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TOM TAT: Tren cac tau, nguon n§ng luong dien 
duoc cung cap bdi cac may phat dien dong bo. 
Trong qua trinh lam viec, thdng so dien ap he 
thong luon dupe duy tri trong phgm vi cho phep 
nham d^m bao che do hogt dpng tin cay, an toan 
cho phu t^i dien, do do may phat dien dong bo 
duoc trang bi he thong ty dpng dteu chinh dien 
ap de cung cap nguon dien vd) dien ap on dinh 
cho cac phu t i i dien, nhSm d^m b^o ho^t dong 
an toan cho con tau trong cac che dp fam viec Tuy 
nhien, he thong dieu chinh dien ap dang dupe su 
dung la dang tuong tu va su dyng phan tii cong 
suat loai Tinstor, cho nen dap ung cCia hp thong se 
cham va khong de dang thay doi thuat dieu khien 
Do do, can ph^i xay dung hp thong tu dpng dieu 
chinh dipn ap so cho may phat dien tau thuy, nham 
nang cao chat lupng va d i m bao che do cong tac 
an toan cho tram phat dien tau thuy. 

T l j KHOA: Tau thuy, bo tu dpng dieu chinh dipn ap 
so, may phat dien dong bp tau thuy 

ABSTRACT: On the ships, electrical power is 
provided by synchronous generators. During the 
working process, the system voltage parameters 
are always maintained within the permissible 
range to ensure reliable and safe working mode 
for electnc loads, so a synchronous generator is 
equipped with the automatic vpltage regulatpr to 
provide electncal power with stable voltage for the 
electrical loads, to ensure safe operation for the 
ship in the working mode However, the automatic 
voltage regulator being used is the analog type and 
using Tiristor type power element, so the system 
response will be slow and not easy to change the 
control algorithm Therefore, it is necessary to build 
the digital automatic voltage regulator for manne 
synchronous generators in order to improve the 
quality and ensure the safe working mode for 
manne electrical power stations. 

KEYVYORDS: Ship, the digital automatic voltage 
regulator, marine synchronous generator 

1.€)ATVAN0i 

Tr§n tau thuy, nguon dien nang ehinh dugc tao ra 
nhd eae may phi t dien dong bp xoay chieu ba pha, dugc 
truyen dgng bdi cie dong ca diesel phu, diesel chinh 
hoae tua-bin. Sd lugng va edng suit cua cae may phat 
dien phu thupc vao phy t i i , trpng tai va ehung loai tau. 
Thdng thudng, tram phat dien tau thuy co tU 02 - 5 td 
may phat dien duoe thiet ke cd the cdng tae song song 
vdi nhau. Muc dieh lam tang tinh an toan, d i m b io cung 
cap nang lugng dien mgt each lien tuc eho cac phy tai, 
dong thdt dam bao hieu qu i khai thae kinh te eie td 
may phat dien. 

Tat ea cac phu t i i tieu thy nang lugng dien deu 
dugc thiet ke, ehe tao de eong t ie vdt mdt dien ap dinh 
mdc cho trudc va ehi khi cdng tac vdi dien ap nay thi 
thiet bi mdi hoat ddng tin eay va ed tuoi thp eao. Do 
vay, de duy tri dugc dien ap khdng doi eung cap cho eac 
phy t i l thi miy phat dien tau thuy phi i dugc trang bi he 
thong tu dong dn dinh dien ap va phin chia t i i phin 
t i c dung eho eae may phat dien khi eong t ie song song. 

Trong qua trinh cong t ie song song giUa cie miy phit 
dien thi phan ehia t i l phan t ie dyng glUa cac may phat 
dien la mpt viec het stJc quan trong. Qui trinh phan chia t i l 
phan t ic dung lien quan den he thong tU dpng dteu ehinh 
dien ap hay la phy thupc vao gta tri dong dien kieh tU cilta 
tUng may phat dien khi ehung eong tae song song. 

Neu sti phin ehia edng suat phin tae dung giUa eae 
may phat dien chenh lech nhau qu i Idn, vugt qua gidi 
han eho phep tht he thong dien ed the dan tdi mat on 
dinh, sap toan bo ludt dien, mat dien toan tau va gay ra 
hau qua vo cung nghiem trgng khdng nhUng ve ktnh te 
ma con nguy hiem tdt tinh mang eon ngudi, hang hda 
thiet bi va eon tau. Theo quy dinh eua dang kiem thi sU 
chenh lech edng suat phan tac dung, khong vUgt qua 
10% edng suat eua miy phat dien Idn nhat [1,2,5]. 

Do tinh chat quan trgng nhu viy ma viee nghien 
eUu thiet ke he thong tu dgng dieu chinh dien ap eho 
miy phat dien tau thuy la mot viec can thiet, quan trgng 
khong the thieu trong tram phi t dien tau thuy, nham 
nang eao hieu qua kinh te khai thae tram phi t dien tau 
thuy va d i m bao an toan hang hi i eho hang hda, thiet 
bi, con ngUdl. 
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Bai b io de cap den viee xay dUng he thong tu dong 
dieu ehinh dien ap sd cho may phat dien tau thuy, dugc 
trinh bay trong eic phan sau. 

2. Md HlNH TOAN COA CAC THANH PHAN 
TRONG T R A M PHAT OIEN T A U THUY 

2.1. M6 hinh toan cCia may phat dien dong bp va 
bo tu dgng dieu chinh dien ap 

Mo hinh to in hoe eiia may phat dien dong bg va bg 
tu dpng dieu chinh dien ap [1,5] dUOc vtet tren he tpa do 
d-q, d dai luong tUong dot, mo t i nhU sau: 

(1) 

(2) 

(3) 

-if- XJ. 

»/ = (^„", + 

D £ - (—^-i-l)(C/- U„) 

(4) 

(5) 

(7) 

(8) 

(9) 

Trong do: u, i, R, X,M, y, w - Dien i p , ddng dien, dien 
trd, trd khang, ho eim, tU thong, toe do gdc vdi ehi so 
phu d, q dai dien cho true dgc, ngang, f, D, Q eho eugn 
day kich tU va cuon on dinh eua may phi t dien; K - Hang 
s6;m^-M6-men co. 

2.2. Mo hinh toan cua bo dieu toe phiiTc hop 
Phuang trinh to in hpe cua bo dieu toe phUc hgp. 

Theo [1,5] tacd: 

T^J-=m- M 
' dt ' 

' dt 

T^^r 
' dr 

' .-V 
^ KP„ = KM^ 

(10) 

(11) 

(12) 

m = m . -I- m ,̂, (13) 

Trong d6:T, K, m - Hang so thdi gian, he sd khuyech 
dai, dp dich chuyen; i - Do lech tUong doi eua van toe 
quay so vdi van toe khi khdng tai; P̂  - Cong suat cua t i t ; 
M - M6-men dien tif. 

2.3. Mo hinh toan cCia tcii 
Phuang trinh to in hgc cua tai dugc viet tren he tga 

do d-q. Theo [1,5] t a c d : 

III r ' j + " " ^<i'„ 
" w, dt ' 

Tai mang tinh chat cam khang, trong do r^la dien 
trd cua t i i , x^la dien khang eua t i i . 

3. THI^T Kg Hg THdNG Tl / OONG OI^U C H I N H 
oi$N A P S 6 CHO M AY P H AT O I ^ N O 6 N G B 6 TAU T H U Y 

3.1. Sa do khoi he thong tudong dieu chinh dien 
ap may phat dien dong bo tau thuy 

He thong tU dpng dieu ehinh dien ap eho miy phat 
dien tau thuy 5uac thiet ke dUa tren ky thuat so. So do 
kholdugetrlnhbay nhuHin/i3.J. 

di„ 
(15) 

Hinh 3.1: Sado khdi tdng the hi thong 
He thong dieu khien kich tU eua miy phat dien 

dong bg gom bp dieu chinh dien ap so, bo chinh luu 
diod va bg edng sua't sd dyng MOSFET de dieu chinh 
dong dien kich tU. Bg dteu ehinh dien ap so tao nen 
dang sdng dieu che dp rong xung qua bg dieu khien 
tich phin ty le, dteu khien bg cong suat. 

May phat dien tU trUdng vinh cCfu PMG ed the cung 
cap du cong suat tdt bg kich tU qua bg ehinh luu dlod v i 
bg cong suit sddung MOSFET. 

Thdi diem ban dau, bg eong suat MOSFET khda 
hoan toan cho den khi dien i p dau ra eua may phit dien 
td trudng vTnh cCfu PMG dat den 45 (V) de on dinh h§ 
thong. Khi dien i p may phat dien tU trudng vinh eCtu Idn 
hon 45 (V), bg eong suat MOSFET duge dteu khien bdi 
dang tin hieu dieu che do rgng xung de dieu khien dien 
ap ra eua miy phat dien. 

3.2.Thuat toan dieu khien bo tudpng dieu chlnh 
dien ap so 

Bg tu dong dieu ehinh dien i p , dieu khien dien 
ap ra eua may phat dien chinh, bang each dieu ehinh 
ddng dien kich tU eho may ph i t dien kich tUva kichtC 
eho may phat dien chinh, De cho may phat dien done 
bp boat dgng d che dp on dinh thi bo tu dong on dint' 
dien ap can ed chUc nang gidt han ty so dien ap va tar 
sd (U/f). 

Sa do khoi dieu khien cua b6 tU ddng dieu ehlnf 
dien ap so dieu khien may phat dien dong bo dugc thie 
ke nhu Hinh 3.2. 
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Hinh 3.2: Sado khdi dieu khien eda bo tij dpng dieu chlnh dien 
apsS 

Chde nang gidi han ty so dien i p va tan so (U/f) de 
bio ve he thong bj qu i kich tif khi may ph i t dien hoat 
dong 6 toe do thap. Khi dgng eo diesel khdi dgng hoac 
cdng suat dgng co khong du, toe do diesel sut g i im dan 
den tan so miy ph i t dien giam. 6 thdt diem nay, neu 
dien i p ra eiia miy phat dien duoc giQ khong dot thl can 
phil tang ddng dien kich tU len rat Idn, dan den trang 
thai qua kieh tU. 6 day, ehde nang gidi han ty so dien ap 
va tan so (U/f) ed the ngan ngUa qu i kich tU bang each 
glim dien ap ra cita may phat khi toe do suy g l im. 

Dien ap ra cita may phat dien ty le vdi tif thdng va 
tan sd hoac toe do. Do do, may phat dien se bi qu i nhiet, 
neu dien ap ra cita may ph i t duoc dieu khien glU khong 
doi khi tan sd suy giam Idn, Neu ty so dien ap va tan 
so (U/f) vUgt qua gia tri dat thi dien i p may phi t dien 
se duac dieu khien g l im xudng nham duy tri ty so nay 
trong gidt ban dat, 

Dien ap ra cita may phat dien va tin hieu ddng dien 
t i i se dugc eim bien thu thap, ph in hoi tin hieu de bit 
sut i p khi cd tai va dieu khien dien ap ra cita miy phi t 
dien. Khi dong t i t thi dien i p ra eua may phat dien se 
gl im xuong, vi vay can phi i ed chifc nang bu dien ap t i i 
de giU cho dien ap ra khdng doi, 

De tinh dupe do Idn cita dien ap, sCf dyng he tga 
do dong bg li'y tU dien i p day va dien ap day i o cham 
pha 90° do sd dung bd Igc (APE). Sa do khdi phi t hien 
gdc pha va gia tr; cita dien ap ra miy phat dien dong bo 
dugc trinh bay tren Hinh 3.3. 

Hinh 3.3: Sa do khoi phat hien gdc pha va gia tri cua dien ap ra 
cua may phat dien dang bp 

"d ^ «rfC0S£/+ »^ sin? f1^) 

u u 
11^ = - »Jsing-f- u'^cosq (17) 

Thay Uj = U.^coscj, nil =̂  U„, sin§ ta CO 

" j = [/„ cose/cos 17+ (/„,sin^sin^ (18) 

^ f/„,{cos?cos<7+ singsm^) 

= U,„cos(q- (-/) 

ii'i = - U,^,coscis\\\q-\- U^.smqcosq 

= C/„,(sin(/cos(/-cos5sin9) 

(19) 

= U„^sm(q- q) 

Dien ap miy phi t dien tryc d bang dien ap ra ciia 
may phat dien khi gde pha thUe bang gde pha duge 
phat hien ra, 

Dien i p true d eua he true tpa do ddng bp la gia tri 
dien ap day eiia miy phi t dien. Gii tri dien i p pha cita 
miy phat dien bang gta tri dien ap day ehia eho -s/3 . 

3.3. Xay dUng he thong tU dong dieu chinh dien 
ap may phat dien dong bp tau thCiy 

Dua tren sO do tdng the he thong va thuat toan dieu 
khien bg tU dong dieu chlnh dien ap so da xay dUng, ta 
se xay dung ehuong trinh dieu khien eho vi dieu khien. 

He thong tu dgng dteu chtnh dien i p may phi t 
dien dong bg tau thuy da dugc x iy dUng theo cau true 
de xuat, trong do trung tam xif lydCr lieu sifdung bg vt 
dieu khien Atmega 2560, bg eong suat MOSFET 1RFP460. 

Hinh 3.4: He thong tudong dieu ehinh dien ap so eho may phat 
dien dong bp dugc xay dung 

Sau khi xay dUng he thong tu dong dieu chinh dien 
i p eho may phat dien tau thiiy, thir nghiem chUe nang 
boat dong theo thuat toan da xay dUng, ket qua eho 
thay he thdng boat dgng dung chdc nang va thda man 
yeu eau ky thu i t dat ra. 

4. KET LUAN 

He thong tudong dieu ehinh dienap cho may phat 
dien dong bp tau thiiy da dugc thiet ke, sif dyng bg dteu 
khien so, d ip Ung yeu eau ky thuat. Ket qua nghten eUu 
la tien de eho viee che tao, trien khai lap dat, thif nghiem 
thuc te he thdng tu dong dieu ehinh dien i p eho may 
phi t dien dong bg tau thiiy trong thdi gian tdt, nham 
thay the eac sin phi'm ngoai nhip, chu dgng trong khai 
th ic va lam ehii edng nghe phue vy cho nganh edng 
nghiep dong tau eita Vtet Nam. 
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