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Tom tit: Ngay nay khai thic nang leong truyén théng ngdy cang gdp khé khan, nén

viéc sir dung nang lwong mat troi ngay cang tro nén pho bién. Poi voi cac loai nang lwong

tdi tgo viéc nang cao hiéu sudt thu nang lwong dé biéen thanh dién la van dé can thiét phai

lam. Trong viéc thu nang luwong tir mdt troi, thi diéu khién deé co duoc diém cong suat cuc dai

cua tam pin mat troi la rat quan trong. Bai bao nghién cuu ché tao bo diéu khién nap acquy

tir nang leong mdt troi (NLMT) bang gidi phép nap tim diém cong sudt cwe dai ciia pin mdt

troi, dwa ra so do mach dién va luu do thudt toan diéu khién va san pham.

Tir khéa: tym diém cong sudt cwe dai (MPPT), nhiéu loan va quan sat (P&O),Piéu ché do
rong xung (PWM: Pulse Width Modulation), Thudt todn dién ép khéng déi (CVT) (Constant Voltage
Tracking), Thudt todn dién dan gia tang (INC) (Incremental Conductance)

I. Dit vin dé

St dung ndng lugng mat troi
(NLMT) dang ngay cang trd nén phd bién
trén toan cau, nhidu qubc gia dang dau
tu va thuc day phat trién cdc ngudn ning
luong tai tao dé dap Gmg nhu cu ning
luong va giam thiéu tac dong tiéu cuc dén
moi truong va phy thude vao ngudn ning
luong hoa thach. Trong cic ngudn ning

lugng tai tao, ndng lugng mat tro1 duoc st

! Khoa Pién - Dién tir, Truong Dai hoc M¢ Ha Noi

dung rong rai nho sy phat trién cua cong
nghé tim pin niang lugng mit troi (PV —
Photovoltaics). Cac hé théng dién mat troi
c6 thé duogc lép dat trén mai nha, trén mat
dat hodc trén cac hd nudce. Nhiéu qudc gia
nhu Trung Qudc, My, An Do, Nhat Ban
va Puc... da dau tu 16n vao dién mat troi
va xay dung cac dy an dién mat troi quy
mo 16n. Viét Nam duoc dénh gid 1a qudc
gia c6 diéu kién thién nhién tiém ning cho

phat trién dién mat troi. Nhu vay, vai tro

2 Trung tim R&D, Cong ty ¢6 phan Bong dén & Phich nuéc Rang Pong
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cung cdp dién cia ning luong mit troi IL. Co bén vé gidi phap nap acquy
1a tit yéu. Do d6, nghién ctru vé cac van tr NLMT

dé co lién quan dén nang luong mat troi, 2.1. H¢ théng dién nang lwong
trong d6 nap acquy tur tam pin NLMT Ia mdt troi

rat can thict. Xét vé phuong dién khai thac, ning

lugng mét troi dugc thu nhan va bién d6i
thanh dién ning boi cac hé thong PMT.
Theo ché d hoat dong cac hé théng PMT
c6 thé phan ra thanh 3 loai chinh (hinh 1)
nhu sau (Than Ngoc Hoan, 2009, Nguyén Vin
Tan et all, 2014, Ali Reza Reisi et all, 2013):
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Hinh 1. So d6 khéi hé théng den LED nang lugng mat troi: a) doc 1ap (khong co ludi dién);
b) song song v6i ludi dién (Hybrid) ¢6 luu trit, c. N6i ludi khong luu trit

- Hé doc 1ap (hinh 1a): duogc str dung thiét ké tu dong ngat khi mét ngudn ludi
cho nhitng khu vire khong c6 dién ludi. Bé AC va do d6 khong cung cip duoc dién du
hoat dong hé doc 1ap can c¢6 bo luu trit dién phong. Do két ndi don gian va chuyén doi
vao ban ngay va phat dién vao ban dém nho tryc tiép DC/AC, hé ni ludi c6 gia thanh
inverter DC/AC. Do sir dung phan 16n dién dién nang cua ré hon cac h¢ PMT khac
nang tir bo luu trit, do d6 hiéu suit chuyén DPbi véi mot hé théng NLMT quy
d6i cua hé doc 1ap thap, kéo theo gia thanh mo nho (hinh 1la, b), cdu hinh mot hé
dién ning cao. Tuy nhién hé doc lap co thé thong nang luong mit troi, c6 4 khau
mé rong bang cich két ndi ludi du phong (thanh phén) chinh:
va cic ngudn tai tao khac. 1. TAm pin NLMT (pin PV) bién d6i

- Hé hybrid (hinh 1b): 1a hé lai anh sang mat tro1 thanh dién nang;
(hybrid) ctia hé doc lap va ndi ludi: Hé 2. Piéu khién nap acquy tir tim pin
thng vira c6 bo luu trit ning luong vira NLMT va xa ra module LED ;
c6 bd inverter DC/AC ¢6 thé hoat dong 3. Inverter bién ddi tir dién mot chiéu
doc 1ap vira co thé hoa ludi. acquy thanh di¢n xoay chiéu cép cho tai

- Hé ndi ludi (hinh 1c): hoa luéi dién 4. Acquy luu trlt ndng lugng;
theo nguyén tic tiéu thu va phat hai chiéu Trong 4 thanh phﬁn trén, by nap, xa

1én ludi dién qudc gia. Hé nbi ludi duge acquy dong vai trd quan trong nhit. Bo
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nap xa la khau nap nang lugng vao acquy
tir tim pin NLMT cho dén khi acquy day
tu ngit nap va xa ning luong acuy ra tai
cho dén khi dung luong acquy giam dén
mdt mirc nhat dinh (thuong con 20% dung
lugng) thi dung xa. Trong bai bdo nay,
chi tap trung nghién ctru bo nap xa tir pin
NLMT vao acquy.

2.2. Cac giai phap nap acquy

Hién nay, dé nap acquy tir tim pin
NLMT an toan c6 hai phuong phép nap
acquy tir tim pin NLMT (Nguyén Vin Tn
et all, 2014), Ali Reza Reisi et all, 2013),
Chakarajamula Hussaian Basha, 2024)
la: PWM (Pulse-width modulation) va
MPPT (Maximum Power Point Tracking).
Nhirng cong nghé nay chu yéu duogc sir
dung trong nganh cong nghiép nang lugng
mat troi va ca hai cong nghé déu 1a lya
chon t6t khi nap cho acquy cua mét cach
hiéu qua.

Pé hiéu dugc sy khac biét gitia
hai phuong phap nap nay, hiy nhin vao
dudng cong dic tinh cong sudt cia tam
pin NLMT (hinh 2 duong mau do). Diém
ly tuong dé thu nhan cong sudt cua tim
pin NLMT theo duong dic tinh 1a diém
¢ cong suit cuc dai (MPPT). Gia tri ndy
thay doi tiy thudc vao diéu kién chiéu xa

Ve
(V)

Viwm Ve

Hinh 2 DBdc tinh pin PV

Dbi véi bo diéu khién MPPT dong
dién va dién ap ty dong thay doi sao cho
diém lam viéc c6 cong suét cuc dai (diém
MPPT trén hinh 2).

Trong trudng hop bo diéu khién
PWM, dién ap cua pin PV phu hop véi
acquy (bo qua tén hao). Trong cac bo diéu
khién nhu vay, dién ap va dong dién cua
hé thdng PV duoc xac dinh bai mot duong
thang dimg trén dudng cong I(V). Nap
theo cach nay s€ khong thu dugc ning
luong t6i da tir pin PV (diém PWM trén
hinh 2)

Tém lai, trude khi chon bo diéu
khién nap acquy PWM hay MPPT, tt
hon hét nén kiém tra dia diém, diéu kién
cta du 4n, cac chirc ning can ¢ va kinh
phi danh cho cong nghé. Bé dé dang hon
trong vi¢c chon loai bd diéu khién nap
PWM hay MPPT, duéi diy tom tit so
sanh gitra bd diéu khién nap PWM va bd

trong ngay. diéu khién nap MPPT.
Bang 1.1 So sanh bo diéu khién nap PWM va MPPT
Tiéu chi Bé diéu khién PWM Bo diéu khién MPPT

Dién ap solar panel hop nhau

Dién 4p solar panel va acquy nén phii | Dién 4p solar panel ¢6 thé cao hon

dién ap acquy

Hoat dong ¢ dién &p acquy vi vdy nd  |Hoat dong cao hon dién ap acquy, vi

bién &p Acquy hoat dong t&t ¢ nhiét do 4m va khi vy n6 co thé boat dong tot hon ¢ nhiét
acquy gan nhu day 7 d6 lanh va khi acquy yéu.
Kich thudc Hé Thong thuong duge dé nghi deé su dung |= 150W - 250W trd [én dé tan dung loi

thdng trong cac hé thong cong sudt nhé hon. | ich MPPT
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Tiéu chi B¢ diéu khién PWM

B¢ diéu khién MPPT

H¢ thong noi ludi

hay khong noi luoi acquy danh nghTa 12V)

Phai sir dung mo-dun PV khong ndi
luGi (vidu V=17 - 18 V cho dién dp |Iu6i/ chi phi thip hon dé gitip giam chi

Cho phép sir dung Module PV noi

phi tong thé hé thong PV.

Kich thudc solar
panel

Kich thudc solar panel tinh bang Amps | Solar panel c6 kich thu6c tinh bang
(dua trén dong dién dugc tao ra khi
tam PV hoat dong & dién ap acquy)

cong sudt tm pin Wp (dya trén bo
diéu khién toi dal  xV )

Gia ca Gia thap

Gia cao gap 3-5 lan

3.3. Gidi phdp diéu khién nap
MPPT

C6 rat nhiéu thuat toan duogc st dung
cho bai toan diéu khién MPPT. Nhung pho
bién nhat 14 3 thuat toan (Than Ngoc Hoan
2009, Nguyén Vin Téan et all 2014, Ali Reza
Reisi et all, 2013, Anmol Ratna Saxena 2014,
Pawan D. 2013):

e Thuat doan dién ap khong doi
(CVT),

e Thuit toan nhiéu loan va quan st
(P&O),

e Thuat toan dién dan gia ting (INC)

Piéu khién bam diém céng sudt
cue dai

Tam pin NLMT c6 quan hé phi
tuyén I(V) (hinh 2), céng suét ra ciia nd
phu thudc chu yéu vao tai. Do do, khi
tai ndi truc tiép vao PV 1am hiéu suét hé
thong giam. Thém nita, gia mot tAm pin
NLMT con dit nén viéc tang hi¢u suét
phat dién ciia acquy, kéo dai tudi tho cia
no6 tro thanh van dé& chu yéu. Cong suét
sinh ra do tim PV phu thudc vao buc xa
mat troi va nhiét do, vi thé dé ting hiéu
sudt ctia tim pin NLMT can c6 hé théng
diéu khién PV bam diém cong suit cuc dai
MPP (Maximum Power Point) nhim tim
su hoat dong tdi uu vé dién ap cua tam PV
dé tang hiéu suét cua PV.

Pé dat dugc didu nay phai c6 mot
gidi thuat doi theo diém cong suit cuc dai
ctia tim PV.

K§ thuat tim kiém c6 thé goi gon
trong 3 budc sau (Than Ngoc Hoan 2009,
Nguyén Vin Tén et all 2014):

1. Lam nhiéu loan PV,

2. Quan sat dap ung cua tdm pin
NLMT,

3.Thuc hién thay ddi ndi cac tim pin
NLMT thich hop.

Nhom phuong phdp nay khong sur
dung cac thong sd cia tim pin NLMT,
tinh toan it nhung cin cac cam bién do
dién 4ap va dong dién ctia tam pin NLMT.
Nhuoc diém co ban ctia phuong phap 1a
can mot s6 luong 16n dong tac lap dé tim
diém MPP.

Trong céc thuat toan diéu khién trén
thuat toan nhiéu loan va quan sat duoc sir
dung nhiéu hon. Ban chit cta thuat toan
nhu sau:

2.3.1. Thudt todn nhiéu loan va
quan sat (P&O)

P&O la m¢t phuong phap tuong
dbi don gian va dugc st dung thong dung
nhét. Thuat toan nay xét sy tang, giam
dién 4p theo chu ky dé tim dugc diém
lam viéc c6 cong sudt 16n nhat. Trong
thuat toan nay, mot nhiéu loan nho duoc
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dua vao hé thong (Than Ngoc Hoan 2009,
Chakarajamula Hussaian Basha 2024, Harrag
A. & Messalti S. 2019). Su nhiéu loan nay
khién cong suit ciia tim pin NLMT thay
d6i. Néu su bién thién cua dién ap lam cong

sudt tang 1én thi sy bién thién tiép theo s&
giit nguyén chiéu huéng ting hoic giam.
Nguoc lai, néu sy bién thién lam cong suat
giam xudng thi sy bién thién tiép theo s&
¢6 chiéu hudng thay d6i nguoc lai.

S 4

/[

Do V(i), I(k) /

!

P(k) = V(k). I(k)
AP(K) = P(k)-P(k-1)
AV(K) = V(K)-V(k-1)

V =V+AV V =V-AV

V =V+AV V=V-AV

! v

V(k-1) = V(k)
P(k-1) = P(k)

Hinh 3. Luu d thuat toan nhiéu loan - quan sat

Luu d6 thuit toan nhidu loan va
quan sat duoc chi tiét nhu trong hinh 3.

Khi diém 1am viéc c¢6 cong sudt 1on
nhit dugc xac dinh trén duong cong dac
tinh P-V (hinh 2) thi su bién thién dién ap
s& dao dong xung quanh diém lam viéc c¢6
cong sudt 16n nhat do6 (diém MPP) (Than
Ngoc Hoan 2009, Karami N. (2017). Dé giir
cho su thay d6i cong suit nho, kich thudc
nhiéu loan duoc gilt & muc rat nho. Thuét
toan dugc phat trién theo cach dat dién ap
tham chiéu cta tim pin NLMT tuong tng
véi dién 4p dinh cua mo-dun. Sau do, b
diéu khién PI hoat dong di chuyén diém lam

vigc cua tam pin NLMT dén mirc dién ap cu

thé d6. Quan sat thay rang c6 mot s6 ton that
dién ning do sy nhiéu loan nay ciling nhu
viéc khong theo doi dugc nang lugng trong
cac diéu kién khi quyén thay doi nhanh.
Nhung thudt toan ndy van rat pho bién va
don gian (Than Ngoc Hoan 2009).

Trong thuat todn nay, dién 4p hoat
dong ctia tim pin NLMT bi nhiéu bdi mot
gia s6 nho AV va két qua lam thay doi
cong suat AP.

Hinh 4 mo6 ta nguyén ly hoat dong
cua thuat toan P&O, tir d6 c6 thé suy ra
cach thuc hoat dong cua thuat toan nhu
sau (Than Ngoc Hoan 2009, Anmol Ratna
Saxena et all (2014):



- Néu diém hoat dong cua hé théng
dang di chuyén theo hudng 1 (AP < 0 va
A<0) thi can ting dién 4p hoat dong 1én dé
di chuyén diém hoat dong t6i diém MPP.

- Néu diém hoat dong ctia hé thong
dang di chuyén theo huéng 2 (AP > 0 va
AV>0) thi can ting dién ap hoat dong 1én
dé di chuyén diém hoat dong téi diém
MPP.

- Néu diém hoat dong ctia hé thong
dang di chuyén theo huéng 3 (AP > 0 va
AV<0) thi can giam dién ap hoat dong dé
di chuyén diém hoat dong t6i diém MPP.

- Néu diém hoat dong ctia h¢ thong
dang di chuyén theo hudng 4 (AP < 0 va

AV>0)
P(VR MPP

VR
|

Hinh 4. Cach xac dinh diém cong suét
cuc dai (MPP)

1

NV

A\

I11. Phwong phap nghién ciru

Pay 14 d¢ tai mang tinh thuc tién,
nén chung t6i da giai quyét van dé theo
cach tiép can va phuong phap sau:

3.1. Quan sat: Cong ty c6 doi
ngii nghién ctru thi trudng (c6 phong thi
truong), cac chuyén vién trong phong
ndy nghién ctru nhu cau thi truong, dé
xuét véi 1anh dao cong ty dah muyc san
pham thuong mai hoéa. Chang han nhu
xét thiy nhu cau vé hé thong thiét bi st
dung NLMT c6 nhiéu du dia thi tap trung
nghién ctru van dé nay.
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3.2. Piéu tra: T nhiém vu duoc
giao, dé co cac thiét ké phu hop nhat vé ky
thudt, my thuat, gia ca ... ching toi tién
hanh diéu tra 13 tim hiéu, nghién ctru, thu
thap dir liéu va danh gié cac khia canh cua
ndi dung nghién ctru.

3.3. Thwe nghigm: Tién hanh
thuc nghi€ém cac gidi phdp nghién ctu
bang mé phong, bang lap mach mau thu
nghiém, ché tao 16 nho, thur nghiém theo
cac tiéu chuan qudc gia va qudc té (voi
su dau tu bai ban ciia cong ty nén chiing
t6i c6 di1 ning lyc dé 1am cac thir nghiém
nay). Chi khi hoan toan dép ung céac chi
tiéu, tiéu chuan quy dinh tién hanh san
xuat thuong mai.

3.4. Phin tich tong két kinh
nghi¢m: Cic nghién cuu cua ching toi
déu duoc tong hop thanh cac bao cdo, tai
liéu nay la mdt dang, céc tai liéu téng két
nay dya trén viéc thu thap, hoc tap va téng
hop tir cac thanh qua nghién ctru trude do
dé 1am nén tang cho nghién ctru dang thyc
hién.

IV. Két qua nghién ctru

4.1. So dé dong luc lwa chon

Bo diéu khién nap acquy theo
nguyén 1y MPPT c6 so do khdi nhu hinh
5. So @6 khdi hinh 5 c6 thé néu tom tit
nhu sau:

e Khi diéu khién sac: diéu khién
cong suit sac thong qua tin hiéu diéu
khién tir khdi xtr 1y trung tam.

e Khéi xtr Iy trung tam (MCU): 1a
noi tinh toan, xir 1y dit liéu va diéu khién
cac ngoai vi bao gdm diéu khién sac
MPPT, c4c bio vé, diéu khién x4 .....
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e Khdi chuyén mach DC: duoc cap
ngudn dong luc tir acquy hay ngudn AC/
DC va nhan tin hi¢u tir khéi diéu khién,

xuat 1énh di€u khién cong suat ra tai.

‘.,I"’!

e Khéi ngudn nudi: 1a noi cung
cip nang luong cho toan b hé thong
hoat dong.

sac

Didukhién |MPPT| Khéi diéu khién
< trung tram (MCU)

»| Khoi chuyCn

mach DC $ g
v T 4 £+ 4
Acquy 12/24V Khéi nguén AC/DC Khdi ngudn nuéi

Hinh 5. So @6 khdi mach diéu khién nap acquy theo nguyén Iy MPPT

Luta chon so do dong luc

Céu hinh cho hé théng chiéu sang
LED biang NLMT nap theo nguyén Iy
MPPT bao gém ba bd bién dbi: mot bd
bién d6i BUCK dung dé sac ning luong
tr tim PV cho acquy, mot bo bién dbi
ting ap cho acquy dé xa cho tai va mot
b diéu chinh dién ap (hay dong dién) tai.
Mot hé théng nhu vay doi hoi mot so dd
diéu khién phdi hop cho ba bo bién dbi
c6 thé s& phic tap. Ngoai ra, chi phi cua
bo bién d6i c6 thé anh hudng chi phi cua
toan by hé thé)ng. Mot cAu tric don gian
cho hé théng NLMT ddc lap bao gém mot
module PV, mét bo aqcuy (AQ) va bo bién
d6i hai chiéu nap, xa (bo xa khong nghién
ctru chi tiét trong bai bao nay) lién quan,
1a sy két hop cua bd bién d6i BUCK va
Boost nhu trén hinh 6. Céc thiét bi chinh
dé hoat dong hiéu qua 1a bdo bién dbi
BUCK-Boost hai chiéu sir dung vi diéu

khién va bd acquy.

Hoat dong cia mach duoc gidi thich
khai quat nhu sau

Céc phan tir chinh cua so dd hinh 6
bao gdbm: Module PV, ty dién bus DC C)
hai mosfet cong sut (S, vaS,)), mot cuon
cam loc (Lp), mot ty dién dau ra (C,) va
acquy. Bi6t D, va D, 1a cac didt song song
ngugc 0 bén trong cia MOSFET cong
sudt S, vas,. Néu ning luong cung cap tir
ngudén NLMT du (tro1 da nang), mach sé
hoat dong ¢ ché do sac (S, dan) dé luu trix
nang luong vao acquy. Khi khong du cong
sudt (troi bi may che, hay vé dém), mach
s€ hoat dong & ché do xa (S, dan) dé cung
cap ning luong can thiét cho tai. Do do,
mach dién hai chiéu dé xuit c6 thé cung
cap dién 6n dinh va déng tin cay cho tai.

So dd mach phan ctng bo nap xa
acquy tor NLMT dugc lya chon trong bai
béo dé ché tao bd nap acquy tu NLMT,

duoc cho nhu ve€ trén hinh 7.
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VDK
Hinh7. So d6 mach phan cimg diéu khién nap acquy MPPT
4.2. Két qua ché tao bj nap xi
Hinh 8 1a anh chyp B nap acquy theo nguyén Iy MPPT dugc nghién ctu, da duoc ché tao.
- R, .

a. b. c
Hinh 8. Mach diéu khién nap acquy theo nguyén Iy MPPT:
a, b) Mach in, ¢) Bo diéu khién hoan chinh
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4.3. Két qud thir nghiém

Céc thtr nghiém dbi véi bod nap xa
theo di thuc hién bam theo tiéu chuan
IEC 62509 Acquy charge controllers for
photovoltaic systems — Performance and

functioning bao gém cac thir nghiém
[IEC62509]

Két qua thir nghiém bo nap acquy
MPPT10A do Rang Pong ché tao dugc
thé hién dudi bang sau:

Bang 1. Két qua thir nghiém bd nap acquy MPPT10A

Théng s6 B sac MPPT10A
Ché do nap Cheé do xa
Dién dp Acquy (V) 13.5 12.4
Dong dién Acquy (A) 9 5.33
Cong suat Acquy (W) 121.5 66.1
Pién ap tim pin PV (V) 31.5 -
Dong dién tim pin PV (A) 4 -
Cong sudt tam pin PV (W) 126 -
Dién 4p tai (W) - 1.85
Dong dién tai (A) - 34
Cong sudt tai (W) - 62.9
Hiéu suat (%) 96.4% 95%

Béang 2. Mot ) thong s6 thir nghiém chinh cua b nap MPPT véi tai 1a den LED

Xac dinh mirc tai min, max bg diéu khién
c6 thé 1am vi¢c trong thoi gian ngan (15-30
phut) c6 tat bat ma khong hong.

STT Chi tiéu Diéu kién va két qud thir nghi¢m
- Théng so tdi theo dinh mitc.
Thong s6 phdi hop véi tai tidu chudn, min, |- Nhiét d6 méi truong 25°C
| |max. - Nhigt d6 trong khong gian chita b dieu khién khi
Xéc dinh dién ap ho tai den hoat dong tai diéu kién nhiét do tiéu chuan.
Panh gia v6i yéu cau TK. - Nhiét d¢ trong khong gian chira bo diéu khién
khi den hoat dong tai diéu kién nhiét do max.
Khéo sat thong so phoi hop danh gia kha
ning khoi dong va lam viée voi tai du6i|- Pién 4p Vin _max, nom, min theo yéu cau ky
) muic min, trén mirc max (dién ap Vout). | thuat.

- Nhiét d¢ trong khong gian chira bo diéu khién
khi den hoat dong tai diéu kién nhiét d§ max.

Théng so phdi hop véi tai tiéu chudn,
min, max.

3 | Xac dinh muc dién ap min, max bo diéu
khién c6 thé lam viéc trong thoi gian ngin
(15-30 phut) c6 tit bat ma khong hong.

- Nhiét d¢ trong khong gian chira bo diéu khién
khi den hoat dong tai diéu kién nhiét d§ max.

Thir nghiém dang séng céc thong s6 co ban
nhu dong 4p MOSFET, Diode,... voi tai
tiéu chuin, min, max. Léy cac gia tri co
ban RMS, peak, tan so.

Panh gia v6i yéu cau thiét ké, gia tri min
max cua linh kién, danh gid mtc do an
toan.

Dang song trén cuon cam 70uH:

Tek
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Diéu kién va két qud thir nghi¢m

Xdéc dinh thoi gian khoi dong va kha néng
khoi dong

Dang song trén cudn day, mosfet Boost: cac
thong sb ctia mosfet: Vds = 85V, ID= 120A

- Nhiét ¢ 25°C

- Nhiét d6 trong khong gian chira bo diéu khién
khi dén hoat dong tai diéu kién nhiét do tiéu
chuén: 25°C

- Dang song khi hoat dong 6n dinh va khi khoi dong

Thir nghiém nhiét d§ linh kién cac linh
kién co ban nhu Diode ciu, MOSFET, IC,
Diode, cudn day ... vdi tdi max ¢ cac ché
d6 nap va xa.

250C 12

- Cong suét tai 16n nhat: 120W

- Dong sac 16n nhét: 15A

- Nhiét 4o mai truong ngoai hop Pin: 25°C

- Nhiét d¢ trong khong gian chira b diéu khién

khi dén hoat dong: 30°C

6£5°C £2

5 |Dénh gia voi yéu cau thiét ké, gid tri min
max cua linh ki¢n, danh gid mtc d§ an
toan.
Dong sac 16n nhit: 15A
- Nhiét d§ moi trudng ngoai hp Pin: 25°C
- Nhiét d¢ trong khong gian chira b diéu khién
khi den hoat dong: 52.5°C
- Nhiét d¢ trong khong gian chira mach PCB da
d6 keo IP: 80°C
Thu nghiém nhiét: chyp é&nh nhiét
¢ |Danh gid phan b6 nhiét, danh gid mic do
an toan.
Anh phan b nhiét:
- Dong sac 16n nhét: 15A
- Nhiét do: 88°C
Nhiét do hoat dong 16n nhat khi bo diéu
. khién bao v¢ qud nhit: 95°C | - Dong sac 6n nhat: 15A
DPanh gid véi yéu cau thiét ké: Bdo vé ngét |- Nhiét do: 90°C
tuc thi.
Théng 50 q}lAang’g dién voi tai tiéu chuén, - Téi dinh mie theo thiét ké
8 |min, max (di¢n ap Vout).

Danh gia vdi yéu cau thiét ke.

- Nhiét d§ 25°C hodac theo yéu cau dic biét
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Po nhiéu diéntirtheo tiéu chudn EN55015;
CISPR 15 Radio disturbances < 30MHz

- Thtr nghiém vdi san pham hoan chinh

dieu khién doi voi cac mach cach ly.

9 |EN 55015 : 2006 + Al : 2007 Radio|- Ti dinh mitc theo thiét ké
disturbances 0.15 to 300MHz - Nhiét d 25°C hoic theo yéu cau dic biét
Panh gi4 vi yéu cau thiét ké.
Xéc dinh mirc dién ap cach dién giira dau

1o |vaovara, dau vao v6i vo ndi dat cua bd |- Thir nghiém véi bo diéu khién hoan chinh

- Nhiét d6 25°C hodc theo yéu cau dac biét

Danh gid vdi yéu cau thiét ke.

Céc két qua thtr nghiém nhu trong bang 2, cla thiét bj hinh 8, hoan toan dat cac yéu cau dit ra (voi
2161 han vé d¢ dai bai viét nén chung t61 khong thé dua ra day duoc)

V. Két luén

Két qua nghién ctru dd mot lan nira
chirng minh rang, bd nap acquy MPPT tir
NLMT c6 hiéu suat thu nang lugng mat
tro1 dat cao to1 96,5%.

San pham nghién ctru c6 muc dich
dua thanh san phém vao thuong mai, do
do tiét kiém chi phi, ting do tin cay la
rt can thiét. Mach dong luc bo nap xa la
mach buck — boost dong bo giup giam sd
luong linh kién, tang d¢ tin cay phu hop
muc dich nay.

Véimuc dich 1am chu cong ngh¢ noi
chung va cong nghé NLMT ndi ri€ng, cac
két qua nghién ctru ching to rang chuyén
gia trong nudc c¢6 thé 1am chi dugc cong
nghé phuec tap, trong d6 c6 cong nghé nap
acquy tu NLMT.

Hiéu qua kinh té thé hién & chd 1a
ndi dia héa cac san pham nap acquy tir
NLMT s& giam chi phi mua sim, giam gia
thanh cong xuong va gia thanh san pham.
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RESEARCH ON MANUFACTURING MPPT BATTERY
CHARGING CONTROLLER FROM SOLAR ENERGY

Tran Van Thinh’, Do Pinh Hung’, Ngo Van Thuong’, Dinh Cong Quy*

Abstract: Nowadays, the exploitation of traditional energy is increasingly difficult, so
the use of solar energy is becoming increasingly popular. For renewable energy, improving
the efficiency of energy collection to convert into electricity is a necessary issue. In collecting
energy from the sun, controlling the solar panel to reach its maximum power point is crucial.
The article examines the manufacture of a battery charging controller from solar energy
(NLMT) utilizing a charging solution to determine the maximum power point of the solar
panel and provides a circuit diagram and a flow chart of the control algorithm.

Keywords: maximum power point tracker (MPPT), perturb-and-Observe (P&O), pulse width
modulation, constant voltage tracking, incremental conductance
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