LOI MO PAU

May phat ddng truc hién nay di duoc nghién ctru va tng dung nhiéu trén
tau thuy. Qua khao sat cho biét rang rat nhiéu chil tau va nha may déng tau
trén thé gioi da hoan toan bi thuyét phuc boi nhiing loi ich trong viéc str dung
mot may phat dong truc hon 1 viéc chi b tri don 1é mot may chinh lai chan
vit. M hinh tram phat dién sir dung may chinh dé truyén dong cho may phat
dién két hop v&i mdt sb 0 may phat dién diesel phuc vu cho muc dich san
xuét dién 1a mot md hinh dugc danh gi4 cao ca vé hai tinh ning k¥ thuat va
kinh té. Véi mot ving hoat dong rong 16n trén bién thi cac may phat dong truc
lap dit trong tram phat duogc st dung 1a ¢6 hiéu qua rat 1on.

Trong dot thuc tap tot nghiép nay,em duoc thay gido Nguyén Trong
Thang huéng dan thiét ké d6 an t6t nghiép voi dé tai :”Nghién ciru hé thong
phat dién dong truc trén tau thiy sir dung may dién di b nguon kép”. Dé
tai bao gom noi dung sau:

Chuwong 1: May phat dong truc - Nhitng yéu cau van hanh va khai thac
cia may phat dong truc. Giai phap kinh té, phan nay trinh bay nhiing nét co
ban nhét ctia may phat dong truc.

Chuwong 2: Mo hinh hé théng may phat dong truc kinh dién va hé théng
may phat dong truc hién dai.

Chuwong 3: Nghién ctru mdy phat dong truc trén tau thuy st dung loai
may di bo ngudn kép véi cac thiét bi hién dai tham gia trong qua trinh diéu
khién, diéu chinh tan s6 va dién 4p ludi dién.

Pé hoan thanh tét d6 an, em dd duoc su gitp d& rit nhiéu cta thay co
trong bd mon dién dan dung-cong nghiép va dic biét 1a thay gido hudng dan
Nguyén Trong Thing. Sau 12 tudn d6 an di hoan thanh nhung con nhiéu

thiéu sot,em rat mong dugc sy chi bdo cua céc thay.

Em xin chan thanh cam on!



CHUONG 1

MAY PHAT PONG TRUC TREN TAU THUY NHUNG PAC
PIEM KY THUAT VA GIAI PHAP KINH TE

1.1 SU DUNG MAY PHAT PONG BQ MANG LAI HIEU QUA KINH
TE CAO

Mirc d6 dién khi hoa va ty dong hoa trén tau thuy ngdy cang phat trién
di d6i véi su gia ting vé cong sudt cua tram phat dién.Trong qué trinh khai
thac, khi sir dung may phat dong truc gia thanh 1KWh thap hon khoang 50%
gia thanh so vé6i khi dung may phat co dong co truyén dong riéng, diéu nay
dugc thé hién & mot sb 1y do sau:

Thé nhat 13 nd nang cao hi¢u suét str dung may chinh so v6i1 hi€u suat
st dung may phu thong qua viéc gidm murc ti€éu hao nhién ligu.

Thir hai 1a may chinh thudng duoc sir dung loai dau ning gia thanh ré
hon nhiéu so véi gia thanh dau st dung cho may phu.

Thtr ba 1a 1am gidm murc tiéu hao nhién li€u boi tron cho may chinh.

Thir tu 14 trong thoi gian hanh trinh trén bién may phu khong phai cong
tac nén giam dang ké thoi gian van hanh, khai thac 1am giam duoc gia thanh
stra chita va bao dudng.

Pé danh gia dugc loi ich khi tng dung mdy phat dong tryc trude hét
thiy rang thoi gian cong tac ctia may chinh tirc 13 thoi gian hanh trinh trén
bién so vé&i thoi gian dd bén 1a kha ngan, ngay ca tau ché container c¢6 kha
ning quay vong rat cao thi ti 18 thoi gian hanh trinh véi thoi gian d6 bén van
luon thap hon. Khi c6 sy tham gia ctia may chinh lam nhiém vy may phat trén
hanh trinh dai thi thoi gian khai thac cac may phat diesel- generator khac
trong tram s¢€ it di, va nhu vay no s€ kéo dai dugc tudi tho dang ké cua céc
may phu. Hon nita gia thanh dau tu ban dau thép, tiét kiém dugc khong gian

bo tri dudi budng may.



Mat khac khi st dung may phat di¢n déng truc, moi truong lam viéc
ctia thuyén vién ¢ dudi budng may ciing duoc cai thién rat nhiéu. Ngudn giy
ra tiéng 6n c6 cuong do 16n va gia ting nhiét d6 trén tau thuy chi yéu 1a dong
co diesel cao tbc( Thuong sir dung lam dong co so cdp cho cic may phét
dién), trong qua trinh tau chay trén bién cac may phat dong truc 1am viéc nén
may phu dugc nghi vi vay giam dugc 6 nhiém va tiéng on.

1.2 PAC PIEM KY THUAT CUA MAY PHAT PONG TRUC

Dbi véi cac phu tai tiéu thu dién nang trén tau thuy khong cho phép su
thay d6i dién ap va tan sd cua ngudn cip trong pham vi rong. Néu xay ra su
dao dong cta hai yéu td trén thi cac hé thong d6 hoat dong khong tin ciy,
khong 6n dinh va khong dam bao cong suat. Piéu nay khong c6 loi cho thiét
bi cling nhu sy an toan ctia thuyén vién trén tau.

Piéu kién hoat dong cua may phat dong truc khac nhiéu so véi diéu
kién hoat dong ctia may phat co truyén dong riéng, vi du nhu trong cac ché do
sau: Ché do diéu dong tau, ché do tau hanh trinh qua kénh, ché d6 tau hanh
trinh trén bién trong diéu kién thoi tiét song to, gié 16n... Qua trinh khai thac
may phat dong truc doi hoi hé thong cong tac 6n dinh trong gidi han thay doi
tbc do quay chan vit tir (60 + 100)% téc do dinh mirc. Gidi han nay co lién
quan dén sy 6n dinh dién ap va tan s cua ludi dién. Voi bat ky nguyén nhan
nao dan dén su thay ddi téc dd quay ciia chan vit thi van phai dam bao dién ap
va tan sb ra voi do chinh xac cho phép theo yéu cau cia Pang kiém. Do yéu
cau vé do tin cdy cua cac thiét bi dién tau thuy, dic biét 1a thiét bi diéu khién,
kiém tra, thong tin lién lac, thiét bi dan huong st dung vé tinh ... nén muc
dich 6n dinh dién ap, tan sé va cong tac song song duoc vai cac td hop may
phat khac trén tau thuy nguoi ta phai img dung cé hai chirc nang do la:

- C6 kha ning gitt on dinh dién ap.

- C06 kha nang gitt 6n dinh tan so.



1.2.1. Ché do tinh.

Khi cho may phat ddng truc nhan tai tir 0 dén gia tri dinh mutc (L4
mot cach tir tir hodic cit tai tir gia tri dinh murc vé 0 voi COS(Pgm VA VO1 gia thiét
tbc d0 quay ngm (Ngm: toc d6 dinh mirc ctia may phat) ndm trong gi6i han cho
phép (sai s6 toc d0 5%) thi sai sb dién ap + 2,5%Ugm (Uam: dién ap dinh murc
ctia may phat). Néu hé sé cose thay d6i tir 0,6 + 0,9 thi dao dong dién ap ndm
trong khoang * 3,5%Ug,. Thoi gian qua do cua trang thang nhan ti tinh ty =
Ss.

1.2.2. Ché d6 dong.

Khi cho may phat déng truc nhan (cét) tai dot ngdt tu 0 dén 50%, 100%
va nguoc lai, h¢ s6 cong suét giam Xuéng cos® < 0,4 thi do qua diéu chinh +
20%Ug4y,. Thot gian qua do cua trang thang nhén tai tinh tyq = 5.

Bang 1.1 trinh bay tom tit quy pham ma mot s6 hing dang kiém quy

dinh trong d6 c6 dang kiém Viét Nam.

Sai 1é€ch cho phép khoi gid tri dinh murc
Thong sé6 | Tai lau dai Tai ngan han

Gia tri (%) Gia tri (%) Thoi gian (gidy)
Dién ap +6+-10 + 20 1,5
Tan s6 +5 + 10 5

Bang 1.1 : Gidi han do sai léch cua dién ap, tan sé va thoi gian ton tai

cdc sai 1éch d6 cua ludi dién tau thuy theo dang kiém.



CHUONG 2

MO HINH HE THONG MAY PHAT PONG TRUC
KINH PIEN VA HIEN PAI

2.1. PAT VAN DE
Trong lich sir phat trién cua tram phét dién tau thuy, ngudn ning luong
str dung cho ddng co so cap (dong co truc tiép lai may phat dién) rat da dang:
tir dong co hoi nudce, cac loai tude bin (hot, khi) dong co dot trong va hién dai
hon 1a ding ning luong nguyén tir. Nhimg nim gan day dong co d6t trong ma
dic biét 1a dong co diesel dugce dung rong rii nhat. Diesel dung dé 1am thiét bi
tao lyc day tau thity c¢6 nhiéu tinh nang k¥ thuat thich hop véi dbi tuong phuc
vu nhu hiéu suét c6 ich cao, kich thudc gon nhe, tinh co dong cao, khong ton
nhiéu ning luong trong khai dong va dimng, it nguy hiém, dé van hanh, dic
biét 1a kha ning dé ty dong hoa, tu dong kiém tra, diéu khién tur xa... Dé tan
dung nang lugng du thura cua diesel lai chan vit (Main engine: ME - may
chinh) trong ché d6 hanh trinh cta tau thuy, tiét kiém duoc gia thanh va han
ché toi da khong gian budng may nguoi ta di mg dung mot may phat thong
qua t6 hop hop sd, banh ring. Trong phan ndy s& trinh bay mdt s6 cau tric
may phat dong truc (shaft generator (SG)) da va dang duoc tmg dung trong
thuc té.
2.1.1. Cdc tram phdt véi hé mdy phdt dong truc thé hé dau tién.

Hinh 2.1 c60 may phat dién
mot chiéu cung cip ning lugng
dé cap cho dong co (M) dé lai
may phat déng bo (G3~) qua

ACB cip dién nang Ién ludi Hinh 2.1: Mdy phat dong truc la hé 3

Doi véi tau thuy khi co st d
o1 VOl tad Tty it €0 ST GHNS - may dien G-DCIMC- DC/G,

hé thdng nay c6 nhugc diém la



cung mot luc st dung nhiéu may

dién, gia thanh s& cao. ‘
Hinh 2.2 Str dung may phat dong truc 1a loai dong bo ba pha. May

phat nay cung cip ning luong cho bo chinh luu ba pha diod cong suat dé tao
nén dong di¢n mot chiéu. Dong dién mot chiéu nay dugc bo nghich luu cong

suat bién

doéi thanh dong dién xoay chiéu voi Busbar

dién ap va tan s0 co thé diéu chinh " AR

dugc, toan bd phan nang lugng xoay l B
« A b A A J & A — i

chiéu nay dwogc cap 1én ludi dién '—1 B

thong qua ACB. D¢ diéu khién bo R W

nghich luu nguoi ta st dung bo diéu

ME

khién R; duoc tinh toan va cha trong DLL]

cho van dé tan sb. Hé théng nay cho Hinh 2.2 : May phdt déng truc la méy
phép lam viéc trong dai toc do rong. phat dong bi

Vi vay trong nhimng thap nién tim muoi cta thé ky 20 cic may phat
vo1 moO hinh nay duoc st dung kha rong rai vi ban than n6 so vdi cac khac
cung thoi c6 nhiéu mat wu diém hon.

2.1.2. Cac hé thong mdy phdt dong truc thé hé thir hai.
2.1.2.1. On dinh tin sé cho mdy phdt théng qua én dinh téc dp dong co mot
chiéu.

Pay 1 bo 6n dinh tan s6 dong co- may phat nhu hinh 2.3 . Ning luong
cung cap cho bo bién doi 1a nang luong dong mot chiéu duogc tao ra bang cac
phuong phap sau:

- May phat dong truc 1a may phat mot chiéu.
- May phat dong truc 1a may phat xoay chiéu co tdn s va sb pha khac voi

tan sb va sd pha cong nghiép thong qua chinh luvu dong ra dong mot chiéu.



- May phat ddng truc xoay chiéu 3 pha c6 tan sd céng nghiép thong qua
chinh Iuu ra dong mot chiéu.

1

Hinh 2.3: Mdy phdt dong truc véi bo én dinh tan sé6 may dién

a/ Mdy phdt dong truc la mdy mét chiéu.

b/ Mdy phat dong truc la dong bo.
1. Bong co diezen; 2. Hop s6; 3. May phat mot chiéu; 4. May phat déng bg; 5.
Cuon loc; 6. Pong co dién mot chiéu; 7. Chinh luu diot; 8. May phat déng bo
cap dién cho mang; 9. Piéu chinh dién 4p; 10. Piéu chinh tan so

Hinh 2.3a : May phat dong truc (3) 1a may phat mot chiéu duoc lai

bdi may chinh(1) thong qua hop sb (2). Nang luong dong mot chiéu ciia may
phat dong truc(3) cung cdp cho dong co mét chiéu (6) dé truyén dong cho
may phat xoay chiéu co tan s, dién ap b'fmg tan sb dién ap cua mang dién tau.
Viéc diéu chinh dién ap va tan s6 cia may phat (8) thong qua bd diéu chinh
dién ap va tan sb (9). Viéc diéu chinh dong kich tir ctia mdy phat dién mot
chiéu (3) va dong co mot chiéu (6) dugc 1ay tir b diéu chinh tan sé (10). Bo
diéu chinh (10) dugc diéu chinh mot cach tu dong mdi khi ¢ su thay doi vé

dién ap va tan s6 ciia may phat (8).



Hinh 2.3 b : May phat dong truc (4) 12 may phat dong bo ba pha
dugc lai boi may chinh(1) thong qua hop sb (2). May phat nay cung cap ning
luong cho bo chinh luu ba pha diode cong suét dé tao nén dong dién mdt
chiéu va duoc san phéng b1 cudn loc (5) cép dién cho dong co dién mdt
chiéu (6) dé truyén dong cho may phat dong bo (8) thong qua cac khép ndi
Viéc diéu chinh dién 4p va tan s6 cua may phat (8) thong qua bd didu chinh
dién ap va tan sb (9). Viéc diéu chinh dong kich tir cia may phat dién mot
chiéu (3) va dong co mét chiéu (6) dugc 1ay tir b didu chinh tan sé (10). Bo
diéu chinh (10) dugc diéu chinh mot cach tu dong mdi khi c6 su thay doi vé
dién ap va tan s6 ciia may phat (8).

Hé thong may phat dong truc gidi thiéu & hinh 2.3 ¢6 kha ning cong tac
doc 1ap, ddng thoi c6 kha ning cong tac song song va co nhitng uu diém co
ban sau:

- On dinh dién ap va tan so rat dé dang.

- Khong gy nhiéu cho hé thng ning lugng va dién ap thyc té 1 hinh sin.
Con nhuoc diém co ban 1a:

- Cong suit cia may phat dién mot chiu bi han ché do cd gop nén
khong nang cao duoc cong suit ciia may phat dong truc.

- Hé thong c6 hiéu suét thap chi dat 85% do sir dung quéa nhiéu may.
Trén hinh 2.3 thi hé théng hinh 2.3b ¢6 101 hon so vd1 hé théng hinh 2.3a vi
d3 loai trir dwoc mot may dién mot chiéu. Gitip cho hé thong may phat dong
truc don gian hon, van hanh dé dang, yéu cau vé budng may c6 dién tich nho,
chi phi van hanh va sira chira it, tiét kiém vé kinh té.
2.1.2.2. On dinh tin sé6 cho mdy phdt théng qua on dinh téc dp dong co
xoay chiéu.

Trén hinh 2.4 may phat dong truc v6i 6n dinh tan sb mdy dién xoay

chiéu



Hinh 2.4: Mdy phdt dong truc véi on dinh tan sé mdy dién xoay chiéu
1. May phét dong truc; 2. Pong co di bd day quan; 3. May phat dong bo cap
dién cho mang; 4. Bo diéu chinh dién 4p; 5. B diéu chinh tan sb;
6. B bién doi tan s6 tinh.

Trén hinh 2.4 may phét ddng truc (1) dugc truyén dong thong qua
may chinh lai chan vit va hop sd. May phat dong truc 1a may phat dién dong
bd ba pha cung cip dién 4p truc tiép cho dong co di bo ba pha day quin (2).
Pong co (2) lai truyén dong cho may phat dién ddng bd ba pha (3). Dé diéu
chinh dién ap ra cia may phét s6 (3) nguoi ta sir dung bo diéu chinh dién ap
(4) trude khi cdp dién 1én trén ludi dién. Khi tan sd cia may phat s6 chua dat
dén tan s dinh mac thi bo diéu chinh tan s (5) tac dong dén bo bién doi tan
s6 tinh (6) va hé thong kich tir ciia may phat s6(1). Gitp cho dong co (2) 1am
viéc voi tbe dd 6n dinh khi dién ap va tan sé ctia mdy phat (1) 6n dinh. Hé
théng nay khéng st dung cic may dién mot chiéu vi vdy lam cho hé thong
don gian di, hiéu suat va do tin cdy nang cao so vdi cac hé trudc va giam gia
thanh cta hé thng ning lyong may phat déng truc.
2.1.2.3. Mdy phdt dong truc véi bg én dinh tin sé tinh .

a. Mdy phdt dong truc véi bp on dinh tan so tinh.
Trén hinh 2.5 so do khéi hé théng diéu chinh dién 4p va tan s6 may
phat dién déng truc. B 6n dinh tan sé tinh 1a phuong phap 6n dinh tan sb cho

may phat dong truc méi duoc Gmg dung gan ddy nhd sy phat trién cua ky



thuat ban dan dién ap cao va trung binh. Bo bién d6i bao gém cac linh kién
tinh 1a thiristor va hé thong diéu khién.

Trén hinh 2.5 may phat dong truc (3) dugc trang bi bd diéu chinh
dién ap (4) c6 kha ning gitr 6n dinh dién 4p voi tan s tir 42Hz, con khi tan sb
nho hon 42Hz thi hé théng s& diéu chinh dién 4p nhé tuyén tinh véi tan sd.
Véi tan s 10n hon 42Hz, bo nghich luu (7) cong tac véi goc mé ¢d dinh dit
trude tir khbi( 28) dit trong bo diéu chinh.Sy diéu chinh tan sé duoc thuc hién
bang su thay d6i dong cta bd nghich lwu (7) thong qua viéc diéu chinh goc
mo. Bo diéu chinh tan sd do tan sé dién ap role tir bo bién doi nghich luu (7)
nhd khoi bién ddi (23) so sanh voi tan sd chudn cho trude tir khéi 34 va dua
tin hiéu dén bo diéu chinh tan s6 (32) dé diéu chinh dong cia cau chinh luu

thyristor (5).

10



Hinh 2.5: So dé khoi hé thong diéu chinh dién dp va tan sé6 may phat
dién déng truc
Viéc 6n dinh dién ap trén thanh céi trong thoi gian may phat dong truc

cong tac duge dam bao may bu 9 cong tac voi bo diéu chinh dién ap (10). Bé

11



dam bao cong tac song song tot gitta may phat dong truc va cac may phét
khac trong bo diéu chinh tan sb co trang bj khéi diéu chinh dic tinh cong suét
tac dung bao gém bo bién doi cong suit tac dung khdi (20) va khéi dit trude
(33), khdi nay cho phép diéu chinh dugce d6 nghiéng cua dic tinh f = f(P) cta
may phat ddng truc nhu do nghiéng cua dic tinh may phét khac duoc truyén
dong riéng. Hoat dong cua hé thong nhu sau:

Trong truong hop dong thém tai 1én thanh cai, s& gdy nén giam tan sb
ciia mang dién. Piéu d6 dan dén ting cudng diéu khién khéi (32) theo chiéu
tang dong cong sut tac dung cia khéi chinh luu (5), lam ting cong suat tac
dung cip cho hé théng thanh cai va din dén tang tan s dén tri s6 chuan dat
trudc tir khbi (34). Trong trudng hop cat bot tai thi qua trinh hoat dong ciia hé
théng xay ra nguoc lai. Khi tan s6 may phat dong truc nho hon 42Hz, phan tir
diéu khién dic tinh (29) bit dau hoat dong dua tin hiéu diéu khién goc md du
trir ctia bo bién d6i nghich luu (7) theo hudng ting goc du trir dé giam cong
suit tac dung cdp ra mang. Trong ché d6 ngan mach trén tram phat ngudn cta
dong ngan mach 1a may bu dong bo (9) c6 kha ning cap du dong cho cac thiét
bi bao vé hoat dong. Trong thoi gian ngan mach bd bién doi nghich luu khong
cap nang luong cho mang. Han ché ning luong di dén mach duoc gian tiép
thuc hién qua viéc dua tin hi¢u khoa toan bo Thyristor trong bd chinh Iuu (5).
Sau khi da loai trur ngén mach hé théng tu dong trd lai cong tac binh thuong.
Toan bo viéc bao vé hé théng cho may phat dong truc trong thoi gian ngan
mach duogc diéu khién bang hé thong bao vé bang dién tir khi (35).

b. Mdy phdt dong truc vdi bé én dinh tin sé tinh khi mdy phdt dong truc
dwoc lip ddt doi di¢n véi chin vit ngay trén mdy chinh .
Trén hinh 2.6 biéu dién may phat déng truc v6i bd 6n dinh tan sb tinh

c6 so do khoi cua hé thong dugce gioi thi¢u nhu sau:

12



1. May phat déng truc; 2. Chinh luu thiristor; 3. Cudn cam mach trung gian;
4. B6 bién d6i nghich luu; 5. Cudn cam ludi dién; 6. May bu cong suit phan

khang; 8. Block diéu khién nghich luu va chinh luu; 9. Bién ap
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Hinh 2.6: Mdy phat déng truc véi bé on dinh tan sé tinh.

Dong xoay chiéu tir may phat dong truc (1) duge chinh luu ra dong mot
chiéu bang bd chinh luu thiristor (2). Sau d6 dong mét chiéu lai duoc bién ddi
ra dong xoay chiéu 3 pha cé tan s6 6n dinh nhd bo bién d6i nghich luu (4).
Noi gifta bo chinh luu thiristor (2) va bd bién ddi nghich luu (4) 1a cudn cam
khang mach trung gian (3). Ning lugng dong xoay chiéu 3 pha c6 tan sé 6n
dinh dugc qua cudn cam ludi dién (5) dén ACB truge khi dén ludi dién.

Vi hé théng on dinh tan sé trén khong thé cung cdp cho mang cong
suit phan khang. Ma hé théng niang luong thi can cong suat phan khang dé
cap cho cac phuy tai. Vi vay dé cap cong suat phan khang cho mang thyc té da
giai quyét bang 2 phuong phép.

- Ung dung cac linh kién tinh nhu tu dién. Phuong phap nay khong duoc

tmg dung cho dién tau thuy.
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- Ung dung may phat bu dong bd co kich tir thira. Phuong phap nay dugc
tmg dung ¢ so dd trén. May bu dong bd(6) duoc khoi dong bang dong co di
bd 1§y dién truc tiép tor mang.

Céc chuc ning chinh ctia may bu dong b 1a:
- Stra chita lai dién 4p ra ctia b bién dbi nghich lwu (4) gidng hinh sin hon.
- Cung cép cong suét phan khang cho bd bién ddi nghich uu va cho ludi dién.
- Lam tang gia tri dong ngén mach dé cac thiét bi bao vé hoat dong chic
chén tin cay.
Trong truong hop ngan mach con c6 nhiing bao vé sau:
+ Cau chinh luu 14 cac thiristor trudng hop ngin mach phia xoay chiéu cua
may phat dong truc thi cac thiristor s& bi khoa lai.
+ May phat dong truc 1a may dong bo khong c6 cudn 6n dinh nén dong ngin
mach c6 gia tri nho.
Uu diém cta hé théng st dung bd 6n dinh tan s tinh nhu sau:

- Co kha nang on dinh tan s mic du toc do quay cua chan vit thay doi
trong giGi han tir 100+70% va c6 thé ndi rong dén 40% tdc do dinh muc.

- Trong hé théng ¢6 it may dién nén gia thanh ha va cong suat bao dudng it.

- Hoa dong bo dé dang va co thé cong tac song song v4i cac may phat khac.

- Hiéu suét cao dat t&i 91%

- Khong chiém nhiéu dién tich trong budng may.

Nhitng nhugc diém co ban:

- Dang dién 4p ra khong hoan toan sin nén chua nhiéu thanh phan bac cao
do d6 gay nén gia ting ton hao trong cac phu tai va gy nhiéu loan trong diéu
khién.

- Vén dau tu trong d6i cao

- Riéng bo 6n dinh tan sb c6 hiéu suét thap, chi dat toi thiéu 81%
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Maic du c6 nhitng nhugc diém trén nhung hé théng dugc sur dung rat rong
rdi vi nd mang tinh hién dai va gia thanh ré hon so v&i cac hé théng 6n dinh
tan s6 bang may dién.
¢. Mdy phdt dong truc véi bg on dinh tan so tinh khi mdy phdt dong truc
dwoc truyén dong qua hp so cung phia vdi chén vit .

Trén hinh 2.7 gi6i thiéu cac thiét bi trong hé thdng bao gdm:

Pong co diesel quay chan vit s6 (1) 1a dong co truyén dong cho may phat
ddng truc s6 (3) thong qua hop sb ting toc (2). May phat dong truc 13 may
phéat khong choi than duoc trang bi hé théng diéu chinh dién ap sd(4), hé
théng nay c6 kha ning gitt 6n dinh dién ap trong pham vi thay doi tbc d6 quay
tir (80 + 110) % Ngm. (Num 13 tc d0 quay dinh muc cia may réto may phat).
May phat (3) théng qua aptdomat AT7 cap dién ap co tan s thay doi cho cau
chinh luu dung thyristor (5). Pién ap mdt chiéu (DC) dugc san qua cudn
khang (6) va dua dén bo nghich luu (7). Dién ap xoay chiéu 3 pha thong qua
cudn khang (8) va AT2 cap 1én thanh cai.

B0 bién doi nghich luu chi cip cho mang cong suit tic dung, cong suit
phan khang duoc cap bai may bu dong bo 9 (may bu dong bo 1a may khong
choi than). May bu dong bd duoc trang bi hé théng diéu chinh dién ap (12),
n6 duoc khoi dong bang dong co khong ddng bo réto 1ong soc 11 va dong co
nay duoc lay dién tir thanh cai thong qua aptomat AT6.

Pé giam bdt cac thanh phan dao dong bac (5) hé thong st dung cudn cam
(13) va tu (14) théng qua aptdmat AT1. Viéc giit 6n dinh dién 4p trén thanh
cai duoc dam bao nho bd diéu chinh dién ap (10) ctia may bu dong bo, con
viéc 6n dinh tan s6 dugc dam bao nhd bd diéu chinh tan sé (12). Hé théng
diéu chinh tan sé diéu khién cau chinh luu thyristor (5) va bd bién dbi nghich
lwu thyristor (7), né dugc cap ngudn tir thanh cai qua aptémat ATS dién ap 3
X 400V - 50Hz va ngudn dcquy véi dién ap 24V thong qua aptdomat AT4.

Trong mach dong luc cia may phat (3) co thé duoc dau cap trudec AT7 dén
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aptomat AT3 cap dién ap truc tiép 1én thanh cai khong thong qua cac bo bién
d6i khi tan sb ctia may phat ndm trong gi6i han tir (47,5 + 52,5)Hz c6 thé lam
viéc song song v&i 3 phat phat dong bo duge truyén dong riéng nham muc
dich dé nang cao hiéu suat st dung ctia tram phat. Khi cdp truc tiép ngudn
thdng qua AT3 cho mang thi hiéu suat dat 92,5%, con thong qua cac bd bién
doi thi hiéu suat chi dat 84%.

Diéu chinh tan s6 may phat bao gém hai hé thdng diéu chinh:

- Piéu chinh géc md cua bd bién doi nghich luu gdm tap hop cac khbi 22,
26, 27, 28.
- Piéu chinh dong cta chinh luu 13 thanh phan diéu chinh tan s6 gém tap hop

cac khéi 24, 30, 31.
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Hinh 2.7: Gidi thiéu nguyén 1y hoat ddng hé théng diéu chinh tan sé
mdy phdt dong truc
2.1.3. Cdc hé thong mdy phdt dong truc thé hé thir ba.
2.1.3.1. H¢ théng mdy phdt déng truc véi mdy phdt di¢n dong bj .
Hinh 2.8. So d6 tram phat dién dong truc véi may bu dong bd duogc

lai boi1 dong co dién xoay chi€u thé hién nhu sau:
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Main engine

Hinh 2.8: So dé tram phdt dién dong truc véi mdy bi dong bé dwoc lai boi

déng co dién xoay chiéu

1: May phat dong truc; 2: Bo bién doi dién 4p xoay chiéu thanh mot chiéu;
3: BO nghich luu chuyén d6i dién ap mot chiéu thanh dién ap xoay chiéu; 4:
Cudn khang; 5: May bu cong suat phan khang;
6: Bién ap kich tir; 7: B bién doi dién ap xoay chiéu thanh mét chiéu cho
cudn kich tor cuia may phat; 8: Cudn kich tir ; 9 : May phat dién dugc lai bdi
diesel.
Khi may chinh hoat dong lai chan vit va truyén dong cho mdy phat dong truc.
Ning luong duogc phat ra bai may phat (1) théng qua bd bién dbi dién ap xoay
chiéu thanh mot chiéu(2) sau d6 qua bd nghich luu (3) dé chuyén doi dién ap
mot chiéu thanh dién ap xoay chiéu. Qua cudn cam khang (4) qua ACB1 dua
1én ludi dién. May bu cong suat phan khang (5) duoc lai boi dong co khong
dong bo ba pha(M) dé bu cong suat phan khang.
Hé théng kich tir dugce cAp ngudn tir ludi dién théng qua ACB2cip cho bién

ap kich tir (6) dé ha ngudn dién xudng ngudn dién phu hop véi cudn kich ti.
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Thong qua b bién d6i dién ap xoay chiéu thanh mot chiéu cho cudn kich tir
clia may phat (8) dé kich tir cho may phét dién dong truc.

May phat ddng truc c6 thé cong tac song song véi cic may phat dién
diesel hodc co thé cong tac doc lap.

Vi hé thong 6n dinh tan s6 trén khong thé cung cap cho mang cong suat
phan tac dung. Ma hé thdng ning luong thi cAn cong suét phan tac dung dé
cap cho cac phu tai. Vi vay dé cung cdp cong suat phan tac dung cho mang
thuce té di giai quyét bang phuong phap 1a st dung mdy phat bu dong bo.
Phuong phap nay duoc tng dung ¢ so do trén, may bu dong bd (5) duge khoi
dong bang dong co di bo 1ay dién truc tiép tir mang. May bu dong bo phat ra
cong suat phan khang cho ludi dién dé nang cao hé so cos ¢ ting dién ap dén
tri s6 can thiét. Lac nay may bu déng bd dong vai tro nhu mot bd tu dién. Khi
tai xudng thap, dién ap cta ludi ting cao, may bu dong bo s& lam viée & ché
d6 thiéu kich tir, tiéu thy cong suat phan khang cho luéi dién, ting dién ap roi
trén ludi dién hodc giam dién ap trén ludi dién.Véi so do trén may bu dong bo
(5) c6 thé ndi voi may phat ddng truc phia sau ACB3 hodc nd cé thé dau truc

tiép 1én ludi thong qua mot CB1.
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Hinh 2.9: So d6 tram phat dién déng truc voi may bu déng bo dwoc lai boi
dong co dién mot chiéu

1: May phat dong truc; 2: Bo chuyén d6i bién do6i dién ap xoay chiéu thanh
mot chiéu; 3: B nghich luu chuyén doi dién ap xoay chiéu thanh dién ap mot
chiéu; 4: Cudn khang; 5: May bu cong suat phan khang;
6: Bién ap kich tir; 7: Bo chuyén doi bién d6i dién 4p xoay chiéu thanh mot
chiéu cho cudn kich tir cta may; 8: Cuodn kich tir ;9 : May phat dién duoc lai
b1 dong co diesel lai chan vit.

Trén hinh 2.9 biéu dién mé hinh may phat dién dong truc. May chinh
lai chan vit ¢ dinh dong thoi lai may dién dong bo ba pha co cudn kich tir
doc 1ap. Nang luong dién xoay chiéu ciia may phat dong truc duge chinh luu
qua bd chinh luu cong suét cong suét tao thanh dong dién mdt chiéu. Nang
luong dién mat chiéu duge loc nhidu nhd bd loc dé san phéng sau do duoc
nghich luu thanh dong dién xoay chiéu nhd bo nghich luu. Ning luong dién

xoay chiéu qua cudn khang dé loc dong va qua ACB1 dé dua nang luong 1én
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ludi. Vi may phat dong truc khi tao ra ning luong qua bd bién tan khong tao
ra cong suat phan khang cho luéi dién. Do d6 & md hinh trén nguoi ta da sir
dung may bu cong suit phan khang. May bu & ddy chinh 13 dong co dong bo
chay khéng tai c¢6 kich tir phut hop. May bu duoc lai bi dong co mot chiéu co
ngudn dién dugc 13y tir phia ludi dién thong qua cau chinh luu dé chuyén doi
dong xoay chiéu tir phia ludi dién cap cho dong co dién mot chiéu lai may bu.
Ciing giéng v4i so d6 trén hé thong may phat déng truc nay cling sir dung hé
théng kich tir doc 1ap. Niang luong dién xoay chiéu duoc 13y tir trén ludi dién
qua ACB2 thong qua may bién ap dé chuyén d6i thanh ngudn dién xoay chiéu
pht hop véi cudn kich tir. Nang luong dién xoay chiéu duoc 1ay tir phia cudn
thir cdp ciia bién ap duoc chuyén ddi thanh ning luong dién mot chicu cap
cho cudn kich tir dé kich tir cho may phat dong truc.

Thue té hién nay, bo bién d6i dién 4p xoay chiéu thanh mét chiéu va bo
nghich luu chuyén d6i dién a4p mot chiéu thanh dién ap xoay chiéu dugc st
dung bang cac van ban dan cong suét 1én nhu Diode, Thyrytor, IGBT. Trong
d6 IGBT la loai van cong suat két hop cong nghé MOSFET va BIPOLOR
TRANSISTOR. IGBT la loai duoc Gmg dung & dai cong suit 16n va tan sd
cao, no co kha nang chiu dugc dong 16n va dién ap nguoc.

Mit khac & hé thong may phat dong truc hién nay c6 mot diém doi méi
d6 1a hé thdng kich tir doc 1ap. Ngudn ning luong cap cho cudn kich tir cua
may phat doc 1ap voi nguon niang luong dién phat ra ciia may phat dong truc.
Pay 1a phuong phéap kich tir ma hé théng kich tir ¢6 ngudn dién kich tur
khéng phu thudc vao may phat dong truc. Hé théng nay ludn ludén cha dong
trong van d¢ kich tir cho may phét dong truc ma khong thy dong nhu cac hé
thdng may phét dong truc kinh dién co phuong phap kich tir 14 ty kich.

May phat dong truc c6 thé cong tac song song voi cac may phat dién

diesel hodc co thé cong tac doc lap.
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Xu hudng cua cong ngh¢ hién nay khi ché tao cac bo tu dong diéu
chinh dién 4ap, céc bd bién tan dé tu dong diéu chinh dién ap va tan sb cua
may phat 13 tao cac bo khién bang k¥ thuét sb, do tin cdy cao, tinh ning k¥
thuét tdt, tién loi trong van hanh va bao dudng dé dang. Hé théng diéu khién
1a hé diéu khién k¥ thuat sb sir dung vi diéu khién véi cac chuong trinh diéu
khién thoi gian thuc, dam bao du cac chirc ning céng nghé cua hé diéu khién
hién c6, dong thoi bd xung thém céac chirc ning, thay doi tham s diéu khién
bang phan mém, d& dang ghép nbi v6i hé diéu khién may tinh trung tam, hién
thi tham s6 va trang thai lam viéc cua hé thong trén man hinh mdy tinh, quan
Iy va luu giir thong s6 hé thong 1au dai va tin cay.
2.1.3.2. Mdy phdt dong truc sir dung mdy phdt khong choi than hién nay.

a. Cdu triic ciia mdy phdt dong truc siv dung mdy phdt khéng choi
than hién nay .

Gan day may phat dién dong bo khong chéi than dugc st dung rong
rai, loai may phat nay, may phat chinh va may phat kich tor dugc dat chung

trong mdt vo may co truc va rd to chung.
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Hinh 2.11: So d6 nguyén Iy ciia mdy phat dién dong bé tw kich
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khéng choi than

Phan ung ctia may phat kich tir 1 cudn day ba pha duoc dit ¢ ro to
cung cip dong dién cho cudn kich tir may phat chinh qua bd chinh luu cau ba
pha, céc diode 14p ngay trén 16 to.

Uu nhuoc diém.

+ Uu diém, 1a do khong c6 vong truot va chdi nén 1am viéc tin cay hon,
khong c¢o tia Itra dién & chdi than va vong trugt nén dugc dung rong rai va dac
bi¢t quan trong ddi véi cac tau dau, bao quan, bao dudng va khai thac van
hanh dé dang hon.

+ Nhuoge diém, khé cho viéc stra chita néu chinh luu trong 10 to bi
hong.

b. Cdc hé thong tw dong diéu chinh di¢n dp hién nay .

Hé thong tu dong diéu chinh dién ap duoc thiét ké theo cac nguyén tac
diéu khién co ban. Bén nay d& cd nhitng nguyén Iy hién dai nhung véi tu
dong diéu chinh dién &p thi nguyén ly kinh dién van con giiru nguyén gia tri
va hé théng dap tng nhiing yéu cau vé chat luong cao, trong diéu chinh céac
nha thiét ké d& nghién ciu phat trién hé thong ngay cang tra nén hoan hao
hon. D4u hiéu chinh dic trung cho cho mot nguyén tic diéu khién 1a thong tin
can thiét dé tao nén tac dong diéu khién va cau tric duong truyén tin hiéu
trong hé thong, nhan biét cac dau hiéu nay 1a nhan biét ra hé théng voi nhiing
dic diém riéng trong nguyén Iy xay dung.

Nguyén Iy diéu khién theo sai léch.

Khi xay dung hé thng theo nguyén Iy sai léch, tac dong diéu khién
duoc thiét 1ap duwa trén do sai léch giita dai luong dugc diéu chinh voi gia tri
dat:

£(t) =Upar —Upo (2.1)
trén co so d6 hé thong sé& tac dong theo xu hudng triét d6 sai léch e(t) nét dic

trung dé nhan thiy nhat caa nguyén ly 1a hé thong bao gio ciing st dung mach
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phan héi vai cac thiét bi do va bién doi (néu can ), tin hiéu phan héi duoc dua
vé 5o sanh véi tin hiéu dé tao nén tin hiéu diéu khién: Uu diém ctaa nguyén Iy
sai léch 1 c6 thé diéu khién duoc nhimg d6i tuong, khong 6n dinh, khir bo tat
ca cac loai nhiéu, diéu nay hoan toan d& hiéu vi thdng tin ding dé tao tin hiéu
diéu khién chi dwa hau qua nén sai 1éch ma khong ké dén nguyén nhan gay sai
léch. V6i nguyén Iy ndy, cau tric hé thong don gian, khdng phai ding nhiéu
thiét bi quan sat, do dac. Tuy vay véi nguyén ly nay ciing kho c6 thé tao nén
mot hé théng vira c6 d6 chinh xac cao, on dinh tét va tdc dong nhanh.

Hé thong s& lubn ton tai sai s6 vi do
sai léch 14 co s& dé tao nén tin hiéu
diéu khién.

Hinh 2.12 trinh bay hé théng tu diéu

chinh dién ap x@y dung theo nguyén

ly do léch, trong d6: G. may dong bo,
D: bd do bién d6i (néu can ), C: B @ -
tao tin hiéu chuan, S:khau so sanh, K:
khau khuyéch dai, KT: cuon day kich

Hinh 2.12: Hé thong tw diéu Chinh
dién ap xdy dung theo nguyén ly do

tu. léch

Nguyén Iy diéu khién theo nhiéu.

Nguyén ly diéu khién theo bl trir nhidu la nguyén Iy dugc xay dung
trong do tac dong diéu khién duoc thanh lap theo két qua do nhidu tac dong
vao d6i tugng. Cac hé théng khi duoc xay dung theo nguyén ly nay lam viéc
véi mach ho, khdng c6 méi lien hé nguge (phan hoi) va ciu tric hé théng
thuong duogc thiét ké co thiét bi bu tao tin hiéu tic dong nguoc véi dau cua
nhiu tac dong nén déi tuong. Uu diém caa nguyén ly nay la hé thong tac

dong nhanh vi tdc dong gay nén sai léch dugc do tryuc tiép, nhuge diém caa
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nguyén 1y nay 1a khong c6 kha niang, dugc do truc tiép, nhuoc diém cua
nguyén Iy nay 1a khong cé kha ning khtr duoc tt ca cac loai nhiu vi 1am nhu

vy phan tir do rat nhiéu , tao ra hé théng qué phirc tap.

Hinh2.13:H¢ thong tw ddng dieu Hinh 2.14: DS thi vector ciia hé thong
chinh dién ap xdy dung theo nguyén  gigy chinh theo nguyén 1y bii nhiéu
ly bu tror nhiéu

Hinh 2.13 trinh bay hé thong ty dong diéu chinh dién 4p xay dung theo
nguyén ly b trir nhiéu trong do;

G: - May dong bo

Z;. - Cudn khang

CT: - Bién dong, Re- Bo chinh luu

KT: Cudn day Kich tur

Vé nguyén tic, bo ty diéu chinh dién &p xay dung theo nguyén ly bl
nhidu 1am viéc véi thuat diéu khién:

L =1y + 1, (2.2

Phuong trinh 2.2 viét & phia xoay chiéu trong d6 1, chinh 1a dong tai
con dong |, 1a dong dién do dién &p phat may roi trén cudn khang Zt 1a thuan
cam nén dong dién Iu bao gitro ciing cham sau dién 4p U mot g6c 90° dién dd

thi hé théng vector hé thong nhu hinh 2.14. Trudc day ciing véi nguyén Iy
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nay mot s6 hang thuc hién thuat todn thdng qua bién &p phuac hop, phuong
trinh vector suc tir dong viét nhu sau.

Fo. =F, +F (2.3)

Trong d6 F 1 vector sic tir dong cua cac cudn day bién &p phuac hop.
Nguyén ly caia hé thdng trinh bay trén hinh 2.15. Trong do: Tr 1 bién &p phuc
hop cuia cudén day W, mang tin hiéu dién &p dudi dang dong théng qua cudn
khang Z;, cudn day W, lay tin hiéu dong tai tir bién dong CT cudn day tong
hop Wi 12 cudn day tha cap. Do thi vector ciing trén hinh 2.16 ldc d6 cac
vector dong dién duogc thay thé bai cac vector STD F vi cong vé STD nén
hang so thoi gian 16n hon so véi phuong an cong vé dién, cac qua trinh qua
d6 dai hon va ciu tao phuc tap lai vira tén kém. Chinh vi cac nhuoc diém d6,
cac phuong an nay dan duoc thay thé bang phuong an cong truc tiép vé dién
nhu trén hinh 2.13da trinh bay.

U|F
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Hinh 2.15: H¢ thong tw dong dieu Hinh 2.16: D6 thi vector cia hé

chinh dién ap ding bién dp phirc hop  thong thuc hién bang bién dp phirc
hop

Nguyén Iy diéu khién két hop.
Pay 14 cac hé thong duoc xay dung dua trén két qua lién hop giita hai
phuong phép diéu chinh theo do léch va bl trir nhiéu. Thuc hién lién hop dé

tao nén mot hé thdng c6 tat ca cac wu diém cua hai hé théng va khic phuc

26



dugc nhitng khuyét diém, cua ca hai tic 12 tranh duoc nhitng viing tdi trong
diéu khién. Pic diém cua nguyén Iy két hop 1a bén canh cac vong kin nén tin
hiéu phan hdi am, con ¢ cac mach bu trir tic dong theo nhidu thuong 14 tin
hiéu nguoc bl ddu véi nhiu dé tao nén cac hudng diéu chinh nguoc lai
hudng tac dong caa nhidu hay cac mach phu bl trir sai s6 tac dong tir tin hiéu
gay nén.
C. Bién tan gidn tiép lam viéc trong tram phdt dién tau thuy .
B¢ bién tin dong 3 pha Diode - Igbt :

Trén hinh 2.18 biéu dién bo bién tan gian tiép 3 pha diéu chinh do rong
xung PWM diing diode - igbt. So d6 gém 6 diode Dy,D , ,D;,D4 ,Ds ,D ¢ Va
cac transisto IGBT: Ty, Ty, T3, Ts, Ts, T ndi theo so do cau.
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Hinh2.18: So do nguyén Iy b bién tan gian tiép diod — igbt

Trong cu chinh luu diode ba pha diode D, méc vao pha A, D, méc
vao pha B, Dj méc vao pha C con céac diode Dy, Ds, Dg méc vao phia 4m cua
cac pha A, pha B, pha C. Trong so do mdi thdi diém ( Néu bo qua tring din)
ludn ¢6 hai diode & hai pha khac nhau cung lam viéc. Mdi diode dan 120°
nhung 60° n6 dan chung véi diode & pha nay con 60° lai dan chung véi diode
& pha khac. Trén hinh 2.19 biéu dién khoang dan cua cac van. Qua so do nay
ta thdy D; dan chung véi Dstrong 60°, sau d6 dan chung vdi Dg trong khoang

60°. Viéc chuyén dan tir diode pha nay sang pha khac dua trén co so sau:
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Tai mdi thoi diém dién thé trén cac anot cta 2 diod bang nhau thi diode c6
dién thé ting s& dan con diode c6 dién thé giam thi ngimg din. Trong so dd
cau trong thoi diém 1 diode dang dan no s& dan chung véi diode nao méc &
pha c6 dién thé am hon. Trén co s& d6 dién ap chinh luu biéu dién bang biéu

thiure sau:
A

/!

v

Hinh 2.19: Biéu dién cdc khoang dan ciia cdc van thudc cdc pha khdc nhau

Uy = UaD1Dg + UaD1Ds + UgD,Dy + UgD,Ds + U.D3D,4 + U:D3Dg -

UaD4D; - UpsDyD3 - UgD;Ds - UgDsDs - U.DgD; - U.DgD> (2.4)
Hoédc Uy = Up Dy ( Dg + Ds) + Ug D, ( Dat+ Dg) + Uc D3 ( Dat Ds) - U Dy (
Dyt D3) - Ug D5 ( Di+ D3) - Uc Dg( D1+ D). (2.5)

Mic khéc ta thay dién 4p dat 1én tai 1a dién ap ddy trén d6 c¢6 2 diode mac noi
tiép vo1 nhau, chiing cung lam viéce tai 1 thot diém vay co thé viét:
Uy = UagD1Ds + UgcDyDg + UcaD3Dy + UgaD2Dy + UcgDsDs  (2.6)
+ UacD1Ds

Trong cau nghich lwu mdi IGBT duoc nbi thém mot diode. Do cac transisto
khong c6 kha nang chiu dugc dién ap 4m nén ta dung diode mic song song
v6i cac transisto dé bao vé transisto khoi dién 4p nguoc. Trong so do céc
transisto Ty, T3, Ts méc chung cuc colecto ¢ phia duong va céc transisto T»,

T4, T mac chung cyc emito vé phia am ctiia ngudn di¢n mot chiéu Uy. Vi bd
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bién tan gian tiép PWM dung transisto IGBT nén dién ap ra trén tai lap lai
dién ap diéu khién trén cuc cua transisto, cd nghia 1a dién ap ra trén tai cua bd
bién tan ciing c6 dang xung hinh chit nhit v6i nhimg d6 rong khac nhau gidng
nhu dién ap diéu khién.
B¢ bién tan dong 3 pha Diode - Thyrisitor :

Trén hinh 2.20 biéu dién so d6 bd bién tan ngudn dong 3 pha. Hé
thong gém cau chinh luu diode va cau nghich luu thyristor.
Trong cau chinh luu diod ba pha diode D; mic vao pha A, D, mic vao pha B,
D; mac vao pha C con cé4c diode D, Ds, Dg mic vao phia 4m ciia cac pha A,
pha B, pha C. Trong so d6 mdi thoi diém ( Néu bo qua tring dan) ludn c6 hai
diode & hai pha khac nhau cung 1am viéc. Mdi diode dan 120° nhung 60° nd
dan chung véi diode & pha nay con 60° lai dan chung vé6i diode & pha khéc.
Trong cau nghich luu mdi thyristo dugce ndi thém mot diode. Trong mdi nira

cau c6 3 tu dién dung dé chuyén mach cac thyristo.

ot

P
ol 1 D3 Cé‘ D5
: vy ey
B .
B
C e T
C Ce
D4ZX XA{‘*‘HQZ
Id |_

Hinh 2.20: B¢ bién tan nguon dién dap.

Hoat dong cua hé théng nhu sau: Gia thiét r@ing cho té1 khi mé Tj, Ty
va D; & nhém andt va T,, D, & nhém katdt dang dan. Dong tai Iy chay qua
pha A va pha C; cac tu dién chuyén mach Cy, C,, C3 ¢6 cuc tinh nhu hinh v&,
trong do dién ap C,, C3 16n hon bién do sdd cam Ung trong pha cua tai. Mach

chuyén mach dong dién trén ban veé ky hiéu 1a duong dam. Tai thoi diém t;
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(hinh 2.20) mé ts, trong thoi gian rat ngan t,-t; dong dién duoc chuyén tir t;
sang mach cua t3 vi C; va C; dat ap nguoc 1én t;.

Tai thoi diém t, dong Iy (trong qua trinh chuyén mach c6 thé coi khong
d61) tir mach 1 chiéu chay qua t; tu C; diode D; t6i pha A cua tai. trong thoi
gian ndy diot D; khong dan dong dién vi n6 bi phan cuc nguoc bdi dién ap
cac tu dién va dién ap day Uag. Vo1 cAu trac nay cua mach, dong dién Iy, Cac
tu Cyq, C;3 sé duoc chuyén nap hay nap dién béng dong 1. tai thoi diém t3 tu Cy
phong dién, diéu do6 c6 nghia 1a da két thiic qua trinh ngit cua t,. Diode D va
Ds con chua dan dong, dién 4p trén tu dién tiép tuc bién ddi tuyén tinh (I =
const). Tai thoi diém t,, phan cuc diode D; doi, nd bat dau dan dién, mach
chuyén mach bay gid chira tu dién twong duong (1,5C) diod Dy, D; va pha tai
A, B. Mach nay néi tiép C, L, R (1,5C, 2L, 2R) 1a mot mach dao dong. Bat
dau giai doan chuyén mach thir 2 trong d6 dong chuyén mach iy bi cudng birc
bdi mach dao dong chay qua diode D; theo hudng nguogc lai voi hudng dong
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Hinh 2.21: Gidn do dac tinh thoi gian dién ap va dong dién khi chuyén mach
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CHUONG 3

MAY PHAT PONG TRUC TREN TAU THUY SU DUNG
MAY PIEN DI BO NGUON KEP

3.1. PAT VAN PE
Ttr phan tich cac loai miy mdy phat déng truc & chuong hai tir kinh

dién dén cac thé hé mdy phat hién dai hién nay thay rang méi mot hé thong
déu c6 nhitng vu nhuoc diém riéng. Cang vé sau, cac hé thdng cang co duoc
nhiéu mit tich cuc va kha ning img dung cao hon d6 1a diéu hoan toan logic.
Tuy vay khi nghién ctru lai may phat di bd cia GS.TSKH Nguyén Phuing
Quang trudc day. Nhat 1a khi cong nghé diéu khién vi xir Iy va dién tir cong
suat ngay nay da dap ung diy du cac yéu cau trong diéu khién may phat dién
dong truc thi phuong phap str dung may phat dong truc (may dién di bd nguon
kép) cang co co so dé chung ta c6 kha niang ung dung trong tram phat tau
thuy voi chirc ning may phat dong truc.
Uu diém cua phuong phap :
- Khong st dung may bu dong bd so v6i phuwong phap st dung may phat
ddng truc dong bo.
- Chét luong dién ap va tan s phat ra 1a t6t khong co xung nhiéu, song hai
tan sO cao so voi phuong phap st dung nghich luu.
- Viéc thuc hién phan chia tai tadc dung, tai phan khang, 6n dinh dién ap, on
dinh tan sd chi thuc hién trong ph?m diéu khién.
-Két cdu don gian, gia thanh ré. ...

Tuy nhién dé cho may phat dién dong truc di bo ngudn kép hoat dong thi
ban dau phai c6 dién 4p mot chiéu trung gian va sau khi may phat phat dién

déng truc di bo nguén kép da hoat dong thi nguén dién ap mot chiéu nay co
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thé 1ay truc tiép tir sau ngudn dién 4p ba pha ciia may phat dé cung cép tro
lai.Van dé nay duogc thuc hién bang hai phuong 4n :
- LAy ngudn dién mot chiéu tir dc quy
- Léy nguén dién mot chiéu sau chinh luu tr ludi dién

Trong d6 phwong 4n thir hai 12 hoan toan thich hop véi yéu cau cia tau
thuy. Piéu d6 duoc dién giai nhu sau: Trong thuc té may phat dong truc
khong hoat dong & ché do diéu dong va han ché cong tic song song voi may
phat diezel doc 1ap trong qué trinh diéu dong & ludng lach. Qua trinh hoat
d6ng ctia may phat déng truc nhu sau: Ban dau khi tau & ché do diéu dong thi
toan bd nang luong cta tau duoc cip boi may phat diesel doc 1ap cho cac phu
tai. Khi tau da chuyén sang ché do hanh trinh lic d6 téc d6 may chinh tuong
d6i 6n dinh thi may phat dong truc méi bit ddu dugce dua vao hoat dong dé
cap dién 1én ludi (Nén lac nay ¢ ludi dién di c6 ngudn trude khi may phat
dong truc duoc dong Ién ludi). Sau d6 méi tién hanh hoa thém may phat dong
truc vao ludi va chuyén tai tir mdy phat diesel sang mdy phat dong truc. Khi
d6 toan bo tai duoc chuyén sang may phat dong truc thi may phat diesel doc
1ap duoc ngét ra khoi ludi. Tu thuc tién hoat dong clia cac con tau Vinashin
Orient, tau Dién hong, tau 700teu ... ta thdy rang chi khi tau dang hanh trinh
trén bién trong diéu kién thoi tiét thuan loi thi ngudi ta méi dwa may phat dién
ddng truc vao hoat dong song song véi may phat diesel doc 1ap dé phat dién
trén ludi dién. Khi may dong truc di duoc dua vao cong tac song song thi
trong thoi gian rat ngan bat budc may phat diesel doc 1ap phai duoc ngat ra
khoi luéi dién. Néu khong sau 30 gidy aptomat s& tu dong ngit dé ngit may
phat diesel doc 1ap ra khoi luédi dién .

Tir su phan tich & trén tac gia dua ra ciu trac cia may phat dong truc di
bd ngudn kép. Voi giéi han cta dé tai 1a diéu chinh dién 4p va tan sd caa may
phat dong truc di bd ngudn kép khi tbc do ctia may chinh 1a 6n dinh va trén

ludi dién da co nguon dién.
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Hinh 3.1 : Biéu dién cdu triic ciia mady phat dong truc di bg nguén kép

Trén hinh 3.1 mé ta so d6 céu tric mot hé théng may phat dién dong truc
stt dung may dién di bé ngudn kép (MPDTSDMDBNK). Hé thng trén bao
gdm mot may dién di bo nguodn kép co cudn day stator duoc ndi true tiép voi
dién ba pha. Cudn day phia rotor dugc ndi v6i hé thong bién tan (dung van
ban dan) c6 kha ning diéu khién dong ning lugng di theo hai chiéu. Véi loai
may phat nay cé thé ting dung trong pham vi rong tir vai chuc KW dén vai
MW. Véi 1y do rat don gian: dé diéu khién va diéu chinh céng sut qua may
phat, ta chi sir dung bién tin c6 cong suit c& bang 1/3 cong sudt may phat tac
dong truc tiép qua hé théng vao vanh gop roto. May phat dong truc sir dung
may di bd ngudn kép c6 kha ning hoat dong véi hé s truot trong mot pham
vi kha rong, cho phép tan dung t6t hon ngudn nang luong dugc lai boi may
chinh. Mait khac nho kha niang duogc cAp ning luong tir phia roto cho nén
MPDTSDMDBNK hoat dong hoan toan doc lap voi tdc do quay cua dong co
lai 12 mdy chinh. N6 c6 thé hoat dong & mot dai rong do 1a [am viéc ¢ hai ché
d6 trén hodc dudi dong bd (Ché d6 dong bod quy dinh toc d6 dinh muc cua

may phat dong truc dé may phét ra dién ap hodc tan s6 dinh muc). O hai ché
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d6 d6 may déu cung cip ning luong 1én ludi & phia stato. O phia roto, may
ldy nang luong tir ludi ¢ ché 46 dudi dong bd va hoan ning luong tré lai ludi
& ché do trén déng bo.

Hé thong bién tin bao gdm hai cum: Cum nghich luu phia luéi
(NLPL)va cum nghich lIuu phia may phat (NLPMP) va nguoc lai. Hai cym
dugc ndi voi nhau théng qua mach dién mot chiéu trung gian.

Cum diéu khién nghich luu phia may phat c6 nhiém vu 1a diéu khién
cong suat tac dung (théng qua momen quay cua mdy phat) va cong suit phan
khang 1én ludi mot cach doc 1ap véi nhau, thong qua diéu khién cac thanh
phan dong dién rotor, voi viée ap dung k¥ thuat diéu khién vector. Pong thoi
dam nhan viéc hoa dong bd véi ludi ciing nhu diéu chinh tach may phat ra
khoi luéi khi can thiét,

Cum diéu khién nghich luu phia luéi diung dé duy tri tri sé dién ap mot
chiéu trung gian khong doi theo gia tri dit ciia nd, phu hop voi bd bién doi
nghich luu phia may phat va diéu khién hudng, tri sé cong suit phan khang
1én ludi. Cum diéu khién nghich luu phia ludi trén thuc té khong chi c6 nhiém
vu chinh luu theo nghia thong thudng iy ning luong tir ludi vé, cum con c6
kha nang thyc hién nhi€ém vu hoan trd nang lugng tr mach mot chiéu trung
gian tro lai ludi. Vi vdy, vé ciu triic mach dién tir cong suit, cum diéu khién
nghich Iuu phia ludi hoan toan gidng nhu cum diéu khién nghich luu phia
may phat. Cum diéu khién nghich luu phia luéi c¢6 nhiém vu diéu chinh on
dinh dién 4p mach mot chiéu trung gian sao cho khong phu thudc vao do 16n
cling nhu chiéu cia dong ning lugng chay qua rotor, dong thdi diéu chinh
coS¢ phia ludi va qua d6 co thé giit vai trd bu cong suat phan khang. Aptomat
ding dong md dua dién 1én trén ludi dién dugc diéu khién tir bd diéu khién
tac dong dén bo bién tan. Cac van ban din cua thiét bi diéu khién nghich luu
phia may phat va diéu khién nghich luu phia ludi dugce diéu khién dong mé

theo nguyén 1y diéu ché vector khong gian.
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Véi muyc dich cua ludn vin 13 st dung may di bo ngudn kép thong qua
viéc ap dung giai phap diéu khién thich hop cho bo diéu khién nghich luu
phia may phat va phia ludi cho may phat dong truc tau thuy.

Véi hé théng sir dung aptomat, khi sy ¢6 dong qua do rotor vuot qua
murc cho phép cua bd bién dbdi, bd chuyén mach di¢én tor cong suét thyristor
phia stator s& ngdt may phat ra khoi luéi, tuy nhién van duy tri diéu khién phia
rotor dé diéu khién tai hoa dong bo may phat vao ludi khi bién d6 dong qua
do giam dudi mirc an toan cua bo bién ddi va viéc phat cong suét tac dung,
phan khang 1én luéi dugce khoi phuc tré lai.

Ngoai ra viéc thuc hién bao vé may phat déng truc va diéu khién aptomat
con duoc thyc hién theo yéu cau ctua Piang kiém cho tau thuy.
3.2. MO HINH MAY PHAT PONG TRUC SU DUNG MAY PHAT
PIEN DI BO NGUON KEP
3.2.1. M6 hinh toan hoc phia may phat dong truc di bd nguon kép va
phia luéi dién.
3.2.1.1. Biéu dién vector khong gian ciia dgi lwong 3 pha.

Theo 1y thuyét diéu khién vector, trén mat phang co hoc (mit cat

ngang) cua may di¢n, vector khong gian dong di¢n stator cua may di bo

nguon kép dugc dinh nghia nhu sau :
L0 =2 L+, +1,,00 ~ e (3.0)

Trong do iy, I, Isw 12 cac dong dién hinh sin, cung bién do, cung tan so,
léch nhau 120° dién chay trong ba pha diy quén stator u, v, w.

Nhu vay i (t) 1a vecto dong dién stator cia may di bd ngudn kép quay
véi toe dd goc o, =24, so vai stator, voi f 13 tan s6 mach stator.

Pdi vi cac dai luong khéac cia mach stator, nhu di¢n &p stator, tir
thong stator ta déu c6 thé xay dung cac vector khong gian twong (mg tuong tu

nhu do1 voi1 dong dién stator ké trén.
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Véi may di bod nguén kép, trén rotor cling c6 cudn ddy ba phar, s, t
trong d6 ba dong dién iy, iy, in tAn sd goc @, vector khong gian dong dién
rotor cling dugc dinh nghia nhu sau :

NORE: Lo +i.me i e =i e (3.2)

Vector i (t)1a vector khong gian dong dién rotor quay véi van toc goc
o, s0 voi rotor, vi rotor quay v&i van toc goc @ so Vi stato, nén i (t) ciing
quay véi toc 40 o, =w+w, so Vi stator.

Péi véi cac loai dai luong khéc cia mach rotor, nhu dién ap rotor, tur
thong rotor ra déu co thé xay dung cac vector khong gian twong ty nhu ddi

vo1 dong dién rotor ké trén.

JpB
&
Jp I
Y S o
A7 l \\
[ _/'f u
H ' =
) : I.'s'.::.'1 ’
S
o= o o
¥,

Hinh 3.2: Biéu dién vector dong, dién ap, tir thong stator trén hé toa do off
va dq.
Bay gid trén mat phang co hoc (mit phang cit ngang ctia may dién), ta
xay dung moét h¢ toa do ¢d dinh «f c6 truc o trung vai truc cudn day pha u,
va mot hé toa do quay d, q cd truc thuc d trung voi vetor dién ap ludi

u,(u,)nghia 13 hé toa do d, q ndy quay véi téc dd o, = 24f, , so voi stator (hinh
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sa? is,B va

3.3). Céac thanh phéan cua vector dong stator trén truc toa do «p 1a i

trén truc toa do d, q 1a iy,i,ta co6 mo1 li€n hé gitra cac thanh phan cua dong

dién stator trén cac h¢ truc toa do va cac dong dién pha stator nhu sau :

IS: ISU Sa su

. . i : iy, =0,5(-i i 3.4
T, =L, +2iy @3 i, =05(-i,, +438i,)  (34)
L \/§ iSW = _O’S(isa + \/§isﬂ)

sd=ig, COSY; +ig4SiNG; Isoz:iSd cosd; —ig 5 Sind;

i (3.5) i (3.6)
SO=—lg, SING; +ig5SINI; sP=ig,, SINY; +ig SiNGg

Céc cong thirc bién d6i cho vector dong stator ¢ trén ciing ding véi cac
vector khac vector dién stator, dong rotor, tir thong stator, tir thong rotor.
3.2.1.2. M6 hinh trang thdi lién tuc phia may phat .

Mo hinh trang théi lién tuc phia may phat, thuc chat 1a mé hinh trang
thai lién tuc d6i tuong may di bo ngudn kép. Co so dé xay dung md hinh
trang thai lién tuc ctia may di bo ngudn kép 1a cac phuong trinh dién ép stator,

rotor trén hé théng cudn day stator, rotor.

. s -3 d le
Phuong trinh dién ap stator : u, =R, + (; (3.7)
. A, . o dY)
Phuong trinh dién ap rotor : ur =R+ dtr (3.8)

Do may co cAu tric can xung vé mit co hoc, ta co thé bo qua cac chi ) phu
nhu trong (3.7),(3.8), néu ta biéu dién cac vécto tir thong trén cting mot hé toa
do

Phuong trinh thong s6 stator va rotor :

y, =1L+ L,

WI’ :ier_'_irLr (3.9)

Phuong trinh momen : m; = _gzp(‘ﬁs i) = —gzp(%r i) (3.10)
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Sau khi chuyén (3.5), (3.6), (3.7) sang biéu dién trén hé toa do dq 1a hé toa do

quay voi van tbe goc o, so voi hé toa do ¢d dinh ta thu dugc hé phuong trinh

Sau :

ul =R + ', + jou!

=s s=s dt st s

uf—Rif+d£:+' f

=r 7 rir dt Ja)rlﬁr (311 a., b, C, d)
y! =i L+L,

pl =i Lo+l

Véi o, =0 +o,

Chi sb phia trén bén phai “f” dé chi hé toa do quay dq. Vi ta diéu khién
may di bo ngudn kép trén co s¢ phuong phap tua theo dién ap ludi (ttc 13 hé
toa d0 quay dq) nén tur nay vé sau, dé cho thuan tién, néu khong gay nham
1an, ta quy udc cac dai luong trén hé toa do dq s& khong can viét chi s6 “f” &
phia trén bén phai nira.

Do stator cia may di bd nguon kép duoc ndi mach véi ludi nén tan sd
mach stator chinh 1a tin s ludi, dién ap roi trén dién tré Rg co thé bo qua
duoc so voi téng dién ap roi trén dién cam stator L, va dién cam L .
Phuong trinh (3.7) c6 thé viét lai gan dung nhu sau:

dy. . .
u; zd;ts hodc u, ~ jo,y . (3.12)

Phuong trinh (3.12) cho thdy tir thong stator ludn cham pha so véi dién
ap stator mot goc ching 90°, hodc dién dat cach khac: vector tir thong stator
ludn dimg vudng goc vai vector dién ap stator, rat thuan loi cho viéc mé hinh
hoa.

Mit khéc, thiét bi diéu khién dugc dit & phia rotor va ta ¢ co hoi dé su
dung dong rotor lam bién diéu khién trang thai cua dbi twong may di bd

ngudn kép. Vi vay ta s tim cach thong qua 2 phuong trinh tir théng (3.11¢,d)
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khur dong stator i, va tu thong rotor y , gilr lai dong rotor i va tir thong

statory r0i thay vao 2 phuong trinh (3.9a,b) va bién ddi ta co :

di, 1(1 1-0) . . l-of1 . 1 l1-o
= _+T— !r_Jwr!r+T— _+Ja) 4 _ur_—gs

d o Tr S S TS s OI_I’ a OLm
. (3.13)
%—i| _ i+ io ' +iu
dt T, (T, 10 s L,

Viét (3.13) du6i dang thanh phan ta s& thu dugc mo hinh dién toan phan

ctia may di bd ngudn kép nhu

diy (1 +1—0'i e +1—0' 1. N 1 u _1—0'u
d |oT, of, J* ™ & T Vs [T e T

r m

S

LA N (S Sl Y Sl PP SR TR TR sl
dt "leT, oT, ) o Ve Tsl//sq o, " oL,

(3.14)

dl,U' 1 1 C1
I I 1
gt T T Wt W e

dy
sq

= SO~ U
at 1, VT T

3.2.1.3. M0 hinh todan hoc phia luoi dién.
a. Mo hinh trang thdi lién tuc phia luoi dién.
Hinh 3.3 mé ta so do nguyén Iy phia ludi dién sau khi da tach ra tir md

hinh tong thé toan hé théng.

% >

Hilrer u,.

Ludi dien

- T
DSFP

Hinh 3.3: So do nguyén 1y phia ludi
Mach dién phia luéi bao gém 1 bo bién d6i, khau loc RC loc xung dién
ap bi bam, cudén cam loc dong. Khi may phat hoat dong & ché o trén déng

b, bd bién d6i dong vai trd khau nghich Iuu, chuyén ning lugng tir mach mot
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chiéu trung gian 1én ludi. Khi may phat hoat dong & ché do dudi déng bo, bd
bién doi dong vai trd khau chinh luu, chuyén ning luong tir ludi sang mach
mot chiéu trung gian.

Dé phan tich tim ra cac bién diéu khién phia luédi, trudec hét ta bude vao
xay dung va phan tich mé hinh toan hoc cua h¢ théng phia ludi dién trén hé
toa do tra hudng vec to dién ap ludi.

Hinh 3.4 mo ta so do téng quat mach di¢n phia ludi. Cudn cam loc
dong c6 cam khang Lp, dién tré cudn day 1a Rp, khau loc RC bao gém dién
tréd Rr va tu dién co6 dién dung Cr.

CL

R, Ly 3~
:i: ——

I
‘_

EN (qe) !Nl R, l U, ] >

LuGi dien # R To 3~

a1 7 e
T ey
L P &

Hinh 3.5: So dé thay thé trong dé dién dp ledi dwoc thay béi ngudn ey

A S

cung voi dién cam cua luwdi Ly
Phuong trinh dinh luat Kirchoff viét cho mach & dau ra cua khau chinh

luu phia ludi nhan duge tur hinh 3.7.
Uy :RDiN"'LD%"'QN (315)

Chuyén phuong trinh (3.15) sang hé toa do tuya hudng vec to dién ap

ludi ta duoc
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CL
R‘D LD 3:-3
- i;  Hie ——
5 N

Enl&

iy
1
]
-,
o

Hinh 3.6: So do toi gidn mach dién phia hedi
Viét (3.16) duéi dang thanh phan trén hai truc toa d6 dq twa hudng vec

to dién ap ludi ta c6 hé phuong trinh trang thai mo ta hé théng phia ludi.

Dhng == ! Ing +a)NiNq+ L (Ung —€na)

dt T L,

_ (3.17)
diy, _

=—m,l 1i +—(Uyy —€ng)
. d — + T ~ °Nd
dt NN TD Ng LD Ng N

Hé phuong trinh (3.17) c6 thé viét dudi dang mo hinh trang thai nhu

Sau.
9X _ Ax+Bu (3.18)
dt
Trong d6
1 o, 10
A= T, 1 |la ma tran hé thong B =| L, 1 |la ma tran dau vao.
-0y Tp 0 Ly

i ) Uyg —€ 3
X= {Nd} la vector trang thai; u :[ N Nd} la vector dau vao.  (3.19)

INq Ng enq
Qua md hinh trang thai hé thong phia ludi, ta thiy, dai lugng diéu khién
1a dién 4p ra cua khau chinh luu va vector trang thai 1a hai thanh phan dong

dién 14,iy,. Vi v@y khau di€u khi€én chinh vong trong sé l1a khau di€u chinh

dong.
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Trong md hinh nay, e,1a dai lugng nhidu dau vao gy ra bai dién ap
lu6i. Tuy nhién ta c6 thé nhan thiy ring, dai luong nhidu nay 1a nhifu cb
dinh. Vi vay no co thé duoc triét tiéu anh huong nhd khau bu nhiéu tich hop
trong khau diéu chinh dong.

b. M6 hinh trang thdi gian doan phia lwdi dién.

Tt mo hinh trang thai li€n tuc thu dugc ¢ muc trén ta c6 nhan xét.

Bla ma tran héng, tan s6 gbc cua ludt o, hau nhu 14 ¢6 dinh nén ma
trdn A s& thoa man gia thiét 1a hing trong mot chu ky trich mau T. Khi d6 ta
c6 thé tim duoc nghiém cua (3.23)

iy (K+DT)=e"Ti (KT)+ jkf”” edt-0gykr)  (3:208)

Ta co:
(k+1)T
in(k+DT)=e iy (KT)+  [e*T7drBu(kT) (3.20b)
kT
(k+)T (k+)T
Pit:g (K)=e";H ,(K)=B [e*"7dr=B [e*dr (3.21a,b)
kT kT

u, (k) in(k)

2711 \

o,

Hinh 3.7 a: M6 hinh gian doan phia luoi
Sau khi khai trién (3.21a,b) thanh chudi va cit dudi sau phan tir tuyén

tinh ta thu dugc mo hinh dong gian doan phia luéi nhu sau:
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iyk+) =g iy (k)+Hyuy(k)-Hyey (k) (3.22)

Voi:
1_l —o\T T 0

¢, = T, 1_l (3.23) Hy=|L, T (3.24)
~ T T, 0o L,

Theo [22,23] khi chu ky trich mau cta khau diéu chinh du nho (dudi
400 us ) viée cat dudi sau phan tir tuyén tinh ddi véi ¢, Va Hy la du chinh xéc.
Khau diéu chinh dong phia ludi s& dugc thiét ké dya trén mo hinh trang thai
gian doan (3.24). M6 hinh (3.24) ciing duoc thé hién mot cach truc quan trén
hinh 3.7
3.2.2. Phwong phap diéu khién may dién di bd nguon kép lam may phat
dong truc.
3.2.2.1. Vén dé diéu khién.

V61 may di bo nguén kép, do 16n cua momen dién mg do may phat sinh
ra dic trung cho d6 16n cta cong suét tac dung P (phat ra & ché do may phat
va ldy tir ludi vao ¢ ché do dong co). Viée diéu chinh cong sut tic dung phai
tién hanh doc 1ap vdi cong suat phan khang Q da dat trudc cho thiét bi. Dé
giai quyét, ta phai tim cac dai luong ¢ thé diéu chinh tryc tiép anh hudng t6i
Mg va cong suat phan khang Q dé tim dé tim cach ap diat gia tri mong mudn.
Céc cong thuc (3.9) va (3.10) cho phép ta tinh momen dién cua may di bo
ngudn kép.Vi may chiu su tic dong diéu chinh tir phia rotor 1én mot cong
thirc tinh c6 chura dong rotor s€ 1a hiru ich. Tur (3.9) va (3.10) ta rit ra cong

thic sau cho momen.
_ 3 . _ 3 ~ .
Me= -5 Ll 1u= "5 2, oy i (3.25)

Trong phuong trinh (3.25), v, 1a mot dai luong chi phu thudc vao dién

ap ludi nhu da duoc chi ra trong phuong trinh (3.14). Chinh vi vy, 1,, gitt vai
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tro 1a dai luong quyét dinh tao ra mémen va tir phia rotor ta c6 thé dung i, dé
diéu chinh mémen may di bo nguén kép mdt cach rat thuén loi.

Theo [16,17,18] ta c6 cong suat biéu kién ctia may phat.

S=P+jQ =3ui, =3(Ugyiy +Ugi) + [3Usglsg —Ugylsq) (3.26)

Trén h¢ toa do twa theo dién ap ludi, u,, =0, do do6 (3.26) tr¢ thanh:

S=P+jQ=3ui; (3.27) Q=-3ui, (3.28)

Ta da biét rang Ve gan nhu khong d6i va chi phu thudc dién ap ludi.
Trén tinh than nhan xét d0, ta viét lai hé phuong trinh (3.9) nhu sau, trong d6
cac phuong trinh trong hé duogc viét dudi dang thanh phén trén hé toa do tua
hudng vec to dién ap ludi:

S
{‘//sd :L_Isd 1y ~0
m (3.29a.b).

Vs

vo=Sni s
sq L sq rq
m

T (3.29) taratra : ) (3.303,b)

isq = L_r:(l//sq - irq)

Thay (3.30) vao (3.25) va (3.26) ta co:

L, L, o
P = '3L_u5d|rd (331), Q =- 3L_usd (qu _Irq) (332)
S S

Tu (3.29) ta rut ra nhéan xét: dong i, chinh la dai lugng tao cong suat
phan khang Q. Nhu vay, néu thanh cong trong viéc 4p dit nhanh va chinh xéac
dong i, dau ra ciia khau diéu chinh cong suét phan khang Q c6 thé duoc str

dung dé cung cip gia tri chu dao cho dong 1.
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Hinh 3.7b: D6 thi vector dong, ap, tir théng ciia mady di bé nguon kép.
Tir cic phan tich & trén, ta ¢ thé xay dung so d6 cdu tric diéu khién
phia may phat nhu hinh 3.8
Lusi dien
uvw
I

Tir mach mot chiéu g
trung gian téi

rn* Khau BCMM 1
-+ Khau %CDU £, T_”_#
u

ra

T

j T -3
rel%urb%tf’]f_. ~
wha ta, ,PCVTKG NL MP
by v A, 1, IE
i ‘ ejsr 1 3 s CD
Iq sb 2 e

b

19
lsqe ' 15[3 2 e
91\1 uNu
o+ PLL[u,
-—DN |
uNd= |ES|

Hinh 3.8: Cdu triic hé thong diéu ciia mdy phdt dong truc sir dung mdy dién

di bo nguén kép
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Nhu chiing ta da biét, nhiém vu cia hé théng diéu khién phia ludi 1a lay
ning luong tir ludi dé cung cdp cho mach mot chidu & ché d6 dudi dong bo
hoac hoan nang lugng tor mach mot chiéu 1én Iu6i & ché do trén déng bo.
Trong ca hai qua trinh d6, dién 4p mot chidu trung gian u . phai duoc giir 6n

dinh khong doi.

[y

I=
i

Ly

Hinh 3.9: Biéu dién vecto khéng gian dong dién phia lwéi trén hé toa do dq

Quan sat dong iy =iy + jiyg (3.33)
Cong suét biéu kién ciia bo bién doi phia ludi.
Sy=Py+JQ =3uyiy =3(Uyging +Uyging) + i3Upnging —Unaing)  (3.34)
Trén hé toa do tua theo dién ap ludi, u =0, do do (3.28 ) tr¢ thanh.
S =Py + JQy =BUyging — 1BUpnging (3.35)
Tt (3.27) ta c6: Py = Sunging (3.368)  Qn= -3Unding (3.36Db)

Ta xét truong hop tu trung gian khong ndi véi tai, bd qua ton hao trong bod

bién doi, ta co:

PN =3uNdiNd =UDCiDC (337)
Trong d6: i,.=C dL;:C (3.38)
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Tir (3.37) va (3.38) ta thdy, i,, c6 tac dung san sinh cong suit tac dung
va bang viéc diéu chinh thanh phan i, ta s& thay doi duoc gia tri dién ap mot
chiéu trung gian U

Tir (3.36) ta cling rat ra nhan xét, thanh phan 1,,¢0 tac dung san sinh
cong suit phan khang.

Tir cac phan tich & trén, ta c6 thé xay dung ciu trac diéu khién phia lu6i

dién nhu hinh 3.10

Lu6i dien

uUuvw
Khau BCMM
DC : Khau BCD NL MBN
l_l ml -|_1Nd> ] /T uN n tw * ——¢
Q* DC qu _,E: uN o E;: —e’:x 1\ — . :
- L — T u —i—o
U | BCVTKG
Q "knaubCQ ' )
I Iy 3 I
Lo leN 1 IN;
TINHQ N[ €T N N[
T uNd
P
b
Tdi may phat

Hinh 3.10: Cdu tric hé thong diéu khién phia lwéi ciia mdy phat dong truc sie
dung may dién di bo nguén kep
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Theo su phan tich & trén, ta co6 thé xay dung dugc toan bo cAu trac

diéu khién ctua may phat ddng truc st dung may di bo ngudn kép nhu hinh
3.11

Ludi dién
uvw
u Khau BCMM
BEO_E ; KhaudCD NL MBN
- Nd Nd u W
ke i N s P S |
Q | = Ak
i BPCVTKGT™
Q “KnaubcQ
iNu
: j K] pitw
TINHQ quﬂ Iy A.I_N
1uNd
N
<_,> %
\Tﬁ MBN
i o " e

Ira
e S J S
i 0 A i

RIS
a

PLL|u

Nv

Hinh 3.11: So d6 cdu tric diéu khién phia mdy phat va phia luéi hé thong
mdy phdt dong truc sir dung may di bo nguon kép
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3.3.2.2. Ap dung phwong phdp tich kénh truc tiép trong thiét ké diéu khién
phia may phét dong truc sir dung mdy di bé nguon kép.

Do tinh phi tuyén cua hé phi tuyén nén viéc xay dung b diéu khién
cho hé phi tuyén rat kho khan va lién quan dén nhiéu van dé khac nhau khé c6
thé giai quyét duoc. Chinh vi vy voi phuong phéap tuyén tinh hoa nham dua
hé phi tuyén thanh hé tuyén tinh (thod mén nguyén 1y xép chdong). Dyua vao
phuong phap khao sat, phan tich va téng hop d6i v6i hé tuyén tinh ta c6 thé
xay dung duoc cac bd diéu chinh tuyén tinh phi hop véi yéu cau chit luong
hé théng.Vé’i y tuong chinh 1a thuc hién viéc chuyén toa do cho mo hinh trang
thai cua d6i tuong phi tuyén thong qua kha ning thiét ké bo diéu khién phan
hoi trang thai hodc phan hoi tin hiéu ra cta ddi twong phi tuyén sao cho hé kin
trg thanh tuyén tinh trong toan bo khong gian trang thai méi. Ta phai bién doi
sao cho hé théng 6 cAu tric tach kénh, mdi dau ra chi phu thudc duy nhét vao
mot dau vao chinh vi thé phuong phap tuyén tinh hoa chinh xac 4p dung cho
may dién con duoc goi 1a “tach kénh true tiép”.

Ttr mo hinh dong cua may di bo nguodn kép két hop véi hai phuong

trinh tir thong stator trén hé truc dq ta c6 hé phuong trinh nhu sau:

By _ (L 170 i+ 0y —op )+ u, %
dt O'Tr O'TS rd rird . TS l//sd l//sq O'Lr rd O'Lm sd
di_rQ__a,i _(i+1__‘7)i +1__°'(i ' —w ')+iu 1o,
dt r'rd O'Tr O'TS rd . Ts (//sd l//sq O'Lr rq O'Lm sq
d i (3.39)
Vsa _ la Vs v, Uy

—_— =4+ + —=

dt TS Ts sl//sd I—m

dl//;q irq ' ' usq

—=—_— - + =

at 1, Verr Vel

Ta co thé viét lai:
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dird
dt
dig
dt

su,
=

dt

Trong do

1 1-5

ST, oT,

1-5. 1.
b:_s C=—7,
) oT,

r

a

Tadit x=[ x4 Xo Xs ]"=[in i

u | ey, —boy w+cu,
U=|U, |[=|boy s« +ewsd+cu,

Us o

Y=Ly Y2 V3 ]T:[ X1 X2 X3 ]T

Hé phuong trinh trén viét dudi dang ma tran nhu sau:

X, —ax, 1 0 X2
X.z =| —aX, | +|0 |u +|1 |u,+

. 0 0 1
_X3_ L O _
[y, ] [1 0 0][x

Y, =0 1 0]|x,

Vs | [0 0 1]|x

_Xl

=—0,i —ai, +boy , +eyy +cu, —du

d =

= _aird +a)rird +eW _bml//sd +CU4 _dusd

sq

1-6 .
§|_S’

91’

Uy

Ta viét lai thanh dang tong quat nhu sau:

X = (X)+H(x)u
y=9(x)

(3.40)

(3.41a)

(3.42b)

(3.43)

(3.44)

Bay gio ta sé tién hanh khao sat va kiém tra cac diéu kién dé ap dung

phuong phép tach kénh truc tiép cho mé hinh dong ctia mdy di bd ngudn kép
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trén ddy. Trude tién ta cd cac biéu thirc tinh toan dé kiém tra budc thir nhét

nhu sau bang cach thuc hién cac dao ham Lie:

thgl(x)=agéx((jhl(x)=l 00 Joo0T=120

L., (x)=agé)fx) hoy=J 0 0 p 1 07 =0 (3.45)
thgl(x)=agé)fx)h3(x)=l 00 L-x 17=-x,%0

Suyra:r, =1 (3.46)

Tuong tu ta co:

Li0:00=%h o= 1 07 f 0 071

L9, (X) = gz()h()_[ 10 p1o"=120 (3.47)

Lisd,(X) = ;)E)hg(x):' 1 0: lz—Xl 11:—X1¢O

Suyra:r, =1 (3.48)

Tuong tu ta co:
Lu0s () = g3h(x)-l 01 §0 07=0
Le9s () ="2h,0=F 0 17 F 1 07=140 (3.49)

0 — -
Lh393(x)=%h3(x)=[ 01 lz—Xl 1 =120

Suyra:rz=1 (3.50)
Vay ta co:
Ly I—ergl (X) - Ly erHgl (x)
L(x) = . :
Ly ermilg n(X) . Ly ermilg m(X) (3.51)
L (%) L9, () Lyed, (%) 1 0 X,
=| Ly, (X)  Ly,9,(X) Lis9,(x) | =10 1 !
Lishs (X) Ly, 95(X) Lis95 (X) 0 0 1
Suy ra: det(L(x))=1#0, V X (3.52)
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Pong thoi ta lai co biéu thirc:

rn+r,+r;=3=n (3.53)
Nhu vdy mé hinh toan ciia may di bé ngudn kép ma ta da chon da

thoa man cac diéu kién tach kénh truc tiép. Do d6 cong viée tiép theo 1a ta di

tim bo diéu khién phan hoi trang thai. Trong hé truc toa do0 mdi ta cod biéu

thire cua bién trang thai moi:

z || mx) | | 9:(x) X,

Z=117,|= m12(X) = 0,(X) | = | % (354)
Zo | M) [95(%) X3

Suyra

X1 = dditl =—ax, +U, XU, =W, (3.55)

X2 = dditz =—ax, +U, XU, =W, (3.56a)

y dz

X3 = d_t3 = U, =W, (3.56b)

Vay ta c6 moi lién hé gitra tin hiéu vao mdi va tin hi¢u vao cii trong bo

diéu khién phan hoi trang thai nhu sau:

W, —ax 10 X ||y
W, [=|-ax, | +|0 1 —x |]|u, (3.57)
W, 0 00 1|y

Tt cac mo hinh trén ta c6 hinh vé sau
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omega_r
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wi

ird_ist

D
we

i

Hinh 3.12:Cdu triic bg diéu khién phan hoi trang thai

Ta viét lai:

(3.58)
(3.59)

p(x) + L(x)u

W=

w

L™ (p(x) + L™

Suyra: u

(3.60)

(3.61)

M
=z =
S X
[
= =
o S
© ©
Il Il
Ulu
/l)\’l\
=
1
< s
|
O 4 O
- O O
N — |
+
1
<X
aao
I — |
11
S

(3.62)

y=z
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1 0 0
s
Y(@s) = |0 % 0 | w(s) (3.63)
0 0 e
- S_
X1 —aXi 1 0 X, U1
X2| = |[—-aXz| +]0 1 =X |]|uz
Xs 0 0 0 1|y (3.64)
v 1 0o 0] [
Y, |= |0 0 X,
Vs 0 O 1 X,
v, X1 —axi+U,X, +U,
3./2 = x| = — U, X, +aX, +U, (3.65)
3./3 X3 .
W, —ax, + UgX, + U,
W= W, |=|—uX —ax, +u, (3.66)
W3 u3
U, 1 0 =X, | W ax,
u, |=|0 1 X, | |w, | + |ax, (3.67)
U, 0 1 W, 0

Ta c0 phuong trinh lién hé gitra tin hi€u ra va tin hi€u vao méi nhu sau:

y = w (3.68)
Nhan xét

- Tach kénh vao/ra
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Quan sat (3.56) ching ta thiy hé thong da c6 cdu tric tach kénh, mdi
dau ra chi phu thudc duy nhét vao mot dau vao. Vi dic diém nay thi ching ta
c6 thé thiét ké cac bo diéu khién tach biét cho cac truc d va q.

- Thuc hién don gian

Ttr (3.60) chung ta thiy luat diéu khién phan hdi trang théi chi yéu cau
bién dbi dai s6. Khong ton tai phép tich phan hoic vi phén.
- M6 hinh ham truyén don giin

Hé théng chi 13 nhitng khau tich phan. Vi vdy, chi can bo diéu diéu
khién kiéu ty 1¢ P ciing c6 thé duoc sir dung trong vong diéu khién dong cta
Irg Va g
- Viin dé tré phan hoi trang thdi

Tt phuong trinh (3.56) ta thdy ham truyén caa hé thong chi la khau tich
phan, vi vay co thé roi rac hoa md hinh nay mot cach dé dang. St dung
phuong phap Forward Euler, G(s) = 1/s dugc xap xi nhu sau:

T
G(s)=—
(s) —]
Trong do T 1a thoi gian trich mau cia hé théng diéu khién sd. Thuc té,

cac thanh phan dong dién rotor 1 1 cac bién dau ra ciia mo hinh méi, ching

ta co:

. T
I, =——Ww
z-1

C6 thé viét lai dudi dang gian doan nhu sau:

100 Tl 69

O chu ky thtr k, cac thanh phan i(K) tuong tGng véi cac gia tri do that
ctia dong rotor lai 14 gia tri tr tir chu ky truéc. Do d6, bang viéc sir dung
(3.93) thi gia tri dong dién rotor d& duoc dy bao trong vong lap phan hoi trang
thai c6 thé khic phuc duoc su tré phan hoi trang thai. So d6 chuyén truc toa

d6 theo phuong trinh (3.34) cho mé hinh dong trong Matlab/Simulink duoc
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chi ra trén hinh 3.13. Nhiém vu tiép theo 1a ta tién hanh thiét ké cac bo diéu

chinh dong rotor trén co s& mé hinh mdi ctia may phat.

—_—— e e e e, _emm e, e, e, —m e, — e ———————

@—»@—»

urd_soll

urg_soll
>

[omega] [usg_ist]

Hinh 3.13 So do chuyén truc toa do cho mé hinh dong trong Matlab/Simulink
- Ham muc tiéu ciia hé c6 diéu chinh dong

Thong qua ham muc tiéu, ta dat ra tinh nang can dat duoc cua doi
tugng sau khi co tic dong diéu chinh. Trong trudng hop diéu chinh dong rotor
ciia may di bd ngudn kép, ham muc tiéu phai bao gdm cac tinh chat duoc dién
dat bang 161 nhu sau:

- Tinh déng can dat dugc.Tinh dong d6 duoc thé hién qua toc do déap
g sau khi c6 tac dong diéu chinh.

- Kha ning cach ly tic dong qua lai giita hai thanh phan dong kich tir va
dong tao mémen quay. Trén h¢ toa do dq, hai dai luong iy Va i CO tac dong
qua lai 13n nhau ting ty 18 véi tan s6 mach stator o,. Kha nang cach ly d6 phai
duoc dam ca & qua trinh qua d6 14n ché do xac 1ap cua hé, dic biét khi dién 4p
DC di vao gi61 han.

Dac tinh dong hoc 1y tuong thé hién qua kha nang dap ung ttrc thoi cua
hé, nghia 1a: gia tri thuc can phai theo kip gia tri dit (gia tri chu dao) chi sau

mot chu ky trich mau. Néu xét ky, ta can phai cong thém mot chu ky trich
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mau tré do ban than hardware (vi diéu khién + thiét bi bién d6i) giy ra. Vay
doi hoi co thé dién dat lai: gia tri thuc can phai theo kip gié tri dat sau hai chu
ky trich mau. Khi xay dyng hé thong voi chu ky trich miu rat bé, vi dy: T =
100us, thoi gian xac 1ap can dat 2x100us co thé 1a qué nho, dé c6 thé tao du
nang luong day dong dat duoc budc nhay 1on. Khi 4y, néu thoi gian xac 1ap
duoc chon 13 3x100us hodc 4x100us (dién dat thanh 16i: sau ba hodc bon nhip
tinh) s€ c6 lg1 hon cho on dinh ctia hé. Pic tinh dong hoc truyén dong sé
khong vi thé ma kém di, bai vi khoang thoi gian xac 1ap 300 - 400ps (dudi
1ms) van 13 gi trj thoi gian rat t6t. Ta goi hé co dic diém dong hoc do 13 hé
¢ tbe do dap Ung hiru han FRT. Vay mot khau diéu chinh tao cho hé dic
diém dong hoc: dan dat gia tri thuc dat to1 gia tri dat sau dang n chu ky tinh
toan va khong hé gy nén qué diéu chinh goi 1a khau diéu chinh thiét ké theo
phuong thirc FRT.
-Thiét ké b diéu khién FRT cho khdu diéu chinh dong rotor

Theo [22,23] ta ¢6 ham truyén dat trén mién anh z cta bd diéu chinh
FRT c6 dang sau day:

2T - i(2) =221 (2)

FRT cua: 3T >i(2) = % 2.3 E(z) (3.70)

S
4T - i(2) = % (22342740

Vong diéu chinh dong rotor v4i bo diéu khién FRT c6 phuong trinh:
-0 RrR@7GED=i(2) (3.71)
Trong do:

R(z) 14 bd diéu khién FRT, viéc thém z™" sau bo diéu khién 14 do tré ban than
ctia hardware, G(z) 1a ham truyén dang tich phan ctia mé hinh dong. Két hop
v6i str dung ham truyén gitra gia tri dat i’ (z) va gia tri thuc i.(z) ¢ trén chung
ta c6 bd diéu chinh dong rotor FRT cho ca truc d va truc q nhu sau:
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1-z% 1

2T > R, (2) = T 1,7
A 1
Vi phan tmg: 3T >R, (2) == = 2_1;22_ — (3.72)
1-z7+ 1+z7%'+27
=Ry (2)= T 3-z2-z7%_-77*
n-2 .
. 1-z+ z-
Tong quat lai véin >2taco: Ry (2)= T = (3.73)
(n-np->z"!
=2

Ta co bo diéu khién FRT 4T hinh 3.18
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Hinh 3.14 So do cdu triic b6 diéu khién FRT 4T trong Matlab/Simulink

3.3. CAC BQ PIEU CHINH CHO CAC MACH VONG PIE CHINH
MOOMEN VA CONG SUAT VO CONG PHiA MAY PHAT

yrict) [
&)
"” ) = > >
—v
®_ |_> I Limitation r (k}

Hinh 3.15: So do cdu tric bé diéu khién PI ¢é anti-windup
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Theo [23, 32,33], cac bo diéu chinh véi dic tinh PI dung dé diéu chinh
Mg va diéu chinh cong suat vo cong déu 1a bo diéu khién PI sb, co ké dén hién
tugng dai luong dau ra di vao ving hoa ¢ cong thirc tong quat sau:

1-Dz*

R(z) =V — (3.74)

Goi x, 12 sai 1éch diéu chinh va yla dau ra caa bo diéu chinh PI. Khau PI

s& viét dugc dudi dang phuong trinh sai phan sau:

y(k) = y(k=1) +V(x, (k) - Dx, (k1) (3.75)
Hay:
y(k —1) = y(k —2) +V (x,,(k —1) — Dx,, (k — 2) (3.76)

Ta biét rang, dai luong dau ra y ctia bd diéu chinh ludn c6 gidi han. Bé
ngin ngira dao dong hé thong khi ra khoi gidi han, ra stt dung phuong phap
hi¢éu chinh nguoc tro lai dbi voi sai s6 diéu chinh

Gi4 st chu ky tinh thtr (k-1), dai lugng ra y di bao bao hoa, tuc la thay vi
y(k-1), bd diéu khién PI chi cung cap duoc y,(k-1). Khi d6 (3.76) duogc viét
lai.

y. (k=D =y(k-2)+V(x, (k—1)—Dx,(k—-2) (3.77)
vO1 Xy 1a sai I€ch da qua hi¢u chinh

Lay (3.77) trir di (3.76), ta s& nhan duoc sai 1éch diéu chinh da duoc hiéu
chinh:

X, (k=1 =x,(k=1)+V*(y,(k-1)-y(k-1) (3.78)

Trong d6, x(k-1) dugc xac dinh theo (3.78)
3.4. TONG HOP BO PIEU CHINH DONG VA CAC BQ PIEU CHINH
VONG NGOAI PHiA DUOI

Trén co sé md hinh gian doan phia ludi, cac bién diéu khién phia ludi da
phan tich & muc trude, phan nay sé tong hop bd diéu chinh dong cho phia ludi
theo phuong phép tuyén tinh deadbeat thong thuong phia ludi duoc chi ra &

hinh 3.16 va viéc tinh uy (k) duoc chia lam hai budc.
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Buée 1: Tinh yy(k)
Y K)=xy(K)-@yxy(k-D+y (k-2) (3.79)

.N(k)|: S (k+1)
ﬂN F 9

Phia vi diéu khién Phia lugi

Hinh 3.16 : So do cdu triic bg diéu chinh dong phia lwdi

Viét dudi dang céc thanh phﬁn trén h¢ toa do tua theo dién ap ludi, ta co:

-
Yia (K) = Xyq (K) _(1_-'-_]XNd (k-1) — 0\ TXyq (k=D +yy(k-2)
P (3.80)
~ T
Vg (K) = Xy (K) — € 3 0 X, (k=1) _(l_T_JXNq (k=1)+yy,(k=2)
D
Xy =Xyg + Xagi Xng =1 N — g s Xyq =1 Ng — g
Trong do6: (3.81a,b,c,d)

Yy = Yna T g

Budc 2: Sau khitinh y =(k)ta tiép tuc tinh dién 4p u, = (k) nhu sau:

Uy (k+1) = yNd(k>+LleNd(k+1)}

D

(3.82)

— |U'_ — |Ul—

Uy (k+1) =

)+ (K +1)}

L D
Biéu thirc (3.77) cho phép ta tinh du bao vector dién ap uy trudc 1 nhip
tinh nén khic phuc duoc han ché tré 1 nhip tinh do vi xtr Iy gdy nén.
Ciing twong ty nhu khi thiét ké bo diéu chinh dong phia may phat, van dé
dién ap bo bién ddi di vao vung gio1 han va hi¢u chinh nguoc sai 1éch diéu

chinh ciing duoc dé cap dén & bo diéu chinh dong phia ludi. Sau khi giéi han
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dién ap ra, va hi€u chinh nguoc tro lai sai 1éch diéu chinh, ta duoc phuong
trinh cta bo diéu chinh dong dugc xac dinh theo (3.74) va (3.77), trong d6 cac
gia tri Xn(k-1),
yn(K-2) trong (3.74) dugc tinh theo (3.78) va (3.71).
Xp (K =1) = Xy (K=2) = Hyy [uy ()~ (K] X (3.83)
Viét du6i dang hai thanh phan trén tryc dq:

Ko (K =) = X (k=2 = Tty ()~ Uy ()]

TD (3.84)
Xngr (K —1) = Xy (k =1) —L—[qu (k) = Upgr (K]

D
Trong d6: x,, - Sai léch diéu chinh di qua hiéu chinh.
Y (k-2)=Hyuy(k-)-Hy (k-1)-Hyey(k-1) (385)
Viét dudi dang hai thanh phﬁn trén h¢ truc toa do dq:
T T
XNdr(k -2)= L_uNdr(k -1) _L_eNd (k-1
TD TD (3.86)
Yo (K—=2) = L—Uqu(k -1 —L—eNq(k -1
D

Z Ngr
D

Sau khi d3 x4y dung xong bo diéu chinh dong dam bao cach ly hai thanh
phan dong ing VA ing cdc b diéu chinh PCUpc va PCQ chi can dung bg diéu
khién PI thong thudng nhu di chi ra trong hinh 3.15. Viéc thiét ké cac bo diéu
khién nay ciing hoan toan twong ty nhu thiét ké cac bo dicu khién moé men,
diéu khién Q phia may phat. Cac khau chuyén toa do, PLL thyuc hién nhu hé
théng diéu khién phia may phat.

3.5. SUDUNG NANG LUQNG SG CHO LUOI PIEN TAU THUY
3.5.1. Lam vi¢c song song ciia cic mdy phdt dong truc si dung mdy di by
nguon kép véi cic mdy phdt dwoc truyén dopng bang diesel.

Trén mdi con tau, tram phat dién duoc thiét ké doc 1ap. V61 mot con tau
trong tai 1on hién nay, tong cong suat cua tram phat khong vuot qua vai MW,

v6i cong suat nay ngudi ta cé thé trang bi duy nhat mot may phat 1a du. Tuy
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vay do tinh ddc thu cta con tau hoat dong trén bién, d6 thi tai ludn thay doi &
mdi ché do khai thac, cong suét trong moi ché dd co su chénh 1éch nhau rat
16n. O ché d6 nay may phat dong truc cé thé chay du tai nhung & ché do khac
may phét dong truc co6 thé chay non tai va c¢6 nhitng ché do gan nhu khong tai.
Vé kinh té may phat dong truc hoat dong hiéu qua nhat 1a lac nang luong tiéu
thu dat tir 75% + 85% cong suat dinh muc. Chinh nhiing 1y do ndy nén tram
phat tau thuy duoc tinh toan lya chon gdm nhiéu may phéat nhé hon tong cong
sut, ching c6 thé 1am viéc doc l1ap khi tai nho va néu yéu cau, ching hoan
toan c6 kha niang cung cap diy du cong suét tiéu thu trong cac ché do khai
thac khac nhau khi cho hé théng cac mdy phat lam viéc song song.

Lam viéc song song giita may phat déng truc vdi may phat diesel c6
nhimg vu diém noi bat 1 ¢6 thé thém vao hodc cat bét cac may phat ra khoi
lu6i trong nhitng truong hop can thiét. Hoan toan chii dong trong viéc khoi
dong (mé méy) nhitng dong co cd cong sudt 16n tham chi cong suat dong co
c6 thé xap xi cong suat cia mot may phat. Khi lam viéc song song, dién ap
trén ludi c6 thoi gian phuc hdi nhanh (t, nho) gitr cho ludi c6 chét luong
cung cap dién tot. Pong thoi, kha ning cung cip ngudn cho cic phu tai trong
qua trinh 1am viéc duoc lién tuc khong bi gian doan khi can thay doi may.
Mét vu diém nita 1a giam dugc trong lugng, kich thudc cia cac ph?m tir, thiét
bi phan phéi cung cap.

Khi 1am viéc song song gitta may phat dong truc voi méy phat diesel,
nhitg nhuoc diém khong thé tranh 13 phai trang bi cac thiét bi dé van hanh
song song, cac thiét bi dé dua may phat vao va cat may phat ra ciing nhu céc
thiét bi diéu khién, diéu chinh trong qué trinh hoat dong. May DBNK véi ciu
tric ctia minh thi viéc phan chia tai gitta may phat déng truc v6i may phat
diesel doc lap dugc thyc hién bang cach ta cai dat truc tiép vao gia tri dat
trong bo diéu chinh phia may phat dong truc thong qua dai luong 13 cong suét

P, Q. Bo diéu chinh duy tri cong suét bfmg gia tri dat nay dam bao duogc su
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phan chia tai cia nd. Diém khéc biét ciia nd so vi may phat c6 diesel doc lap
lai 1a 61 voi may phat diesel doc 1ap dé phan chia tai nguoi ta thuong nang ha
dic tinh ngoai ctia ca té hop bd diéu tdc - diesel. Trong khi dic tinh nay da c6
d6 nghiéng nhit dinh. May phat dong truc st dung may dién di bd ngudn kép
c6 kha ning hoat dong vdi hé sb truot trong mot pham vi kha rong, cho phép
tan dung t6t hon ngudn nang lugng dugc lai boi may chinh. Mit khac nho kha
nang duoc cap ning lugng tir phia réto cho nén MPDTSDMDBNK hoat dong
hoan toan doc 1ap véi téc d6 quay cta dong co lai 1a may chinh. N6 c6 thé
hoat dong & mdt dai rong do 1a l1am viéc & hai ché do trén hodc dudi déng
bd(Ché d6 ddng bd quy dinh téc d6 dinh mirc cia may phat dong truc dé may
phat ra dién ap hodc tan sd dinh mirc). O hai ché d6 d6 may déu cung cip
nang luong 1én ludi ¢ phia stato. O phia roto, may 1ay nang luong tir luéi &
ché do duéi dé)ng bo va hoan tra nang luong tro lai ludi & ché dd trén déng
bo.

Viéc phan chia déu tai cho cac may phat theo ti 1& cong suat thuong gip
kho khan, nhat 1a khi dong co so cép c6 do nghiéng dic tinh khac nhau, hoac
dic tinh ban dau giéng nhau nhung bi thoi gian khai thac 1am thay doi (véi
dong co diesel thi diéu nay rat r0). V&1 mot tram phat dugce thiét ké cho céc
may phat déng truc 1am viéc song song bao gid cling ¢d cdu tric phic tap
hon, van hanh khai thac kh6 khan hon, do1 héi nguoi phuc vu phai c6 trinh do
hodc hiéu biét sdu vé hé thong hon va néu nhin tir quan diém khai thac thi hé
théng cang phuc tap hon, cang nhiéu phan tir d6 tin cdy sé cang thap. Trong
tram phat dién lam viéc song song khi xay ra ngin mach, dong dién ngan
mach bao gid cling tang 16n hon, nhu vay cac thiét bi bao vé phai dugc lua
chon phtrc tap hon, tin cay hon.

Lam viéc song song voi cac may phat dong truc 1a doi hoi kha nang chinh
X4c, tin cdy cta hé thong cao va muébn chinh xéc, tin ciy cao thi chiing phai

thoa man mot s6 yéu cau nhat dinh. V& luéi dién néi chung, khi céng tac song
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song phai dap tng ddy du cac chi tiéu chit luong, dic biét 1a cac dai lugng va
thong sd quan trong. Trong thuc té khi tau dang hanh trinh trén bién trong
diéu kién thoi tiét thuan loi thi nguoi ta mdi dua may phat dién déng truc vao
hoat dong song song véi may phat diesel dé phat dién trén ludi dién. Khi may
d3 cong tac song song thi trong thoi gian rat ngan bat budc may phat diesel
phai duoc ngit ra khoi ludi dién. Néu khong sau 30 gidy dptomat s& tu dong
ngat dé ngit may phat ra khoi ludi dién .

C4c may phat dong truc mudn lam viéc song song v6i nhau thi phai thoa
man céc diéu kién (PK) sau day :

PK1: Tan s6 may phat can hoa phai bang tan s ludi .

PK2: Géc pha ban dau cua dién 4p may phat can hoa tring véi goc pha
ctia ban dau cta dién ap cung tén cta ludi dién.

PK3: Pién 4p may phat can hoa phai bang dién ap ludi.

PK4: Thir tu pha clia may phat can hoa phai tring véi thirc tu pha cia
ludi.

Trén co sé bo diéu chinh dong phia may phat dé thuc hién viéc hoa dong
bd may phat vao ludi, ta chi can tinh chon cac gia tri dat cho cac thanh phén
dong dién rotor, xac dinh goc chuyén ddi phu hop dé thyc hién cac diéu kién
hoa dong bd. Vi vdy phan nay s& phan tich va xac dinh cac gia tri dit cua
dong dién rotor va goc chuyén doi cho bd diéu chinh dong phia rotor dé thuc
hién hoa déng bo.

3.5.2. Phan tich cac diéu kién hoa dong bé.
3.5.2.1 . Tin sé6 mdy phdt can hoa phdi bing tin sé ludi.
Véi goc chuyén doi: 6. =6, -6 (3.87)
Trong do: 6, - 1a goc quay cua véc to khong gian dién ap ludi.
0 - 1a gbc quay cua rotor (géc dién)
Ta ¢ cac dién 4p thanh phan trén hé toa d6 ¢ dinh gin véi rotor (quay

cung v&i rotor voi goe quay la 9) nhu sau:
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U, —Uy COSO, —U,,Sin 6,
Uz =Uy,Sin@+u,coso,

(3.88)

Cac thanh phan dién ap ba pha rotor trén hé toa d6 c¢b dinh véi rotor s& 1a:

u, =u,
u :ﬁu —lu
rv 2 rB o e
u, =-u,—u,

Thay (3.88) vao (3.89) ta co:

U, =U,COSO, —U,, Sin 6,

u, =%(\/§urd ~u,,)sin 6, +%(\/§urq ~U,,)c0s0,

urv :%(urq _\/gurd)Sin Hr _%(\/éufq +urd)COSHr

Tir (3.89), ta thay rd rang, tan s6 goc cia dién ap mach rotor 1a:

_dg, _dg _do _
" dt  dt  dt
. d6, N AL A L L
Trong do: o =" la tan s6 goc cua dién ap luoi.

do AL A g aea
o, = d_tl - la tan s6 goc dién cua rotor

(3.89)

(3.90)

(3.91)

Do d6, tir truong quay do dong dién rotor sinh ra s& quay véi toc do o,

so Vo1 rotor, ma rotor lai quay vdi toc d0 » so voi stator, do do tur trudong

quay rotor s€ quay v&i toc d0 o +w, =w, so v&i stator, va s€ cam ung ra ¢ day

quan stator suc di¢n dong (dién ap) co tan so6 goc la o,, tirc cd cung tan so voi

dién ap ludi.

Toém lai, véi goc chuyén doi 6. dua vao bd bién tan, ta dd ddm bao dugc

diéu kién, dién 4p phat ra ciia may phat va dién ap ludi c6 cung tan so.

3.5.2.2. Goc pha ban diu ciia di¢n dp mdy phdt cin hoa triing véi géc pha

cua ban ddau cua dién ap cang tén cua luwoi dién.
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Khi di dam bao duoc diéu kién cung tan so, thi diéu kién trung pha s€ duogc
thuc hién thong thuc hién thong qua diéu khién cac thanh phan dong rotor
irg.irq CO gid tri s6 va dau mot cach thich hop.

Theo quan hé dién tir trong may dién, tur thong ¥, =i, L, so dong dién

trong mach rotor i, sinh ra s€ trung pha vdi dong dién rotor (néu bé qua ton

hao tir tré), tir thong ndy s& cam Ung ra suc dién dong e, = - dditls trong day

quin stator, cham pha so véi tir thong mot goc 90°, dé trung pha vé6i dién ap
ludi, thi e, phai nguoc pha véoi U, va nhu vay i, s€ chdm sau u, mot goc 90°,
Vi khi thiét ké khau diéu chinh hoa dong b, ta thuc hién trén co sé tua theo
vector dién ap ludi, nén ta dé dang nhan thay, dé dién ap may phat va ludi
triung pha nhau thi phai thyuc hién diéu khién sao cho i, =0, iq <0
3.5.2.3. Pi¢n dp mdy phdt cin hoa phdi bang dién dp ludi .

Pé dam bao diéu kién cung tri s6 dién ap, ta tim mbi lién hé vé tri sb

gitra dong di¢n 1,4 va tri sO bién d¢ dién ap phat ra ¢ dau cuc may phat ugy,. Tu

phuong trinh.
d¥v, .
=_—_=S — ¥ 3.92
u, === o, ¥, (3.92)
¥, =iL, (3.93)
Tasuyra: u, = joi,L, (3.94)
Viét du6i dang cac thanh phan, ta co:
Ugg I,L
{ Ot (3.95 a,b)
Uy, = a4 4L, =0
Tir (3.95 a,b), ta suy ra u,, =u,, =-m,i L, Va i, USE
wS m

D¢ dién 4p may phat va dién ap ludi co cung tri so, tirc 1a u_, =u,_, thi

H UIm uIm
i =— =— 3.96
" oL, 2pif. L, ( )
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Trong do:  fg: 1a tan so caa ludi dién

u,.,u,. : turong tng la bién d¢ di€n 4p may phat va cua ludi

3.5.2.4. Thir tw pha ciia mdy phdt can hoa phdi tring véi thirc tw pha ciia
luoi.

Thi ty pha cta may phat phai giéng thir ty pha cta luéi . Néu ta goi thtr
tu pha cua may phat 1a Ug , Rg , W thtr tu pha cta ludi 1la U, R, W, thi pha
Ur trung vai U, pha Re trung véi Ry, pha WE trung véi pha W, .

Piéu kién nay duogc thyc hién trong qua trinh lap dit may phat 1an dau
va phai cht y kiém tra khi sira chita néu thao may phat ra.
3.5.3. Cong tdc song song ciia mdy phdt dong truc sir dung mdy di bp
nguén kép vao lwdi dién.

Pua may phat déng truc vao ludi dién 1 qua trinh dua mot may phat tir
trang thai khong cong tic dén trang thai cung cung cap ning luong cho thanh
cai dang c6 mot hay nhiéu may phat duoc lai boi dong co diesel khac cong tac
(cong tac song song). Qua trinh hoa dong bd coi 13 thanh cong khi khong gay
ra xung dong 16n va thoi gian ton tai qué trinh nay phai ngan. Diéu dé 1a can
thiét, vi sy cong tac on dinh cua hé thong, nhét 1 luc mot trong nhitng may
phat khac dang lam viéc bi su cb.

Dé nghién ctru cu thé vé ché d6 hoa may phat dién dong truc v6i may phat
diesel va qua trinh lam viéc song song trong tram phat dién tau thiy ta can
chay dén mot sb dic diém sau:

3.5.3.1. May phét dién dong truc lam viéc véi lwdi mém.

Véi tau thuy, luéi dién 13 "luéi mém" nén hai dai lwong dién 4p va tan s6
dac biét dugc quan tam. Gia sir may phat diesel dang hoat dong 1a G1, may
phat déng truc chuan bi dua 1én ludi 1a G2. Vi phuy tii cia tau thuy c6 dic
trung 1a thay doi rat 16n, cong suat dao dong trong pham vi rong nén van hanh
cac may phat song song can dat dugc kha ning 6n dinh cao, cac may phat

luén c6 kha ndng nhan tai déu nhau dic biét 1a qua trinh qua do dé tranh mot
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may nhan tai nhanh tham chi co thé qua tai, con may khong nhan tai tai thoi
diém can thiét va mdy tré nén non tai, phai chd mot thoi gian méi tir tir nhan
tai, khi nhéan tai gdy nén mot qué trinh dao dong trong noi bd hé théng, qua
trinh qua do s€ kéo dai lam chat luong ludi dién tréd nén x4u di. Mot yéu cau
nita cling can phai nhac dén do6 1a kha nang cung cap lién tuc ngudn dién cho
luéi 1a rt quan trong va rat can thiét.

Trong khai thac va van hanh thi lu6i dién bao gid ciing cin dam bao chat
luong cao trong d6 hai dai lugng dién 4p va tan sb 1a tiéu chi phan dau va
ludn phai gitr 6n dinh. Cac may phat dién diesel va mdy phat dién dong truc
lam viéc trong diéu kién luéi dién "mém" sé thay ddi ra sao khi thay doi tbe
d6 (cong suit co) va dong dién vao roto phia sau bién tan dé diéu chinh cong
suat tac dung va cong phan khang cia may phat dong truc cling nhu viéc thay
d6i téc do va kich tir ciia may phat diesel, anh huong qua lai 1an nhau va anh
hudng dén chat luong ludi dién nhu thé niao 1a mot van dé can nghién ciru.
Trén hinh 3.38 tram phat ¢6 hai may phat G;, G, lam viéc song song vdi nhau,
hai may c6 S;= S, (KVA). Tai thoi diém ban dau coi nhu hai may nhan tai
nhu nhau, ltc 6 P; = P, va Q; = Q,. Hinh 3.18 a trinh bay d6 thi véc to biéu
dién dic tinh hai may phat tai thoi diém d6, diém lam viéc cta hai may 1a 1.
Muc dich datra la chuyén toan bg tai tac dung tir may G1 sang may G2 nhung

phai dam bao dién 4p va tan s6 trén ludi dién 1a khong thay doi.
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Hinh 3.18 : Bdc tinh ciia mét may phdt lam viée véi luwdi mém

a. Do thi dic tinh hai mdy phat nhdn tai nhu nhau
b. D6 thi ddc tinh chuyén toan bj cong sudt tir may sang GI1 mdy G2
c. Do thi déc tinh gitr nguyén toc dé va thay doi dong kich tir

Viéc diéu chinh tan s6 khi léch khoi tan s6 chuan duoc thuc hién tu
dong boi b didu khién, khoi nay 1y tin hiéu dong va ap cta ludi dién véi tin
hiéu dong va ap cua may phat dién dong truc so sanh véi nhau dé diéu khién
su hoat dong cua bién tan chinh 1a viéc diéu khién cong suat tac dung va cong
suit phan khang ciia may phat dong truc. Hinh 3.18b trinh bay do thi véc to
trong qua trinh nay, diém 1am viéc ciia may G; tai thoi diém do 1a 2, lic d6
cong suat tac dung ma may nhan cung cap cho tai 1a Py da giam di mot luong
AP, con may G, lam viéc tai diém 3 ¢b cong suat tac dung 1a P, va so voi
diém lam viéc 1 thi may G, giam di (P, tai thoi diém d6 16n hon Py mot luong
2AP). V&i may G; thi giam lugng nhién liéu dua vao dong co so cap, véi G,
thi viéc diéu khién rat phuc tap(Viéc diéu khién thong qua diéu chinh diéu
khién bién tan cap dong I,4 vao roto ciia may phat dong truc). Néu cir tiép tuc

nhu vay thi dén mot luc nao d6 may hai s€ nhan tai hoan toan va may mot s€
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chay khong tai, 6 1a thoi diém co thé cit may mot ra khoi ludi chi con lai
may hai voi do an toan cao nhét.

Trén hinh 3.18c trinh bay dd thi véc to trong trudng hop gilt nguyén tdc
d6 (cong suat) dong co lai ma thay d6i dong kich tir ciia may phat G1 va dong
phia sau bién tan cdp cho roto ctia may phat G2(Viéc diéu khién thong qua
diéu chinh diéu khién bién tin cip dong I;q vao roto cua may phat ddng truc).
Trén hinh vé& biéu dién viéc ting dong phia sau bién tan cap cho roto ctia may
phat G2 va giam dong kich tir cho may Gy, tai thoi diém dang xét, may G
lam viéc tai diém 2 véi stic dién dong E; giam di nhiéu 1an con may G, lam
viéc tai diém 3 nhan cong suat khang Q. 16n.
3.5.3.2. May phét dién dong truc lam viéc véi ludi cirng.

Néu may phat déng truc 1am viéc véi mang "ludi cting" thi van dé dién
ap va tan sb ludn phai phu thudc vao dién ap va tan sé cta ludi chu. Nhu vay,
viéc dua mot may phat déng truc vao lam viéc song song véi "ludi cung" theo
Iy thuyét 1a hoan toan c6 thé. (T4t nhién 1a phai thoa man bon diéu kién da
néu & trén) va trong truong hop ndy, viée diéu chinh dong dién vao roto phia
sau bién tdn va vong quay cta may chinh ciing khong lam thay d6i dugc dién
ap ciing nhu tan s ludi dién ma chi lam thay d6i duoc kha ning nhén tai tac

dung va tai khang cho may ma thoi.
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Hinh 3.19 : Bdc tinh cua mot mdy phat lam viéc voi ludi ciing
a. D6 thi déc tinh thay déi dong kich tir
b. D6 thi ddc tinh thay déi céng sudt dong co so cdp
Hinh 3.19 trinh bay d6 thi véc to cia mot may phat dong truc khi 1am
viéc voi "ludi cung" véi viée thay d6i dong dién vao roto phia sau bién
tan.Trong hinh 3.19a chi don thuan diéu chinh dong dién vao réto phia sau
bién tin cua may phat dong truc, con cong suit cia may chinh duoc giir
nguyén, lic d6 strc dién dong phan tmg thay doi nhung vi 1a "ludi cing" nén
dién ap trén ludi U = const, hé s6 cosq thay d6i vi thuc té goc 1éch pha ban
dau thay doi tir ¢, sang ¢,. Cong suat phan khang di thay doi tir Q; sang Q.
con cong suat tac dung P = const. Trong hinh 3.19b biéu dién thay d6i ché do
cong tac ctia may phat khi hoat dong ¢ ché do dudi dong bo sang ché do trén
ddng bd. Khi ting toc d6 may phat, cong suat tac dung thay doi tir Py sang P,
néu nhu khong thay doi dong dién vao roto phia sau bién tan cho may phat
ddng truc thi mut cta véc to strc dién dong s& vé& theo cung tron va ban kinh 13
E., goc 1éch pha s& giam dan, véc to I s& dan trung véi véc to U va néu tiép
tuc tang thi goc 1éch pha s& d6i ddu 4m may phat s& phat cong suit mang tinh

chat dung khong can thiét. Nhu vay dé may phat dong truc lam viéc ché do
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binh thudng, ngudi ta phai ting dong dién vao roto phia sau bién tan ctia may
phat dong truc dé cho sirc dién dong tang 1én. Hinh 3.19 v& trudng hop giit
cho goc léch pha ¢ = const va dong dién I, trung pha voi I,
3.5.4. Quy trinh dwa may phat dong truc sit dung mdy di bé nguon kép vao
luoi dién.

Hinh 3.20 Giéi thiéu so d6 may phat déng truc hién dai sir dung may di

bd ngudn kép
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Hinh 3.20 : So' @6 mdy phdt dong truc hién dai sir dung mdy di bé nguon kép.

Trong qua trinh tau hanh trinh trén bién khi diéu kién thoi tiét thuan loi
nguoi ta méi dua may phat déng truc vao hoat dong.
Khi toc do cua may chinh déng truc chua dat dén téc d6 dinh muc (Ché

d6 duéi dong bd). Bo chinh luu phia ludi ldy nang lugng tir phia luéi dién
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dugc chinh luu thanh dong dién mot chidu qua bo loc va duoc nghich luu
thanh dong dién xoay chiéu ba pha di vao phia roto dé tao ra tir truong quay
tron déu. Tir trudng nay cam Gng sang phia stato tao ra dién ap vé6i tan sd
f, = fw + f4 [(2.1) ]. Trudc d6 bd diéu khién 1ay tin hiéu dong va ap tir ludi
dién dugc dua vao dé diéu khién sy hoat dong cua bd bién tan. Khi tan sb
may phat thip hon tan s chudn (50 Hz), bo diéu khién bién tan sau khi ly tin
hiéu dong va ap cua may phat so sanh voi tin hi¢u dong va ap cua ludi dién
cung voi tin hiéu do téc do may phat dua vé dé phat 1énh diéu khién bo bién
tan cho may phat ra tan s6 dat dinh muc. Qua co cau do khi tan s6 va dién ap
ciia may phat dong truc bang tan sd va dién 4p cua ludi dién. Bo diéu khién
bién tan dua tin hiéu dé diéu khién aptomat dé dong ACB; dua dién ap 1én
ludi dién dé may phat déng truc cong tic song song véi ludi dién.

Khi téc do ciia may chinh dong truc 16n hon téc do dinh mac(Ché d6 trén
déng bd). May phat dong truc vira phat ning luong 1én ludi dién tir phia stato
d6ng thoi hoan tra ning luong tir phia roto. Bo nghich luu phia may phét
dong truc luc nay 1a bo chinh luu lay nang lugng tir may phat tra lai luéi dién
qua bo chinh luu phia luéi luc nay lai 13 bo nghich luu. Qua co ciu do toe do,
tin hiéu do tdc do may phat déng truc duoc dua vé bd diéu khién bién tan
cung véi tin hiéu dong va tin hiéu ap dé phat Iénh diéu khién bd bién tan cho
may phat ra tan s f, = fw - f;[(2.1) ].

Khi may phat déng truc duoc dua vao ludi dién cong tic song song véi
cac may phat diesel doc 1ap. Viéc phan chia tai ¢ phia may phat dong truc
dugc thuc hién mdt cach tu dong thong qua viéc thay doi diém dat gia tri cong
suat P, Q. Con ddi v6i may phat diesel doc 1ap viéc thay ddi tai duoc thuc
hién théng qua thay ddi gia tri dit téc do quay diesel. Khi toan bo tai tir phia
may phat diesel chuyén sang may phat dong truc thi tién hanh ngit aptomat
cua may phat diesel ddc 1ap ra khoi luoi dién, toan bo thoi gian hoa déng bo

khong duoc qua 30 gidy .
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KET LUAN
D6 an da thyc hién thanh cong, né mang tinh chét nghién ciru ing dung
khoa hoc, giai quyét dugc bai toan mang tinh chét thyc tién ma hién tai con
rat it tai liéu lién quan. Qua qua trinh nghién ctru cho thdy hé théng may phat
d6ng truc sir dung mdy dién di bo ngudn kép hoan toan dap tmg duoc cac yéu
cau cua ludi dién trén tau thuy c6 thé sir dung ndé nhu mot may phat dugc
truyén dong riéng.

Tuy nhién, han ché cua d6 4n 13 phan phén tich li thuyét con chua thuc
su sdu sic, va chua dua ra duoc két qua mo phong khi may phat dong truc hoa
vao ludi, mat khac do kinh phi nén chua xay dung dugc mo hinh thyec.

Trong qué trinh nghién ctru dé tai em da c6 nhiéu cd gang, nhung do thoi
gian va trinh d6 con han ché do an s& khong tranh duoc nhitng thiéu sot. Rat
mong nhan dugc nhitng gop ¥ bod sung cua cac thiy, cd dé dd an hoan thién
hon.

Em xin chan thanh cam on!

Hai Phong, ngay....thang....nam 2011

Sinh vién thuc hién

Nguyén Hong Quang
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PHU LUC

1. Tham s6 ciia may phat

- Sb dbi cuc: 7, = 2

- Cong suét dinh mirc:40KW

- Dién ap dinh muc stato: 230/400 V (A/Y)
- bién &p dinh murc roto: 366 V

- Dong dién dinh muc réto: 27 A

- Tdc d6 dinh mirc :1440 v/ph

- Pién tro stato Rg: 10,7 Q

- Pién tro roto R, : 13,2 O

- Pién cam stato Los: 0,066 H

- Pién cam roto Lor : 0,098 H

- Hd cam giira stato va roto L, : 0,1601H
- Tan s6 dinh muc : 50 Hz

- Dong dién dinh murc stator : 152/88A (A/Y)
-Cos ¢ =0,78

- M6 men quén tinh :0,32 kg.m?

2. Tham s6 phia luéi dién

- Pién cam cudn loc: Ly :0,0002H

- Dién trd cudn loc : Ry: 0,01 Q@

- Bién dung tu dién bd loc RC : 400 wF

- Pién tré cia bd loc RC : R¢: 0,2Q

- bién dung cta tu dién mach mot chiéu trung gian : Cy. =1470 1F
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