao ty I& phat dién
tdi tao trong hé thdng la l6n nhat. Hé
thng pin lithium tich trir duoc phan Ion
lugng dién thira tir pin mat troi nhung van
c6 luong dién mat troi thira nho vao cac
thoi diém khi pin lithium da day nén
khong thé hap thu thém dién thira. May
phat dién diesel hoat dong khi thiéu dién
tir hé thdng dién mat troi va pin lithium.
Hinh 14 thé hién két qua théng ké tan suat
nap va xa dién cua hé théng pin lithium.
C6 thé thay rang hé thdng pin lithium c6
téng dién niang luu trit 14 320 kWh va c6
thé hoat dong o ché do tu cung cap dién
lien tuc trong 9,73 gio. Tong dién ning
sac vao pin lithium la 55.302 kWh/nam
trong khi lugng dién ning xa cap cho phu
tai 1a 50.012 kWh/nam. Tan suat nap xa
cua hé théng pin lithium trong mua mua
nhiéu hon mua kho do thoi diém mia
mua trung voi thoi gian ma bac xa mat
troi thap trong nam.

Két qua phan tich moi truong trong phan
mém HOMER cho thay viéc st dung hé
thdng dién hdn hop co tich trir da ting
duoc ty I€ dung dién mat troi va giam
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duoc phat thai luong khi CO, la khoang
115.033 kg/nam ra moi treong, do vay da
gop phan giam thiéu hon 6 nhiém moi
truong.

Céc thdng sb ky thuat moi truong so sanh
gitta 2 phuong an duoc téng hop ¢ Phu

lyc. Nhu vay, c6 thé thiy riang viéc s
dung thém hé théng tich trir dién ning cho
cac ludi dién nho doc lap ngoai dao 13 rat
can thiét vé mat ky thuat dé tan dung
dugc luong dién tai tao thira va tang tinh
on dinh cua luéi dién.

Production | KWh/yr | % Consumption | kWhAr | % Quantity | kWh/yr | %
Generic flat plate PV | 150627 53.9 AC Primary Load 230498 100 Excess Electricity 36,883 132
Kohler 140kW Prime 128,898 46.1 DC Primary Load 0 0 Unmet Hectric Load 0 0
Total 279525 100 Deferrable Load 0 0 Capacity Shortage 0 0
Total 230498 100
Quantity | Value| Units
Renewable Fraction M1 %
Max. Renew. Penetration 822 %
Monthly Electric Production
L 1Y 30
H Diesel 25
20
é 15
10
5
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hinh 12. Két qua phat dién tir hé théng dién hén hop téi wu

80

60

kw

20

=]

(%) Ky hién

[l Céng suét phy tai

(] Céng suit may phét dién
[ Cang suat dién mit trdi
[ Cong suit pin lithium

-20

Hinh 13. Két qua phat dién trong ngay dién hinh
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Value Units
320 qty.

8.00 batteries
400 strings
480 vV

Quantity
Batteries

Quantity

Autonomy
String Size Storage Wear Cost
Strings in Parallel Nominal Capacity

Bus Voltage

Frequency (%}
=3

éqo
3,
BE o
g
%

State Of Charge

kAL

(i 'Jﬂ,am m i «Hwh![‘t L @,L

180
Pl Wene

Usakble Mominal Capacity
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Units Value  Units
$/kWh
KWh//yr
KWhyyr
kKWh//yr
kKWh/fyr

KWh/yr

Value Quanitity
973 hr
0211 $/kWh
320 kWh

256 kWwh

Average Energy Cost O
55,302
50,012
254
5543
52,718

Energy In

Energy Cut
Storage Depletion
Losses

Annual Throughput

fEE R

State Of Charge

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct MNov Dec

Hinh 14. Hoat déng nap va xa dién cta hé théng pin lithium

5. KET LUAN

Trong nghién cau nay, cac két qua nghién
ctru hé thong dién hdn hop dang co va toi
wu hoa voi sy tham gia caa hé thong pin
lithium da duoc tinh toan bang phan mém
HOMER. C6 thé thdy ring mic du cong
Suat dién mat troi va may phat dién diesel
van giir nguyén gia tri 1a 96 kWp va 140
kW tuong tng nhung ludi dién khi co
thém hé thdng pin lithium tich trix dién
mat troi thira da gitp ting d6 on dinh
trong van hanh ludi dién nho ngoai dao,
giam duoc thoi gian st dung may phat
dién 1a 4.935 gid/nam va gilp ting tudi
tho méy phat dién, dong thoi giam duoc
luong dau diesel sir dung cho may phat Ia
58.479 L/nam.

Nhu vay, viéc st dung hé théng tich trix
dién nang cho cac ludi dién nho ngoai dao
c6 thé gilp cai thién hiéu qua k¥ thuat va
mai trudng. Tuy nhién, viéc trién khai dau
tu hé théng pin lithium trong thyuc té
con can xem xét thém tinh kha thi vé mat
kinh té.

LO1 CAM ON

Nhom tac gid tran trong cdm on dé tai
Nghi dinh thw cip Nha nwéc ma sé
NDT.80.ITA/20 da tai tro kinh phi va Vién
Khoa hoc cdng nghé nang lwong va moi
truong - Viéen Han lam Khoa hoc va Cong
nghé Viét Nam da ho tro thuee hién nghién
cuu nay.

PHU LUC
So sanh théng sé ky thuat méi trwéng gilka 2 phwong an

Thong sé ky thuat, Phwong an hién tai Phwong an tdi wu
méi trudong (khéng co pin lithium tich tri) | (cd pin lithium tich trir)
Cong suat phu tai 55 kW 55 kW
Cong suat dién mat troi 96 kWp 96 kWp
Cong suat may phat dién 140 kW 140 kW
Ty 1€ phat dién mat troi 33,4 % 53,9 %
Ty 1€ phat dién diesel 66,6 % 46,1 %
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Luogng di¢n mat troi thua 220.437 kWh/nam 36.883 kWh/nam
Luong dau diesel dung 102.322 L/nam 43.843 L/nam
Gio may phét hoat dong 8644 gio/nam 3709 gio/mam
Dung luong pin lithium téi vu 320 kWh

bién nang nap 55.302 kWh/nam
bién nang xa 50.012 kWh/ndm
Luong CO, phét thai 268.468 kg/nam 115.033 kg/nam
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