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Chuong 10: TU DPONG HOA PONG BO

I. CAC PHUONG PHAP HOA PONG BO:

Viéc dong cdc mdy phét dién vao lam viéc trong mang cd thé tao nén dong can
bing 16n va dao dong kéo dai. Tinh trang khong mong mudn dé xay ra la do:

* Tdc do gdc quay cia mdy phat dude dong vao khéc vdi téc do géc quay dong bod
clia cac mdy phat dang lam viéc trong hé thng dién.

* Pién 4p 6 dau cuc cla may phét dude déng vao khdc vdi dién 4p trén thanh gép
cta nha mdy dién.

Diéu kién d€ cdc mdy phat dién dong bo c6 thé lam viéc song song véi nhau trong
hé thong dién la:

- roto ca cdc may phat phai quay véi mét tdc do gin nhu nhau.

- dién ap & dau cuc cac may phét phai gan bing nhau.

- gbc léch pha tuong déi gitia cac roto khong dudce vudt qua gidi han cho phép.

Vi vy d€ déng may phat dién ddng bd vao lam viéc song song véi cac may phat
khéc cua nha mdy dién hay hé thong, can phdi so bd lam cho ching dong bo véi nhau.
HOA DONG BO la qud trinh lam cdn bdng téc dé goc quay va dién dp ciia mdy phdt
diigc dong vao vdi téc do goc quay ciia cdc mdy phdt dang lam viéc va dién dp trén thanh
gop nha mdy dién, ciing nhu chon thoi diém thich hop dia xung di dong mdy cdt ciia mdy
phat.

C6 2 phucng phap hoa dong bo : hoa dong bo chinh xac va hoa ty dong bo.

¢ Hoa déong bé chinh xdc :

Khi déng mdy phat bing phucng phap hoa chinh xdc can phai thyc hién nhiing cong
viéc sau :

- San bing vé tri sé cta dién ap mdy phét dugc déng vao U, va dién 4p mang Uy,
(‘UF|z|UH]‘"|) ) )

- San bang toc do gdéc quay cua mdy phat dugc dong vao w; va toc do gdc quay cia
cac may phét trong hé théng oy (0 = 0,).

- Lam cho goc pha ctia cdc vécto dién 4p may phat va dién 4p mang trung nhau vao
lic déng mdy cit (Gdc léch pha gilia cdc vécto dién 4p mdy phét va dién 4p mang § = 0)

Nhu vay trinh tu thuc hién hoa dong bd chinh xdc nhu sau: Trudc khi dong mét mdy
phat vao lam viéc song song vdi cdc mdy phdt khdc thi mday phadt do phdi digc kich ti
triide, khi toc dé quay va dién dp ciia mdy phdt do xdp xi vdi téc do quay va dién dp ciia
cdc mdy phdt khdc cdn chon théi diém thudn lgi dé déng mdy phdt sao cho hic dé do léch
dién dp giiia cdc mdy phdt gan bdng khong, nho vy dong cdn bdng lic dong mdy sé nhé
nhat.

¢ Hoa tu dong bj:

Khi déng mdy phat bang phuong phap tu dong bd phai tuan theo nhiing diéu kién
sau :

- Mdy phat khong dudc kich tii (kich tif cla mdy phat da dudc cit ra béi aptomat
diét tu ).



144

- Téc do gdc quay clia mdy phat dong vao phai gan bang tdc do gdc quay clia cac
mady phat dang lam viéc trong hé thong.

Trinh ty thuc hién: Trudc khi dong mot may phat vao lam viéc song song vdi cdc
mady phadt khdc thi mdy phdt do chua diige kich tii, khi téc do quay ciia mdy phdt do xdp xi
Vdi téc dé quay ciia cdc mdy phdt khdc thi mdy phdat do diige dong vao, ngay sau do dong
kich ti sé dgc diia vao réto va mdy phdt sé didc kéo vao lam viéc dong bo.

Il. PHUONG PHAP HOA PONG BO CHINH XAC:
II.1. Dién ap phach va dong can bang:

I1.1.1. Dién ap phdch:
Gia thiét dién ap & dau cuc clia may phat va & thanh gdp ctia hé thong la:
U = U sin ot va Uy = U sin @yt
Dién dp phdch Ug = AU 1a hiéu hinh hoc ctia dién ap mdy phét can hoa va dién 4p
hé théng, dién ap phach xuit hién khi téc do gdc quay cua cdc vecto dién ap nay khac
nhau (hinh 10.1a).

. Op—® Op +0 . ®
Ug = Up — Upyp = 2Usin—— ¢ cos—F—HL t = 2Usin—>t.cosm,, .t
2 2 2

trong do :
©g = mp - Oy : toc do gdc trugt << o,
o, = (0 + 0,)/ 2 :tdc dd goc trung binh = my,
bat 6 = ot : goc léch pha gitia cac vécto dién ap.
Khi cosw,,.t =1 thi:

1= U = 2Usin2 = 2Usin CEZPHT 4 — 5 (gin 05 ¢ (10.1)
2 2 2

Dudng cong Ug = 2Usin(8/2) 1a dudng bao cdc gia tri bién do cua dién 4p phéch,
bién thién theo tan so phach fj:
® Op—O 1
fo=—> _—"F 7HT _¢ ¢
o 211 L
trong do: T 1a chu ky trugt, tic 1a thdi gian ca mot chu ky thay déi bién do dién ap
phach.
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‘ Hinh 10.1: Di¢n ap phach
a) do thi vecto  b) su thay doi iri so tiic thoi cila dién ap phdch
c) su thay déi bién do ciia dién ap phdch

Theo doi su bién thién cta dién 4p phach (hinh 10.1), ta nhan thiy:

* T cang 16n thi tdc do tuong doi gilia hai mdy phdt cang nhd. Trén hinh 10.1c 1a 2
chu ky thay d6i bién do dién 4p phach ng vdi 2 gia trj tdc do gdc trudt wg, va o, , trong
do o, > o, .

* Lic Ug = 0 1a thoi diém hai vecto dién ap up va uy, chap nhau rat thuan lgi dé
dong may.

I1.1.2. Dong cin bdng:

Dong cdn bdng 1a dong chay vong qua cac may phat lam viéc song song véi nhau
khi vecto ap clia ching khong bang nhau.

Néu hoa dong bo hai mdy phat va khi stc dién dong cta ching bang nhau (E, = E,
=E',) thi theo so db thay thé hinh 10.2, dong cén bing s& dugc xac dinh bdi biéu thiic:
J2182E, . &

- sin—

Xq1 tXgq2 T Xp
@—-4: D—-—D—@

o n
Ich
—

O SRS Saaiy
E, x5 X2 Kg2 Ea

lep =

Hinh 10.2: So dé mang va sd do thay thé tinh todn
dong cdn bdang khi hoa dong bé
V2182E,

Xq1 tXg2 ¥ Xy

Khi § = 180° thi: i, =

Néu hoa mdy phat vao hé thdng cé cong suat vo cung ldn (tic X", + X, = 0) thi:

- 1,8.@.2150 P

i (10.2)

X4
trong cac biéu thic trén:
1,8 : hé s6 k& dén thanh phan khong chu ky trong dong siéu qua do.
X"y, X" ¢ dién khang siéu qua do cta cdc may phat.
X,, : dién khang duong day lién lac gitia hai may phat.
i,® : dong ngin mach 3 pha tai dau cuc may phat.
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I1.2. Thiét bi tu déng héa dong bd chinh xac:
I1.2.1. Nguyén tidc chung:

Cac thiét bi hoa dong bo tu dong bao gdm cac bod phan thyc hién viéc ty dong diéu
chinh tin s6 va dién 4p clla mdy phét déng vao so véi tin sé va dién ap clia hé thong va
bo phan kiém tra viéc thuc hién tit ca cac diéu kién hoa dong bo.

Dé déng may phét ding vao thdi diém thuan 16i (diém 1 trén hinh 10.1c) can phai
dua xung dén mdy cit trudc thoi diém nay, bdi vi mdy cit ¢d thoi gian dong riéng. Thoi
gian dong trudc t, phai bing thdi gian dong clia may ct t,,,.. Thoi diém dua xung dén
may cit tuong tng véi diém 2 trén hinh 10.1c, lic nay dién ap phach khéc 0, tri sé cia né
dudc xdc dinh bing vi tri clia diém 2'. Goc gitia cac vecto dién 4p mdy phat va hé théng
tuong ung vdi t, goi la géc dong trudc d 4.

Sy = . ty (10.3)

Tuy thudc vao viéc thyc hién bd phan déng trudc, ngudi ta chia ra 2 loai thiét bj hoa
dong bo :

* Thiét bi hoa ddng bod c6 gdc ddng trudc khong ddi (5, = const.), dua xung di déng
khi gdc & dat dudc mot gid tri xac dinh khong doi.

* Thiét bj hoa dong bo c6 thdi gian dong trude khong déi (t, = const.), dua xung di
dong vdi thoi gian dong trude khong d6i, bing thdi gian ddng tp,,. clia mdy cit.

Thiét bi hoa ddng bd chinh xdc ¢d thdi gian dong trude khong déi dude 4p dung
rong rai hon.

I1.2.2. Thiét bi hoa dong bé cé thoi gian dong trude khong doi:

Ta xét mot loai thiét bi hoa dong bo theo phuong phap hoa chinh xdc c¢d thsi gian
dong trudc t, = const., thiét bi gdm c6 6 bd phan chinh (hinh 10.3).

- B¢ phdn nguén: ddm bao cung cip cho cac phan tii trong thiét bi hoa, dong thoi
tao nén dién ap phach Uq.

- B6 phdn dong tride: dua xung di dong mdy cit ctia may phat trudc thoi diém céc
vecto U, va U, chdp nhau mot khoang thdi gian t, = const.

- B phdn kiém tra do léch tdn s6 ciia mdy phdt va hé théng: ddm bdo cho tin hiéu
ctia bd phan ddng trude thong qua di déng may cét khi do 1éch tan sé khong vuct qua gid
tri cho phép.

- B6 phdn kiém tra d¢ léch dién dp ciia mdy phdt va hé théng: cho phép tin hiéu di
dong may cét thong qua khi dién ap ctia may phat va hé thong khong léch qua gia tri cho
phép.

- B6 phdan diéu chinh tdn sé: thuc hién viéc diéu chinh tan s6 ctia may phat can hoa
so v6i tin sb cia cac mdy phat dang 1am viéc bing cach téc dong dén co cdu diéu khién
turbine.

- B phdn dong: tao nén mot do dai nhat dinh clia xung di déng MC.
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. Ej.ﬂ phaﬂ
dong tnae
En dong MC
Vel g3 Us| B3 phin k. tra B3 phan | ctia may phét
—* ngudn 46 léch tan s3 d N
U | 8 § l&ch tan 56 dng
B phin kta
r —M . a I "
Cung capcho dd léch dign ap
cae phan tt etia
may hda . a NTH pa" P £ A
L, B phan didu | 2218 .y Bén co cau dicu
chinh tan 8 BT khién turbine

Hinh 10.3: So d6 cdu tric ciia mdy hoa dong bo co t,;, = const.

Dudi day ta sé khao sat chi tiét mot sé bo phan ciia thiét bi:
a) By phdn dong truoc:

B6 phin dong trude (hinh 10.4a) bao gdm mady bién 4p trung gian B4, phan ti
chinh luu, bd loc L, phan tf vi phan VP, c6 cdu khong P1 va céc role trung gian 1RG +
3RG lam nhiém vu thay doi tri sé dit vé thoi gian ddng trudc.

Phan i chinh ctia bd phan déng trudc 1a co cdu khong P1, tin hiéu 6 dau ra cla nd
xuét hién khi dong dién 2 ddu vao dat dudc gid tri bing nhau (tai diém a, va a, trén hinh
10.4c). Tin hiéu & dau ra cta bd phan dong trudc 1a dién 4p U, dang xung chif nhat ton tai
dén cudi chu ky truot.

Dong i,  ddu vao thu nhat cia co cau khong P1 dudc x4c dinh bing gia tri dién ap
phach U va dién tré R1 + R3:

iy =08 = 2U G st g aysin @8t (10.4)
R 2 2
trong dé: R bing R1, R2 hoic R3.
K, 1a hé sé ty lé.

Dong i, é dau vao thu hai ctia co cAu khong P1 dudc xdc dinh bing dién ap & dau ra
VP (hinh 10.4b). Phan tii vi phan tao nén dién ap ty 1& vdi dao ham dién ap phach. Pau
vao cua VP nhan dugc dién ap phach Us.

Dién dp & dau ra VP béng:

U,=RC AU i (10.5)
dt

Phén td vi phan VP dudc ndi nhu thé nao dé dong i, tao nén béi dién ap U, ¢6 dang:
deéo

trong d6: U,,, 12 dién 4p dau vao cta phan i vi phan (U,,, = Uy)
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K, 1a hé so ty 1&
Tt hinh 10.4c ta thdy, vao thoi diém t = T - t,, thi i, = i, (vao thdi diém nay phn tii
khong P1 s€ cho tin hiéu di dong may phat). Do vay:

1EC IRC SRC

B4 -|j 1 h,

UF ‘[:34‘ L Uz E)él"l.
- [ b phin

T K27 B3 | N T

1 Py [dt dong

= Wd
b% ngudn . - ki€ tra
UnHT g: 1=+ LUy [VP 12 g & lech
| igndp
a)

in )
+ K1 _ I
1273 M 1RG a,
— 4 1
1 1 1 I_I
RN []=e -
— 2LRG
Iz
HC . Uset Laeg
dir.s
Usio R = RC ;,?D
o+ Tsl
b}

Hinh 10.4: B¢ phdn dong tridc ciia mdy hoa dong bo
a) So do khéi chiic nang ;  b) So doé phdn ti vi phdn VP;
¢) Do thi thoi gian lam viéc

0J¢ ot 0 ot
sis Sdt):_szSUCOS( sls  Ogly

K, 2Usin(
2 2 2 2

)

K
g Ty =360° = tg st _ 225
2K,
_ ? ogty  Kyog
gty =04 nho = 5 - K
1

K,
= t;= —= = const.
1
Nhu vay, thdi gian dong trudc tao nén béi co cdu khong P1 1a mot dai lugng khong
d6i khong phu thude vao tdc do goc trudt (trén hinh 10.4c, ta thdy ring t,, = t,,)
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D€ hiéu chinh co cAu khong P1 ¢6 thdi gian ddng trude bing vdi thoi gian dong clia
may cit, dung khéa chuyén mach K1 diéu khién cac role trung gian 1RG + 3RG d¢€ thay
déi dién tré R1 + R3 (hinh 10.4a).

b) Bé phin kiém tra dg léch tin sé:

Bo phan kiém tra do 1éch tan s6 (hinh 10.5a) gdm mdy bién 4p trung gian B5, phan
tti chinh Iuu, bd loc L, phan ti role P2, trigo P3 va P5, phan tii théi gian P4 va P6.

O dau vao clia bo phan kiém tra do léch tan sé, cling nhu & ddu vao clia bd phan
dong trudc, 1a dién ap phach us. Dién ap nay sau khi chinh Iuu dé c¢6 Ug dude dua vao
phan tii role P2. Tin hiéu & dau ra clia phan t P2 xuét hién khi dién ap phach U dat tSi
tri s6 dién 4p khéi dong U, 4, clia phan tf P2. Tin hiéu ndy ton tai dén khi ndo dién 4p
phach gidm xuéng nhé hon dién ap tré vé U,,,. Dién ap khdi dong va trd vé c6 thé diéu
chinh dudc nhd dién tré R4 va R5. Trén dé thi hinh 10.5b, thoi diém khéi dong ctia phan
ti P2 tuong tng tai cac diém a,, a,, a,; théi diém tré vé - diém b,, b,, b,. Do dai tin hiéu &
d4u ra clia phan t P2 ty 1& thuan véi chu ky truct. D€ kiém tra d6 dai cda chu ky trugt
(hodic do 1ech tan sd), trong so dd dung 2 phan ti thdi gian P4, P6 dudc diéu khién bdi cac
trigo P3, P5.

Trigo 1a mot phan tf chuyén mach dugc dic trung bing 2 trang thai can bing dién
on dinh ¢6 hoic khong cé tin hiéu & du ra clia nd. Trigo chuyén tif trang thai ndy sang
trang thai khac khi c6 tin hiéu dua dén mot trong nhiing diu vao cia nd. Sau khi mat tin
hiéu diéu khién, trigo van gili nguyén trang thai ciia minh.

B6 phan kiém tra do 1éch tn sé 1am viéc nhu sau :

* Khi téc do goc trugt o, > Oy, (O, 12 tdc do gdc trugt 16n nhat cho phép lic
hoa dong bd): phan tii role P2 khéi dong (tai diém a,) cht}yén trigo P3 sang trang thai co
tin hiéu, ddm bio su khdi dong clia phan tif thoi gian P4. Ung véi téc do truct nay phan tif
P4 ¢4 thoi gian duy tri t, sé khong tac dong dudc, vi trudc d6 tai diém b, phan ti P2 d tré
vé va ddng thoi phan tii logic KHONG dua tin hiéu di giai tru trigo P3. Dién 4p 6 ddu ra
clia bo phan kiém tra do 1&ch tin sé Uy, trong tridng hop nay bing khong, 1am ngin can
tdc dong clia thiét bi hoa dong bo.

* Trong pham vi tdc do trugt cho phép o, < o, vi dy khi 0, = o, chu ky
trugt 16n hon trudng hop thu nhat. Trong khoang thdi gian gidi han gitta 2 diém a, va b,
phan tii thoi gian P4 lam viéc thanh cong. Tin hiéu & dau ra cta nd chuyén trigo P3 sang
trang thai khong tin hiéu, chuyén trigo P5 sang trang thai ¢d tin hiéu.
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ES R4 Bén
Tt —Q- Upet b phidn
P2+ 3 P4 F5 —r 35
b6 ngudn g:—fiﬂ- L Vs dong
UyT . i
s | [ :
o —
] = Pé
K SIS et = ’7
a)
T 4
5 lmg > Waep  Wap = Waep We3 < Wacp
T AN N
Usrps fr \blfﬂi \b2 / T
RS N Nt
Ups, ! :E ! E E E
i i 't
1 tl ':l 1 tl 1 : 1 tl 1 :
Ups =Uki4 D C I
Ut =0 C b
i R A S
Udtn E ! E
[ | HE
L ita |ty it

b)

Hinh 10.5: Bg phdn kiém tra do léch tdn s6 ciia mdy hoa déng bo
a) So do khéi chiic nang ;  b) Do thi thoi gian lam viéc

Trigo P5 1a phan tif diu ra cta bd phan kiém tra do 1éch tan s, dién ap Uy, 6 ddu ra
clia né dudgc dua dén b phan dong cia thiét bi hoa dong bo. Do dai cua tin hiéu du ra
dugc xac dinh bing thdi gian duy tri t, clia phan i thoi gian P6. Do dai cia tin hidu dau
ra ¢6 thé nhd hon khodng thdi gian t, néu sau khi bo phan kiém tra do léch tan sé lam
viéc, qua trinh trugt tdn s6 van chua cham duit. Tin hiéu d4u ra mat di khi phan ti role P2
khdi dong trong chu ky trugt ké tiép (diém a, trén hinh 10.5b).

Trong vung tdc do trugt cho phép, dién ap Uy, 6 ddu ra clia bo phan kiém tra do
léch tan s6 va dién ap U, 6 ddu ra cla bo phan dong trudc cé mot ving tring nhau (ving
gach chéo), tai ving doé khi ddm bdo tuan theo ding nhiing diéu kién hoa déng bd con lai
sé xuét hién tin hiéu di déng may cit.
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c)

Hinh 10.6: BJ phdn kiém tra do léch dién dp ciia mdy hoa dong bo
a) So do khéi chiic nang; b)) So dé ndi vao dién dp phdch
¢) Do thi thoi gian lam viéc
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Uy Uer Ugpr

Usr
Hinh 10.7: D6 thi véctd gidi thich ddc tinh thoi gian ciia
bo phdn kiem tra do léch dién ap
2)5=0 :U;=Uy  b)5=180": U, = U,
$)5=0 :Up<Uy  d)5=180": Up< Uy

* Khi toc do gdc trudt m, << o,.,: BO phan kiém tra d¢ léch tin s6 khoa thiét bi
hoa ddng bd khong nhiing khi tin sé trugt 16n hon cho phép ma con ca khi téc do trugt
qua bé. Ché do tdc do trugt qua bé dudc dic trung bing hién tugng "treo" tin s cla mdy
phét. Ché do nay khong tot vi qua trinh tién dén trung khit vecto dién ap may phat va
dién ap hé thong dién ra chdm chap lam kéo dai thdi gian dong may phat. Su lam viéc cta
cac phan i trong bd phan nay khi tdc do trudgt qua bé duge minh hoa trén db thi thsi gian
hinh 10.5b. Tt dé thi ta thdy ring, dién ap U, & du ra clia bo phan kiém tra d¢ léch tin
s6 va dién ap U, 6 dau ra clia bo phan ddng trude khong trung nhau vé thdi gian, diéu
nay lam cho tin hiéu di déng mdy cét 6 bo phan déng khong xuét hién.
¢) Bé phin kiém tra dé léch dién dp:

B6 phan kiém tra do léch dién ap (hinh 10.6a) bao gdm phan tii chinh luu, bo loc L,
co cdu khong P7, trigo P8 va P9, phan tii thoi gian P10. DAu vao ctia bo phan kiém tra do
lech dién 4p la dién 4p phéch 14y gitfa diém gitfa ciia phan ap R6-R7 véi dién ap U, (hinh
10.6b). Dién 4p phach ma bo phan nay st dung léch 180° so vdi dién dp phéch tii pha U,
va U,,;;. Dudng biéu dién sy thay déi dién 4p phéch & diu vao nhu trén hinh 10.6¢. D) thi
vecto giai thich tinh chat thay déi ctia dién 4p phéch trén hinh 10.7. Tu d6 ta thdy ring,
dién ap phach ma bd phan nay st dung cd tri sé cuc dai khi 8= 0°, cuc tiéu khi & =180°.
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Viéc kiém tra do léch dién ap mdy phét va hé thdng dugc thuc hién & ving cé géc & ~
180°. Vao thdi diém & = 180°, néu U, = U,,, thi dién ap phach bing 0, néu U, # U,,, thi
dién ap phach 16n hon 0.

Dién 4p phéch U, dua dén dau vao thi nhét cla co cdu khong P7, & dau vao thi hai
cla né la dién ap mau Umau tii b ngudn U, Dién aip mAu c6 thé diéu chinh dugc nhd dién
tré R8. Dién 4p mau ldy bing do léch cho phép cta dién ap may phat va hé thdng, vao
khodng (10 + 11)% U,_..

B6 phén kiém tra d¢ léch dién ap lam viéc nhu sau :

* Néu U, = Uy, hay néu do léch U, va U, khong vuct qua gid tri cho phép, thi
co ciu khong P7 khéi dong. Tin hiéu & dau ra cta P7 xudt hién trong ving géc & ~ 180°
khi dién ap phach va dién ap mAu bing nhau (diém a trén hinh 10.6¢), tai diém b tin hiéu
nay mat di. Trigd P8 ghi nhan su khéi dong cla phan ti P7, tin hiéu & dau ra clia P8 la
dién ap U, dudc dua dén bo phan dong. Do dai clia tin hiéu diu ra dudc gidi han béi
phén i thoi gian P10 diéu khién bing trigo P9 theo tin hiéu tii bo phan dong trudc. Thoi
gian t, clia P10 dugc tinh toan di d€ ddm bao cho bd phan déng lam viéc mot cach chic
chin trong ving goc & = 0° (hay 360°).

* Néu do léch dién ap may phat U, va hé thdng U, vudt qua gia tri cho phép,
dién ap phach ludn ludn 16n hon dién ap mau U, ;,, vi vAy co cdu khong P7 khong khdi
dong, dién ap dau ra Uy, bing 0 va bd phan ddng bi khoa.

d) Bé phén diéu chinh tin sé:

B6 phan diéu chinh tin sé (hinh 10.8a) bao gdm cac may bién ap trung gian B6 va
B7, phan i chinh luu va bd loc L, phan tii role P11 va P12, bo khuéch dai P13, P14,
P17, P18, phan tii thoi gian P15 va P16, rcle trung gian 6RG, 7RG va role dau ra 9RG,
10RG. B phan nay ¢6 hai phan déi xing: phan thd nhat gdm c4c phan ti B6, P11, P13,
6RG, P17, 9RG cé nhiém vu lam ting tan sd may phat, phan thy hai gom cac phan t
B7, P12, P14, 7RG7, P18, 10RG lam giam tan sé mday phat. Phan ti P15 va P16 chung
cho ca 2 phan.

Dua vao mdy bién ap B6 1a dién ap phach tao nén bdi U, va Uy, vao mdy bién ap
B7 1a dién ap phach tao nén bSi U, va Ug,. T d6 thi vecto trén hinh 10.9 ta théy khi f;
< fHT (o)S oy - Oy < 0), dién ap U,,, trén phan tf P12 cham 60°sau dién 4p U,,, trén
phan ti P11; khi £, >f,; (0g = @y - @y > 0), dién dp U,,, trén phan ti P12 vugt 60° tride
dién 4p U,,, trén phn t P11. Tinh chét thay doi dién ap phach nhu vay dudc dung dé xac
dinh d4u ctia do 1éch tin sé mdy phat va tan sé hé thng nhim tao nén cac tac dong diéu
khién tuong tng.

Phan tii role P11, P12 dudc chinh dinh § cung mot dién 4p khéi dong va dién ap trd
vé nhu nhau, viéc chinh dinh dugc thuc hién nhd cac dién tré R9 = R12. Dién ap tré vé
dudc diéu chinh kha thip d€ vao thoi diém tré vé clia mot phan tii (diém b, hoic b, trén
hinh 10.8b), dién 4p trén phan ti kia s& nhé hon dién ap khéi dong (diém ¢, hoic c,). Nhé
vy loai trii dude kha ning cung khéi dong 2 phan tii role P11, P12 trong mét chu ky
trugt.

B6 phan diéu chinh tan s6 tdc dong nhu sau :

* Néu f, < fHT thi phan t role P11 khéi dong trude (diém a, trén hinh 10.8).
Dién ap xuét hién 6 dau ra clia nd va qua bo khuéch dai P13 1am role trung gian 6RG tac
dong. Tiép diém cla 6RG mdra cit mach dién ap dua dén phén ti P12, khéa phan tic
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Hinh 10.8: B phdn diéu chinh tan s6

a) So do khéi chiic ndng ;

b) Dé thi thoi gian lam viéc.
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Hinh 10.9: D6 thi vecto gidi thich ddc tinh ciia bo phdn diéu chinh

dong di gidam tan s6. Khda lién dong nhu vy c6 tac dung cho dén khi phan ti P11 tré vé
(diém b,). Khi P11 tac dong, phan tif thoi gian P16 s& khéi dong sau thdi gian cham tré t,
ctia phan tii thoi gian P15, qua phan tii P17 va role ddu ra 9RG dua tin hiéu tdc dong dén
ca cAu diéu khién turbine theo hudng "ting téc do".

Thdi gian t, cAn thiét d€ loai trii kha ning tic dong dén turbine khi khéi dong ngin
han phén t P11va P12 vao thdi diém ddng clia may hoa ddng bo. Do dai cta tin hiéu dua
dén co cdu diéu khién turbine dugc gidi han béi thai gian t, tao nén bing phan ti P16. Tri
sé dit clia phan t P16 c¢6 thé diéu chinh dugc nhd dién tré R13. Nhu vy trong mdi chu
ky trugt, bo phan nay tao nén mot xung tac dong dua dén bo diéu chinh tan s6 quay cla
turbine. Tan s trugt cang 16n thi xung diéu chinh cang day, nghia 1a bo phan diéu chinh
tan s thuc hién mot su diéu chinh bang xung ti 18.

* BO phan diéu chinh tan sé ciling tdc dong tuong tu khi f, >f,,; nhung theo
hudng ngudc lai va tao xung tac dong lam "gidm téc do" ctia may phat.

Ut

Uge ... Kiy | 4RG

—== N
= o] SRG
= P2l
[=1]

Rl4 é.l__,
|  4RG

i 1T + B dong MC clla may phat
Hinh 8.10: So d6 khéi chiic ndng ciia bé phdn dong

e) B phdn dong:

B6 phan dong trén hinh 8.10 gom c6 phan tif VA, trigo P19, khuéch dai P20 va P22,
role du ra 4RG, phan ti§ thoi gian P21 va role gidi han xung déng 5RG. Tin hiéu di déng
may cét clla mdy phat dudc tao nén bdi phan tf VA khi ton tai dong thdi 3 tin hiéu § dau
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vao clia nd: dién ap & dau ra clia bo phan ddng trude U,, dién 4p 6 dau ra cla bo phan
kiém tra do l1éch tin s6 Uy, va dién 4p & dau ra cda bo phan kiém tra do léch dién 4p U,,,.
Tin hiéu ndy dudc ghi nhan bing trigo P19 va role dau ra 4RG. Mach gidi han tin hi¢u di
dong mdy cit gdm cdc phan tf P21, P22 va role SRG. Khi tin hiéu di déng may cat dugc
phat di thi phan t thsi gian P21 cling khéi dong. Sau thdi gian duy tri t, ctia P21, role
5RG sé tac dong, tiép diém cua 5SRG mé mach cung cép cho bd phan ngudn cta thiét bi
hoa ddng bo. Nhu vay sau khi thuc hién thao tdc ty dong ddéng mdy phat, thiét bi hoa
dong bd cling sé dudc tu dong tach ra.

1. PHUGNG PHAP HOA TU PONG BO:

1. Dong can bang:
Diém dic biét cia phuong phap hoa tu dong bo 1a vao thsi diém dong may phat vao
hé thong sé kéo theo su ting vot ctia dong dién.
Theo so do thay thé hinh 8.11b, dong can bing xuat hién khi déng may phat dudc
xac dinh bing cong thuc:
" 2-1 8-U
i, = V21, HL (10.7)

Xgr T Xy +Xyr

trong do:
X'y : dién khdng siéu qua do doc truc cia mdy phat .
Xy : dién khang cla hé théng.
X, : dién khang ctia phan tii lién lac gitia may phat va hé thong.
Khi dong mdy phat vao hé théng cé cong suét vo cung 16n (x,; = 0; x,= 0) thi:

J _ '\/5.1’8.UHT - i(3)
= " ~ 1y

ich (10.8)

X dF
Ta thdy dong can bing khi hoa tu ddng bd xap xi dong ngdn mach 3 pha & diu cuc
mdy phat va né nhé hon dong can bing 16n nhét khi hoa déng bo chinh xdc. Dong may
phét bing phucng phap tu dong bo ciing lam giam thap dién 4p & dau cuc clia may phat,
anh hudng khoéng t6t dén su lam viéc cda cac ho tiéu thy ndi véi thanh gop dién ap may
phat cia nha mdy dién.

Y C N —
F HT
ich
—
h) (O Y L)
Br®™ 0 x5 ¥ xyr  Usr

Hinh 8.11: So do hoa tu dong bo mdy phadt dién
a) So dé ndi dién b) Sodo thay thé
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Uu diém chinh cta phuong phép tu dong bo 1a ¢6 kha ning déng mdy phat vao
mang kha nhanh so véi phuong phap hoa chinh xdc. Diéu nay dic biét quan trong khi
dong may phat trong diéu kién su ¢ cia mang dién, lic 4y can phai déng nhanh mdy
phat du trd.

II.2. Thiét bi hoa tu dong bé:

O céc nha may nhiét dién, viéc hoa tu dong bo dugc thuc hién nia ti dong do sy
phdc tap ctia qua trinh ty dong khéi dong cdc phan nhiét clia nha may tu trang thai tinh. &
cac nha thiy dién, ngudi ta 4p dung céc thiét bi tu dong khdi dong cac t6 may phat thiy
dién, vi vy c6 thé su dung thiét bi hoa ty dong bo ty dong cling nhu niia ty dong

Thiét bi hoa tu dong bo nua ty dong dam bao tu dong dong may cit clia may phat
chua dugc kich i khi tin sé quay cta may phat gan bang tan s6 quay cta cac may phat
khac dang 1am viéc. Viéc diéu chinh tin s quay ctia may phat trudc khi ddng vao c6 thé
dugc tién hanh bing tay bing cach tac dong dén bo diéu chinh téc do quay cia turbin,
may phat dugc kich ti sau khi ddng may cét cda nd.

Dudi ddy, ching ta khado sat thiét bi hoa tu dong bo nifa tu dong 4p dung & cic nha
may nhiét dién.

Phén i chinh cta thiét bi (hinh 8.12) 13 role hiéu tAn s Rf, ¢ nhiém vu kiém tra
dd léch tan sé clia dién 4p mdy phat va hé thong. Cudn I cia Rf ndi vao mdy bién dién dp
1BU cud mdy phat va ndi ndi tiép vdi dién tré R1. Cudn II ctia Rf néi véi mdy bién dién
ap 2BU ctia hé thdong.

Thiét bi hoa tu dong bd niia tu dong dudc dua vao lam viéc bing cach chuyén khda
diéu khién K sang vi tri D, dong mach 1BU, 2BU, mach thao tic mét chiéu va mach dau
ra.

Khi chua dugc kich tu, tri sé dién ap du clia mdi mdy phat mot khac nhau. D€ dién
ap ti 1BU cta cac may phat khac nhau dua dén cudn I cta role Rf gin bing nhau, mbi
may phat dugc hidu chinh véi mot tri sé dién tré R1 khac nhau. Viéc diéu chinh bién tré
R1 dugc thyc hién khi hiéu chinh thiét bi.
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Hinh 8.12: S0 do thiét bi héa tu dong bo nita i dong
a) Mach xoay chiéu,; b) Mach thao tac
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Vao ldc dua dién 4p dén céc cudn day cia role Rf, tiép di€m cia role c6 thé dong
ngén han. D€ loai trii tic dong khong ding cua thiét bi, cudn day I va II ciia Rf dudc ndi
vao 1BU va 2BU khéng ciing mot Iuc: trudc tién ndi cudn day II, sau dé mot thdi gian
(khodng vai sec) dudc hiéu chinh & tiép diém RT1 cia role thdi gian RT, cudn day I dugc
ndi vao nhd role trung gian 3RG (qua tiép diém 3RG,). Ngoai ra thoi gian duy tri cta tiép
diém RT2 trong mach gdm céc tiép diém Rf, va Rf, can thiét dé€ loai tru sy tac dong
khong dung ctia role vao Itic dua dién ap dén cudn I clia role Rf.

Khi tan s6 trugt bing tin s6 khéi dong cia role Rf, role dau ra 1RG cia thiét b s&
khéi dong va tu duy tri biang tiép diém 1RG1,. Tiép di€ém 1RG, khép mach dong mdy cit
IMC cia mdy phat. Sau khi dong 1MC, aptomat diét tti ADT clla mdy phat dong lai dua
kich tii dén cudn day roto mdy phat (trang thai dong cia mdy phat dugc kiém tra bing
tiép diém phu 1MC,). Mdy phat da dugc kich t va sé dudc kéo vao lam viéc dong bo.

Role 1IRG tu gitf dé ddm bdo déng chic chin 1IMC va ADT clia may phat. Role
trung gian 2RG khi tré vé c6 thsi gian cham tré nhdm gidi han do dai tin hiéu di dong
IMC va ADT . Rale Rf khong dudc tinh toan dé€ chiu dung 1au dai dién ap dinh muc tu
1BU ctia mdy phat da dugc kich tii. Do vy dé loai trii tac hai dén cudn day I ctda nd, tiép
diém 3RG, s& mS mach cung cip cho cudn day I sau khi 3RG trd vé& do 1RG, md ra. Role
RU nhan dién dp tti 1BU ¢6 nhiém vy khoa mach dua dién dp dinh miic cia may phat
dugc kich tii dén cudn I clia role Rf trong trudng hdp xay ra thao tac nham 1an cta nhan
vién van hanh (déng kich tii tridc khi déng mdy phét vao hé théng). Tiép diém RU mé
mach cudn day RT va nho vay loai trii kha ning khéi dong cia 3RG.



