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Viéc cung cép dién cho khu virc mién nui, viing sau vung xa van la mét thach thirc Ién do
han ché vé ha tang lwéi dién va chi phi diu tw kéo dién lwéi cao. Trong khi do, tiém nang
két hop gitra nang lwong mét trdi va thay dién & Viét Nam chwa dwoc khai thac hiéu qua.
Nghién ctu nay trinh bay thiét k& va danh gia hé théng dién lai ghép gdm 50 kWp dién
mat troi va 30 kW thay dién nhd, ap dung tai huyén Van Chén, tinh Yén Bai. Hé thdng st
dung hai ngudn nang lwong bé tre' (theo mua va chu ky ngay/dém), két hop lwu triv kép
(acquy va tich tri¥ thdy n&ng) cung bod diéu khién théng minh nham bdo dadm &n dinh
ngudn dién lién tuc cho 46 hd dan. Két qua cho thdy mé hinh c6 tinh kha thi cao, chi phi
dau tw hop ly, thoi gian thu hdi vén ngén, ddng thdi mang lai hiéu qua kinh té - xa hoi va
gop phan thic day phat trién ndng lwong tai tao tai dia phwong.

Dién mat tri, thay dién nhd, hé théng dién lai, vang cao mién nui.

Providing stable electricity to mountainous regions remains a major challenge due to
limited grid infrastructure and high investment costs, meanwhile, the potential integration
of solar and hydropower resources in Vietnam has not yet been fully exploited. This paper
presents the design and evaluation of a hybrid power system comprising a 50 kWp
photovoltaic array and a 30 kW mini-hydro turbine, applied in Van Chan district, Yén Bai
province. The system leverages the complementary characteristics of the two energy
sources (seasonal and diurnal balancing), combined with dual storage (battery and
pumped-hydro) and a smart controller to ensure a reliable power supply for 46
households. The results indicate high technical feasibility, reasonable investment costs,
and a short payback period, while also demonstrating socio-economic benefits and
contributing to the promotion of renewable energy development in remote communities.

Solar photovoltaic, mini-hydro power, hybrid power system, mountainous highlands areas.

1. GIO1 THIEU

Viéc tiép can dién nang on dinh tai cac khu
vyc mién nii, ving siu ving xa van 1 mot
thach thirc 10n, do dia hinh hiém tro va chi phi
dau tu kéo dién ludi cao. Trong khi do, cac
khu vuc nay lai c6 tiém ning 16n vé ning
luong tai tao nhu buc xa mat troi khoang 4,0+
4,5 kWh va sb gio ning khoang 1.500+1.700
gio/nam [1], cung véi ngudn nude sudi doi
dao quanh niam. Khai thac va két hop cac

ngudn nang luong sin co dé phat dién tai chd
dugc xem 1a giai phap bén vimg, vira ning
cao chit luong cudc sbng, vira thuc day phat
trién kinh té - xa hoi, dong thoi gop phan hién
thuc hoa muc tiéu chuyén dich ning luong
[2]. Tuy nhién, ngudn ning lwong mait troi lai
phu thudc vao diéu kién thoi tiét va bi gian
doan vao ban dém, trong khi thuy dién nho dé
suy giam cong suit vao mua kho. Do do, céc
hé thdéng lai (hybrid) két hop nhiéu ngudn
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nang lugng dang dugc quan tam nghién cuu
va trién khai trén thé gi6i, nhu mot giai phap
tang tinh 6n dinh va tdi vu hiéu suét khai thac
ning luong tai chd [3] - [5].

Céac nghién ctiru qubc té vé hé thoéng hybrid
PV - thuy di¢n da chung minh hi¢u qua dang
ké. Syahputra va Soesanti [4] tai Yogyakarta
(Indonesia) chi ra kha niang cung cip dién 6n
dinh véi chi phi hgp 1y cho ving néng thon;
du an tai Ethiopia (2024) [6] ghi nhan hiu
qua trong cai thién chat lugng cudc séng va
thiic ddy phat trién kinh té dia phuong. Benxi
Liu et al. (2024) [7] va Rangaraju et al. [§]
cho thdy sy két hop hai ngudn nay giup cai
thién hiéu suat tong thé t6i 20% so v6i hé
thong dién mat troi don 1é. Tai Viét Nam,
hudng tiép can hybrid méi chi tap trung chi
yéu vao hé théng PV - pin luu trir (Nguyén et
al. [9]), chimg minh tinh kha thi vé k¥ thuat
va kinh té. Tuy nhién, cic nghién ciru chuyén
sdu vé mo hinh két hop PV vdi tuabin thiy
dién nho, phu hop véi diéu kién dia hinh ving
cao mién ndi van con han ché.

Trong nghién ciru ndy, chung toi dé xuat mot
hé théng hybrid PV - thily dién nho két hop
luu trit kép (acquy + tich trir thuy néng) duoc
tich hop bd diéu khién thong minh cho phép
tu dong diéu chinh cong suét, tdi vu hiéu suit
khai thdc ngudn ning luong dia phuong, ting
kha ning ty cha vé niang luong cho cong dong
ving sdu vung xa, dong thoi hd tro thyc hién
chién lugc phat trién ning luong tai tao
quéc gia.

2. THUC NGHIEM

2.1. Gi&i thiéu md hinh hé théng

Mo hinh gdm 50 kWp dién mat troi va 30 kW
thiry dién phdi hop qua bd diéu khién thong
minh dé cép dién lién tuc. Ngudn dién mat
troi duoc wu tién dung truc tiép, phan du tich
trlt vao acquy. Khi btrc xa yéu hodc ban dém,

tuabin nudc (c6 bé trlt nang) va acquy s€ bd
sung, bao dam du dién cho tai.

2.2. Nguyén vat liéu, thiét bi
2.2.1. Lwa chon pin mat troi

Tai thi truong Viét Nam, céc nhiéu dong pin
phé bién cua Longi Solar, JA Solar, AE
Solar..., dugc phan phdi rong rii, cong suat tir
450 dén 650 W. Hau hét san pham sir dung
cong ngh¢ Mono PERC hoac N-type, dat hi¢u
sudt  20,9+22,0%, voi gia trung binh
1,514+4,050 triéu dong/tAm [10]. Véi cong
trinh ndy chon tdm pin AE Solar 550 W (Voc:
51,44V, (Vmp): 42,57 V, (Isc): 13,67 A, (Imp):
12,92 A) [11] ¢ cong suat, hiéu suat va gia
phu hop).

2.2.2. Lwa chon Inverter va tuabin nwéc

Pé t6i wu hé théng 50 kWp, cb thé chon 2
bién tan 25+30 kW hogc 1 bién tan 5060 kW.
Inverter phi hop s& gitip t6i uvu hoa hiéu suét
va dam bao d6 tin cdy cua hé thdng ning
lugng mit trdi, trudng hop sau nay co thé lap
dat thém mot sd tdm pin mat troi. Tuong tu
nhu cach phan tich lya chon pin mat troi ta
chon 2 inverter LS LSLV0300H100-4COFN
v6i cong suat 30 kW vi dat cac thong sd yéu
cau ctia hé thong (gia 22.841.000 &) [12].

Pbi v6i tuabin nudc cho hé thdng nay, ta chon
tuabin nuéc Mini Hydro - XJ02-W-32 cong
sudt 30 kW, c6 thong sb k¥ thuat (Ivu luong:
0,085 m’/s) va gia 86,4 tricu [13].

2.2.3. Lwa chon acquy va khung gia d&

Ta Ilga chon acquy: Pylontech Force-L1-
48-10K65 (~48 V ~10,65 kWh, v6i hiéu suét /
chu ky xa nap 1a: 95%/500 lan va c6 gia
khoang 30 tri¢u, bao hanh 10 nam) [14].

Déi voi gia do tim pin ning luong mit troi co
gid phd bién hién nay 1a 350.000d+520.000
d/m’. Tuy thudc vao cong trinh cu thé.
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2.2.4. Nhu cau tiéu thu dién cta mét hé gia
dinh

Théng ké nhu cau tiéu thu dién phd bién &
vung noéng théon mién ndi chu yéu cho céc
thiét bi: dén LED, quat, TV, ndi com dién...,
c6 luong dién tiéu thu trong 1 ngay khoang
5,59 kW va trong 1 thang ~ 168 kW. Do do
nhu ciu dién nang ti€u thu mot ngay cho mot
ban tir 30 dén 50 ho 1a: 5,59 kW x (30 + 50) =
16,80 +~ 27,95 kW. Do d6 chon cong sut tuabin
nudc 30 kW 1a ddm bao cho truong hop ting
thém tai tiéu thu.

2.3. Ky thuat phan tich do dac

2.3.1. Khédo st hwéng va goéc nghiéng tam
pin

Ban dau khao sat so bo hién trang mit bang
du kién nham x4c dinh cac diéu kién tw nhién
nhu cuong do buc xa, bong dd, do cao va kich
thudc cua cac vat thé xung quanh. Sau d6 tién
hanh do I-V trén thiét bi (PROVA 1011), dong
thoi dat may do buc xa mat troi (Extech
SP505) vudng goc véi mit phang tim pin roi
diéu chinh goc nghiéng va hudng ciia tim pin
cho dén khi thiét bi do burc xa ghi nhan gia trj
16n nhét, chinh 1 goc nghiéng t6i wru.

2.3.2. Mé phéng va tinh toan hiéu suéat hé
thong

St dung phan mém PVSyst mé phong hé
théng dién mat troi, gitip danh gia san luong
dién va hiéu suét. Nhap cac thong sb6 nhu toa
d6 diém khao sat khu Van Chan - Yén Bai: Vi
do tir khoang 20°20" dén 21°45' Bic, 104°02’
dén 104°53' Pong, hudng, goc nghiéng, sd
luong chudi pin, théng sé Inverter... Két qua
mo phong danh gia anh hudng cia cac yéu td
nhu ton that nang luong, Lugng khi CO, cat
giam, bao cdo chi tiét vé hidu suat va san
lwong dién du kién theo thoi gian.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat hién trang
3.1.1. Két qua do cwong dé birc xa mat troi

Birc xa mit troi trung binh tai Van Chan - Yén
Bai khoang 4 kWh/m*ngay [1]. Phan bd
cuong do birc xa mit troi theo thang (biéu dd
Hinh 1) cho thdy cudong d6 birc xa mat troi
tang dan tir thang 1 dén thang 7, dat dinh vao
thang 6 va thang 7, gia tri cao nhat khoang 85
kWh/m? va bat dau giam dan sau thang 7, dat
murc thip nhét vao thang 12, twong tng voi
cac thang mua dong khi cuong do blrc xa mat
troi yéu hon vé&i gia tri khoang 25+30
kWh/m2, dién hinh vao thang 1 va thang 12.
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Hinh 1. Biéu d6 phan bé birc xa mét troi theo thang
tai Van Chan- Yén Bai

S6 gio ning twong tmg tir két qua thuc té cho
thay thang 7 c6 nhiéu ning nhat véi 1.850 gio,
trong khi thang 2 ¢ thoi gian ning trung binh
thip nhéat v6i 47 gio. Thoi gian ning trung
binh hing nim dao dong tir khoang 1.500 dén
1.550 gio. Day 1a co s¢ dé tinh s lwong tim
pin mat troi va cac thiét bi lién quan dé tinh
san lugng dién tuong tng.

3.1.2. Khao sat géc nghiéng téi wu

Tam pin dugc mat tro1 khao sat 1a AE Solar
100Wp (do tdm pin nho gon thao tac do d&
dang, hon ntra viéc xac dinh goc nghiéng thuc
té khong phu thudc vao loai pin), bang cach
do cac két qua vao cac khoang thoi gian trong
ngay khac nhau. Két qua duogc do tai khu vuc
Vin Chén - Yén Bai (Hinh 2).
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Hinh 2. Biéu dd hiéu suat cia cong suat cia tAm pin

theo goc nghiéng
T Hinh 2 cho thay khi tdm pin nghiéng vé
huéng Nam va diéu chinh theo cac goc
nghiéng khac nhau, cong suit bién thién dang
ké. Géc nghiéng tir 10 dén 30° thi cong suat
dat gia tri cao nhat, dao dong tir 92,52 dén
95,54 W. Tai goc 20°, cong suat dat cuc dai,
ddng thoi dam bao khong xay ra hién tuong
dong nudc mua trén bé miat tam pin. Nhu vay
vi tri khao sat (toa do: 21.6310°N vi d¢ Bic,
104.5975E kinh d6 Dong) goc nghiéng tdi uu
la 20°.

3.1.3. Khao sat vi tri lap dat tuabin nwéc

Ban Vang Ngan nam trong xa Subi Quyén -
mot ving nli cao, nam sau trong ddy Hoang
Lién Son. Khu vuc nay cé nhiéu sudi, khe, do
ddc thu ving cao nén cac khe subi & diy co
dong chay mua [16]. Tai vi tri khdo sat co khe
sudi chdy gan nhu quanh nim, Nudc ¢ duoc
tich & bé chra, rdi méi chay xudng tuabin
theo duong 6ng dan. O dau duong 6ng dan
nude s& c6 mot tim mang loc rac dé tranh rac
gay vudng vao canh quat hay banh xe trong
tuabin. O dau vao ctia may phat dién ta c6 mot
van dé diéu chinh lugng nudc vao trong
tuabin.

3.2. Két qua thiét ké hé thong pin mat troi
két hop tuabin nwéc

3.2.1. M6 hinh hé théng pin mat troi két
hop tuabin nwéc

So d6 hé thdng (Hinh 3) bao gom:

Khe sudi lwu vue chira nwée: Cac khe subi
khu vuc Iuu vuc c6 dién tich khoang hon 80
ha dugc ndi suy tur ban dd vé tinh, quan sat
thuc dia va cac ngudn tin dia phuong [15, 16].

Bé chira Bo diéu khién Hé théng pin
nuoc thong minh mat troi

v v v

HNé thong |4 Tl”} .dif“:u In vecter

dan nuée phoi dién

Tua Bin Tai tiéu B(f? Iuu trix
thu (dc quy)

Hinh 3. So’ dd hé théng lai két hop

2. Bé chira va hé thong din nwéc: duoc thiét
ké bang tudng cao 1,4 m, rong 35 m chin
ngang khe sudi nho nhu mot dap tran, thu
gom nudc mua/sudi, tao bé nudc cho tuabin,
dung tich khi dat mirc nuéc 1,4 m ude tinh
khoang hon 5000 m?, ¢&am bao cung cip nudc
lién tuc trong 16 - 24 gid. Pau ra cua bé chua
¢6 2 duong 6ng (6ng dan cao su ap luc cao)
song song ¢ diém nbi hop nhau ¢ diém dau
vao tuabin (muc dich ting toc dong chay), co
van diéu khién luu luong (van dién diéu
khién, do bo diéu khién thong minh kiém
soat) va hé théng thoat nude sau tuabin.

3. Tuabin nwée: Hé thong sir dung tuabin
nude Mini Hydro 30 kW - model XJ02-W-32.

4. Bo diéu khién théng minh, duoc lap trinh
dé diéu khién dong/md van nudc, quan ly diéu
tiét ngudn dién wu tién mat troi - thay dién -
acquy va bao vé hé thong va canh bao su cb.
5. Dan pin mit troi 50 kWp: Cac tim pin
mit troi (tim pin AE Solar 550Wp), hé thong
khung gia d&, day dan DC, chdng sét).

6. Inverter (Bién tin): Sir dung 2 inverter LS
LSLV0300H100-4COFN cong suat 30 kW
dau song song, c6 kha ning sac/xa acquy (co
hd tro ty dong cung cap dién cho tai.

7. B luu triv (Acquy): St dung 2 acquy
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Pylontech  Force-L1-48-10K65 (48 V-10.65
kWh) duoc ddu ndi tuong tGng véi 2 inverter
tuong Ung.

8. Tu diéu phdi dién: (hé thdng role,
aptomat, bo giam sat théng minh,...) cac thiét
bi dugc diéu khién boi bo diéu khién thong
minh dé phan phdi dién hop 1y dén tai tiéu
thu.

9. Tai tiéu thu: 13 46 ho dan toc Dao va mét
s6 ho dan toc khac.

3.2.2. Két qua tinh toan théng sé6 cta hé
a) Tinh toan cac théng cua dan pin

= S6 lugng tim pin dé c6 cong suat 50 kWp
la: 50 x 10°/550 = 90,91 tam, dé thuan ti¢n
cho viéc chia chudi khi lép dit ta chon 90 tAm.

= 2 invecter LS LSLV0300H100-4COFN
cong suit 30 kW c6 thong s co ban: (dai dién
ap MPPT: 2001000 VDC; bién ap khéi
dong: ~250 V; S6 MPPT: 3; Pinh mirc dong:
61A; Hiéu suat: H = 98,8% [12]. Can cir cac
thong sb trén ta tinh s6 tdm pin va s6 chudi
phu hop.

+ Can ctr vao gidi han dién ap MPPT, Nyx =
1000/50 = 20 tAm va Nyin = 400/45 = 9 tam,
phuong an chia 90 tim pin thanh 6 chudi, mdi
chudi 15 tAm nbi tiép 1a phu hop nhat.

+ Khi d6 (Vimp): 15 x 42,57V = 638,6 V;
(Voc): 15 x 51,44 V=T71,6 V; Vi va Ve déu
thoa man (<1000 V) dién ap MPPT trén
invecter.

+ Dong dién hoat dong cuc dai cua tam pin la
12,92 A, va inverter c¢6 thé chju duoc dong
dién dau vao 1a 12,92 x 3=38,76 < 61 A nén
c6 thé két ndi 3 chudi song song.

+ Cong suat mdi chudi 1a 15 x 550 W= 8250
Wp.

+ Cong suat dau vao mdi inverter 12 3 x 8250
= 24750 Wp < 30/1,2 = 25 kWp (1,2 1a hé sd

an toan, thong thuong cong suét inverter cao
hon 1,2 1an cong suat dau vao dé tranh qua tai
va 1a diém hoat dong cho hi¢u suét cao nhét).

+ Khoang céach giita cac chudi 1a 1,5 m dé
dam bao cac tdm pin khong che bong 1an
nhau, dac biét vao ngay dong chi {d > 1.133
/(tan 45°)}.

+ Dién tich 1ap dat (m?): 1a dién tich cc tim
pin cong dién tich khoang cach giltta céc
chudi. Véi 90 tdm pin thi dién tich can 1a: 90
x 2,278 x 1,133 + (6-1) x 15x 1,133 x 1,5 »
360m”.

b) Tinh toan, Iwra chon acquy Iwu trir

Do chi can tich trit dién du tir pin mat troi va
tuabin nudc va do hé sé xa sdu DOD: 90-95%
[14] cua acquy Pylontech Force-L.1-48-10K65
(48 V - 10,65 kWh) nén nang lugng st dung
thue té (2 x 10,65 x 0,9 19,2 kWh), tirc 1a 2
bd acquy loai trén thi dat yéu cau dién lugng
dam bao cho hé théng hoat dong 6n dinh.

c) Tinh toan lwong nwéc cho tuabin nwéc

Tir cac thong sb cua tuabin (muc 2.2b) [13].
lwong nuée can cho tuabin hoat dong trong 1
nam la: Vi, = Qt =[P/(p x g x Hx )] x t=
30.10°/(1000x9,81x45%0,85)x3600x 12x365=

Hinh 4. (a) Tuabin nwéc 30 kW
(b) Nguén nwée khu viee Van Chan -Yén Bai
Luong mua trung binh hang ndm tai Yén Bai
dat tr 1650-1849 mm [16] nén dién tich duogc
tinh theo cong thirc: A=V /(Py,*xC) (C 1a hé s6
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troi chay, ddi véi khu vuc doi nti Yén bai thi
C ndm trong khoang 0.8 dén 0,9). Do dé:
[(1650+1849)/2]/(1,26 x 10° x 0,9) = 75,7 ha.
Diéu kién thuc té cho thiy cac suon doi tich
nudc udc lugng trén 80ha ludn thoéa man
(Hinh 4b).

d) Tinh sén lwong dién cua toan hé thong
» San lugng dién pin mat troi (trén PVSYS)
trong mot nam la 58897 kWh/nam va hi¢u

sudt hé théng dat duoc l1én dén 81,77%
(Hinh 5).

Main results

System Production

Produced Energy 58897 kWhiyear Specific production 1180 KiWKWplyear

Perl. Ratio PR BILTT %

Normalized productions (per installed kWp) Performance Ratio PR

PR Partormance Rae (Y11 Y1) : 0818

Hinh 5. San lwong dién va hiéu suét

cua hé thong dién mat troi
Tinh theo cong thuc 1y thuyét: P X t4io ning X
= 49,5 x 1550 x 0,8 ~ 59400 kWh/nam. So
sanh  voi két qua trén PVsyst léch
59400/58897x100% ~1%. Hi¢u suit dat duogc
kha cao cho théy viéc lwa chon céac thiét bi 1a
phu hop cho hé théng.

* San lugng dién tu tuabin nudc: Voi kich
ban ban diu trong ngdy, tuabin nudc hoat
dong tir 5h00 dén 10h vé6i cong sudt tir 60%
(khong dat 100% cong suat 1a do do cao
h = 45 m giita bé trén v4i tuabin va ngudn
nudc can tich trit du phong & bé va viéce tiéu
thy dién vé dém it hon ban ngay nén cong suat
trung binh trong nira ngay vé dém khodng
60%) giam dan dén 20% va tir 14h dén 21h00
cong suét tang tir 20% dén 60%, tir 21h00 dén
23h00 thi giam xudng con 40% duy tri dén
3h00 ngay hém sau va ting dan dén 60% vao
thoi diém 5h00, (kich ban nay duoc lap trinh

“nhiing” trén bo diéu khién thong minh, c6 thé
ty chinh qua mé ngudén mé dé phu hop thuc
té). Quy ddi theo cong suit toan phan trén
phan mém, tuabin hoat dong twong dwong 4,7
gid/ngdy, giup tiét kiém dién va nudc, dong
thoi gidm nguy co qua tai.

Téng san luong dién mot ngiy cua hé thong
dat khoang 280 kWh, gdm 160 kWh tir dién
mat troi va 120 kWh tir thay dién (30 kW x
4,7 gid x hiéu suét 0,85). Ngudn dién nay du
cdp cho khoang 50 ho gia dinh (280/5,59
kWh/hg). Luong dién du thira wdc tinh 22,4
kWh/ngay, do ton hao trong qua trinh luu trir
5-7% va can cu trén dung luong va gid céac
loai acquy trén thi truong hién cé nén nhém
nghién ctru dé xuét 2 acquy trén (dung luong
19,2 kWh) dé tich trit nang luong du thira.

Niang luong tich trit thuy niang chinh 1a bé
chtra nudce c¢6 dung lugng khoang hon 5000m’
¢6 tiém nang dién cho tuabin 1a:

E=pxgxHxVxq
=1000x9,81x45x5000x0,85 ~1,877x10°]

Poi sang kWh (1 kWh = 3,6x10° J):
thi E = 1,877x10°J/3,6x10° J = 521,4 kWh

Gia thiét trong nhidu ngay khong c6 nang thi
h¢ thdng dién tuabin nudc hoat dong véi cong
sudt 60-70 % trong 24 gid, tong cong suét tidu
thu trén tai 1a 5.59 x 46 =257 kWh/ngay, tic
la khong str dung dién acquy va dién mat troi
v6i bé tich trit nudc, nén luén du cung cip
cho tdi hoat dong khoang hon 2 ngay
(521,4/257~ 2,03 ngay). Nhung thyc té tai du
an da thuc hién cho thiy trong nhimng ngiy
tro1 mua, am u hé théng mat dién mat troi van
hoat dong & muc 12-15%, hon nita con c6 mot
phan dién tir acquy va ludn c6 luong nude tir
luu vuc d6 vé bé chira nén hé thdng dam bao
6n dinh luong dién cho tai hoat dong.
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3.2.3. Dw tru kinh phi va l¢ii ich céng trinh

Bang 1. Bang dw chi cac hang muc thiét bi chinh cho hé théng

Loai thiét bi S6 lwong | Pon gia (VNDP) | Thanh tién (VND)

T4m pin mit troi AE Solar 550 Wp 90 2.200.000 198.000.000
Bién tan LS LSLV0300H100-4COFN 30 kW 2 22.841.000 45.682.000
Acquy Pylontech Force-L1-48-10K65 2 30.000.000 60.000.000

Bo diéu khién thdng minh ZALAA 1 2.450.000 2.450.000
Tuabin nude 30 kW Mini Hydro - XJ02-W-32 1 86.400.000 86.400.000
H¢ théng khung d& 1 21.600.000 21.600.000
Vat tur phu (thiét bi dong ngit, tu dién, day...) 1 30.000.000 30.000.000
Chi phi mét phan nhan cong 20.000.000 20.000.000
Téng chi phi 463.532.000

Chi phi la 463.532.000 VND, gitip nhom du
an udc tinh tong mic dau tu can thiét cho hé
thdng, dam bao phan bd ngudn vén hop 1y va
phan bd chi phi giita cac thanh phan khac
nhau dé thuc hién cong trinh nay. Vi gia dién
tiéu dung hién nay 2167 d/1kW, thi héa don
tién dién 46 ho trong 1 nam:

168 x 12 x 46 x 2.167 =200.958,912 VND

S6 tién tiét kiém dugc khi sir dung hé thong
dién mat troi trong 1 nam = 200 tri¢u déng, tri
gia theo thoi gian st dung tinh theo gia dién
v6i chi phi nguyén vat liéu chinh la:

T =463,532 triéu/(200 tri¢u) = 2,3 nam

Uu diém cta hé théng 1a mua kho thi ning
nhiéu ngudn dién sir dung chi yéu ning lugng
mat troi, con mua mua it néng thi hé théng
dién nuoc lai tan dung duoc tdi da va duy tri
cho h¢ thng vao budi tbi), giam dugc chi phi
kéo day so voi dién ludi. Sau 2,3 nam tré di gid
tri mang lai g?m 200 triéu/1nam, mac du chua
trir chi phi khac nhu bdo hanh, bao dudng
nhung ciing thiy gié tri loi ich vé kinh té so véi
cac moO hinh tuong duong [17, 18, 19]. H¢
thong két hop hai ngudn nang lugng tir pin mit
troi va tuabin nuéc cung két hop luu trir kép

(acquy va tich trir thiy ning) cho phép bo sung
dién nang thiéu hut va duy tri ngudén cung 6n
dinh. Vao mua mua it ning, ngudn thity dién
dong vai tro chu dao; nguoc lai, vao mua kho it
nudc, ning luong mat troi lai chiém wu thé.
Trong nhitng ngay dic biét khan hiém ca ning
va nudc, hé théng acquy va bé chira nude dy
trir dam nhan vai tro bd sung. Cau hinh nay
dam bdo tinh lién tuc trong cung cép dién, dap
tmg nhu ciu sinh hoat hang ngiy tai dia
phuong. Pay chinh 1a uu thé cia nghién ciu
nay so voi nhidu cong trinh [3, 4, 6, 7, 19, 20]
thién vé mo hinh hoa va tbi vu thuat toan.

4. KET LUAN

Nghién ctru di thiét ké va danh gia hé thong
dién lai ghép gilta pin mat troi 50 kWp va
thiy dién 30 kW cho khu vyc mién nui Vian
Chan - Yén Bai. Két qua cho thdy hé thong
khong chi d4p ng nhu cau dién sinh hoat cho
46 ho dan voi san lugng 6n dinh, ma con khai
thac hiéu qua loi thé bd sung 13n nhau giira
hai ngudn ning luong téi tao theo mua va theo
chu ky ngay/dém. Viéc tich hgp luu trit kép
(acquy va tich trir thiy ning) cung bo diéu
khién théng minh gitip hé théng van hanh 6n
dinh, giam thiéu riii ro gidn doan dién ning,
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Cac két qua ciing cho thiy tinh kha thi cua
cong trinh khong chi ¢ hiéu qua kinh t& ma
con & kha ning nang cao chat lugng doi séng,
tao dong luc phat trién kinh té - x3 hoi cho
ving cao, dong thoi dong gép vao muc tiéu
quéc gia vé chuyén dich ning luong va giam
phat thai khi nha kinh. Pay la co s& quan
trong dé trién khai, nhan rong cac mo hinh

dién lai ghép tai nhiing khu vuc mién nui,
vung sau mién nai.

Loi cam on: Cong trinh nay dwoc thuc hién
trong khuén khé dé tai Cap Pai hoc, md so:
T2023-PC-090. Nhom tac gia xin chan thanh
cam on su hé tro kinh phi cua Pai hoc Bach
khoa Ha Noi.
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