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LOI MO DAU

Dat nude ta dang bude trén con dudng céng nghiép hod va hién dai hoa.
La mot nudc dang phat trién va dang dan tiép can voi khoa hoc k¥ thuat hién dai
thi nhu cau ty dong hoa trong qua trinh san xuat ngay mot duge dé cao. Ngay
nay trong cong nghiép, cac mach diéu khiénduoc ky thuat sé véi cac chuong
trinh phan mém don gian, linh hoat va d& dang thay d6i duoc cau tric tham s6
hodc cac luat diéu khién. N6 lam tang tde do xur 1y, tinh tac dong nhanh va c6 do
chinh x4c cao dan dén nang cao do chuan hoa cac hé théng truyén dong dién va
cac bd diéu khién tu dong. Trong xu thé d6 thi viéc 4p dung vao mach nap ac
quy tu dong dang duoc sur dung rong rai va co6 nhiing dac tinh rat vu viét. Nhu
chung ta d3 biét thi ac quy 1a thiét bi cdp ngudn mot chiéu duoc st dung phd
bién trong cong nghiép cling nhu cac linh vuc khac. Chinh vi vay viéc nghién
ctru, ché tao dc quy va ngudn nap ic quy 1a hét sirc can thiét, né anh huong rat
16n t6i dung luong va do bén cia ac quy.

Tir yéu cau vé tinh cap thiét ctia dé tai huéng ti muc dich 1a thiét ké bo
nap ic quy tu dong. Theo d6 ngudi sir dung c6 thé hoan toan ty dong hoa qua
trinh nap 4c quy, cu thé hon 13 dc quy sé& co thé tu dong dugc nap khi dién ap
thap hon so véi yéu cau hay c6 thé tu dong ngat mach nap khi da da dién. Cung
v6i d6 thi cac thong sd cta qua trinh nap nhu dién ap, dong dién ciing duoc diéu
khién tr dong dé dam bao an toan cho qué trinh nap ciing nhu ting do bén cho
ac quy.
Vi ly do d6, em da chon dé tai tot nghiép :“Thiét ké xdy dung hé thong diéu
khién va gidm sdt mach nap acquy tw dong siv dung vi diéu khién AVR, di siu
thiét ké phian mém ” do thay gido TS Nguyén Trong Thing hudng din.
Do 4n gdm 4 chuong:

Chuong 1.Gié6i thiéu vé cong nghé nap Ac quy

Chuong 2. Tinh toan thiét ké mach cong suat

Chuong 3: Xay dung va thiét ké bo diéu khién



CHUONG 1.GIOI THIEU VE CONG NGHE NAP AC QUY

1.1. CAU TRUC CUA MOT BINH AC QUY

Ac quy 1a ngudn dién hoa, strc dién dong cua ic quy phu thudc vao vat
liéu cdu tao ban cuc va chat dién phan. Voi dc quy chi axit st dién dong cua
mot dc quy don 1a 2,1V. Mubn ting kha ning dy trit ning lugng cia ac quy
nguoi ta phai ting sd luong cac ciap ban cuc duong va am trong mdi dc quy don.
Pé tang gia tri stc dién dong cua ngudn nguoi ta ghép ndi nhiéu ac quy don
thanh mot binh 4c quy. Binh dc quy duoc 1am tir s6 nhitng té bao (cell) dit trong
mot vo boc bang cao su cimg hay nhwra cimg. Nhitng don vi co ban ctia mdi té
bao la nhitng ban cuc duong va ban cuc dam. Nhitng ban cuc nay c6 nhiing vt
liéu hoat hoa nam trong cac tim ludi phang. Ban cuc am la chi x6p sau khi nap
c6 mau xam. Ban cuc duong sau khi nap 1a PbO, ¢6 mau nau.

CAu triic ctia mot ac quy don gdém c6: phan khdi ban cuc duong, phan
khéi ban cyc 4m, cac tim ngdn. Phan khdi ban cuc do cac ban cuc cing tén ghép
lai véi nhau. Ciu tao ctia mot ban cuc trong dc quy gdm cd phan khung xwong
va chét tic dung trat 1én n6. Khung xuong ctia ban cuc duong va 4m c6 ciu tao
gidng nhau. Chung dugc duc tir chi ¢6 pha thém (5 + 8% ) Sb va tao hinh dang
mat ludi. Phu gia Sb thém vao chi s& lam ting thém do dan dién va cai thién tinh
duc. Trong thanh phan cta chat tic dung con c6 thém khoang 3% chat nd (cac
mudi hitu co) dé ting do xdp, do bén cua 16p chit tac dung. Nho ting do xbp,
dung dich dién phan dé thAm siu vao trong long ban cuc, dong thoi dién tich
thuc té tham gia phan tmg hod hoc ctia cac ban cuc ciing duoc ting thém.

Phan dau mdi ban cuc c¢6 vau, cac ban cuc duong ctia mdi ac quy don
dugc han voi nhau tao thanh phan khdi ban cuc duong. Céac ban cuc am hanvoi
nhau tao thanh phan khdi ban cuc am. SO luong cac cap ban cuc trong mdi c
quy don thuong tir 5 dén 8 cip. Bé day tAm ban cuc duong cua cac dc quy trude
day thuong khoang 2mm. Ngay nay voi cac cong nghé tién tién di giam xudng
con (1,3 + 1,5 ) mm. Ban cyc 4am thuong mong hon ( 0,2 + 0,3 ) mm. S6 ban

cuc am trong ac quy don nhiéu hon s6 ban cuc duong mot ban nham tan dung
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triét dé dién tich tham gia phan tng cua cac ban cuc duong, do d6 ban cuc am
nam ra bén ngoai nhom ban cuc. Tam ngan dugc b tri gitra ban cuyc am va ban
cuc duong 1a mot tAim ngin xdp co tac dung ngan cach va tranh va dap giita cac
ban cyc. Nhimg tdm ngin xp cho phép dung dich chat dién phan di quanh céc
ban cyc vi trén bé mit ctia né ¢o6 16. TAm ngan 1am bang vat liéu policlovinyl co
bé day ( 0,8 + 1,2 ) mm va c6 dang luon séng. Mot b nhimg sip xép nhu vay
goi 1a mdt phén tir. Sau khi da srflp xép mot bd phan nhu trén, né dugce dat vao
mot ngdn trong vo binh 4c quy. O binh dc quy c6 nap ddy mém, cac nip day té
bao duogc dat 1én sau d6 nhitng phién ndi duoc han vao dé ndi cac cuc lién tiép
ctia té bao. Trong cach ndi ndy cac té bao dugc ndi lién tiép. Cudi cung nap day
binh 4c quy dugc han vao. Binh dc quy c6 nap day cing , c6 mot nap diy chung
lam giam duoc sy An mon trén vo binh. Nhimng binh ¢ quy nay c6 ban ndi cuc
di xuyén qua tdm ngin cach ting té bao. TAm ngin cach khong cho dung dich
dién phan qua lai cac té bao. Piéu nay lam binh dc quy van hanh tét hon vi ban
ndi ngan va dugc day kin. Pau ndi chinh cta ac quy 1a coc duong va coc am.
Coc duong 16n hon coc 4m dé tranh nham dién cuc. Nguoi ta thuong ndi day
mau do véi cuc duong va day mau den voi cuc am. Day cuc am dugc ndi véi
16¢ may hay bd phan kim loai. Day cuc duong duoc ndi véi bo phan khéi dong.
Nip thong hoi dugc dat trén nap mdi té bao. Nhitng nip nay c6 hai muc dich:

Pé day kin té bao ic quy, khi can kiém tra nudc hay cho thém nudc thi ta
s& mo nap ddy nay.

Khi nap binh nguoi ta ciing mé nap day dé chat khi hinh thanh c6 16i
thoat ra. Mdi té bao dc quy c6 dién thé khoang 2 von. Ac quy 6V ¢ 3 té bao
mic ndi tiép. Ac quy 12V ¢6 6 té bao mic ndi tiép. Mudn co dién thé cao hon
ngudi ta macndi tiép cac binh dc quy voi nhau. Hai dc quy 12V mic ndi tiép s&
tao ra mot hé théng 24V.

Nong d6 dung dich dién phan H,SO, 1ay = 1,1+ 1,3 g/cm3. Nong do dung

dich dién phan c6 anh huéng 16n dén strc dién dong cua dc quy.



Licc Lé Keogan Van Pien Chim Lacuc
am cach kin antoan Nip cuc cuc duong

+~——————— Vo binh

Hinh 1.2. Binh dc quy trong thyc té
1.2. QUA TRINH BIEN POI NANG LUQNG

Binh dc quy la binh chira nang luong cho hé théng dién. Khi can binh ic
quy s& tao ra dong dién mot chiu di qua céac thiét bi ndi v6i cac cuc cua né.
Dong dién trong binh dcquy tao ra do phan mg hoa hoc hodc gitta nhiing vat
liéu trén ban cuc va axit H,SO, trong binh hay con goi 1a chét dién gidi. Sau mot
thoi gian st dung binh dc quy bi hét dién. Tuy nhién né co thé dugc nap lai bang
cach cho mot dong dién bén ngoai di qua nd theo chiéu ngugce vai chiéu phat

dién cua binh.



Trong diéu kién binh thuong dc quy duoc nap do dong dién tir mayphat
dién. Dé hoat dong tt binh phai 1am ba viéc:

Cung cap dong dién khoi dong dong co.

Cung cép dién khi hé théng can c6 mirc dién 16n hon hé théng sac ¢o thé
cung cap.

On dinh dién thé trong khi may dang hoat dong. Ac quy 13 ngudn ning
lugng c6 tinh thuén nghich. N¢ tich trit nang luong dudi dang hoa nang va giai
phong ning luong dudi dang dién niang. Qué trinh dc quy cung cap dién cho
mach ngoai goi 1a qua trinh phong dién. Qua trinh dc quy dugc dy trit ning
lugng goi la qua trinh nap dién.

Bang 1.1. Qua trinh bién do1 trén cac dién cuc

Trang thai ac quy | Ban cuc duong | Dung dich dién phan | Ban cuc 4m
Nap day PbO, H,SO, Pb
i i i i

phong dién hét PbSO, H20 PbSO,

Trong qua trinh phéng nap, nong d6 dung dich dién phan cua ic quy thay
d6i. Khi ac quy phong dién, nong d6 dung dich dién phan giam dan. Khi dugc
nap dién, néng dd dung dich dién phan ting dan. Do d6 ta co thé can ctt vao
ndng d6 dung dich dién phan dé danh gid trang thai tich dién cta ac quy.

Bang 1.2. Ty trong chat dién phéan cua binh dc quy

Loai binh ac quy Ty trong chat dién phan
Binh dc quy 1am viéc & ché do tai nang vi du céc xe 1.275
tai dién cong nghiép 16n.
Binh ic quy dung cho xe 6t0, phi co. 1.260
Binh ac quy dung cho tai khong nang 1am: vi du chiéu 1.245
sang tau dién, khdi dong cac dong co...
Binh ic quy tinh, hodac dung cho cac ung dung du 1.215
phong.




1.3. PHAN LOAI AC QUY

Cho dén nay co6 rat nhiéu loai ac quy khac nhau dugc san xuat tuy thudc

vao nhitng di€u kién yéu cau cu thé cua tirng loai may mdc, dung cu, di¢u kién

lam viéc. Ciing nhu nhiing tinh ning kinh té k¥ thuat ctia ic quy c6 thé liét ké

mét sd loai sau:
- Ac quy chi (ic quy axit)
- Ac quy kiém

- Ac quy khong lamen va ic quy kiém

- Ac quy kém-bac

Tuy nhién trén thyc té ic quy axit va dc quy kiém duoc st dung nhiéu hon.

Bang 1.3. So sanh 4c quy kiém va dc quy axit

Ac quy axit

Ac quy kiém

- Kha ndng qua tai khong cao, dong nap
16n nhat dat duoc khi qua tai 1a Inmax =
20%Q10

- Hién tugng ty phong 16n,ac quy nhanh
hét dién ngay ca khi khong sir dung.

- Sy dung rong rii trong doi sdng cong
nghi¢p,& nhitng noi c¢é nhi¢t do cao va
dap 16n nhung doi hoi cong suit va qua
tai vira phai.

- Dung trong xe may, 6td, cac dong co
may nd cong suat vira va nho.

- Gia thanh thap.

- Tudi tho thap.

- Kha nang qua tai rat 16n, dong dién
ap nap 16n nhat khi d6 co thé dat t6i
50%0Q0Q10

- Hién tugng tu phong nho

- Vé6i kha nang trén thi dc quy kiém
thuong duoc st dung & nhiing noi
yéu cau cong suit cao va qua tai
thuong xuyén.

- Dung trong cong nghi¢p hang
khong, hang hai va quc phong.

- Gia thanh cao.

- Tuoi tho cao.

Nhung thong dung nhat tir truéc dén nay van 1a dc quy axit. Vi so véi ac

quy kiém nd c6 mot vai tinh nang t6t hon nhu: sttc di€n dong ctia moi ban “cap

ban” cyc cao hon, c6 dién tré trong nho.Vi vay, trong do an nay ta chon loai ac

quy axit dé nghién ciru va thiét ké.




1.4. CAC PAC TINH CO BAN CUA AC QUY
1.4.1. Strc dién dong cia dc quy
Strc dién dong cua ac quy chi axit phu thudc vao néng do dung dich di¢n
phan:
Eo=10,85 +y (V)
Trong d6: EO 1a stc dién dong tinh cua dc quy don, tinh bang V, y 1a ndng do
dung dich dién phan & nhiét d6 150°C tinh bang g/cm3.
Trong qué trinh phong dién, stc dién dong cua dc quy duge tinh bang
cong thtc:
Ep = UP +lp.ry
Trong d6: Ep : 1 stc dién dong cua dc quy phong dién, Up : 13 dién ap do trén
cac cuc cua ac quy khi phong dién, lp : 13 dong dién phong, Iy : 1a dién tr¢ trong
ctia ac quy khi phong dién. Stc dién dong E, cta dc quy dugc tinh nhu sau:
En=Un— I I'yg
Trong do6: E,: strc dién dong cua ac quy nap dién, I,: dong dién nap, U,: dién ap
do trén cac cuc cua dc quy khi nap dién, ryq: dién tr¢ trong cua ac quy khi nap
dién.
1.4.2. Dung lwong phéng ciia ic quy
Dung lugng phong cia dc quy l1a dai luong danh gia kha nang cung cap
nang lugng cta dc quy cho phu tai, duge tinh theo cong thirc:
Co=1Ip.tp
Trong d6 : Cp : dung luong thu duoc trong qué trinh phong dién, tinh bang Ah,
lp : dong dién phong 6n dinh trong thoi gian phong dién tp
1.4.3. Dung lwong nap ciia dc quy
Dung luong nap cua ac quy 1a dai lugng dénh gia kha ning tich trit ning
lugng cua dc quy, duoc tinh theo cong thic:
Ch=lIn t,
Trong d6: C,, - dung luong thu dugc trong qua trinh nap dién, tinh bang Ah I, -

dong dién nap 6n dinh trong thoi gian nap dién t,

7



1.4.4 Pic tinh phong ciia ic quy.
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Ay A (glemy)

R
t

107

Ving phong dién cho phép

= M
k

,27

I, ~ 0,05C,,
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Hinh 1.3. Pic tinh phong cua ic quy

Dac tinh phong cua ac quy la dd thi biéu dién quan h¢ phu thudc cua strc
dién dong, dién ap ac quy va nong do dung dich dién phan theo thoi gian phong
khi dong dién phong khong thay doi.

Tir d6 thi ta ¢6 nhan xét: Trong khoang thoi gian phéng tir tp = 0 dén tp =
tyr strc dién dong, dién ap, nong do dung dich dién phan giam dan. Tuy nhién
trong khoang thoi gian nay do doc cua cac do thi khong 16m, ta goi d6 1a giai
doan phéng 6n dinh hay thoi gian cho phép twong mg véi mdi ché do phong
dién (dong dién) cua ac quy.

Tl thoi diém ty, tré di do dbc cac do thi thay doi dot ngot. Néu tiép tuc
cho dc quy phong dién sau tgn thi strc dién dong, dién ap cua ac quy s& giam rat
nhanh. Mt khac cac tinh thé Sunfat chi (PbSO,) tao thanh trong phan tng s& c6
dang tho, ran rt kho hoa tan (bién ddi hoa hoc) trong qua trinh nap dién tro lai
cho dc quy sau nay. Thoi diém tgn go1 1a gi61 han phong dién cho phép cua ac

quy, cac gia tr1 Ep, Up,y tai tg, got la cac gia tr1 gio1 han phong dién cho ac quy.



Sau khi dd ngat mach phong mot khoang thoi gian, cac gia tri stc dién
dong, dién ap cua ac quy, néng dd dung dich dién phan lai tang 1én, ta goi day la
thoi gian hdi phuc hay khoang nghi cia dc quy. Thoi gian phuc hdi nay phu
thudc vao ché do phong dién cua dc quy. Dé danh gia kha ning cung cap dién
ctia ic quy co6 cung dién ap danh nghia, ngudi ta quy dinh so sanh dung luong
phong dién thu dugc cua cac dc quy khi tién hanh thi nghiém & ché d6 phong
dién cho phép 1a 20h. Dung lugng phong trong truong hop nay duoc ki hi€u la
C20.

Thoi gian phong dién cho phép, cac gia tri gidi han phong dién cua dc quy
phu thudc vao dong dién phong. Sy phu thudc cia dung luong phong vao dong
dién phong cta dc quy c6 dung lugng phéng dinh mirc C20 (dung lugng phong
thu dugc & ché d6 20h) 1a 60Ah.

1.4.5. Pic tinh nap ciia ic quy

[(A) UE(V)
Bit ddu soi 2.7 v
E(I Uu 2.4 | |
\ \ Lol
f_—L__ 2,11 A
T [ros | 7 ) i 0
9 AE
E(I ]1-' Ty
Ving
L5T nap

Hinh 1.4.So d6 dic tinh nap
bac tinh nap cua ac quy la dd thi biéu dién quan hé phu thudc cua stc
dién dong, dién ap ac quy va néng dd dung dich dién phan theo thot gian nap khi
tri s6 dong di¢n nap khong thay d6i.Tur db thi dic tinh nap ta c6 nhan xét: Trong
khoéang tho1 gian nap tur 0 dént= ts , stc dién dong, dién ap, n6ng do dung dich

dién phan tang dan. To1 thot diém tg trén bé mat cac ban cuc am xuat hién cac
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bot khi (con goi 14 hién tugng s6i) luc nay hiéu dién thé giira cac cuc cia ic quy
don tang t4i gia tri 2,4V. Néu van tiép tuc nap, gia tri nay nhanh chéng ting t4i
2,7V va gilt nguyén. Thoi gian ndy goi la thoi gian nap no, ¢é tac dung lam cho
phan cac chét tac dung ¢ siu trong 10ng cic ban cuc duoc bién doi hoan toan,
nhd d6 s& 1am ting thém dung luong phong dién cua dc quy. Trong st dung thoi
gian nap no cho c quy kéo dai tir (2 = 3 ) h, trong sudt thoi gian d6 hiéu dién
thé trén cac cuc cua dc quy va néng d6 dung dich dién phan khong thay doi.
Nhu vay dung luong thu dugc khi dc quy phong dién luén nhé hon dung luong
can thiét dé nap no ac quy. Sau khi ngét mach nap, dién ap, strc dién dong ctua ac
quy, nong d6 dung dich dién phan giam xudng va on dinh. Thoi gian nay
clinggoi 1a khoang nghi cua ac quy sau khi nap. Tri s6 dng dién nap anh huong
rat 1on dén chat lugng va tudi tho cua ic quy.

Dong dién nap dinh mirc ddi véi dc quy qui dinh bang 0,05C 5.

1.5. CAC THONG SO CO BAN CUA AC QUY

1.5.1. Dung lwgng.

La dién luong ctia dc quy di dugc nap day, roi dem cho phéng dién lién
tuc v6i dong dién phong 1A toi khi dién ap cia dc quy giam xudng dén tri s6
gidi han quy dinh & nhiét d6 quy dinh. Dung luong cta dc quy duoc tinh bang
ampe-gio (Ah).

1.5.2. Dién ap.

Tuy thudc vao nong do chat dién phan va nguodn nap cho ic quy ma dién
ap & mdi ngin cua ac quy khi ndé dugc nap day s& dat 2,6V dén 2,7V (dé ho
mach), va khi dc quy da phong dién hoan toan 1a 1,7V dén 1,8V.

Pién ap cua ac quy khong phu thudc vao s6 luong ban cuc cia acquy
nhiéu hay it.

1.5.3. Dién tré trong.
La tri s6 dién trd bén trong ciia dc quy, bao gom dién trd cac ban cuc,

dién tré dung dich dién phan c6 xét dén sy ngan cach cua cac tam ngan gilra cac
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ban cuc. Thuong thi tri sé dién trd trong cua dcquy khi dd nap day dién 1a
(0,001-0,0015)Q va khi dc quy da phong dién hoan toan 1a (0,02-0,025)Q .

1.6. CAC PHUONG PHAP NAP AC QUY.

1.6.1. Nap vé6i dong dién khong déi

I(A U, (V)

F 3 F Y 2.7

YU
2 A

I, = 0,05C,,

| //////
)/ _

0 20 t(h)

Hinh 1.5. So d6 dic tinh nap véi dong dién khong d6i

Nhuoc diém cua phuong phap nap véi dong khong doi 1a thoi gian nap
kéo dai va yéu cau cac ac quy dua vao nap c6 cing c& dung lugng dinh muc. Dé
khic phuc nhuoc diém thoi gian nap kéo dai nguoi ta str dung phuong phap nap
v6i dong dién nap thay d6i hai hay nhiéu nac. Trong truong hop nap hai nac,
dong di¢n nap & nic thtr nhit chon bé’mg (0,3 +0,5) C20 va két thac nap o néc
mot khi dc quy bat dau so6i. Dong dién nap ¢ nic thir hai bang 0,05 C20.
1.6.2. Nap véi dién ap khong doi

Phuong phép nap véi dién ap nap khong ddi yéu cau cac dc quy duge méc
song song voi ngudn nap. Hiéu dién thé cua ngudn nap khong doi va duoge tinh
bang ( 2,3 +2,5 )V cho mdt ngin dc quy don. Day 1a phuong phap nap dién cho
dc quy lap trén 6t6. Phuong phéap nap véi dién ap nap khong d6i co thoi gian nap
ngan, dong dién nap tu dong giam theo thoi gian. Tuy nhién dung phuong phap
nay ac quy khong duoc nap no, vay nap voi dién ap khong ddi chi 13 phuong

phap nap bo sung cho ic quy trong qué trinh st dung.
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TE, V)

Mirc d6 nap dién (%)
1,27 S 1009%
1,26
1,25
1,24 :
123 75%
1,22
1,21
1,20 50%
1,19
1,18
LU 25%
1,16
1,15

Hinh 1.6. So d6 dac tinh nap véi dién ap nap khong doi

1.6.3. Phuong phap nap dong ap

Pay 1a phuong phéap tong hop cua hai phuong phap trén. N6 tan dung
duoc nhitng wu diém ctia mdi phuong phap. Doi voi yéu cau cua dé tai 1a nap ac
qui ty dong tirc 13 trong qua trinh nap moi qu4 trinh bién ddi va chuyén hoa dugc
tu dong dién ra theo mot trinh tu da dat san thi ta chon phwong phap nap ac qui
1a phuong phap dong ap. Pdi véi dc qui axit : Pé dam bao cho thoi gian nap
cling nhu hiéu suét nap thi trong khoang thoi gian tn =8 gid twong tmg véi (75 +
80 )% dung luong dc qui ta nap v6i dong dién khong d6i 1a In = 0,1 C10 .Vi
theo dic tinh nap cta ac qui trong doan nap chinh thi khi dong dién khong doi
thi dién 4p, stc dién dong tai it thay doi,do d6 bao dam tinh dong déu vé tai cho
thiét bi nap.Sau thoi gian 8 gid dc qui bt dau séi luc d6 ta chuyén sang nap &
ché d6 6n ap. Khi thoi gian nap duge 10 gid thi dc qui bat dau no,ta nap bd sung
thém 2-3 gio.

Dbi voi dc qui kiém: Trinh ty nap ciing gidng nhu dc qui axit nhung do

kha nang qua tai cua ac qui kiém 1én nén lac 6n dong ta c6 thé nap vdidong nap
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In = 0,2 C10 hoac nap cudng burc dé tiét kiém thoi gian vo1 dong nap In = 0,5
C10

Céc qué trinh nap 4c qui tw dong két thuc khi bi cat ngudn nap hoic khi
nap 6n ap v6i dién ap bang dién 4p trén 2 cuc cua dc qui, lic d6 dong nap s& tir
tir giam vé khong. Két luan: Vi 4c quy 13 tai co tinh chat dung khang kém theo
sttc phan dién dong cho nén khi dc quy d6i ma ta nap theo phuong phap dién ap
thi dong dién trong dc quy s& tr dong dang 1én khong kiém soat dugc sé 1am sbi
dc quy dan dén hong hoc nhanh chong. Vi vdy trong ving nap chinh ta phai tim
cach 6n dinh dong nap trong ac quy.

Khi dung luong cta ac qui dang 1én dén 80% lic d6 néu ta cu tiép tuc gitr
6n dinh dong nap thi dc qui s& s6i va 1am can nudc. Do d6 dén giai doan nay ta
lai phai chuyén ché d6 nap cho ac qui sang ché d6 6n ap. Ché d6 on apduoc gitr
cho dén khi 4c quy da thyc sy no. Khi di¢n ap trén cac ban cuc cua ac quy bé“mg
dién ap nap thi lac d6 dong nap sé tu dong giam vé khong, két thuc qua trinh
nap.Tuy theo loai 4c quy ma ta nap véi dong dién nap khac nhau :

Ac quy axit: dong nap In = 0,1 C10. Nap cudng birc voi dong dién nap In
=0,2 C10.

* Ac quy kiém dong nap In = 0,2 C10.Nap cudng birc In = 0,5 C10.
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CHUONG 2. TINH TOAN THIET KE MACH CONG SUAT

2.1. CAU TRUC MACH NAP AC QUY *
Tin higu Un
dit B di¢u khién Mach diéu Mach chinh

- > khién CL > luu

Tin hiéu phén hdi

Ac quy

Hinh 2.1: C4u trac mach nap ic quy

CAu tric mach nap ac quy duoc thuc hi¢n theo mot mach vong kheép kin
nhu sau: bo diéu khién cung lic nhan duogc hai tin hiéu d6 1a tin hiéu dit (do
nguoi thiét ké yéu cau) ciing vai tin hiéu phan hoi vé cac trang thai ac quy( tin
hi¢u dong, dién ap nap), hai tin hiéu nay s€ dugc so sanh va tuy thudc vao két
qua bo diéu khién s& xur Iy va phat tin hiéu diéu khién téi mach diéu khién chinh
lwu dé truc tiép diéu khién cac van cong suat. Qua d6 dién ap va dong nap vao
dc quy dugc diéu khién hoan toan tu dong. Qua trinh lap di lap lai nhu vay cho
té1 khi bd nap ngung hoat dong.
2.2. CHON MACH CHINH LUU
2.2.1. Chinh lwu ciu ba pha d6i xirng dung thyristor

vl *} %:) 7 l
o ] l ‘ T3 !
el %
VB i W §

v 13 L

I
- 9. . -
;Tl ;T’.’ %TB

L

N

Hinh 2.2: Mach chinh luu cau 3 pha d6i xing
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a) So d6 nguyén Iy

Mach chinh luu cau 3 pha ddi xtmg dung thyristor c6 thé 1am viéc ¢ 2 ché do
+ Ché d6 chinh luu: Khi goc mé cham cta Thyristor & < /2.

+Ché d6 nghich luu: Khi géc mo cham cua Thyristor o < T1/2 va phu

tai chira strc dién dong E’ cung chiéu voi dong dién phu tai

Trong mot chu ki cta dién ap xoay chiéu ,dién ap Ud s& hinh thanh tir 6
doan dién ap ddy ctia ngudn xoay chiéu.Pién ap trung binh nhan duoc
trén tai,dién ap nguoc 16n nhit trén van va dong trung binh chay qua cac
van

Uu diém :

+ S6 xung ap chinh luu trong mot chu ki 16n

+ Gia tri trung binh ctia dong dién chay qua mdi van trong mot chu ki
thap,chi bang 1/3 dong chinh luu.

+ Do so d6 1a doi xing nén khong lam viéc 1éch pha luéi dién

+ So dd c6 thé 1am viéc ché do nghich luu

Nhuoc diém:

+ Gié thanh thiét bj cao,str dung s6 van 16n

+ bicu khién phuc tap doi véi cac co cau trong mach diéu khién

b) Nguyén 1y hoat dong

- Nguyén 1y hoat dong cua mach chinh luu ciu ba pha dung thyristo (mg

véi a=60°,Tai dién cam dugc thé hién nhu hinh 2.3:
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U=;===\|'EUQ_
Hinh 2.3:Nguyén Iy hoat dong va dang dién ap trén tai khi a=60°
Nguyén 1y hoat dong ctia mach chinh luu ciu ba pha dung thyristo ing

véi a=45° tai dién cam duoc thé hién nhu hinh 2.4:
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c)

d)

ot

0

Hinh 2.4:Nguyén 1y hoat dong va dang dién ap trén tai khi a=45
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2.2.2Mach chinh lwu ciu 3 pha dung diot

a) So d6 mach

A lA ES
B, ® ¥
C iy

fl& a0

Hinh 2.5: So ¢6 mach chinh luu cau 3 pha dung diot

Trong mot chu ki cua dién ap xoay chiéu,dién ap Ud s& hinh thanh tir 6
doan dién ap day cia ngudn xoay chiéu.Dién 4p trung binh nhan duoc trén
tai,dién 4p nguoc 16n nhit trén van va dong trung binh chay qua céc van.

- Uu diém:

+ S6 xung ap chinh luu trong mot chu ki 16n

+ Gia tri trung binh cta dong dién chay qua mdi van trong mot chu ki

thap,chi bang 1/3 dong chinh luu.

- Nhuoc diém :
+ Str dung s6 van 16n
+ Dung diot nén khong thé diéu khién

+ Khong thé 1am viéc & ché do nghich luu
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b) Nguyén 1y hoat dong
Nguyén 1y hoat dong ctia hé théng dugc trinh bay ¢ hinh 2.6

v W v vs w » Dong dién trong cac pha:

f “:'\E\’— ?"”\%}' T“J =y = hgs 2= g = hygs I3 = hys = ko
( 4 n e . . .
:.\\ ‘ 0 il \ '4 i » Gia tri trung binh dién ap chinh Iwu:

1
il": \VAR VAR VAR VAR
Ay B OP.aP.
l/' * _r, \‘nw" ‘\| 4/ A ‘o’ p = 2m
[ = ’\"a
W Ve V2 Vi V& vz - . o= . g
O S R ol T p— = Udf UdlA Ut/ll‘\

f -—
bdi.»‘! s U(IIK
B m\EU
T

. T
SIn—COos &
m

/ i
U, =U, cosa

U - 2«/§mU o
T

di0 — S —

m
Trong tredng hopm =3

346U

a0

U =2.34U

Hinh 2.6:Nguyén 1y hoat dong va dang dién ap trén tai

Nhan xét: Bo chinh luu 13 thiét bi dung dé chuyén d6i ngudn xoay chiéu
thanh ngudn dién mot chiéu nham cung cap cho phu tai dién mot chiéu. Trong k¥
thuat c6 nhiéu phuong an chinh luu nhu: chinh luu khong diéu khién (chinh luu
didt), chinh luu diéu khién (chinh luu tiristor), chinh luu mot pha, ba pha, sau
pha.

Tuy thudc vao yéu cau cu thé ma ta chon lya céac phuong an chinh luu phu
hop nham dap tng dugc cac chi ticu vé mit k¥ thuat va kinh té.

Vi yéu cdu la chinh luu diéu khién nén ta chon phuwong 4n chinh luu

tiristor.
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- Qua phan tich cic wu nhuoc diém cta cac so d6 chinh luu va yéu cau cua
cong nghé, em quyét dinh chon so' @ mach chinh luu diéu khién cau 3
pha dung thyristo.

- Uudiém:

+ S6 xung ap chinh luu trong mét chu ki 16n
+ Gia tri trung binh ctia dong dién chay qua mdi van trong mot chu ki
thap,chi bang 1/3 dong chinh luu.
+ Do so d 1a dbi xting nén khong lam viéc 1éch pha luéi dién
+ So dd co thé lam viéc ché do nghich luu
2.3 TINH CHON TIRISTOR
Tinh chon thyristor dua vao cac yéu t6 co ban dong tai, so d6 da chon,
diéu kién tai nhiét, dién ap lam vi¢c. Ta tinh toan chon thiét bi cho mach nap ac
quy 24V véi dong nap 1a 10A, cac thong sé co ban caa van duoc tinh nhu dudi
day:
Pién ap nguoc 16n nhat ma thyristor phai chiu:
Unmax = Knu Uz = Knp. Ug/K,,
Trong do:
+ Uy, Uy, Unmax: Pién 4p tai, nguén xoay chiéu, nguoc cua van.
+ Koo, Ky CAac hé s6 dién 4p nguoc, dién 4p tai:
K= V2; Ky =242 /n
Unmax = m.24/2 = 37,68V
Di¢n 4p nguoc ctia van can chon;
Unv =Ktu-Unmax
Trong do:
Kgw: Heé sb du trir dién ap, chon Kg= 1,8
U, =1,8.37,68=67,82V
Dong di¢n lam viéc cua van dugc tinh theo dong hi¢u dung:
Ih = lha = Kna.lg

Trong do: Kpng: HE sb dong dién hi¢u dung cau 1 pha. Ky = 1/4/2=0,71
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l,=10.0,71=7,1A

Chon diéu kién lam viéc ctia van 13 c6 canh tan nhiét va du dién tich tan
nhiét, khong co quat d6i luu khong khi, véi diéu kién d6 dong dién dinh murc
ctia van can chon:

limy = Killy = 1,4.7,1=9,94A

Véi Kila hé sé du trir dong dién, chon Ki=1,4

Tur cac thong $6 Upy, lymy ta chon 2 thyristor loai SP4M c6 céac thong sb
Sau:
U, = 80V  Dong dién nguoc cuc dai ciia van
lam = 13A  Dong dién dinh mic ctia van

I« = 250A Diém xung dong dién

Lok 0,04A Dong dién cua xung diéu khién
Ugnax=3V  Dién 4p xung diéu khién
I, = 0,01A Dong dién ro
Au = 2,1V Sut ap 16n nhat cua thyristor & trang thai dan
Tmax = 125°C  Nhiét d6 lam viéc cyc dai cho phép.
Chon 2 Didt S6460P-G c6 cac thong s6 nhu sau:
Dongdién chinh luu cucdai: [y =30A.
Diénap cuc ctia Di6t: U,y = 500V,
Tén hao di€énapd trang thai mo cua Diot: AU = 1,2V.
2.4 TINH TOAN MAY BIEN AP
Dién 4p pha so cip may bién ap:
U, = 220V
Tinh dién ap pha thit cAp mdy bién ap nhu sau:
Phuong trinh cin bang dién ap khi co tai:
Ugo.c0S0min = Ugq + 2AU +AUq4y +AUp,
Trong do:
Ug: Bién ap chinh luu, Uy = 24V
AU,: Sut ap trén cac van, AU, = 2,1
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AU Sut ap trén cac may bién ap khi c6 tai bao gém sut ap trén dién tré
va sut ap trén cac dién cam. Léy so bo:
AUp, = 6%.Uq= 0,06.24=1,44V
Omin =0°.
Tt phuong trinh cta dién &p khi co6 tai ta co:
_ Ud +2.AUv + AUdm + AUba
Cosa min

_24+221+0+144
1

Udo

Udo = 27,65V

Vay dién ap phia thir cdp may bién ap Ia:
U, = Ugo/Ky = 1.27,65/22 = 30,71V
Véi K, =22 : Hé sb dién ap chinh luu
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CHUONG 3: XAY DUNG VA THIET KE BO PIEU KHIEN

3.1 VI PIEU KHIEN AVR
AVR 13 mot ho vi diéu khién do hing Atmel san xuit (Atmel ciing 1a nha

san xuat dong vi diéu khién 89C51 ma c6 thé chiing ta di ting nghe dén). AVR
1a chip vi diéu khién 8 bits v6i cau trac tap 1énh don gian héa-RISC(Reduced
Instruction Set Computer), mot kiéu ciu trac dang thé hién uu thé trong cac bo
xu 1.

So v6i cac chip vi diéu khién 8 bits khac, AVR c6 nhiéu dic tinh hon hén,
hon ca trong tinh Gng dung (dé str dung) va dic biét 1a vé chirc ning:

Gan nhu chung ta khong cin mac thém bat ky linh kién phu nao khi sir
dung AVR, tham chi khong can nguodn tao xung clock cho chip (thudng la cac
khéi thach anh).

Thiét bi 1ap trinh (mach nap) cho AVR rat don gian, c6 loai mach nap chi
can vai dién trd 1a c¢6 thé 1am duogc. mot s6 AVR con hd tro 1ap trinh on — chip
bang bootloader khong can mach nap. ..

Bén canh lap trinh bang ASM, cau tric AVR duoc thiét ké twong thich C.

Ngudn tai nguyén vé source code, tai lidu, application note...rat 1on trén
internet.

Hau hét cac chip AVR c6 nhitng tinh ning (features) sau:

- C6 thé st dung xung clock 1én dén 16MHz, hoic sir dung xung clock ndi
1én d¢én 8 MHz (sai s6 3%)

- Bo nhé chuong trinh Flash c6 thé 1ap trinh lai rat nhiéu lan va dung
luonglon, c6 SRAM (Ram tinh) 16m, va dac bi¢t c6 bo nhé luu trit 1ap trinh dugce
EEPROM.

- Nhiéu ngd vao ra (I/O PORT) 2 hudng (bi-directional).

8 bits, 16 bits timer/counter tich hop PWM.

- Cac b chuyén d6i Analog — Digital phan giai 10 bits, nhiéu kénh.

- Chtric nang Analog comparator.
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- Giao dién ndi tiép USART (twong thich chuin ndi tiép RS-232).
- Giao dién ndi tiép Two —Wire —Serial (tuong thich chuan 12C) Master va
Slaver.
- Giao dién ndi tiép Serial Peripheral Interface (SPI).
Mot sb chip AVR thong dung:
« AT90S1200
« AT90S2313
o AT90S2323 and AT90S2343
o AT90S2333 and AT90S4433
o AT90S4414 and AT90S8515
o AT90S4434 and AT90S8535
« AT90C8534
« ATtinyl10, ATtiny11 and ATtiny12
. ATtinyl5
« ATtiny22
. ATtiny26
« ATtiny28
« ATmega8/8515/8535
« ATmegal6

3.2PHAN CUNG HE THONG

Trong hé théng hé phan ctng cta chung ta ¢ kha nhiéu cac mach diéu
khién bao gdm cac mach sau:

Mach chinh luu tir dién 4p xoay chiéu sang mot chiéu dé cap nguoén cho

hé thdng mach diéu khién duogc thé hién & hinh 3.1.
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Hinh 3.1:Mach chinh luu
Phan chi tiét mach tao xung dé diéu khién thysitor duoc thé hién & hinh
3.2

+15VDC +15VDC
J29

» D11 R74
4 X2 X18 6 1
D12 i q 2]
s DIODE R
R72 H21A1 R 6 2 3 K6 CON2
1 4 TRAN_HM31
Y |
Ny & Q6
R 2 3 5 IRF540NITO
|
U3
= RT3
R
: AV

Hinh 3.2: Mach tao xung diéu khién thysistor
Phan chi tiét mach phat hién thoi diém chuyén ddu dién ap ludi (a=0°)
duogc thé hién ¢ hinh 3.3. Tin hiéu nay s& sinh ra ngat dua vé chan INT5 cta vi

diéu khién AVR.
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Hinh 3.3: Mach tao ngét phat hién thoi diém o=0°

Mach ngudn c6 chirc ndng tao dién ap 5V dé cap ngudn cho vi diéu khién

P [—

R48
R
Uzt 49
4 1
’V*
»
3 ; s R
AL H21A1
R50
POT

va mot s6 linh kién duoc thé hién ¢ hinh 3.4.

D25 Uss
pL—0De. Ty Zour
L}
DIODE
¥ -~
" LMTE8GCTO
3 =
1 U
CON2 T &
(A & C
N Sout A

Phén chi tiét mach do dong dién nap vao ac quy va dién ap cua ac quy
duoc thé hién & hinh 3.5. Cac tin hiéu do nay s€ duoc dua va cac chan ADC cua

vi dieu khién, tir do vi di€u khién s€ tinh todn chuyén do1 sang cac gia tri dong

Hinh 3.4:Mach nguon

dién va dién ap thuc té ctuia acquy.
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Hinh 3.5:Mach do dong va dién ap
Céc chi tiét phﬁn mach con lai nhu vi diéu khién trung tam, hé théng hién

thi LCD... duoc hién thi ¢ hinh 3.6.
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Hinh 3.6:Mach trung tdm va hién thi
Trén co s& mach nguyén ly da thiét ké, tac gia thi cong mach thuc té, thé

hién & cac hinh sau:
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3.3 PHAN MEM HE THONG
3.3.1PHAM MEM MACH PIEU KHIEN

- Chtric nang chinh cia bd diéu khién nham thuc hién mot quy luat diéu
khién nao d6 dugc diéu chinh bang luong dat (phu thudc vao cong nghé ) va
lwong phan hdi (phu thude cac tham sd U, I, ... cia tai ) dé tao ra xung diéu
khién diéu chinh goc o dé khong ché niang luong ra tai theo yéu cau.

Pécu hon vé chirc nang cua vi diéu khién ching ta s& cing quan sat luu

dd thuattoan sau:
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Luwu do thuit toin

Ham main (Mach diéu khién)

Khdi tao cdc Modul

Cin thigt: Timer, ADC ...

"y

Doc, nap cédc dit ligu va
hién thi c4 thong s&

l

Doc dap dn Ac quy tir
ADC:U,)

Dimng nap

¥

Doc dong dat setpoint
(Is) va dong nap (I)

!

Tinh sai lé&nh
E=I-1

l

Tinh gid tri d/k
theo luat FID

l

XNudt gid tri DK
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- B4t dau khoi dong vi diéu khién khéi tao cidc modul va cai dit cac tham
sb can thiét nhu Bo dém(Counter), B6 thoi gian (Timer),bd bién dbi tuong tu )
(ADC)...

- Vi diéu khién doc va nap cac dir li¢u va dua ra dé hién thj cac thong $0,
doc dién &p ac quy tir mach chinh luu (ADC): Ua

-Véi diéu kién Ua>Uh

+ Néu dung thi dimg nap, nhan nat dimg hé thong va két thic

+ Néu sai, vi diéu khién s& doc dong dit Set poit(Is) va dong nap thuc té,
sau do tinh sai léch dién ap E=I-Is va tinh gia tri diéu khién, dua vao bo diéu
khién theo luat PID va bat ddu xut gid tri diéu khién dé diéu khién xung mo
thysistor nap cho ic quy dén khi Ua>Uh thi dirng hé théng.

Ham ngit nhén dir liéu:

Ham nay c6 chirc ning nhan cac thong sd tir mach giam sat dé lam cac

tham s6 cho bd di€u khién.

MNhan ditr lign
ddu tign

B

Pa chi da
dugc xac g
MNhan dia chi MNhan dir lidu

Chi s& dir lisu
=0

Tang chi 54O
dir lisu
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- Mach diéu khién nhan nhiing dir liéu dau tién,néu thong s6 Inchor =1 thi
dia chi da duogc x4c dinh,gan chi sé dit liéu bang 0 rdi két thuc chuong trinh.

- Néu Inchor=1 14 sai thi so sanh Inchor="S’ Néu ding thi nhan dir 1i€u va
tang chi sb ctia dir liéu roi két thuc chuong trinh.

- Néu Inchor="S’ 14 sai thi nhan dia chi cta noi truyén dit liéu va két thuc

chuong trinh.

Ham truyén dir li€éu:

Ham c6 nhiém vu truyén cac tham s6é cua mach di€u khién dén mach giam sat

Giri dit liéu Chi s6 dit liéu =0

Tam chi s6 di
ligu 14n 1

o

- Khi bit mach bét dau hoat dong,cac modul so sanh chi s6 dit liéu nhu sau:

+ Néu Chi s6 dir 1iéu<50 thi bat dau gui dit liéu di sau d6 ting dan dan chi

s0 dir liéu lan 1 ro1 két thuc
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+Néu Chi sb dir liéu >50 13 sai thi gan chi s6 dir liéu =0 roi két thic

chuong trinh

M4 ngudn chuwong trinh mach diéu khién:

Il
[** * * %%k *k*k * *kk * % * %%

Chip type : ATmegal28L

Program type : Application

AVR Core Clock frequency: 11.059200 MHz
Memory model : Small

External RAM size : 65536
Ext. SRAM wait state  : 0
Data Stack size 11024
* k% * % * %% * * k% * k% * % n/
#include <megal28.h>
#include <megal28_hits.h>
#include <stdlib.h>
#asm
.equ __i2c_port=0x12 ;PORTD
.equ __sda_bit=1
.equ __scl_bit=0
#endasm
#include <i2c.h>
#asm
.equ __lcd_port=0x18 ;PORTB
#endasm
#include <lcd.h>
#define scan_max 50
#define PID_MAX 1020
#define PID_MIN 0
#define ADC_VREF_TYPE 0x00
#define RE PORTE.2
#define out_low (* (unsigned char *) 0x2001)
#define out_hig (* (unsigned char *) 0x2000)
bit ADDR_OK;
bit SEND_EN;
char recv[60];
char send[60];
char recv_index;
char send_index;
char in_char;
unsigned int Curent,Vp,Vn;
int Visai;
bit PID_RUN,OV_Curent;
float sai_lech;
float Is,Im,Vh, VI,
float dong;
float dong_thuc;
float Ap;
float U;
float Ty le;
float Tich_phan;
float Vi_phan;
float New_control;
float old_sai_lech;
float Kp,Ki,Kd;
unsigned int out;
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unsigned long int Sum1,Sum2;
char scan;

unsigned char T[4];

char in_put;

bit charg;

unsigned int h;

float VOLT[16] ={

0, /l'y0
2.33, /Iyl
3.25, I1y2
5.28, I1'y3
9.83, Iy
19.03, /ly5
20.93, /ly6
2258, Ily7
23.20, /ly8
25.53, //y9
27.01, [/ly10
28.00, /Iy1l
30.19, /ly12
32,94, /ly13
35.39, [/Ix14
40.00 //x15
3

float ADC[16] ={
0, /1 X0
48, /I x1
72, /I x2
120, 11 x3
220, Il x4
400, /I X5
440, Il x6
470, /I X7
486, /I x8
520, 1l x9
644, /I x10
692, /I x11
713, /I x12
758, /I x13
760, Il'y14
80 1/ y15
}.

/I USARTO Receiver interrupt service routine

interrupt [USARTO_RXC] void usart0_rx_isr(void)

{

in_char=UDRO;

if (in_char==0x01)
{

ADDR_OK=1;
recv_index=0;

}

else

if ((in_char=="S")&&ADDR_OK)
{

RE=1;
SEND_EN=1;

ADDR_OK=0; /I cho phep truyen
for (h=0;h<500;h++)

{

}
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UDRO0=0x01; [l truyen ky dia chi
}

else

if(ADDR_OK)

recv[recv_index]=in_char;
recv_index++;

}
¥

/I USARTO Transmitter interrupt service routine
interrupt [USARTO_TXC] void usart0_tx_isr(void)

{

if ((send_index<50)&&SEND_EN)
{

for (h=0;h<500;h++)

{

}
UDRO=send[send_index];

send_index++;

}

else

{
SEND_EN=0;
send_index=0;
RE=0;

}

/I Read the AD conversion result

unsigned int read_adc(unsigned char adc_input)
{

char e;

ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
ADCSRA|=0x10;

return ADCW;

}

float noi_suy_ap(float bien)

{

float out;

float x0,y0,x1,y1;

unsigned char j;

1=0;

for (j=0;j<=14;j++)

{
if ((ADCj]<=bien)&&(bien<ADC[j+1]))
{

x0=ADCI[jI;

y0=VOLTIj];

x1=ADCJ[j+1];

y1=VOLT[j+1];
out=(y1-y0)/(x1-x0)*bien+y0-x0*(y1-y0)/(x1-x0);
break;

}

}

return(out);

void float_to_ascc(float so_thuc)

{
unsigned int phan_nguyen;
phan_nguyen=(unsigned int)(so_thuc*10);
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T[0]= phan_nguyen/1000;
T[1]=(phan_nguyen-1000*T[0])/100;
T[2]=(phan_nguyen-1000*T[0]-100*T[1])/10;
T[3]=(phan_nguyen-1000*T[0]-100*T[1]-10*T[2]);
if (T[0]==0)

{

T[0]="";

if (T[1]==0)

{

="
if (T[2]==0)
{

T2="
}

else

{
T[2]=T[2]+48;
}

}

else

{
T[1]=T[1]+48;
T[2]=T[2]+48;
}

}

else

{

T[0]=T[0]+48;
T[1]=T[1]+48;
T[2]=T[2]+48;

}
T[3]=T[3]+48;
}

float ascc_to_float(char recv_addr)

{

float y;

char i,j;

char U1[6];

i=0;
for(j=recv_addr;j<recv_addr+6;j++)
{

if (recv[j]==0)

{

recv[j]='0";

}
U1Ji]=recvl[j];
i++;

}

y=atof(U1);
return(y);

void main(void)

{
PORTA=0x00;

DDRA=0x00;

PORTB=0x00;
DDRB=0x00;

PORTC=0x00;
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DDRC=0x00;

PORTD=0x00;
DDRD=0xFC;
PORTE=0x00;
DDRE=0x04;
PORTF=0x00;
DDRF=0x00;
PORTG=0x00;
DDRG=0x00;
ASSR=0x00;
TCCR0=0x00;
TCNTO0=0x00;
OCRO0=0x00;

/I Timer/Counter 1 initialization
TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;
ICR1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;
OCR1CH=0x00;
OCR1CL=0x00;
TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;
TCCR3A=0x00;
TCCR3B=0x00;
TCNT3H=0x00;
TCNT3L=0x00;
ICR3H=0x00;
ICR3L=0x00;
OCR3AH=0x00;
OCR3AL=0x00;
OCR3BH=0x00;
OCR3BL=0x00;
OCR3CH=0x00;
OCR3CL=0x00;
EICRA=0x00;
EICRB=0x00;
EIMSK=0x00;
MCUCR=0x80;
XMCRA=0x0C;
/I Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;
ETIMSK=0x00;
UCSROA=0x00;
UCSROB=0xDS8;
UCSROC=0x06;
UBRROH=0x00;
UBRROL=0x23;
UCSR1B=0x00;
ACSR=0x80;
SFIOR=0x00;
ADMUX=ADC_VREF_TYPE & Oxff;
ADCSRA=0x84;
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SPCR=0x00;
TWCR=0x00;
i2¢c_init();

lcd_init(16);
#asm("sei")
OV_Curent=1;
send[10]="Y";
send[49]="S";
Icd_gotoxy(0,0);
lcd_putchar('l');
Icd_putchar('m’);
Icd_putchar(":");
lcd_gotoxy(0,1);
lcd_putchar('l');
lcd_putchar('s";
lcd_putchar(:";

while (1)

{

/I Place your code here
if (scan<scan_max)

{

Curent=read_adc(0); // doc tin hieu dong dien
Vp=read_adc(2); [/ doc tin hieu dien ap V+
Vn=read_adc(3); // doc tin hieu dien ap V-
if (Vp>Vn)

{

Visai=Vp-Vn;

}

else

{

Visai=Vn-Vp;

}

Suml+= Visai;
Sum2+=Curent;
scan++;

}

else

{
Ap=Suml/scan_max;
dong=Sum2/scan_max;
Sum1=0;

Sum2=0;

scan=0;
Im=ascc_to_float(18);
if(dong<508)

{
dong_thuc=(508-dong)*0.22;

}

else

{

dong_thuc=0;

}
in_put=PING&0x10;
if (in_put==0x10)

{

PID_RUN=1,;

}

else

{
PID_RUN=0;
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if(dong_thuc>=Im)

OV_Curent=0;
send[10]="F";
}

else

{
if (OV_Curent)

{

send[10]="Y";

}

}
Vh=ascc_to_float(0);
Vl=ascc_to_float(6);
U=noi_suy_ap(Ap);
if (U<VI)

{

charg=1;

}

else

if(U>Vh)

{

charg=0;

}

else

if (VI<=U)||(U<=Vh))

{
if (recv[43]=="T")

{
send[11]='K";
charg=1,;
PID_RUN=1,;
OV_Curent=1,;
}

}
if (charg==1)&&(OV_Curent==1)&&(PID_RUN==1))
{

Is=ascc_to_float(12);

Kp=ascc_to_float(24);

Ki=ascc_to_float(30);

Kd=ascc_to_float(36);
sai_lech=(Is-dong_thuc);
Ty_le=Kp*sai_lech;
Tich_phan+=Ki*(sai_lech+old_sai_lech);
Vi_phan=Kd*(sai_lech-old_sai_lech);
New_control+=(Ty_le+Tich_phan+Vi_phan);
if ((New_control<=PID_MAX)&&(New_control>=PID_MIN))
{

out=(unsigned int)(New_control*64);
out_low=(unsigned char)(out);
out_hig=(unsigned char)(out>>8);

else
if (New_control>=PID_MAX)

{

New_control--;

}

else

{
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New_control++;

old_sai_lech=sai_lech;
}

else

{

New_control=0;
old_sai_lech=0;
out_low=0x00;
out_hig=0x00;

}

}
if (recv[42]=='R")
{

OV_Curent=1,
send[10]='0";

}

lcd_gotoxy(3,0);
float_to_ascc(U);
send[0]=T[O0J;
send[1]=TI[1];
send[2]=T[2];
send[3]=""
send[4]=T][3];
Icd_putchar(recv[18]);
Icd_putchar(recv[19]);
Icd_putchar(recv[20]);
Icd_putchar(recv[21]);
Icd_putchar(recv[22]);
Icd_putchar(recv[23]);
float_to_ascc(dong_thuc);
send[5]=T[0];
send[6]=T[1];
send[7]=T[2];
send[8]="";
send[9]=T][3];
lcd_gotoxy(3,1);
Icd_putchar(recv[12]);
Icd_putchar(recv[13]);
Icd_putchar(recv[14]);
Icd_putchar(recv[15]);
Icd_putchar(recv[16]);
Icd_putchar(recv[17]);

}

3.3.2. PHAM MEM MACH GIAM SAT

Mach gidm sat ¢ nhiém vu nhan cac thong s6 va trang thai diéu khién
cua hé théng tir mach diéu khién dé hién thi. Déng tho1 mach gidm sat thyc hién
giao tiép v6i nguoi sir dung dé thuc hién cai dit cac thong sd, sau do truyén

thong s6 t6i mach diéu khién dé mach diéu khién thuc thi.
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Chuong trinh mach diéu khién giam sat ciing rat phirc tap va gdm nhiéu
chuong trinh con. Vi vay tac gia xin chi trinh bay ham dién hinh 13 han main cua

chuong trinh mach giam sat.

Luu dd thuit toin

Bat ddu

O

Khoi tao cdc Modul cin
thiét: EPRCM, Timer

A
Doc dit lieu tir EFROM
UART
v
Hién thi va hu6ng din

Nt
Setup

Thuc hién ham Setup Truyén va nhin

dir liéu
v
Aﬁ[
Stop

-Ham c6 chuc nang nhan dir liéu truyén cac tham so dit li¢u cua nguodi su

dung cai dat & mach giam sat xuéng mach di¢u khién dong thoi nhan cac thong

sO tir mach di€u khién dé hién thi va giao ti€p v&i nguoi st dung
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- Mach bt dau hoat dong,khéi tao cac moodul can thiét:BO nhé
EPROM,B0 thoi gian Timer

-Bit dau doc dit liéu tir bd nhd EPROM va UART sau d6 hién thi cac gia
tri doc duoc va ghi cac hudng dan can thiét.

- NUt Stop ¢6 chue ning dimng hé thong

- Ham setup thuc hién cac chirc ndng cai dat cac tham s6 cua hé théng.

M3 ngudn chwong trinh mach giam sat:

/*****************************************************

Chip type : ATmegal28

Program type : Application

AVR Core Clock frequency: 11.059200 MHz
Memory model : Small

External RAM size 10

Data Stack size : 1024

*kkkkkkhhkik *kk ** %k * *kxk *kkkkkhkhkhkhhkik *kk /

#include <megal28.h>
#include <stdlib.h>
#include <MATH.h>
#include <alcd.h>
#include <delay.h> // da them
#asm
.equ __i2c_port=0x12 ;PORTD
.equ __sda_bit=1
.equ __scl_bit=0
#endasm
#include <i2c.h>
// DS1307 Real Time Clock functions
#include <ds1307.h>
/I Alphanumeric LCD Module functions
#define RE PORTE.2
#define LOA PORTB.4
#define CANCEL 17
#define UP 18
#define DOWN 19
#define ENTER 20
#define MENU 21
#define DAU_PHAY 22
#define NO_KEY 255
/I Declare your global variables here
#define EEPROM_BUS_ADDRESS 0xa0
#define ADC_VREF_TYPE 0x00
#define PID_MAX 1022
#define PID_MIN 0
unsigned char h,m;s;
char gio,phut,giay;
unsigned char key_code;
bit menu;
unsigned char so_mu;
int pr_index;
unsigned char save_index;
bit menu_ok;
unsigned char digit_index;
float Vh,VI,Im,1s,VVb,Rt,Ki,Kp,Kd;
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float kq,kql,kg2;

float luy_thua;

unsigned char sig;

unsigned char digit[6];

unsigned char chuoi_so[20];

char send_ID_1[50];

char send_ID_2[50];

char send_index;

char recv1[60];

char recv2[60];

char recv_index;

bit ID1_send,;

bit ID2_send,;

char in_char;

bit ADDR1_OK;

bit ADDR2_OK;

unsigned int j,q,I,n;

/I USARTO Receiver interrupt service routine
interrupt [USARTO_RXC] void usart0_rx_isr(void)

{
in_char=UDRQO;

if (in_char==0x01)
{
ADDR1 OK-=1,;
recv_index=0;
}

else

if (in_char==0x02)
{
ADDR2_OK=1;
recv_index=0;
}

else

if (ADDR1_OK) // nhan du lieu tu Slaverl

if (in_char=='S")
RE=1; /I cho phep truyen
ADDR1_OK-=0;

ID2_send=1; // cho phep truyen den Slaver2
for (9=0;q<500;q++)
{
}
UDRO0=0x02;  // danhan xong du lieu tu Slaverl truyen ky dia chi den Salver2

}

else

recvl[recv_index]=in_char; // nhan du lieu tu Slaverl
recv_index++;

}
}
else
if (ADDR2_OK)
{
if (in_char=='3")
{
RE=1; I/ cho phep truyen
ADDR2_OK=0;
ID1_send=1;

for (9=0;9<500;q++)
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{

}
UDRO0=0x01;  //truyen ky dia chi
}

else

recv2[recv_index]=in_char;
recv_index++;
}
}
}
/I USARTO Transmitter interrupt service routine
interrupt [USARTO_TXC] void usart0_tx_isr(void)

{
for (g=0;0<500;q++)
{

}
if (send_index<50)
{
if (ID1_send)
{
UDRO=send_ID_1[send_index];
send_index++;
}
else
if (ID2_send)

{
UDRO=send_ID_2[send_index];
send_index++;
}

}

else

ID2_send=0;
ID1_send=0;
send_index=0;
RE=0;
}
}

/I USART1 Receiver interrupt service routine
interrupt [USART1_RXC] void usartl_rx_isr(void)
{
key code=UDR1-48;

if (key_code==21)

{

menu=I!menu;

}
}

I/l Declare your global variables here
unsigned char eeprom_read(unsigned char address)
{
unsigned char data;
i2c_start();
i2c_write(EEPROM_BUS_ADDRESS);
i2c_write(address);
i2c_start();
i2c_write(EEPROM_BUS_ADDRESS | 1);
data=i2c_read(0);
i2c_stop();
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return data;

void eeprom_write(unsigned char address, unsigned char data)
{
i2c_start();
i2c_write(EEPROM_BUS_ADDRESS);
i2c_write(address);
i2c_write(data);
i2c_stop();
[* 10ms delay to complete the write operation */
for (1=0;1<1000;1++)
{
}
}
void read_eeprom(char addr,char offset)
{
char j;
char i=0;
for (j=addr;j<addr+offset;j++)
{
digit[i]=eeprom_read(j);
1++;
}
}
void write_eeprom(char addr,char offset)
{
char j;
char i=0;
for (j=addr;j<addr+offset;j++)
{
eeprom_write(j,chuoi_so[i]);
I++;
}
}
float khoi_phuc_so ()
{
float number;
number=atof(digit);
return (number);

}

void hien_thi_so_thuc(float so_thuc)

{
char str[20];

ftoa(so_thuc, 3, str);
lcd_puts(str);

void clear(void)
Icd_gotoxy(3,0);
Icd_puts(” ");
Icd_gotoxy(3,0);
void caculation( char key_num)
{
if(digit_index==0)
{
clear();
kq=0;

kql=0;
¥
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if (digit_index<5)

{

kg=10*kg+key_num;
Icd_putchar(key_num+48);
digit_index++;

¥

void char_to_assc( unsigned char so)
{
char K[2];
if (so<10)
{
Icd_putchar('0Y;
Icd_putchar(so+48);
}
else
{
itoa(so,K);
Icd_puts(K);

void send_datal(float data,char start_addr)

char var[10];
char t;
char p=0;
ftoa(data,5,var);
for(t=start_addr;t<start_addr+6;t++)

{
send_ID_1[t]=var[p];
p++;

¥

void send_data2(float data,char start_addr)

char var[10];
chart;
char p=0;
ftoa(data,5,var);
for(t=start_addr;t<start_addr+6;t++)
{
send_ID_2[t]=var[p];
p++;

}
}
void displayl (char addr)
{

char j;
for (j=addr;j<addr+5;j++)

{
Icd_putchar(recvl[j]);

void main(void)

{
PORTA=0x00;
DDRA=0x00;
PORTB=0x00;
DDRB=0x10;
PORTC=0x00;

// day du lieu vao vung nho truyen thong

// day du lieu vao vung nho truyen thong

// hien thi du lieu tu vung nho truyen thong slverl ra LCD
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DDRC=0x00;
PORTD=0x00;
DDRD=0x00;
PORTE=0x04;
DDRE=0x04;
PORTF=0x00;
DDRF=0x04;
PORTG=0x00;
DDRG=0x00;
ASSR=0x00;
TCCRO0=0x00;
TCNTO0=0x00;
OCRO0=0x00;
TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;
ICR1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;
OCR1CH=0x00;
OCR1CL=0x00;

TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;
TCCR3A=0x00;
TCCR3B=0x00;
TCNT3H=0x00;
TCNT3L=0x00;
ICR3H=0x00;
ICR3L=0x00;
OCR3AH=0x00;
OCRS3AL=0x00;
OCR3BH=0x00;
OCR3BL=0x00;
OCR3CH=0x00;
OCR3CL=0x00;
EICRA=0x00;
EICRB=0x00;
EIMSK=0x00;

[/l Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;
ETIMSK=0x00;
UCSROA=0x00;
UCSR0B=0xDS8;
UCSR0C=0x06;
UBRROH=0x00;
UBRROL=0x23;
UCSR1A=0x00;
UCSR1B=0x90;
UCSR1C=0x06;
UBRR1H=0x00;
ACSR=0x80;
SFIOR=0x00;
ADCSRA=0x00;
SPCR=0x00;
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TWCR=0x00;
Icd_init(16);
read_eeprom(0,6);
Vh=khoi_phuc_so();
read_eeprom(6,6);
VI=khoi_phuc_so();
read_eeprom(12,6);
Is=khoi_phuc_so();
read_eeprom(18,6);
Im=khoi_phuc_so();
read_eeprom(24,6);
Vb=khoi_phuc_so();
read_eeprom(30,6);
Rt=khoi_phuc_so();
read_eeprom(36,6);
Kp=khoi_phuc_so();
read_eeprom(42,6);
Ki=khoi_phuc_so();
read_eeprom(48,6);
Kd=khoi_phuc_so();
Icd_gotoxy(0,0);
lcd_puts("Time:");
Icd_gotoxy(0,1);
lcd_puts("Vchg:");
Icd_gotoxy(0,2);
Icd_puts(lchg:");
Icd_gotoxy(0,3);
Icd_puts("Status:");
I/l Global enable interrupts
#asm("sei™)
delay_ms(100);
ID1_send=1; /I cho phep truyen toi ID1
send_ID_1[49]='S"; // ma ket thuc
send_ID_2[49]='S"; // ma ket thuc
send_index=0;
UDRO0=0x01; I/ truyen khoi tao byte dia chi
while (1)

{

// Place your code here
rtc_get time(&h,&m,&s);
send_datal(Vh,0);
send_datal(VI,6);
send_datal(ls,12);
send_datal(Im,18);
send_datal(Kp,24);
send_datal(Ki,30);
send_datal(Kd,36);
send_data2(Vb,0);
send_data2(Rt,6);
if ('menu)

{

if(menu_ok)

Icd_clear();
Icd_gotoxy(0,0);
lcd_puts("Time:");
Icd_gotoxy(0,1);
lcd_puts("Vchg:");
Icd_gotoxy(0,2);
lcd_puts("lchg:");
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Icd_gotoxy(0,3);
lcd_puts("Status:");
menu_ok=0;

}

if (key_code==CANCEL)

{

send_ID_1[42]='R};

}

else
if(key_code==ENTER)

{
send_ID_1[43]="T";

}
key code=NO_KEY;

lcd_gotoxy(5,0);
char_to_assc(h);
lcd_putchar(:");
char_to_assc(m);
Icd_putchar(:);
char_to_assc(s);
lcd_gotoxy(5,1);
display1(0);
Icd_gotoxy(5,2);
display1(5);

if (recvl[10]=="F)

{

Icd_gotoxy(7,3);
Icd_putchar('O";
Icd_putchar('v');
Icd_putchar(’_");
lcd_putchar('CY;
Icd_putchar('u);
lcd_putchar('r");
lcd_putchar('e");
lcd_putchar('n’);
lcd_putchar('t);
LOA=1;

for (n=0;n<30000;n++)
{

}

LOA=0;

for (n=0;n<30000;n++)
{

}

}
if ((recv1[10]=="Y")||(recv1[10]=="0")
{

Icd_gotoxy(7,3);
Icd_putchar('N";
lcd_putchar('o");
lcd_putchar('_");
lcd_putchar('E";
lcd_putchar('r’);
lcd_putchar('r");
Icd_putchar('0");
lcd_putchar('r");
lcd_putchar('");
send_ID_1[42]=0x00;
}
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if (recvl[11]=='K")

{
send_ID_1[43]=0x00;

}

}

else I/l key_pad programer
if (Imenu_ok)
Icd_clear();

Icd_gotoxy(0,0);
lcd_putchar('V");
Icd_putchar('h’);
Icd_putchar(":');
kgl=Vh;

kq=0;
hien_thi_so_thuc(Vh);
menu_ok=1;
pr_index=1;
digit_index=0;
save_index=1;
sig=0;

switch (key_code)
case UP :
{
if (pr_index<12)

pr_index++;
if (pr_index==1) /I vao thong so Vh

Icd_clear();
Icd_gotoxy(0,0);
lcd_putchar('V");
lcd_putchar('h’);
lcd_putchar(':");
kgl=Vh;
hien_thi_so_thuc(Vh);
}

else

if (pr_index==2)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('V");
Icd_putchar('l");
lcd_putchar(':");
kgl=VI,
hien_thi_so_thuc(VI);
}

else

if (pr_index==3)

Icd_clear();
Icd_gotoxy(0,0);
lcd_putchar('l");
Icd_putchar('s";
lcd_putchar(':");
kql=ls;
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hien_thi_so_thuc(ls);
}

else

if (pr_index==4)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('l");
Icd_putchar('m’);
Icd_putchar(":");
kgl=Im;
hien_thi_so_thuc(Im);
}

else

if (pr_index==5)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('V";
Icd_putchar('b’);
Icd_putchar(':");
kql=Vb;
hien_thi_so_thuc(Vb);

¥
if (pr_index==6)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('R");
Icd_putchar('t);
Icd_putchar(:);
kql=Rt;
hien_thi_so_thuc(Rt);
}

else

if (pr_index==7)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('’K";
Icd_putchar('p");
Icd_putchar(:);
kgl=Kp;
hien_thi_so_thuc(Kp);
}

else

if (pr_index==8)

Icd_clear();
Icd_gotoxy(0,0);
lcd_putchar('K");
Icd_putchar('i');
Icd_putchar(:");
kg1=Ki;
hien_thi_so_thuc(Ki);
}

else

if (pr_index==9)

Icd_clear();
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Icd_gotoxy(0,0);
Icd_putchar('K?);
Icd_putchar('d?;
Icd_putchar(:";
kgl=Kd;
hien_thi_so_thuc(Kd);
}

else

if (pr_index==10)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('H");
Icd_putchar('r');
Icd_putchar(:;

}

else

if (pr_index==11)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('M");
Icd_putchar('i');
Icd_putchar(':");

}

else

if (pr_index==12)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar(’'S";
Icd_putchar('e");
Icd_putchar(':");

ka=0;

save_index=pr_index;
digit_index=0;

sig=0;

}

break;

}
case DOWN:

{
if (pr_index>1)

pr_index--;
if (pr_index==12)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('S");
lcd_putchar('e’);
Icd_putchar(:");

¥
if (pr_index==11)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('M");
lcd_putchar('i");
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lcd_putchar(:);

else
if (pr_index==10)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('H");
lcd_putchar('r");
Icd_putchar(:";
}

else

if (pr_index==9)

Icd_clear();
Icd_gotoxy(0,0);
lcd_putchar('K");
Icd_putchar('d?);
Icd_putchar(:);
hien_thi_so_thuc(Kd);
kql=Kd;

}

else

if (pr_index==8)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('K");
Icd_putchar(i);
Icd_putchar(:);
hien_thi_so_thuc(Ki);
kgl=Ki;

}

else

if (pr_index==7)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('’K";
Icd_putchar('p");
Icd_putchar(:);
hien_thi_so_thuc(Kp);
kq1l=Kp;

}

if (pr_index==6)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('R");
Icd_putchar('t);
Icd_putchar(:");
hien_thi_so_thuc(Rt);
kgl=Rt;

}

else

if (pr_index==5)

Icd_clear();

Icd_gotoxy(0,0);
lcd_putchar('V");
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lcd_putchar('b);
Icd_putchar(':");
hien_thi_so_thuc(Vb);
kgl=Vb;

}

else

if (pr_index==4)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('l');
Icd_putchar('m’);
Icd_putchar(":");
hien_thi_so_thuc(Im);
kgl=Im;

}

else

if (pr_index==3)

Icd_clear();
Icd_gotoxy(0,0);
lcd_putchar('l');
Icd_putchar('s";
Icd_putchar(':");
hien_thi_so_thuc(ls);
kgl=ls;

}

else

if (pr_index==2)

Icd_clear();
Icd_gotoxy(0,0);
Icd_putchar('V");
Icd_putchar('l");
lcd_putchar(':");
hien_thi_so_thuc(VI);
kgl=VI;

}

else

if (pr_index==1) /I vao thong so Vh
{

Icd_clear();
Icd_gotoxy(0,0);
lcd_putchar('V");
lcd_putchar('h?);
Icd_putchar(':");
hien_thi_so_thuc(Vh);

}
kg=0;
save_index=pr_index;
digit_index=0;
sig=0;
}
break;

¥
case ENTER:

{

if(save_index==1) /I save gia tri Vh

kgl=Vh;
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luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kql+kag/pow(10,luy_thua);
ftoa( kg2, 5, chuoi_so);
write_eeprom(0,6);

Vh=kqg2; /[ tra lai gia tri tuc thoi cho Vh

else
if (save_index==2) /' luu gia tri VI

luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kqgl+kg/pow(10,luy_thua);
ftoa( kg2, 5, chuoi_so);
write_eeprom(6,6);

VI=kg2; /[ tra lai gia tri tuc thoi cho VI

else
if (save_index==3) /l'luu gia tri s

luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kqgl+kg/pow(10,luy_thua);

ftoa( kg2, 5, chuoi_so);
write_eeprom(12,6);

Is=kq2; // tra lai gia tri tuc thoi cho Is
}

else

if (save_index==4) /l'luu gia tri Imax

luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kql+kg/pow(10,luy_thua);
ftoa( kg2,5, chuoi_so);
write_eeprom(18,6);

Im=kq2; // tra lai gia tri tuc thoi cho Imax

else
if (save_index==5) //'luu gia tri Vb

luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kql+kg/pow(10,luy_thua);
ftoa( kg2,5, chuoi_so);
write_eeprom(24,6);

Vhb=kg2; /I tra lai gia tri tuc thoi cho Vb

else
if (save_index==6) //'luu gia tri Rt

luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kqgl+kg/pow(10,luy_thua);
ftoa( kg2,5, chuoi_so);
write_eeprom(30,6);

Rt=kq2; // tra lai gia tri tuc thoi cho Vb

else
if (save_index==7) /l'luu gia tri Kp

luy thua=(float)(digit_index-so_mu)*sig;
kg2=kqgl+kg/pow(10,luy_thua);
ftoa( k2,5, chuoi_so);
write_eeprom(36,6);

Kp=kq2; // tra lai gia tri tuc thoi cho Kp
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Ki=kg2;

else
if (save_index==8) /l'luu gia tri Ki

luy thua=(float)(digit_index-so_mu)*sig;
kg2=kql+kag/pow(10,luy_thua);
ftoa( kg2,5, chuoi_so);
write_eeprom(42,6);

// tra lai gia tri tuc thoi cho Ki

else
if (save_index==9) /' luu gia tri Kd

luy_thua=(float)(digit_index-so_mu)*sig;
kg2=kql+kag/pow(10,luy_thua);

ftoa( kg2,5, chuoi_so);

write_eeprom(48,6);

Kd=kq2; // tra lai gia tri tuc thoi cho Kd

}

else
if (save_index==10)

{
gio=(char)kg;
}
else
if (save_index==11)

{
phut=(char)kq;
}
else
if (save_index==12)

{
giay=(char)kaq;
rtc_set_time(gio,phut,giay);
}

kgl=kq2;

kg=0;

sig=0;

break;

}
case DAU_PHAY:

{
if(digit_index==0)
{
clear();
}
if(digit_index<5)
{

so_mu=digit_index;
Icd_putchar('.");
sig=1,;
}

break;

}

case CANCEL:

{

kql=0;

kq=0;

sig=0;
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digit_index=0;
clear();

break;

}

case 0:

caculation(0);
break;
}

case 1:

caculation(1);
break;
}

case 2.

caculation(2);
break;
}

case 3:

caculation(3);
break;
}

case 4:

caculation(4);
break;
}

case 5:

caculation(5);
break;
}

case 6:

caculation(6);
break;
}

case 7:
{
caculation(7);
break;
}

case 8:

caculation(8);
break;
}

case 9:

caculation(9);
break;

¥

}
key code=NO_KEY;



KET LUAN

Sau thoi gian thuc hién d6 an duéi sy hudng din tan tinh cua thiy gido
TS Nguyén Trong Thing em di hoan thanh dé tai tot nghiép duoc giao. Pd an
ctia em di giai quyét dugc nhitng van dé co ban sau:

-Tim hiéu duoc vé céu trac, cac dic tinh va thong s6 co ban cua binh ic
quy

-Nam duoc ciu tric co ban ctia mot mach nap ac quy tu dong, budc dau
xay dung dugc mach nap ac quy tu dong trén mo hinh thuc té.

Nhung do trinh do va kién thtrc thuc té con han ché nén dd 4n cta em
cling khong thé tranh khoi nhimg sai sot, em rat mong nhan duoc sy dong gop v

kién cua quy thay co6 cung céc ban dé do an cua em hoan thién hon.
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