MUC LUC

| 101 B0 0) 15 57N 0O 1
CHUONG 1. TONG QUAN VE TRAM PHAT BIEN......cc.coovvoiiieiciieeeeeis 2
1.1. KHAI QUAT CHUNG VE TRAM PHAT DIEN. ..coovivieeeeeeeeeeeeeenne, 2
1.1.1. Bong co Diesel trong tram phat di€n. ..........cceoiiiiiiiiiicnc s 2
1.1.2. May phat dién dong bd dung trong tram phat dién.........c.ccceveevveennne, 8
1.2. CAU TRUC CHUNG CUA CAC LOAI TRAM PHAT BIEN. ............. 12
1.2.1. Tram phat di€n trén tau thliy. .......ccccooiiiiie e 13
1.2.2. Tram phat dién du phong trén bo.......cccccevvveiiiii e, 17
1.3. CAU TRUC VA NGUYEN LY LAM VIEC CUA TRAM PHAT
DIEN TRONG CAC NHA MAY XINGHIEP. .....ocooioeeeeeeeeeeeeeeeeeenene 19
1.3.1. Khai quat chung vé tram phat dién Nomura Hai Phong. .................. 19
1.3.2. S0 d6 nguyén 1y ctia tram Phat........c..ccovvveerererenrerseessssessesseneesenes 21
CHUONG 2. BIEN POI TiN HIEU VA CAC KHI CU PIEN CUA
TRAM PHAT DIEN ........coooiiiiiiiieiieeeeseeee e ss st esnesses s 24
2.1. KHAI QUAT CHUNG VE PO LUONG VA BIEN POI TiN HIEU
PHUC VU DIEU KHIEN TRAM PHAT DIEN. ... oioiieeeeeeeeeeeeeeneene 24
2.1.1. Khai quat va phan 10al. .......cccociiiiiiiii e 24
2.1.2. Chuyén d6i do luong va t6 hop thiét bi do. .....cccevvveeeveeeeeeeeeeens 25
2.1.3. Cac nguyén ly do ludong dung cho muc dich bao vé............cceeeneee. 26
2.2. CAC DUNG CU DO CUA TRAM PHAT DIEN. ..ooovvieeeeeeeseeeeins 28
2.2.1. Do dong di€n va di€n AP. ...ceeviviiiiiieieeee e 28
2.2.2. D0 tONZ tIO. cvovreveeereeeessereeerieee st es sttt 32
2.2.3. D0 TAN SO. tveveeeeeeerer e ee e e eeee e e et et et et et e e e e et et et et e et e e e ee et et ererenanes 35
2.2.4. D0 CONG SUAL. ..v.cvrveererereieeeeeseeseesesesseseesseseesessss s sessesssssess st en s snnens 36
2.3. CAC KHI CU PIEU KHIEN VA BAO VE TRAM PHAT DIEN. ........ 36
2.3. 1 APLOMAL. ..ot 36

2.3.2. CAU CHL 1evevieeereeeeeee e oo e e e e e e et e e s e s et ees et e e s er e e e s e eteae s 37



PG TR TR O] 1 =13 (6 AR 39

2.3.4. Role diéu KNin VA DAO VE. ...v.eeeeeeeeeeeeeeeeeeeeeeere s e e s enen s 40
2.3.5. MIAY CL. oottt 44
2.3.6. D0 CACN 1Y..c.oiiiicicce e 45
2.3.7. ROIE CONG SUAL NGUQC.......evervreveeeresseisiesieseesesses s tesesseeses s sereanens 45
2.3.8. Céc loai thiét bi dung dé bao vé duong diy phan phdi dién............. 47
2.3.9. Ty dong chuyén nguon ATS. ......cc.ovveereeeeerereeiereeeesesesesses s sesesnens 49
CHUONG 3. TU PONG HOA PO LUONG VA BAO VE TRAM PHAT
5 0 01 OO 51
3.1. KHAI QUAT CHUNG VE TU BONG HOA TRAM PHAT BIEN. .....51
3.1.1. Ty dong diéu chinh dién ap tram phat dién. .......cccevveeveveereeeens 51
3.1.2. Lam vi€c song song cua cac may phat trong tram phat dién. ........... 54
3.2.MOT SO QUY DINH VE BAO VE TRAM PHAT DIEN. .......cccoo........ 60
3.2.1. Nhiém vu ctia cac thiét bi BA0 V&. ...ccovvcvcrereieieieceeeeee e, 62
3.2.2. Cac yéu cau dbi voi cac thiét bi DA0 VB.......cceveeeeeeeeeeeeeeeeesees 62
3.3. CAC HINH THUC BAO VE DONG CO LAI MAY PHAT.................. 63
3.3.1. Khai QUAL ChUNG. ..o 63
3.3.2. Céc thong sb va dai luong cua diesel can giam st trén tram phat
GHBIL SU CO. vttt ettt ettt ettt ettt ettt et e et eeen e 64
3.3.3. Khoi dong, dimg diesel — enerator Su CO. ........couvvvvveererevessnsnnns 66
3.4. CAC BAO VE MAY PHAT VA TRAM PHAN PHOI BIEN. .............. 69
3.4.1. Bao vé may phat dién dONg DO.......vvveevveereeireieeeeeeee s 69
3.4.2. Bao vé cac duong ddy truyén tai va phan phdi dién. .......cccoceveeen, 81
KET LUAN .....oootiitiieeeee ettt n et anensans 83

TATI LIEU THAM KHAO .........ooooviviiiiieiesieeeeeeesese s snesses s 84



LOI NOI DAU

Ngay nay nén kinh té nuéc ta dang phat trién manh mé, doi séng nhan
dan ngay cang dugc nang cao. Nhu cau sir dung dién ning trong cac nganh
cong nghiép, nong nghiép, dich vu va sinh hoat vi thé ciing ting theo.

Cho nén tram phat dién du phong ngay cang c6 vi tri quan trong va
khong thé thiéu. N6 dugc ding 1am ngudn du phong cho cac cong ty, xi
nghiép, cac cong trinh, nha xuéng, van phong, cao dc, bénh vién, cac khu
cong nghiép, khu ché suit,... Vi vay doi hoi ngudi van hanh phai nim viing
va hiéu 6 kién thirc chuyén moén vé tram phét dién du phong.

Sau nhirng nim hoc tip tai truong, dugc su chi bdo huéng dan nhiét
tinh cua cac théy cO gido trong khoa Dién — Dién tir em da két thic khoa hoc
va tich lily duoc von kién thirc nhat dinh. Puoc sy dong ¥ cia nha truong va
thay c6 gido trong khoa em duoc giao dé tai tot nghiép: “Nghién ciu tong
quan vé tram phat dién — Di sau do luong va bao v&”

Trong thoi gian 1am dé tai véi su ¢d gang cua ban than, dong thoi véi
sy gitp do cua cac théy cO gido trong khoa DPién — Di¢n T va dic biét duoc
su gitp d& tan tinh cua thay gido PGS.TS Hoang Xuan Binh em da hoan
thanh nhiém vu dugc giao. Mic du da rat cd ging nhung kién thirc va kinh
nghiém con han ché nén ban do an ciua em khéng tranh khoi nhitng thiéu sét,
em rat mong dugc su dong gop ¥ kién cua cac thay, cd dé em cé thé hoan
thién d6 an hon nita.

Em xin chan thanh cam on thay gido PGS.TS Hoang Xuan Binh clng
céc thay, c0 gido trong khoa Pién — Pién Tir da tao diéu kién giup d& em.

Hai Phong, ngay thang nam 2014

Sinh vién thyc hién

Nguyén Ngoc Quyét



CHUONG 1.
TONG QUAN VE TRAM PHAT PIEN
1.1. KHAI QUAT CHUNG VE TRAM PHAT DIEN.

Tram phat dién dung 1am ngudn du phong cho cac cong ty, xi nghiép,
cac cong trinh, nha xudng, van phong, cao dc, bénh vién, mang ludi vién
thong, cac khu cong nghiép, khu ché xuat, v.v...

Tuy thudc vao yéu cau vé cong sudt cua tai, cong suit cua tram phat
dién c6 thé tir vai chuc KW cho t&i vai chuc hodc vai tram MW. May phat
dién cua tram phat dién thuong 12 may phat dién xoay chiéu dong bo ba pha
c6 bo tu ddng diéu chinh dién ap. Pong co lai may phat dién c6 thé 13 dong co
diesel, dong co hoi nudc hodc dong co chay gas. Pong co diesel dugc dung
pho bién vi dé dang trong viéc van hanh sta chita, khai thac, d& dang cho
phép dung céc hé théng ty dong dé diéu khién.

Tram phét dién thuong duoc trang bi mot hay nhiéu t6 hop diesel —
May phat dién. Néu tram phat dién co tir hai to hop diesel — May phat dién tro
1én, cac mdy phat c6 thé cong tac song song véi nhau. Cac to hop diesel —
May phat dién c6 thé diéu khién bang tay hoic ty dong. Dé diéu khién tu
dong cac to hop diesel — May phat dién, nguoi ta ding cac bd ty dong chuyén
nguén (ATS: Auto Transfer Switch). Khi ludi dién chinh bi mét, tram phat
dién du phong tu dong hoat dong va tu dong dong dién cho tai. Khi ludi dién
chinh c6 dién tro lai, tai dugc ty dong chuyén sang ngudn chinh, tram phat
dién tu dong ding hoat dong va chuyén sang ché do sin sang (Stanby Mode).
Pé ty dong gitr cho tan sé ciia may phat khong doi, cac dong co diesel dugc
trang bi b0 tu dong 6n dinh toc do.

1.1.1. Dong co Diesel trong tram phat dién.
1.1.1.1. Céu tao va nguyén Iy hoat dong ciia diesel.
DPong co so cip dung diesel hién nay da tré nén thong dung do cc uu

di€m no1 bat ciia n6. Mgt yéu cau rat quan trong mang tinh chat bat budc 1a



diesel phai 1am viéc véi bo diéu tdc. Tram phat dién trong qua coéng tac cla
minh ludn phai thoa mén mot doi hoi 1a cac t6 hop D-G trong tram phai lam
viéc song song voi nhau.

DPong co diesel 1a loai dong co d6t trong kiéu piston trong cic qué trinh
cép nhién liéu, hoa tron hon hop va chay dugc thuc hién chi yéu trong thé
tich budng chay dong co. Hién nay cac dong co diesel déu 1a loai cé ting ap,
khong khi dugc nap cudng burc vao xilanh dong co. Khi 4p dung phuong phap
tang ap cho diesel, niang lugng ciia khi xa gidn nd tiép tuc trén canh tuabin va
nang luong nay tao nén luc nén ché may nén ma tuabin lai dé nén khong khi
phia ngoai xilanh, ting hiéu quéa bién nhiét ning cuia khi thanh cong co ich.
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Hinh 1.1: Nguyén 1y ciu tao dong co diesel

Hinh 1.1 trinh bay so d6 nguyén 1y cau tao ciia dong co diesel dung cho
tau thiy trong d6: MN: may nén; TB: tuabin; GT: gudc truot; XL: xilanh; P:
piston; K: ong xa; BLM: bau lam mat. Thuc té mot diesel c¢6 cu tao phirc tap
hon nhiéu, trong d6 bao gém cac chi tiét ¢d dinh va cac chi tiét chuyén dong.
Céc chi tiét ¢ dinh gdbm bé dong co, khung than, xilanh, nap xilanh. Céc chi
tiét chuyén dong gom piston, xecming, can piston, dau chit thap, bién, truc

khuyu, banh da, cac chi tiét ciia co cau phdi khi... Thuc chit, dé mot diesel c6



thé hoat dong duoc can phai c6 mdt loat cac hé théng phuc vu nhu: Hé théng
nhién liéu dung dé chuan bi nhién liéu va cip vao xilanh dung thoi diém véi
lwong xac dinh. Hé thdng dau xoa tron (dau nhom) cap dau boi tron cho bé
mit 1am viéc cac chi tiét chuyén dong twong d6i v6i nhau va 1am mat céc chi
tiét nay. Hé théng lam mat dung dé 1am mat céc chi tiét hodc co cdu c6 nhiét
d6 cao trong qua trinh lam viéc. Hé thdng khi nén dung dé khéi dong va ham
dong co. Hé thong nap thai dung dé dam bao luong khong khi cip vao xilanh
dong co va xa sach san vat chay ra phia ngoai. Hé thong ddo chiéu (hé thong
nay khong dung cho diesel tram phat dién).

Chu trinh ctia dong khi di trong qué trinh lam viéc sinh cong cua diesel
nhu sau: khong khi trudc ciia hut may nén cod ap suét, nhiét dd po, To duoc
mAay nén nén dén ap suat va nhiét 4o Pk, Tk, khong khi nay dugc dua dén bau
lam mat BLM, khong khi sau bau 1am mat v&i ap suat nhiét do Ps, Ts, duoc
nap vao dong co, cudi chu ky nén cta piston ap suét, thé tich, nhiét d6 moi
chit 13 Py, Vinin, Trnax day chinh la giai doan sinh cong cuia may. Sau sinh
cong, khi xa dugc thoat ra K roi qua tuabin TB va khong khi véi ap suat, thé
tich va nhiét d0 Ppin, Vimax, Tmin thOat ra ngoai. Nhu vay, trong dong co diesel,
hoa niang cia nhién liéu trong qua trinh chdy bién thanh nhiét nang, nhiét
nang bién thanh cong co hoc truc tiép trong xilanh. Khi chay, nhién liéu co ap
sudt va nhiét do cao gidn nd va truyén ap luc 1én piston, piston dich chuyén
trong xilanh. Chuyén dong tinh tién tronh xilanh cta piston bién thanh chuyén
dong quay truc khuyu nho co cau bién khuyu. Chu trinh cong tac (toan bo qua
trinh lién tuc tao nén hoat dong cua dong co va cac qua trinh 1ap lai c6 tinh
chu trinh trong mdi xilanh) cta dong co dot trong kiéu piston dugc thuc hién
trong mot hodc hai vong quay truc khuyu. Bong co hai ky chu trinh cong tac
thuc hién sau mdt vong quay truc khuyu vai hai hanh trinh trong dé c6 mot
hanh trinh sinh cong. Pong co bdn ki chu trinh cong tac hoan thanh trong hai

vong quay truc khuyu v6i bén hanh trinh piston trong d6 c¢6 mot hanh trinh



sinh cong. Cac hanh trinh khong sinh cong dugc goi 1a hanh trinh phy, cac
hanh trinh nay duoc thuc hién nhd dong ning ctia phan chuyén dong quay cua
dong co hodc 1a hanh trinh sinh cong cia céac xilanh khéc.
1.1.1.2. Cong suit va cac van dé 6n dinh diém lam viéc.
Cong suat cua dong co c¢6 nhiéu xilanh duoc xac dinh bang tong cong
suat chi thj cua céc xilanh riéng biét:
N; = Z Nix_ (1-1)
Trong d6 Njx, 1a cong suat chi thi ciia mot xilanh, cong suat nay duoc
tinh:
NixL = k.P;.n (véi k = V,.2/60) (1.2)
V, — thé tich cong tic cta xilanh; z — hé s6 chu ky; n — vong quay cla
dong co (v/ph); P; — &p suit chi thi trung binh.
Tir (1.1) 6 thé viét cong suat chi thi cia mot diesel nhiéu xilanh (theo
két qua tinh toan cac qua trinh cong tac, gia tri p; duoc chon giéng nhau d6i

voi tat ca cac xilanh) nhu sau:

V..P.ni.z
Ni=—=g =k-pin (1.3)
V..1.z
. k =S
Vo1 1 60

Cong thire (1.3) cho phép danh gia anh hudng cua cac yéu tb khai thac,
yéu to két cAu dén cong suat chi thi cia dong co. Khi khai thac cong suat chi
thi ting 1én nho viée ting ap suét chi thi trung binh va vong quay dong co.
Tuy vay trong qua trinh khai thac, trang thai k¥ thuat, chat lugng hé thong
nhién liéu, hé théng trao do6i khi giira cac xilanh khac nhau lam cho cong suét
giita cac xilanh khac nhau. Khi cong suét giita cac xilanh khac nhau thi luc
tac dung tur piston qua can piston, qua bién Ién truc khuyu khac nhau va nhu
vay mdi mot piston s& tao mdt luc khac nhau 1én truc khuyu, 1am cho tryc

khuyu quay & moi thoi di€ém sinh cong cia moi xilanh c6 mot gia toc khac



nhau. Banh da sé& 1a thiét bj 1am giam dao dong co hoc nay néu luc tac dung
1én truc khuyu sai khac nhau nim trong gidi han cho phép, néu do sai khac
ciia mdi diém sinh cong qua khac nhau thi van dé khong 6n dinh cua truc
quay sé& 1a rat khé khan cho qua trinh cong tac song song cua cac t6 hop D-G
trong tram. Piém cong tac trén dic tinh ngoai chic chan khong thé nam tron
trén dac tinh tinh ma n6 sé dao dong trong mdt loat duong trung gian ¢ lan
can dac tinh tinh ma déc tinh tinh s€ la duong trung binh cua cac duong dao
dong kia. [Trich tr 82, 84 — 2]
1.1.1.3. On dinh téc d9 cho ddng co diesel trong tram phat dién.

pé gilt cho diesel lam viéc co tbc d6 6n dinh trong tram phat dién,
diesel ludn can phai c6 mot bd diéu toc thich hop. B diéu téc néu nhin tir

quan diém diéu khién 1a mot hé théng ty dong diéu chinh.

. [
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Hinh 1.2: Diesel l1am viéc v&i bo diéu chinh toc do

Céc b0 tu dong diéu chinh téc do trudce day thuong 1a cac bo diéu toc
co khi va ngay nay c6 thém cac bo diéu téc dién tir. Cac bo tu dong diéu
chinh tdc d6 dugc xdy dung theo nguyén 1y d6 1éch nhu hinh 1.2.

Pé nghién ciru bd diéu téc 1am viée vdi dong co diesel, dic biét 1a voi
nhimg bd diéu tc co hoc kinh dién, nguoi ta phai giai quyét cac bai toan phi
tuyén bao gém cac khau: bdo hoa, ving khong nhay, hé sé khuéch dai thay
doi...
1a hé théng phi tuyén. Khi nghién ctru vé cac bo diéu tdc loai nay thuong sir

dung phuong phap gan dung 1a tuyén tinh héa cac dic tinh phi tuyén dé dua



vé giai bai toan tuyén tinh cho don gian hon. M6 hinh cua cac bo didu toc
cling dugc nghién ciru va trinh bay theo cac loai diéu tc khac nhau.
B¢ diéu toc tac dong truc tié})
Phuong trinh toan hoc cia bo diéu toc tac dong truc tiép nhu sau:
T’ dZ/:p +Tr L
dt dt

Trong d6: T; — hang s thoi gian dic trung khdi luong co cau do; W —

=+ O, + 3 (1, —£) +5+5,=0 (1.4)

su dich chuyén cta thiét bi diéu chinh; Tt — héng s6 thoi gian ma sat trugt cla
bo diéu chinh; & — sai sd tinh cua bd diéu toc; &; — thoi gian tinh phy; § — su
dich chuyén van tiét luu cua bo diéu tdc; s — d6 truot; so — gia tri dat bo diéu

toc.

Phuong trinh cta van tiét luu:

dé
Ty —=+S=u, (1.5)
dt
Trong d6: Tk 12 hang sd thoi gian cta van tiét luu.
Véi bd diéu téc dai rong bao gio ciing di kém dong co servo. Phuong
trinh ctia dong co servo nhu sau:
d,
© dt

Trong d6: T¢ — hang s6 thot gian ciia dong co servo;

=0 (1.6)

6 — su chuyén dong tuong ddi ciia van tiét luu.

Céc phuong trinh (1.4, 1.5, 1.6) mo ta hoat dong cua bo diéu chinh tdc
do truc tiép. Néu trong hé théng thuc hién phan hdi tin hiéu & dang nodi cung
kinh dién vé co hoc véi su chuyén dong cta xylanh thi phuong trinh lién hé
giita co cAu do va xylanh c¢6 dang: o=1-— Hp (1.7)

Trong d6 1 1a su dich chuyén tuong d6i cta phan tir cam bién.

B diéu toc tac dong gian tiép



Dé ting do nhay cua hé thong dong thoi giam d6 qué diéu chinh trong
qua trinh qua d6 nguoi ta dua thém vao bd diéu tdc khau khuéch dai trung
gian. Khau khuéch dai trung gian nay thuong duoc ché tao 1a khau thuy luc,
cling c6 hing str dung khau khuéch dai dién tu.

Phuong trinh viét cho khau gian tiép tong quat co dang:

d’z,

dt’
Trong do: z, — xung tac dong 1én hé théng diéu chinh; ¢ — hé sb tit dan; k, —

T2

=K.S (1.8)

hé sb truyén gian tiép; s — d6 léch tai trén truc to hop (do Iéch cua van tdc
quay).

1.1.2. May phat dién dong bo dung trong tram phat dién.

1.1.2.1. Cau tao chung ciia may phat dong bd.

CAu tao ciia may phat déng bd vé nguyén 1y thi c6 thé dit phan cam &
rotor va ph?m ung & stator hodc nguoc lai. Tuy nhién, thuc té cac may phat
dién dong bo ludén chon phan cam (phan tao ra tir truong chinh) nam trén rotor
con phan ung (phan tao nén strc dién dong cung cip dong dién cho phu tai)
dit & stator, 1y do chu yéu 1a véi cac may dién co cong suat 16n viéc dan dién
ba pha tir rotor ra ngoai cung cap cho phu tai gip rat nhiéu kho khan khi phai
thong qua vanh truot, choi than. Nhu vay, trong thuc té hau hét cac may phat
dong bo stator dong vai trd phan Gmg con rotor déng vai trdo phan cam. May
dién xoay chiéu du 1a phan tng hay phan cam mach tir ciing déu phai duoc
ché tao tur thép 14 k¥ thuat dién, dugc can nong hay can lanh, c6 do day tur
0,35 dén 0,5 mm, duoc dap dinh hinh theo thiét ké, son cach dién roi ghép
chat lai vo1 nhau. Day dan dién cua may dién déng bd duoc lam béng cac kim
loai mau nhu dong, nhom va hop kim ciia chung. Vi stator 12 phan tung nén
trén no duoc quén cudn day ba pha, cac cudn day nay co6 truc dit 1éch nhau
120° dién. Goi la cudn day nhung véi cac may dién c6 cong suit 16n, diy dan

phan tmg thuong 13 cac thanh dong dit trong cac ranh xé san trén stator. Cudn



day phan cam tao ra tir trudng chinh ndm trén rotor cua may dién dong bo.
Rotor cia may dién déng bd thuong duoc ché tao theo hai dang: rotor cuc an
dung cho cac may cao téc (tir 1500 vg/ph tro 1én) va rotor cuc hién (cuc 161)
thudng dung cho cac loai may dién co toe @6 tir 1500 vg/ph tré xudng. Céch
bb tri cac cudn day kich tir treeb rotor may dién dong bo ciing hoan toan khac
nhau trong d6 ¢ rotor cyc an cudn diy dwuoc quén rai trén ¥% chu vi ngaoif cta
rotor, con & rotor cyc hi¢n, cudn day kich tir duoc quén tap trung trén cac cuc
tir, cac cudn day nay c6 thé nhin rat rd khi rat rotor may dién dong bo ra khoi
stator. VAt liéu cach dién dung cho may dién dong bo co nhimg dic diém sau:
C6 tinh cach dién tbt, chiu duoc nhiét do bién dong thay doi trong pham vi
16m, c6 dd bén co hoc cao, chiu va chéng duoc am cling nhu tac dong cua cac
loai héa chit. Tudi tho cua chét cach dién hoan toan phu thudc vao nhiét do
va d0 Am cta moi trudng cong tac. [Trich tr 96 — 2]

1.1.2.2. Pic tinh khéong tii cia may phat dién dong bd.

Eo

Udm

Ikt

Hinh 1.3: Pac tinh khong tai
Dic tinh khong tai 1a mdi quan hé giira st dién dong voi dong dién
kich tir khi dong dién phu tai bang khong va toc d6 may phat 1a dinh mirc:
E,=f(l) 1=0;n=n,, (1.9)
Pé co dic tinh khong tai, ciu dao chinh trén cuc may phat mo, thay d6i
dong dién kich tur tur 0 dén dinh muc, mdi gia tri dong kich tir s nhan duoc
mot gia tri sdd, tap hop cac diém do6 lai s& nhan duge dic tinh khong tai nhu

hinh 1.3 trong d6 dic tinh c6 hai nhanh khi ting va giam dong kich tir. O
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nhanh giam, mic du dong kich tir d3 vé khong nhung gia tri sdd van khac
khong, gia tri sdd nay duogc goi 1a E4. Khi trong mach tir ciia may c6 Eq4 s€ la
diéu kién ban dau cho qua trinh ty kich sau ndy ctia may phat déng bo. Gia tri
E4 16n hay nho phu thude vao cAu tric va chét liéu lam nén mach tir, kha nang
tn tai cua Eq ciing phu thudc vao yéu td trén cung véi thoi gian va diéu kién
lam viéc ciia may phat. Trong qué trinh khai thac, nhiéu khi Eq bi mat do
nhiéu 1y do (do mach tir am, do vo tinh tir hoa nguge, do xung dong ngin
mach...) ngudi van hanh luc d6 phai tién hanh moi tir lai cho méy. Khi nghién
ctru thudng ngudi ta dung duong trung binh (dudng nét dit) va coi gan dung
Eq=0.

1.1.2.3. Pic tinh ngin mach.

lom |- — — - 5= —

Ikt

. | |
0 Iktnm1  lktnm2  lktnm3

Hinh 1.4: Pic tinh ngan mach
Pic tinh ngin mach 1 méi quan hé giita dong dién ngan mach voi
dong dién kich tir voi diéu kién dién ap trén cuc may phat U = 0, toc do quay
N = Ngm.
l,=f(l) U=0n=n,, (1.10)
Pé c6 duoc dic tinh ngén mach phai thuc hién thi nghi¢m dé dam bao
lnm<lam khong gay su c6 cho mdy phét thi nghiém. Chinh vi Iy do nay nén dic
tinh ngan mach lay trong ving may chua bio hoa tir, ddc tinh ngan mach 1a
duong thang Inm = f(li). Hinh 1.4 v& mbi quan hé I, = f(ly) trong d6 duong 1
1a ddc tinh ngdn mach mot pha, dudng 2 13 ngén mach hai va duong 3 13 ngén

mach ba pha. Piéu nay duoc 1y giai 1a khi xay ra ngan mach ba pha, phan tng
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phan tmg xdy ra manh hon nén cung gia tri dong kich tir nhung dong ngin
mach nho hon. Dung dic tinh khong tai va ddc tinh ngan mach cho phép xac
dinh dugc tam giac dac tinh, trén co s& d6 cho phép tinh toan duoc hé sb ngén
mach K. Hé s6 Ky 14 mot thong $6 quan trong cho phép xac dinh dugc kha
nang nhén tai cia may phat & ché do cong tac 6n dinh, hé s6 ngan mach cang
16m thi gidi han tai cang 16n. May dién cuc 4n co hé sb ngén mach 1a 0,8 +
1,8, con may dién cuc hién 1a 0,4 + 0,7, riéng véi may dién tau thuy l1a 0,6 +
1,0.

1.1.2.4. Pac tinh ngoai.

U,Eo

Eot |
EOZ

Eon \ —
Eos ‘

|
|
l
0 i
Hinh 1.5: Dac tinh ngoai

Pic tinh ngoai 1a méi quan hé: U = f(I) (1.11)

biéu kién: Iy, = const, n = const, cos¢ = const.

Pic tinh ngoai ciia may phat phu thudc vao tinh chat cia tai, tai cua
may phat déng b ba thong s6 dic trung 1a dién trd, dién cam va dién dung.
Khi nghién ctru c¢6 thé vé dic tinh ngoai cho timg loai nhu hinh 1.5 trong d6
tai mang tinh chat dién cam vai hé s6 cosp = 0,8 goc @ > 0 duong dic tinh
ngoai dbc vi phan tmg phan tng mang tinh chat khir tir. Puong dic tinh ngoai
clia tai thuan trd voi cosg = 1 goc ¢ = 0, dién ap sut nho hon, trudng hop nay
phan tmg phan tmg ngang truc chi 1am méo tir truong chinh, con tai mang tinh
chat dung khang véi cosp = 0,8 goc ¢ < 0, dién 4p lai ting khi nhan tai do

phan tng phan tng mang tinh chat trg ti.

11



1.1.2.5. Pic tinh diéu chinh.

I ktdm

0

Hinh 1.6: Dic tinh diéu chinh

Pic tinh diéu chinh 1a mdi quan hé: It = f(1) (1.12)

Piéu kién: U = const, n = const, cos¢ = const.

Pic tinh diéu chinh ctia may phat dong bo dugc trinh bay trén hinh 1.6
hoan toan phu hop véi dic tinh ngoai, voi tai mang tinh chat cam khang, do
phan tng phan tng mang tinh khir tir nén khi nhén tai c6 do sut ap 16n, dé gitr
dién 4p khong ddi can phai ting dong kich tir 1én mot luong 16n vi vy duong
dic tinh c6 cosp = 0,8 goc ¢ > 0 c6 dd doc tang 1én khi dong tai ting. Nguoc
lai, voi tai mang tinh chat dung khang, dién ap tang 1én khi tang tai nén dong
kich tir trong truong hop nay lai phai gidam di nhu duong cose = 0,8 géc ¢ <0
dé gitr cho dién ap khong doi, trudng hop tai thuan trd, dién ap khi tang tai chi
gidm nhé nén dong kich tir phai bu khi tdng tai cling nhé nhu trén dudong cose
=1 gbéc @ =0. [Trich tr 98,99 — 3]

1.2. CAU TRUC CHUNG CUA CAC LOAI TRAM PHAT PIEN.

Tram phat nhin vé cdu tric bao gdom:

- Bang phan phéi dién chinh MSB (Main Switch Board)

- Cac cum ddng co so cdp — may phat dién. Pong co so cip thudng
dung diesel: cum Diesel — Generator (D-G).

Bang dién chinh 14 noi tap trung ndng lwong nhan tir cdc may phat dién
dé tir 46 phan phdi dén cac phu tai. Trén bang dién vé co ban tip trung mot s6

thiét bi: Po luong, kiém tra, khi cu phan phdi va bao vé, thiét bi diéu chinh,
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diéu khién, céac thiét bj giao di¢n vdi con nguodi... Bang dién chinh hién nay
cling dd c6 nhitng bude tién bd 16n vé cong nghé, dugc thira hudng va s
dung céac thanh twu m&i nhit cia khoa hoc — cong nghé nén ciu trac ciia bang
dién chinh hién nay gon, tich hop dwgc nhiéu thiét bi c6 ham luong k¥ thuét
cao voi kha nang diéu khién, diéu chinh, thu thap va xu 1y, trao doi thong
tin...

Céc cum D-G véi chic nang bién ddi co nang thanh niang luong dién
nén cac qua trinh dién ra trong hé thong “dong” hon, phirc tap hon. Cac qua
trinh dién — co vén di 1a cac qué trinh phtc tap, con cac qua trinh dién — tir thi
kho do dac dinh lugng va viéc quan sat khong thé tir cac thiét bi don gian.
1.2.1. Tram phat dién trén tau thuy.

Trong tram phat hién dai thuong duogc thiét ké gdm nhiéu té hop D-G
ty theo yéu cdu va kha ning tiéu thu cong suit cua phu tai. Khong phai
nhiig truong hop dic biét thi cong suat tram phat thuong ti 1& v6i trong tai
ctia tau. S6 may phat trong tram phat ciing duoc lya chon theo quan diém tién
ich, gon nhe, s6 lugng giam thiéu sao cho phai sir dung it nhat cac to hop D-G
ma van dap tng duoc yéu cau tinh chon. Vi sb luong t6 hgp D-G it nhat thi
do tin cay cao, yéu cau cham soc va ton hao khai thac it, khong chiém mat
chd chd hang... Khi lya chon cau trac tram phat, nguoi thiét ké ciing co rat
nhiéu phuong én:

- Tram phat c6 tat ca t6 hop D-G giong hét nhau: Cung ching loai
(series), cung cong suat vai sd lwong 13 hai, ba hodc bdn t6 hop...

- Tram phat c6 cac t6 hop D-G chinh gidng hét nhau nhung mdy phat
su co thi khac cong suat.

- Tram phat c6 cac t6 hop D-G khac han nhau.

- Tram phat ¢ cac t6 hop D-G gidng nhau nhung lai c6 thém mot may

phat dong truc.
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Khi st dung may phat dong truc trong tram phat, ngoai van dé 6n dinh
dién é&p ra thi con mot van dé hét strc quan trong nita l1a viéc 6n dinh tan sb
cho may phat dugc lai bdi may chinh Main Engine (M.E). Thuong nguoi ta
chi dua may phat dong truc vao cung cdp ning lugng khi tau di hanh trinh
trén bién, gan nhu khong con yéu cau thay ddi téc do nita dé dam bao cho tan
s6 khong thay doi. Tuy nhién, trong khai thac cho du M.E trong ché d6 chay
bién nhung khong phai luc nao ciing c6 thé dap tmg dugce tan sé dinh mirc cho
ludi vi nhiéu Iy do khac nhau nén may phat dong truc thuong dugc trang bi
thém mét bo bién d6i tan s6 dé dam bao dap tmg cac chi tiéu chat luong cho
ludi dién. Ngay nay, cac bd bién tin Converter — Inverter ban dan da cé thé
cung cap thoa min vé cong suat 16n nén kha ning ung dung may phéat dong
truc s& con duge khai thac triét dé hon. May phat déng truc st dung lam
ngudn dién cho tram phét dién tau thuy c6 nhitng vu diém ndi bat sau:

+ Nang cao hiéu suit st dung may chinh so véi hiéu suit st dung may
phu théng qua viéc giam duge mic tiéu hao nhién liéu, tiéu hao dau boi tron.

+ Gia thanh st dung nhién li¢u cho may chinh ré hon may phu vi may
chinh thuong st dung nhién liéu dau ning.

+ Gidm tho1 gian hoat dong cho may phuy, giam duoc phi khai thac, stra
chita, kéo dai tudi tho cho may phu.

+ Giam duogc cuong d§ phuc vu cua si quan, tho may trong van hanh,
khai thac, giam 6 nhiém tiéng On, giam thiéu 6 nhiém chét thai...

Tram phat déng truc c6 mot sd nhuoc diém sau:

+ Phtrc tap thém hé thdng ning luong dién.

+ Phai giai quyét thém mot s van dé ky thuat dic biét 1a van dé 6n
dinh tan s va dién ap khi may chinh thuong 1am viéc trong dai téc do rong.
[Trichtr 79 — 2]

Trén tau thity ngudn nang luong dién chinh duoc tao ra nhd cic may

phat di¢n dé)ng bd 3 pha, duoc truyén dong boi cac dong co Diesel phu,
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Diesel chinh hodc Turbin. S luong va cong sudt ctia cac may phéat phu thudc
vao yéu cau phu tai, hay cach khac 13 phu thudc vao kich thudc trong tai va
tinh chat con tau. Thong thudng mot tram dién tau thuy co tir 02 — 05 td may
dugc thiét ké dé chung c6 thé lam viéc song song voi nhau. Muc dich 1am
tang tinh an toan, ddm bao cung cip dién mot cach lién tuc cho cac phu tai
ddng thoi van dam bao hiéu qua khai thac str dung ciing nhu hiéu qua kinh té.
Tuy nhién khi cdc may phat cong tadc song song vai nhau thi cac qua trinh
dién ra trong hé thong cang phirc tap, tham chi c6 thé dan dén hé thong hoat
d6ng mat 6n dinh.

So dd phéan bd nang luong dién tau thay dugc mé ta trén hinh 1.1:

PT1  PT2 PTn

L
.- ATL C?mz - (?AT:?;

Hinh 1.7: Hé thong phan phdi ning luong dién tau thiy.

Trong do:
- MF1, MF2, MF3: Cac may phat dong bd 3 pha.
- D1, P2, B3: Cac dong co so cap lai may phat, co thé 1a dong co
Diesel hay Turbin.
- ATI1, AT2, AT3: Céc aptomat chinh cua may phat.
- TC: Thanh cai 13 noi tap trung ning lugng dién, tuy theo ciu truc
cac tau khac nhau ma sb lugng va sy b tri thanh cai khac nhau.

- PT1, PT2,... PTn: Phu tai tiéu thu nang lugng dién.
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TAt ca cac phu tai tiéu thu nang luong di¢n déu duoc thiét ké, ché tao
cong tac véi mdt dién ap, tan s6 dinh muc cho truge, va chi khi cong tac voi
dién ap, tan s6 nay thi thiét bi méi hoat dong tin cdy va co tudi tho cao. Do
vay, dé duy tri duoc mot dién ap tan s6 khong doi cung cdp cho cac phu tai,
tram phat dién tau thuy déu duoc trang bi cac h¢ théng tu dong 6n dinh dién
ap, tu dong diéu chinh vong quay Diesel, hé théng phan chia tai phan tac
dung va tai tac dung...

Trong qué trinh lam viéc song song thi viéc phan chia tai gilta cdc may
phat 1a mot viéc hét sirc quan trong. Viéce chia tai tac dung giita cac may phat
phu thudc vao dong co so cap va cu thé hon 1a lién quan dén hé diéu téc. Phan
chia tai phan tac dung lién quan dén hé diéu chinh dién ap, hay 1a phu thudc
gia tri dong kich tur ciia tirng may khi ching lam vi¢c song song.

Pé dam béao hé théng lam vi¢c an toan thi tram phat dién tau thily con
dugc trang bi cac thiét bi bao dong, bdo v€ nhu: véi may phat co bao vé ngén
mach, qua tai, cong suét nguoc,... voi dong co so cép la dong co diesel la cac
thong s6 ap luc dau boi tron, nhiét dd nudce 1lam mat, qua toc do, v.v...

Ché d6 hoat dong cua hé thdng nang luong dién tau thuy ludn thay doi
phu thudc vao timg ché d6 hoat dong cta con tau. Tuy vay hé thong van ludn
phai dam bao tinh 6n dinh va phai tudn thi cdc quy dinh, yéu cau vé chat

luong hé thong.
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1.2.2. Tram phat dién dy phong trén bo.

PT
N
Luoi QG T T
PT PT
VAN VAN PaN N
Thanh cai
ATS
AT ATO [/ o <y o /AT ATn

MF1 MFn

— @’/
s 2=
Hinh 1.8: Cau trac ctia tram phat dién du phong trén bo.
Trong do:
- AT, ATO, ATI, ...ATn: Cac aptomat
- MF1, ...MFn: Cac may phat dong bo 3 pha
- ATS: Céng tic tu dong chuyén ngudn
- DI, ...Dn: Cac dong co lai may phat (dong co diesel)
- PT: Phuy tai
Dé tu dong khoi dong diesel — generator tram phat du phong trude hét
can phai co cai nhin tong thé vé hé thong thong qua so do nguyén 1y trén hinh
1.9.
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Hinh 1.9: So @6 nguyén 1y tram phét du phong.

1- déng co diesel; 2- may phat dong b, 3 (1,2) - thiét bi diéu khién déng mé
ACB; 4 (1,2) - role dién ap, 5 - cam bién toc dé; 6 - cdc cam bién ap sudt va
nhiét dé cua diesel: 7 - cdc co cau chdp hanh: role, van dién tir; 8 - thiét bi
chi bdo, coi, den...; 9 - trung tam xir Iy’ tin hiéu va diéu khién.

Nguyén 1y hoat dong ctia so dd ndy nhu sau: Khi ngudn dién chinh
cung cip ning luong binh thudng, trén ludi c6 dién. Role dién 4p 4.1 cam
nhan tin hiéu nay gui dén trung tam diéu khién, tai do tin hiéu dugc xac nhan
1a tin hiéu that thi trung tdm diéu khién s& 1énh thiét bi diéu khién 3.1 hoat
dong dong ACB cung cép dién cho céc phu tai ldy qua bang sy ¢d. Vi mot 1y
do nao do, ludi chinh mat dién, thiét bi cam bién dién 4p 4.1 giri thong tin vé
trung tam. Tai do, thong tin dugc xur ly va xac nhan doé 1a sy that, 1énh cho 3.1
mo cau dao chinh ACB1, dong thoi 1énh khoi dong diesel dugc phat di cho
cac co ciu chép hanh 7. Céc co ciu chép hanh nay thuc hién khéi dong theo
chuong trinh d3 duoc 14p sdn (hién nay chuong trinh thuong st dung phan
mém da dugc nha ché tao lap san). Khi diesel khoi dong thanh cong (viéc
khéi dong diesel cling theo mot thir tu nhét dinh), tde do dat duoc toc d6 dinh
mirc 6n dinh, role téc 6 5 gui tin hiéu dén trung tim xur 1y x4c dinh lénh khoi

dong thanh cong. Trong qué trinh 4y, may phat dong bd 2 ciing thanh 1ap
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xong dién ap, role dién ap 4.2 g tin hi€u xac nhan dién ap da cé trén cuc
may phat. Pén thoi diém nay, vé6i hai thong tin toc do diesel dat dinh muc va
dién ap may phat dinh murc thi dugc coi 1a qua trinh khéi dong thanh cong.
Trung tdm diéu khién s& phat 1énh déng ACB2 thong qua thiét bi chdp hanh
3.2. Tram phat dy phong s& cung cip dién, tir 46 cac sensor lam nhiém vu
cam bién cac dai luong va théng sb cho diesel s& giam sat hoat dong bat
thuong néu co. Khi luéi dién chinh c6 dién trd lai, sensor dién ap 4.1 s& gui
tin hiéu vé trung tdm va qua trinh tat may duogc thuc hién.

1.3. CAU TRUC VA NGUYEN LY LAM VIEC CUA TRAM PHAT
PIEN TRONG CAC NHA MAY Xi NGHIEP.

1.3.1. Khai quat chung vé tram phat dién Nomura Hai Phong.

Ngay tir dau thanh 1ap Khu cong nghiép Nomura Hai Phong xay dung
riéng mot nha may phat dién gébm 9 t6 may voi tong cong suat 55SMW phuc
vu san xuat cho toan khu cong nghiép, dong thoi con ban dién cho qudc gia.

9 t6 may dugc chia 1am 2 phia:

+ Phia bén A: tor mdy 1 t61 may 4.

+ Phia bén B: tr may 6 t&1 may 9.

Riéng may 5 la may doc 1ap dugc dat gitra 2 phia.

9 t6 may duoc chay bang nhién liéu 1a ddu DO va HFO, duogc cung cap
tryc tiép tir 2 tank co thé tich 20000m®. Cac t6 may duoc diéu khién va giam
sat truc tiép tir 1 phong diéu khién trung tim ctia nha may. Mdi may c6 mot ta
diéu khién riéng, va c6 2 tii hoa dong bo cac may khi nha may hoat dong & tai
Cao.

Nguoén dién cta tram phat khu cong nghiép Nomura gom: 9 t6 hop
Diesel-may phat dong bd 3 pha, cac may phat sir dung trong tram phat dién 13
cac may phat dong bd khong chdi than tir GEN 1 + GEN 9 ¢6:

- Cong suat 1a 6200 KW/may.

- Cépdiénap V=6,6KV.
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- Tan s f=50Hz.

Cac may phat dién c6 thé hoat dong song song cung cip dién cho hé
théng phan phdi trung tdm ctia khu céng nghiép. Hé théng phan phdi dién vé
nguyén tic dugc chia lam hai nhom hay con goi 14 hai ta phan phéi dién chinh
(ta goi 1a BUSA va BUSB). BUSA va BUSB dugc thiét ké dé cung cap dién
cho cac tram bién ap.

Céac tram bién ap nay phuc vu cac muc dich khéac nhau trong h¢ théng
cung cap dién.

Céc to hop may phat GEN 1 + GEN 4 cap truc tiép cho BUSA. Céc to
hop méy phat GEN 6 ~ GEN 9 cip truc tiép 1én BUSB. Riéng may phat 5 1a
may phat dy phong dé bu cong suat khi BUSA hodc BUSB bi qua tai vé cong
sudt thong qua cac may cat lién dong gitra BUSA va BUSB.
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1.3.2. So' @6 nguyén 1y ciia tram phat.
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Hinh 1.10: So d6 nguyén 1y cta tram phat.
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1.3.2.1. Céc phan tir co ban.

- Ta tht nhat (BUSA) duoc cung cép tir may phat GEN 1 ~ GEN 4 va
c6 cac 16 cung cip dién tir may bién ap MTRA dé hoa vao ludi Quéc gia khi
c¢6 nhu cau cung cap dién cho ludi Qudc gia. Lo cung cip dién thir 2 t6i may
bién 4p STRA cap dién cho mot sé khu vyc cta khu cong nghiép.

- Tt thir 2 (BUSB) dugc cung cip tir cac may phat GEN 6 + GEN 9 cac
dau ra cap cho céac 16 téi may bién 4p MTRB hoa vao ludi Qubc gia va STRB
cung cap cho mot s6 phu tai cia khu cong nghiép Nomura.

- Tu lién dong 1.L: ti nay ndi tryc tiép voi may phat GEN5 hay noi
cach khac ti nay ndi v6i may phat du phong cta tram phat dién. Hai phia cta
ta lién dong ndi vai 2 may cat 52 BCA va 52 BCB. Cac may cat nay nbi voéi
cac tt BUSA va BUSB.

Nhu vdy may phat GEN 5 c¢6 thé cung cdp dién cho tu BUSA va
BUSB. Pong thoi ¢ ta nay thong qua may cat 52 FVCV dé nhan dién tir lu6i
Quéc gia cho toan khu cong nghiép.
1.3.2.2. Nguyén ly lam viéc.

Cac phuong an van hanh cung cdp dién cho khu cong nghiép tir hé
thong phan phdi trung tdm c6 thé thyc hién nhu sau:

- Tram phat dién cung cap ngudn cho khu cong nghiép va ban dién cho
cho luéi Quéc gia.

- BUSA duoc cép ngudn tr GEN 1 + GEN 4 cong tic song song.
BUSA hoat dong doc 1ap, cép dién cho 2 tram bién ap MTRA - tram bién ap
ban dan cho dién ludi Qudc gia bang cach dong may cat 52 MVA, tram
STRA - bang cach dong may cat 52 STA.

- BUSB duoc cép nguén tir GEN 6 + GEN 9, ché d6 hoat dong doc lap,
cap dién cho MTRB qua may cat 52 MVB va STB qua mdy cit 52 STB.

Néu BUSA hoic BUSB qua tai cong suét thi khoi dong may phat GEN
5 va dong may cét 52 BCA cho BUSA hoidc 52 BCB cho BUSB. Néu tét ca
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c4c may phat GEN 1 + GEN 9 khong thé cung cép dién thi viéc cung cap dién
c6 thé duoc thuc hién tir 16 du phong 6,6 KV thong qua may cat 52 FVCB.

Truong hop BUSA hodc BUSB ngimg cung cap dién tir cic may phat
thi cac phan tir phan phdi BUSA va BUSB van c6 thé van hanh bang cach cit
dién cac mdy cat 52 MVA va 52 MVB cip dién cho cac bién ap MTRA va
MTRB sir dung cau dao lién dong 52 BCA hoic 52 BCB dé cung cip cho 2
tram bién 4p cta khu cong nghiép STRA va STRB
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CHUONG 2.
BIEN DOI TiN HIEU VA CAC KHi CU PIEN CUA TRAM
PHAT PIEN
2.1. KHAI QUAT CHUNG VE PO LUONG VA BIEN POI TiN HIEU
PHUC VU PIEU KHIEN TRAM PHAT PIEN.
2.1.1. Khai quat va phan loai.

Céc chtic nang bao vé cua tram phat di¢n déu dua trén sb liéu tr viéc
do luong cac thong sd cua tram phat. Néu viéc do ludng bi gian doan hodc
khong chinh x4c thi hé théng tram phat hoat dong khong 6n dinh, tin cay va
c6 thé gip céac sy ¢b rat nghiém trong. Do d6 viéc do luong cac thong sb cia
tram phat 13 hét sirc quan trong va c6 y nghia dén cac quyét dinh diéu khién,
diéu chinh cta hé théng tram phat. Trong cac thong s d6, thong sb co ban va
quan trong nhat 1a: dién 4p, dong dién, tan s6, cong suat, ...

Do ludng 12 mdt qua trinh danh gia dinh luong dbi tugng can do dé co
két qua bang sb so véi don vi. Ta ¢ 3 thao tac chinh:

- Bién doi tin hiéu va tin tic.

- So sanh véi don vi do hodc so sanh véi mau trong qué trinh do ludng.

- Chuyén don vi, mi hoa dé co két qua bang sé so v6i don vi.

C6 nhiéu cach phan loai song co thé chia thiét bj do ludong thanh 2 loai
chinh 12 thiét bi do chuyén ddi thang va thiét bi do kiéu so sanh.

Thiét bi do chuyén doi thang: Pai luong can do dua vao thiét bi dudi
bat ky dang nao ciing dugc bién thanh goc quay cta kim chi thi. Nguoi do doc
két qua nho thang chia d§ va nhiing quy udc trén mat thiét bi, loai thiét bi nay
goi la thiét bi do co dién. Ngoai ra luong ra con co thé bién d6i thanh sb,
nguoi do doc két qua roi nhan véi hé sd ghi trén mat may hoac may tu dong
lam viéc do.

Thiét bi do kiéu so sanh: ciing c6 thé 1a chi thi co dién hodc 1a chi thi

s6. Tuy theo cach so sanh va cach 1ap dai lugng bu (bd ma hoa sé twong tu) ta
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cd céc thiét bi so sanh khac nhau nhu: thiét bi so sanh kiéu tuy dong (dai
luong do x va dai luong bu ludén bién ddi theo nhau); thiét bi so sanh kiéu
quét (dai lvgng bu bién thién theo mot quy luat thoi gian nhat dinh va sy can
bang chi xay ra tai mot thoi diém trong chu ky).

Ngoai ra cling can ctr vao viéc lap dai lugng bu nguoi ta chai thanh
dung cu méd héa sb xung, tan sd xung, thoi gian xung. Can ctr vao diéu kién
can bang nguoi ta chia thanh dung cu bu khong 1éch (zero) va dung cu bu ¢o
1€ch (vi sai).

Can cu vao quan hé gitra luong ra va luong vao, nguoi ta chia thanh:
thiét bi do truc tiép (dai luong ra biéu thi truc tiép dai luong vao), thiét bi do
gian tiép (dai luong ra lién quan toi nhiéu dai luong vao thong qua nhimng
biéu thtrc toan hoc xac dinh), thiét bi do kiéu hop bd (nhiéu dai luong ra lién
quan t&i nhiéu dai luong vao théng qua cac phuong trinh tuyén tinh).

2.1.2. Chuyén d6i do lwong va té hop thiét bi do.
2.1.2.1. Chuyén doi do lwong.

- Chuyén d6i chuan hoéa: C6 nhiém vu bién doi mot tin hiéu dién phi
tiéu chudn thanh tin hiéu dién tiéu chuan (thong thuong U=0+ 10V; I =4 =+
20mA).

Véi loai chuyén doi ndy chii yéu 1a cac bd phan ap, phan dong, bién dién ap,
bién dong dién, cac mach khuéch dai. ..

Chuyén d6i so cap (S: Sensor): C6 nhiém vu bién mot tin hiéu khong
dién sang tin hi¢u dién, ghi nhén thong tin gia tri can do. Co rat nhiéu loai
chuyén ddi so cép khac nhau nhu: chuyén ddi dién trg, dién cam, dién dung,
nhiét di¢n,...
2.1.2.2. To hop thiét bi do.

Véi mét thiét bi cu thé (mot kénh)
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A
| Chuyen
| doi sor cap

-

Lwgng vao

Mach do Lugng ra

Hinh 2.1: Cau trac hé thong do mot kénh.

- Chuyén doi do luong: bién tin hiéu can do thanh tin hiéu dién.

+ Mach do: thu nhan, xu 1y, khuéch dai thong tin... bao gém: nguén,
cac mach khuéch dai, cac bo bién thién A/D, D/A, cac mach phu...

+ Chi thi: thong bao két qua cho nguoi quan sat, thuong gdm chi thi sb
va chi thi co dién, chi thi ty ghi, v.v...

Véi hé thong do lwong nhiéu kénh

Truong hop can do nhiéu dai luong, moi dai luong do & mét kénh, nhu
vay tin hiéu do duoc 1dy tir cac sensor qua bd chuyén d6i chuin héa téi mach
diéu ché tin hiéu & mdi kénh, sau d6 s& dua qua phan kénh (multiplexer) dé
duogc sip xép tuan tu truyén di trén cung mot hé thong dan truyén. Dé co su
phan bi¢t, cac dai luong do trude khi dua vao mach phan kénh can phai ma
hoa hodc diéu ché (Modulation — MOD) theo tan sd khac nhau cho mdi tin
hi¢u dai lugng do.

Tai noi nhan tin hiéu lai phai giai ma hoic giai diéu ché dé lay lai timg
tin hiéu do. DAy chinh 14 hinh thtrc do luong tir xa cho nhiéu dai luong do.
2.1.3. Cac nguyén ly do lwong dung cho muc dich béao vé.
2.1.3.1. Po lwong mét dai legng diu vao.

Pai luong dau vao cua X role thudng 14 nhitng dai luong tuwong tu
(dong dién, dién ap, goc pha gitta dong va ap ...) duogc lay tir phia tht cap cia
may bién dong dién va may bién dién ap.

Tri s6 hiéu dung, tri sb tuyét ddi hodc tri sd tirc thoi cua dai luong dau
vao nay duoc so sanh voi ngudng tac dong Xiq cta role, con goi 1a tri sd
chinh dinh cta role. Néu dai luong dau vao bién thién vuot qua (déi vo1 loai
role cuc dai) hodc thip hon (d6i véi loai role cuc tiéu) ngudng chinh dinh thi

role s& tac dong. Sau khi tac dong xong néu dai luong dau vao bién thién theo
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chiéu nguoc lai va vuot qua tri $6 Xy, role s& tré vé trang thai ban dau trudce
luc khoi dong. Xy, duge goi 1a ngudng tro vé hodc tri s6 tré vé. Tri sd khai
dong va tri s6 trd vé lién hé voi nhau qua hé $6 trd vé: Ky = Xy ! Xia.

« Bdi véi cac role dién co K, # 1 thong thudng:

+ K, = 0.85 + 0.9 dbi voi role cuc dai.

+ K, = 1.1+ 1.15 ddi v&i role cuc tiéu.

« Pbi voi cac role tinh va role s6 : K, ~ 1

Khai niém role cuc dai (tdc dong khi dai luong dau vao tang) va role
cuc tiu (tac dong khi dai lugng dau vao giam) c6 anh hudng dén ciu trac cua
role dién co (cudn day, 10 xo, tiép diém). Di voi role tinh va role s chirc
ning cuc dai hodc cyc tiéu c6 thé dé dang doi 1an cho nhau bang phép nghich
dao tin hiéu logic dau ra cta role.
2.1.3.2. So sanh nhiéu dai lwgng diu vao.

Role c6 thé tac dong trén co sd so sanh nhiéu dai luong dau vao. Nhiéu
loai role hién nay nhu khoang cach, so 1éch, dinh hudéng cong suat,... lam
viéc v6i hai dai lugng dau vao. Trong truong hop tong quat, hai dai lugng dau
vao X; va X, 1a t6 hop ctia dong dién | va dién ap U ctia phan tir bao vé

X1=KiU+Kz 1 (2.1)
X2 =KaU+Kal

O day cac hé sb ti 18 Ky, Ky, Ks, K, 13 nhitng hé sé phirc. Tuy ting loai
bao v¢ (loai role) co thé chon nhiing tri s6 thich hop cho cac hé ) nay. Chéng
han, d6i véi role so léch dong dién, hai dai luong dung dé so sanh 1a vecto
dong dién & hai ddu phan tir duoc bao vé I, va I, khi Ay ngudi ta chon K;= K
=0 va K, = K, = 1. Déi vdi role khoang cach hai dai lugng dung dé so sanh la
dién ap chd dit bao vé va dong dién chay qua phﬁn tor duoc bao vé nén ta
chon cac dai lugng K; = K, =1, K, = K3=0.

Véi cac role theo hai dai luong dau vao thudng ngudi ta ding hai

nguyén ly so sanh: so sanh bién d¢ va so sanh pha.
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* So sanh bién do.

Trong céac role lam viéc voi hai dai luong dau vao, thong thuong mot
dai luong nao d6 chang han X tac dong theo chiéu hudéng 1am role khéi dong
con dai luong kia X, tAc dong theo chiéu hudng nguoc lai (hdm, can trd role
tac dong) tin hi€u dau ra Y cta role s& xuat hién khi: | X1 | > | X5 |

Trong do: | X3 | tin hiéu dau vao khoi dong

| X | tin hiéu dau vao him

Nguyén 1y so sdnh bién dd hai dai lugng dién duogc sir dung trong bao
vé so 1éch va bao vé khoang cach.

* S0 sanh pha.

So sanh pha phan anh goc 1éch pha giita cac dai luong dau vao, néu goc
léch pha vuot qua (16n hon hay nhé hon) tri s6 pha dinh trudc role s& tac
dong. Céac dai lugng tuong tu dau vao Xy, X, qua cac bo bién doi BP1, BD2
bién thanh cac xung chit nhat X;” va X,’ v4i thoi gian tring pha 1a tx. Kiéu so
sanh nay goi 1a so sanh thoi gian trung hop pha.

Néu thoi gian trung hop pha tk 16n hon thoi gian dit to ctia bo phan thoi
gian s& xuat hién tin hiéu dau ra (Y = 1). Ciing c6 thé tién hanh so sanh cho ca
ntra chu ky 4m dé ting mirc tic dong nhanh ctia bd phéan so sanh. Dé ting do
chinh xac cta bd so sanh pha, c6 thé tién hanh loc va khtr thanh phan mot
chiéu cling nhu cac song hai bac cao trong céc dai luong dau vao X, X, trude
khi dya vao bd so sanh. [Trich tr 99,100 — 1]

2.2. CAC DUNG CU PO CUA TRAM PHAT PIEN.
2.2.1. Do dong dién va dién ap.

Dong dién cling nhu dién 4p cia cac phan tr trong hé thong dién
thuong co tri s6 1on khong thé dua truc tiép vao dung cu do hodc role va cac
thiét b tu dong khac, vi vay cac dung cu do va thiét bi nay thuong duoc dau

ndi qua may bién dong va may bién dién ap.
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May bién dién 4p lam nhiém vu giam fdién 4p cao phia so cap xudng
dién ap thr cap tiéu chuan 100 hodc 110V va cach ly mach thir cip khoi dién
ap cao phia so cp. May bién dién ap 1am viéc gidng nhu cac may bién ap luc
co cong suat bé, chi khac & chd 1a duge thiét ké sao cho dam bao duoc do
chinh x4c can thiét khi phu tai phia thit cip ctia BU c6 thé thay doi trong gidi
han rong. Dong dién kich tir trong BU tinh & don vi tuong dbi danh dinh c6
thé 16n hon nhiéu dong dién kich tir trong may bién ap thong thuong. Phu tai
cua BU ciing nhu phuy tai ciia may bién ap thong thudng dugc mic song song
nhau, tong tr& ctia day ndi néu qua 16n s& anh huong dén do chinh xac cua
BU. Pau cac cudn ddy ciia mdy bién dién ap ciing duge danh du tuong tu
nhu d3 xét 461 v6i may bién dong, ddu dung dau cudn day vai cac dung cu do
va thiét bi bao vé co ¥ nghia quan trong khi can xét dén goc 1éch pha cua céc
dai lugng dién.
2.2.1.1. Ampemet.

a. Ampemet mét chiéu

Ampemet mot chiéu duoc ché tao trén co cau chi thi tir dién. Dong dién
cho phép qua co cau do tir 10™ = 10°A, dién trd ctia co cu tir 20Q + 2000.
Vi véy khi st dung do dong 16n hon dong cho phép ta phai mic thém mot
dién tré sun ndi song song voi co cau chi thi. So d6 cau tao cia Ampemet nhu
hinh 2.2:

T N

’ R R

Hinh 2.2: Cau tao Ampemet 1 chiéu.
Trong d6: Ret - dién tré cia co cAu chi thi;
Rs - dién tro sun; Is - dong dién qua di¢n trd sun; Ict - dong dién

qua chi thi; I - dong qua ampemet. [Trich tr 34 — 6]
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Dién tr¢ sun dugc tinh theo cong thirc:

RS — RCT
n-1
I

n=——
ICT

o Khi sir dung ampemet can chii y:

- Khéng tao nén dién ap roi tai cac mdi nbi.

- Khong duoc ndi truc tiép Ampemet voi ngudn dién khi chua cé tai
do dién tré sun c6 tri s6 nho s& tao nén dong dién 16n gay hong thiét
bi.

- Khi str dung Ampemet trude hét phai dé d6i ndi ¢ vi tri dong dién
16n nhét sau d6 giam dan cho dén khi théa man dong can do.

b. Ampemet dién tir

La dung cu do dong di¢én dua trén co cAu chi thi dién tir. Mdi co ciu
dién tr duge ché tao vai sd ampe vong nhét dinh (vi du: IW =100 + 200A —
vong) do d6 khi mé rong thang do chi can thay d6i sao cho IW 1a hing sb
bang cach chia cudn ddy thanh nhiéu doan bang nhau va thay d6i cach ghép
ndi cac doan d6 nhu hinh 2.3, Ampemet dién tir c¢6 thé do dong tir mA + 10A

v6i tan s cong nghiép 50Hz. Sai s6 khoang £2% + 5%.

YL
0 —e—0
m_li | — e
o—— —>—0
a) B o' |
L

b) c)
Hinh 2.3: Phuong phép thay d6i thang do ctia ampemet dién tir.

c. Ampemet dién dong.
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Thudng st dung do dong dién tdn s 50 Hz hodc cao hon (400 +
2000Hz) v61 d6 chinh xac cao. Tuy theo dong do, cudn day tinh va dong duoc

mic ndi tiép hodc song song. [Trich tr 39 — 6]

A A B Lo R: ——
E\B A

Hinh 2.4: Cach d4u cudn day ctia ampemet dién dong.
2.2.1.2. Vonmet.
a. Vonmet mdt chiéu
Vonmet mot chiéu duoc ché tao gém co cau chi thi tir dién nbi tiép vol
mot dién tré phu R, nhu hinh 2.5. Khac v61 ampemet, Vonmet dung dé do
dién 4p roi trén phu tai hodc di¢n ap gitra hai dau ctia mot mach dién, do do6

luén mac song song voi phuy tai can do.

Rp
+ o 0
L lex
u (/ Rer

- O

Hinh 2.5: C4u tao Vonmet mét chiéu.
bién tré phu (Rp) dugc tinh theo cong thirc:
U
R, =Rer (M-1); M= 22)
cT
Trong do: R, — dién tro phy; Rer - dién tro cua co cAu chi thi;
U - dién ap can do; Ucr - dién ap roi trén CCCT (Ut = ler.Rer)

b. Vénmet xoay chiéu
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Vénmet tir dién chinh leu: La dung cu phdi hop gitta mach chinh luu va
co cau chi thi tir dién.

Chinh luu c6 thé thuc hién dudi dang ntra chu ky hodc ca chu ky. Khi
dinh thién thuan, diot silic thuong c¢6 do sut ap thuan 1a 0.7V, diot Gecmani

c6 do sut cd 0.3V. Khi dinh thién ngugc dong di¢n nguoc rat nho so véi dong

thuan.
Rs Rs
— M |

+

U~ C/ Rer U~ C/) Rer

a) b)
Hinh 2.6: Vonmet chinh luu: a) Nira chu ky; b) Ca chu ky

Pic diém cta vonmet chinh luu 1a d6 chinh x4c khong cao, thang do
khong déu do dic tinh phi tuyén cta diot, cac vonmet chinh luu duogc ché tao
do dién &p dang hinh sin véi1 hé s6 hinh dang kng = 1,1 do vay khi do véi céac
tin hi€u khac sin s€ gy nén sai s6 do. Dai tan lam viéc cua dung cu 10 + 20
KHz, ngoai ra ta con c6 thé md rong thang do bang cach thay d6i dién trd sun.
2.2.2. Do tong tro.

Nguyén 1y do tong tré duge dung dé phat hién sy ¢b trén hé théng tai
dién hodc may phat dién bi mat dong bd hay thiéu (mat) kich thich.

Pdi voi hé théng truyén tai, téng tré do duoc tai chd dit bao vé trong
ché d6 lam viéc binh thuong (bang thuong s cta dién ap chd dit bao vé véi
dong di¢n phu tai) cao hon nhiéu so véi téng tr¢ do dugc trong ché d6 su cd.
Ngoai ra, trong nhiéu truong hop tong trd cia mach vong sy ¢d thuong ti 18
vo1 khoang cach tu chd dit bao vé tdi chd nga‘in mach.

Trong ché do 1am viéc binh thuong, téng trd do duoc tai chd dit bao vé

phu thudc vao tri s6 va goc pha ctia dong dién phu tai. Trén mit phang phuc
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s6 & ché do dong tai cuc dai Iamax khi cose cua phu tai thay ddi, mat vecto
tong trd phy tai cuc tiéu Zamin S& V& nén cung tron cd tim & goc toa do cua
mit phang tong tré phc.

Dbi voi bao vé khoang cach 1am viéc khong c6 thoi gian, dé tranh tac
dong nham khi c¢6 ngin mach & dau phan tir tiép theo, tong tré khoi dong cua
bd phan khoang cach phai chon bé hon téng trd ciia dudng day: Zya = K .Zp.

Hé s6 K thuong duoc chon trong khoang (0.8 + 0.85) c6 xét dén sai sd
clia may bién dong dién, may bién dién 4p va mot so anh huong giy sai sd
khac. Nhimg role tong trd da duoc ché tao va str dung trong hé thong dién co
dic tuyén khoi dong rat da dang nham dép tng tot hon diéu kién van hanh cta
hé thong.

Ngay nay, nguyén 1y do tong trd thuong duoc sir dung két hop voéi cac
nguyén ly khac nhu dong dién, qué dién ap, sut ap dé thyuc hién nhitng bao vé
da chirc nang hién dai .

Nguyén 1y do tong trd co thé duoc st dung dé bao vé ludi dién phuc
tap ¢ nhiéu nguon voi hinh dang bat ki. Tuy nhién mot sb yéu t6 co thé anh
huong dén sé do ctia bd phan khoang cach nhu sai s cua may bién dién ap,
may bién dong di¢n, dién tr¢ quéa do tai mot chd ngén mach nhu trén da noi,
hé sb phan bo dong dién trong nhanh bi su cd voi dong dién qua chd dit bao
vé va ddc bi¢t la qua trinh dao dong dién.
2.2.2.1. Om met.

Om met 13 dung cu do dién tré véi ngudn cung cap 1a pin va cac dién
tr& chuan. Xuat phat tir dinh luat Om R =UT , néu ta giir cho dién ap U khong
d6i thi dong dién I qua mach do sé& thay doi khi dién tré thay doi. Dya trén

nguyén 1y do ta ché tao cac om met do dién tro.
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Rer C/) . D N

Hinh 2.7: So @5 6m met thong thudng.
Trong do: R; — dién tré han ché dong; R, — dién tr¢ chinh zero; U —
nguon cung cap; Rer — dién trd ciia chi thi (mili Ampemet tir dién); R, — dién
trg do.

T so dd hinh 2.7 ta ¢o:

R,.R
Ry=0thiRy =Ry + Ry // Rer = R+ —%—=—: (2.3)
R, +Rer
R — dién tro cua toan mach do.
U
| = Imax -5
Ry
Khi Ry = 0; | = I, =0. Ta c6 thé mo rong voi nhiéu thang do

bang cach thay d6i dién trd sun sao cho phu hop. [Trich tr 54 — 6]

Trong thuc t& ngudi ta thudng ché tao dung cu két hop do dong dién,
dién ap (xoay chiéu, mot chiéu) va do dién trd. Dung cu nhu vay goi la van
nang ké.

2.2.2.2. Mégdom met.

-

Hinh 2.8: Mégdm met tir dién.
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Mégom met 1a dung cu xach tay dé kiém tra dién trd cach dién cua cap
dién, cac dong co, may phat va bién ap dién luc.

Dung cu gom c6 ngudn cao ap cung cap tir may phat dién quay tay,
dién 4p tor 500 = 1000V. Chi thi 1a mdt 16gom mét tir dién hinh 2.8 gé)m hai
khung day, mot khung tao mdémen quay va mdt khung tao mémen can. Goc
quay a cua co cdu do ty 1& voi ty sd cua hai dong dién I; va I, qua cudn day
W, W,, dién tré Ry, Ry va Rz nhu hinh 2.8.

U, __ U,
R+r’ > R+R +L+R,

Taco: |, =

(2.4)

r, va r, — dién tré cua khung. Dudi tac dong cua luc dién tir gitta tir
trrong va cac dong dién qua khung tao ra mémen quay M; va M.

Tai thoi diém can bang M; = M, ta co:

oy E 1N _E R,+R,+1, +R,
I2 R2+r1

Do Ry, Ry, Rg, 11 VA 1, 13 hing sb nén goc quay a ty 18 véi Ry va khong phu

thudc vao dién 4p ngudn cung cép.
2.2.3. Po tan sd.

Viéc thyc hién do tan sb trong cong nghiép dugc thuc hién bdi cac tan
s6 ké.

Do 1éch tan sb khoi tri s6 danh dinh ching té trong hé théng dién bi
mat cin bang cong suit tic dung giira ngudn phat v6i phu tai. Tan sb qua thap
chtng to trong hé thong thiéu cong suat tic dung, nguoc lai tin s6 qua cao
chung to thira cong suat tic dung.

Do sai 1éch tan sd c6 thir nguyén mHz/MW dic trung cho su 6n dinh va
“sitc manh” ciia hé théng chéng lai nhiig bién d6i cong suat tac dung trong
hé théng. Pai luong ndy cang bé ching t6 hé thong cang khoe. Vi vdy hé

théng cang 16n bao nhiéu thi thiét bi do tdn sé cang phai chinh xac bay nhiéu.
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Khi tan sb bi giam thap, nhu dd néi & trén, ching to cong sut cia
nguodn dién khong dap Gmg duoc nhu ciu phu tai. Dé dua tan sb trd lai binh
thudng phai sa thai dan timg budc phu tai cho dén khi lap lai dugc cin bang
gifta cung va cau cong suat tac dung. Khi mat can bang cang 16n, téc do bién
d6i ctia tan sd cang nhanh, vi vay co thé t6 chtic cac dot sa thai phu tai theo
tdc do thay ddi tan sb df/dt.

2.2.4. Po cong suit.

Po cong suat trong mach cao ap ngudi ta st dung thém bién ap do
ludng va bién dong.

Khi méc bién dong va bién ap do luong can chu ¥:

- Dong trong mach dung cu do cung hudéng véi dong dién khi khong co
bién ap.

- Cac dau cta bién ap va bién dong phai dugc danh dau.

- Ngin mach thir cdp ciia bién dong va hé mach thi cap bién ap khi
khong str dung.

- N6i dat mach tht cap bién ap va bién dong dé dam bao an toan khi do.

Két qua do dugc cua dung cu do nhan voi hé s6 bién dong va bién ap:

P = Kk;.ky.Ulcose (2.5)
ki, ky— hé sb bién dong va bién ap.
2.3. CAC KHI CU PIEU KHIEN VA BAO VE TRAM PHAT DIEN.
2.3.1. Aptomat.

Aptomat 12 khi cu dién dung dé dong ngat mach dién (1 pha, 3 pha); co
cong dung bao v€ qua tai, ngén mach, sut ap... mach di¢n.

Chon Aptomat phai thoa mén yéu cau sau:

- Ché do lam viéc & dinh muc cua aptomat phai la ché d6 1am viéc dai
han, nghia 1a trj s6 dong dién dinh mrc chay qua aptomat lau tuy y. Mt khéc,
mach dong dién cua aptomat phai chiu dugc dong dién 16n (khi c¢6 ngin

mach) ltc céc tiép diém ctia n6 da dong hay dang dong.
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- Aptomat phai ngét duoc tri sé dong dién ngan mach 16n, c6 thé vai
chuc KA. Sau khi ngét dong di¢n ngén mach, aptomat dam bao van lam viéc
tot & tri s6 dong dién dinh murec.

-Pé nang cao tinh on dinh nhiét va dién dong cua cac thiét bi dién, han
ché su pha hoai do dong dién ngan mach giy ra, aptomat phai c6 thoi gian cat
bé. Mubn vay thuong phai két hop luc thao tac co hoc véi thiét bi dap hd

quang bén trong aptomat.

I;mmim 2'\ 3\\ —%‘6
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Hinh 2.9: Cau tao clia aptomat.

Nguyén ly hoat dong:

O trang thai binh thuong sau khi dong dién, aptomat dugc giit & trang
thai dong tiép diém nho moc 2 khdp véi moc 3 cuing mot cum véi tiép diém
dong. Bat aptomat ¢ trang thai ON, véi dong dién dinh mirc nam cham dién 5
va phan ung 4 khong hut.

Khi mach dién qué tai hay ngén mach, luc hut dién tir & nam cham dién
516n hon luc 16 xo 6 lam cho nam cham dién 5 s& phai hat phan tmg 4 xudng
lam bat nha méc 3, moc 5 dugc tha tu do, 10 xo 1 dugc tha long, két qua cac
tiép diém cua aptomat dugc mo ra, mach dién bi ngat. [Trich tr 10 — 5]

2.3.2. Cau chi.

Cau chi 1a mét loai khi cu dién dung dé bao vé thiét bi va ludi dién

tranh su ¢6 ngin mach, thuong dung dé bao vé cho duong diy din, may bién

ap, dong co dién, thiét bi dién, mach diéu khién, mach dién thép sang.
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Cau chi ¢ dic diém 1a don gian, kich thudc bé, kha ning cét 16n va gia
thanh ha nén dugc ung dung rong rai.

Céc tinh chat va yéu cau cta cau chi:

- Cau chi ¢6 dic tinh 1am viéc on dinh, khong tac dong khi c6 dong
dién mé may va dong dién dinh muc lau dai di qua.

- Pic tinh A-s cta ciu chi phai thép hon dic tinh cua d6i tuong bao vé.

- Khi ¢6 su ¢d ngén mach, cau chi tac dong phai c6 tinh chon lgc.

- Viéc thay thé cau chi bi chay phai dé dang va ton it thoi gian.
2.3.2.1. Cau tao.

Cau chi bao gdm cac thanh phan sau:

- Phan tir ngat mach: day chinh 1 thanh phan chinh ciia cau chi, phan
tir nay phai c6 kha nang cdm nhan dugc gia tri hiéu dung cua dong dién qua
nd. Phan tr nay co gia tri dién tr& suét bé. Hinh dang cua phén tir co thé &
dang 12 mot day (tiét dién tron), dang bang mong.

- Than cta cau chi: thudng bang thuy tinh, ceramic (st gdm) hay céc
vat liéu khac tuong duong.
2.3.2.2. Nguyén ly hoat dong.

Pic tinh co ban cua cau chi 1a su phu thudc cua thoi gian chay dut voi
dong dién chay qua (dic tinh ampe — gidy). Dé c6 tac dung bao vé, dudng A-S
ctia cau chi tai moi diém phai thép hon dic tinh cua dbi tuong can bao vé.

- Pbi véi dong dién dinh murc cua cau chi: nang luong sinh ra do hiéu
ung Joule khi c6 dong dién dinh murc chay qua s€ toa ra moi truong va khong
gdy nén sy ndng chay, su can bang nhiét s& duoc thiét 1ap & mot gia tri ma
khong gay su gia hoa hay pha hong bt ctr phan tir ndo cia cau chi.

- Pbi véi dong dién ngfm mach cta ciu chi: sy can béng trén cau chi bi

pha huy, nhiét ndng trén cau chi tang cao va dan dén su pha huy cau chi.
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Hinh 2.10: Gian d6 thoi gian cua qua trinh phat sinh ho quang.
Trong d6: t, — thoi diém bat dau su cd;
t, — thot diém cham dut giai doan tién hd quang;
t, — thoi diém chim dat qua trinh phét sinh hd quang.

Qua trinh tién ho quang: gia st tai thoi diém to — phat sinh sy qua dong,
trong khoang tho1 gian t, lam nong chay cau chi va phat sinh ho quang dién.
Khoang thoi gian nay phu thude vao gia tri dong dién tao nén do su cd va su
cam bién cta cau chi.

Qua trinh phat sinh hd quang: tai thoi diém ty hd quang sinh ra cho dén
thoi diém t, moi dap tit toan bd hd quang. Trong subt qua trinh nay, ning
luong sinh ra do hd quang lam néng chay cac chat lam day tai méi truong hod
quang sinh ra; dién ap & 2 dau cau chi hoi phuc lai, mach di¢n duogc ngét ra.
2.3.3. Contactor.

Contactor 1a mot loai khi cu dién dung dé dong cat cac tiép diém, tao
lién lac trong mach dién bang nut an. Nhu vay khi str dung contactor ta co thé
diéu khién mach dién tir xa c6 phu tai voi dién ap dén 500V (vi tri diéu khién,
trang thai hoat dong ctia contactor rit xa vi tri cc tiép diém dong ngét mach
dién).

Contactor duoc cdu tao gdm cac thanh phan: co cdu dién tir (nam chdm

dién), hé thong dap hd quang, hé thdng tiép diém (tiép diém chinh va phu).
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_. I 1. -Tiépdiém

Tay don
Cudn diy hit
Nip Cudn diy
Thép
Ldi thép
a) Contactor xoay chiéu b) Contactor mdt chiéu

Hinh 2.11: C4u tao contactor.

Nguyén Iy hoat dong:

Khi cip ngudn dién bang gia tri dién ap dinh murc ciia contactor vao hai
dau ctia cudn day quén trén phan 1i tir ¢ dinh thi luc tir tao ra hut phan 15i tir
di dong hinh thanh mach tur kin (lgc ttr Ién hon phan luc cua 10 x0), contactor
¢ trang thai hoat dong. Lic nay nho vao bd phan lién dong vé co gifra 101 tur di
dong va hé thong tiép diém 1am cho tiép diém chinh dong lai, tiép diém phu
chuyén doi trang thai (thuong déng mé ra, thuong mé dong lai) va duy tri
trang thai ndy. Khi ngung cap ngudn cho cudn diy thi contactor & trang thai
nghi, cac tiép diém trd vé trang thai ban dau. [Trich tr 21 - 5]

2.3.4. Role diéu khién va bio vé.

Role 1a loai khi cy dién dung dé tu dong dong cat mach diéu khién, bao
vé va diéu khién su 1am viéc cua mach dién.

Theo nguyén 1y lam viéc c6: Role dién tu, Role di¢n dong, Role tir
dién, Role cam tmg, Role nhiét, Role ban dan va vi mach,...

Theo vai tro va dai luong tdc dong cua role c6: Role trung gian, Role
thoi gian, Role tdc do, Role dong dién, Role dién ap, Role cong suat, Role
tong trd, Role tan sb,. ..
2.3.4.1. Role trung gian.

Role trung gian la mot khi cu dién dung trong linh vuc diéu khién tu
dong, co cau kiéu dién tir. Role trung gian déng vai tro diéu khién trung gian

giita cac thiét bi diéu khién (contactor, role thoi gian...).
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Role trung gian gdm: mach tir cia nam cham dién, hé thong tiép diém
chiju dong dién nho, vo bao vé va cac chan ra tiép diém.

Nguyén Iy hoat dong: tuong tu nhu nguyén 1y hoat dong cua contactor.
Khi cép dién ap bang gia tri dién ap dinh mirc vao hai ddu cudn day cua role
trung gian, lyc di¢n tor hat mach tr kin lai, h¢ théng tiép diém chuyén doi
trang thai va duy tri trang thai nay (tiép diém thudng dong ho ra, tiép diém
thuong ho dong lai). Khi ngung cip ngudn, mach tir hd, hé thong tiép diém
tré vé trang thai ban dau.
2.3.4.2. Role thoi gian.

Role thoi gian 1a mot khi dién dung trong linh vuc diéu khién ty dong,
v6i vai tro diéu khién trung gian gitrta cac thiét bi diéu khién theo thoi gian
dinh trudc. Role thoi gian gém: mach tir cia nam cham dién, bd dinh thoi
gian 1am bang linh kién dién ttr, hé théng tiép diém chiu dong dién nho, vo
bao vé va cac chan ra tiép diém. Tuy theo yéu cau st dung khi lap rap hé
théng mach diéu khién truyén dong, ta c6 hai loai role thoi gian: ON DELAY
va OFF DELAY.

B A
—e D 6 —
©) ©
@0
D ®

—>» source €—
Hinh 2.12: So d6 chan ciia role thoi gian.
+) Role thoi gian ON DELAY
Nguyén Iy hoat déng: Khi cAp ngudn vao cudn day cia role thoi gian,
cac tiép diém tac dong khong tinh thoi gian chuyén doi trang thai tirc thoi
(thuong dong ho ra, thudng hd dong lai), cac tiép diém tac dong cé tinh thoi
gian khong d6i. Sau khoang thoi gian da dinh trude, cac tiép diém tac dong co

tinh thoi gian s& chuyén trang thai va duy tri trang thai nay.
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Khi ngung cip ngudn vao cudn ddy, tit ca cac tiép diém tirc thoi tro vé
trang thai ban dau.

+) Role thoi gian OFF DELAY

Nguyén ly hoat dong:

Khi cdp ngudn vao cudn day cua ro le thoi gian, cac tiép diém tac dong
tuic thoi va duy tri trang thai nay.

Khi ngung cdp ngudn vao cudn diy, tit ca cac tiép diém tac dong
khong tinh thoi gian tré vé trang thai ban dau. Tiép sau d6 mot khoang thoi
gian da dinh trudc, cac tiép diém co tinh thoi gian s& chuyén vé trang thai ban
dau.
2.3.4.3. Role nhiét.

Role nhiét 13 mot loai khi cu dé bao vé dong co va mach dién khi co6 sy
¢ qua tai. Role nhiét khong tac dong tire thoi theo tri sb dong dién vi nd co
quan tinh nhiét 16m, phai c6 thoi gian phat néng, do dé nd lam viéc co thoi

gian tlr vai gidy dén vai phut.

Hinh 2.13: Cau tao role nhiét.

Nguyén ly hoat dong:

Phan tur phat nong 1 duoc dau nbi tiép v6&1 mach dong lyc boi vit 2 va
6m phién ludng kim 3. Vit 6 trén gia nhya cach dién 5 dung dé diéu chinh
mirc d6 udn cong dau tu do cua phién 3. Gia 5 xoay quanh truc 4, tiy theo tri

s6 dong dién chay qua phan tir phat nong ma phién ludng kim cong nhiéu hay
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it, day vao vit 6 1am xoay gia 5 d¢ mé ngdm don bay 9. Nho tac dung 16 xo 8,
day don bay 9 xoay quanh truc 7 ngugc chiéu kim dong hd 1am mo tiép diém
dong 11 khoi tiép diém tinh 12. Nut nhan 10 dé reset role nhiét vé vi tri ban
dau sau khi phién ludng kim ngudi tré vé vi tri ban dau.

2.3.4.4. Role dong dién.

Dung dé bao vé qua tai va ngan mach. Cudn day hut c6 it vong va quin
bang day to mic ndi tiép voi mach dién can bao vé, thiét bj thuong dong ngat
trén mach diéu khién.

Khi dong di¢n dong co tang 16n dén tri s tac dong cua role, luc hut
nam cham thrfmg luc can 16 xo lam mo tiép diém cta no, ngét mach dién diéu
khién qua cong tic to K, md cac tiép diém ctia no tach dong co ra khoi ludi.
2.3.4.5. Role dién ap.

Dung dé bao vé sut ap mach di¢n. Cudn day hut quén béng day nho
nhiéu vong mac song song véi mach dién can bao vé. Khi dién 4p binh
thuong, role tac dong s& lam néng tiép diém cua néd. Khi dién ap sut thap dudi
murc quy dinh, luc 10 xo thing lyc hut ctia nam cham va mé tiép diém. [Trich
tr 40,41 - 5]
2.3.4.6. Ro le toc dd.

Phin ¢ng
Truc dng

Nam chim

Cau ti€p

J | Tiep

Hinh 2.14: Cau tao role toc d9.
Lam viéc theo nguyén tic phan tung dién tir duoc dung trong cac mach

thang cua dong co.
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Role dugc méc déng truc vo1 dong co va mach diéu khién. Khi duoc
quay, nam cham vinh ctru quay theo. Tir trudng ctia nd quét 1én cac thanh dan
s& sinh ra suét dién dong va dong dién cam ung. Dong dién nay nam trong tir
truong s& sinh ra luc dién tir lam cho phan tng quay, di chuyén can tiép diém
dén dong tiép diém cua néd. Khi téc d6 dong co giam nho gan bang 0, luc dién

tur yéu di, trong lugong can ti€p diém dua n6 vé vi tri cli va mé ti€p di€m cua

7

no.

Role téc d6 thudng dung trong cac mach diéu khién him ngugc dong
co.
2.3.5. May cit.

May cit dién ap cao 1a thiét bi dién chuyén dung dé dong cat mach dién
xoay chiéu & tit ca cac ché do van hanh c6 thé cé: dong ngat dong dién dinh
mutrc, dong dién ngan mach, dong dién khong tai... May cat 1a loai thiét bi
dong cat 1am viéc tin cdy song gia thanh cao nén may cit chi dugc dung &
nhirng noi quan trong.

Dong dién cat dinh muec: 1a dong dién 16n nhat ma may cat c6 thé cat
mot cach tin cay o dién ap phuc hoi gitra hai tiép diém ctiia may cit bang dién
ap dinh marc ciia mach dién.

Cong suét cat dinh mirc cua may cit 3 pha: Sy, = \/§.Udm.ldm (VA)

Trong d6: Ugn 14 dién ap dinh mirc ctia hé thong (V)
lam 14 dOng dién cat dinh muc (A)

Khai niém cong suat nay tuong doi khi dong dién qua may cat Iy thi
dién ap trén hai dau ciia no trén thyc té bang dién ap ho quang va chi bang vai
% so v&i dién ap cta mach di¢n. Sau khi ho quang bi dap tat, trén céc tiép
diém ciia may cat bat dau phuc hoi dién 4p nhung trong thoi gian nay dong

dién bang 0.
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Thoi gian cit ciia may cit: thoi gian ndy duoc tinh tir thoi diém dua tin
hiéu cit may cat dén thoi diém hd quang duoc dap tit & tat ca cac cuc. N6 bao
gdm thoi gian cit riéng cua may cit va thoi gian chay hd quang.

Dong dién dong dinh murc: day 1a gia tri xung kich 16n nhat cua dong
dién ngin mach ma may cit co thé dong mot cach thanh cong ma tiép diém
cua n6 khong bi han dinh va khong bi cac hu hong khac trong truong hop
dong lap lai. Dong dién nay duoc xac dinh bang gia tri hiéu dung cta dong
dién xung kich khi xay ra ngan mach.

Thoi gian dong may cat: 1a thoi gian khi dua tin hiéu dong may cat cho
t6i khi hoan tat dong tac dong may cit.

2.3.6. Dao cach ly.

Dao cach ly 1a mot loai khi cu dién dung dé tao mot khoang ho cach
dién duoc trong thiy giira bo phan dang mang dong dién va bd phan cit dién
nham muc dich dam bao an toan, khién cho nhan vién stra chita thiét bi dién
an tam khi lam viéc.

Dao cach ly khong c6 bo phan dip hd quang nén khong thé cat dugc
dong dién 16n.

Dao cach ly dugc chon theo diéu kién dinh mirc, ching duogc kiém tra
theo diéu kién 6n dinh lyc dién dong va 6n dinh nhiét.

2.3.7. Role cong suit nguoc.
Ban chat ctia hién tuong cong suat nguoc: Dong tai cia may phat ddo pha
180°.

Ua

180

lan

Ua — Dién d4p may phat;
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| o — Dong tai ciia may phat khi may phat phat cong sudt cho tai;
|an — DOng tai cia may phat khi may phét bi cong suat nguoc.

2.3.7.1. Ro le cong suit nguoe kiéu cam wng.

BI ITF

/

Hinh 2.15: Ciu tao ctia role cong suat ngugc kiéu cam ung.

Trong d6: 1 va 2 1a cac khung tir. Cudn day sb 4 1dy dong tir bién dong
(dong so cap 1a dong tai may phat). Cudn day 5 1y ngudn tir bién ap (dién ap
so cap 1a dién 4p pha cta pha lay tin hiéu dong). Ta goi cudn 4 13 cudn dong,
cudn 5 1a cudn ap. Pia sb 3 bang nhom c6 thé quay theo mot chiéu quanh truc
quay con chiéu kia bi chin khong quay dugc. Tiép diém 6 ngan véi dia quay
s6 3. Tiép diém 7 c6 dinh.

Ta c6 dd thi véc to:

Hinh 2.16: Do thi véc to.

Do ¢6 ton hao trong mach tur nén: Véc to @, khong trun véi vée to I+,

Véc to @y khéng trung voi véce to Iy. Goc (), Dy) = 90° — ¢.
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Do @, va @y 1éch nhau vé khong gian va ciing 1éch nhau vé thoi gian
nén ®s 13 tir thong quay. @y cam tng sang dia 3 cac suat dién dong, lam xuat
hién dong chay trong dia. Su tuong tic gitta @y va dong trong dia sinh ra
mdmen quay: My = k.®,.®.Sin (90° - ¢)

Dué1 tac dung cuia My lam cho dia quay theo mot chiéu. Do chiéu quay
nay c6 chdt him nén dia khong quay duoc.

- Khi c6 cong suét nguoc: Itr ddo pha 180°, 1am cho @, dao pha 180°.

Ta c6: Goc (), Dy) = 180° +90° — ¢

Do d6: My = k.@,.®.Sin (90° — ¢ + 180°%) = -k.®,.d.Sin (90° — @)

M, dao dau, lam cho dia 3 quay nguoc lai. Pay 1a chiéu quay tu do, tiép diém

6 sau 1 thoi gian sé& tiép xtic véi tiép diém 7 dong mach ngit aptomat may

phat.
2.3.7.2. Role cong suit nguoc bing ban din.
- Ura
u_ . BNF - KB = Trgo | =
e | e % Ucc

Hinh 2.17: Role cong suit nguoc bang ban dan.

Bo cam tng nhay pha (C6 thé 1a chinh luu nhay pha hoic khuéch dai
nhay) BNF nhén tin hiéu dong may phat I va tin hiéu ap pha cta pha lay
trong dong. BNF xac dinh chiéu coéng suit va dua tin hiéu dén bd khuéch dai
KD. Tin hi¢u ra b KD duoc dua téi bod Trigo. Khi c6 cong suét nguoc va gia
tri cong suét nguoc vuot qua giad tri dat, bg trigo lam vi¢c dua tin hiéu dén
ngat aptomat may phat. [Trich tr 33,34 - 7]

2.3.8. Cac loai thiét bi dung dé bao vé dwong diy phéan phéi dién.
2.3.8.1. Cau chay cao ap.

Cau chay (cau chi) 1a loai thiét bi bao vé don gian nhét ding trong ludi
phan phdi voi dic tinh cua bao vé qua dong c6 thoi gian phu thude. Co nhiéu

loai cau chay cao 4p khac nhau, nhiing loai thuong gip trong ludi phan phoi
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1a: cau chay tu roi; cau chay chira cat thach anh; cau chay chtra chat 1ong dap
hd quang; ciu chay chan khong hodc chita khi SFg. Cau chay tu roi va cau
chay c6 chua cat thac anh dugc su dung phd bién hon voi kha ning cit dong
dién cuc dai tr 5 dén 8 kA & cép dién ap 11 hodc 22 kV.

2.3.8.2. My cit c6 trang bi tu dong lai.

La may cit loai nhe tac dong nhanh duoc trang bi bao v¢é qué dong,
phan tir logic dé cit va dong tré lai may cat co bd phan dém sb 1an tac dong
va chi trang thai cia may cat. S6 lan tu dong lai co thé duoc dat trude, néu
dong lai khong thanh cong, may cat sé dugc gilt ¢ trang thai cat, chd nhan
vién van hanh xur Iy. My cit c6 trang bi tu dong lai co loai 3 pha hodc 1 pha,
ngay nay ngudi ta ding may cit chan khong hoic SFg thay cho may cat it dau
thuong dung trude ddy dé giam trong luong cua thiét bi, cho phép dé dang lap
dit trén cot ciia dudng day phan phdi, nang cao d6 an toan va tin cdy cta thiét
bi. B phan diéu khién logic cat ty dong va dong lai, dém chu trinh va thoi
gian tac dong do mot microprocessor thuc hién cho phép két nbi voi hé thong
diéu khién xa va hién thi trang thai may cat trong so d6 tu dong cta ludi phan
phéi.
2.3.8.3. Dao cach ly tu dong.

La loai dao cach ly duoc trang bi bo truyén dong co6 thé diéu khién tir
xa tac dong phéi hop vé1 may cit ¢6 trang bi tu dong lai dé thyc hién viéc
tach va cach ly phan tir bi su cb trong khoang thoi gian khong dién (dead
time) trong chu trinh ty dong lai. Dao cach ly tu dong khong c6 kha nang cat
dong dién 16m, vi vay trong qua trinh xtr Iy su ¢ can phdi hop chinh xac tac
dong gifta nd va may cat.
2.3.8.4. Role qua dong.

Pugc trang bi kem theo may cit tu dong lai, c6 ddc tinh thoi gian phuy
thudc, d6i khi str dung két hop voi bo khoa dién ap thap dé tang do nhay cua

bao vé hodc bd phan dinh hudng cong suit (trong cac mach vong).
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Dé bao vé chéng cham dit ngudi ta dung role qua dong c dic tinh doc
1ap hoic phu thudc ndi qua bo loc Ip v6i dong dién chinh dinh kha bé tir 1 dén
10% dong dién tai cuc dai, thoi gian 1am viéc tir 1 dén 5 gidy. Poi khi nguoi
ta con dung bo loc tan s co ban 50 Hz dit & dau vao cua rowle nham loai trir
anh hudng cua hai bac cao cling nhu tri s6 qua do cua dong dién khi dong cat
may bién ap.
2.3.8.5. Bo phan chi thi sir co.

Thoi gian phat hién phan tir bi su ¢d quyét dinh mutrc d6 kéo dai cuia qua
trinh xu 1y su cd. Bb phan chi thi su cd s& tac dong khi c6 dong dién su cd
chay qua nd, né chi canh bao chtr khéng tic dong cat may cat. Cac bd phan
chi thi sy ¢6 dugc lap dit & dau tat ca cac duong day, ké ca duong day ré
nhanh gitp cho viéc xac dinh duong di cua dong dién sy c¢b va tir d6 xac dinh
vi tri diém su ¢b duoc dé dang va nhanh chéng. [Trich tr 177,178 — 1]

Co rat nhiéu loai chi thi su ¢d dugc ché tao theo nhiéu nguyén tac khac
nhau tir loai dién tir thuong dung trudc day véi hé thong trd vé diéu khién
béng tay dén loai dién tir hién dai v&i cac hé théng tré vé khéac nhau, c6 thé
lap dat trong nha hodc trén cot, dung cho dudng day trén khong hodc cap
ngam.

2.3.9. Ty dong chuyén nguon ATS.

Cau tao ATS bao gém céc thiét bi sau:

- 2 cong tac to, hodc 2 aptomat duoc dicu khién bang dién c6 kha niang
dong cat dong dién 16n va c6 toc do nhanh.

+ 1 dé déng cit ngudn dién chinh (QN),

+ 1 dé déng cat dién may phat (QR).

Hai thiét bi dong cit nay c6 khoa lién dong ca vé co khi va vé dién dé
tranh dong dong thoi ca 2 ngudn gy ngian mach.

- Cac mach cam bién dién ap, tan sb va cac mach diéu khién cac cong

tic to hodc aptomat.
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- Cong tdc chon ché do hoat dong: ché do béng tay (man); ché do tu
dong (auto); ché do cho sin sang (standby).

- Céc deén bao trang thai 1am viéc cua ATS.

Nguon chinh ™77 "7 73

QN
NI
| 5 —>» Tai
. QR |
R@——
Ngudn dy phong | BODK |

Hinh 2.18: C4u tao cua ATS.
Churc nang cua ATS:
- Cam bién sy mat nguén chinh;
- Khoi dong diesel lai may phat;
- Chuyén tai cho may phat khi dién ap va tan s dat t6i gia tri dinh murc
va 6n dinh;
- Khi c¢6 ngudn chinh tr& lai binh thuong, chuyén tai tré lai ngudn

chinh, sau d6 dung diesel lai may phat.
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CHUONG 3.
TU PONG HOA PO LUONG VA BAO VE TRAM PHAT
DIEN
3.1. KHAI QUAT CHUNG VE TU PONG HOA TRAM PHAT PIEN.
3.1.1. Ty dong diéu chinh dién ap tram phat dién.

Pbi voi may phat dién xoay chiéu dong bo 3 pha, ta c6 phuong trinh
can bang dién ap nhu sau:

U=E,~ jX I-RI (3.1)
Trong d6: U — dién ap ciia may phat; E, — suat dién dong ctia may phat; X —
tré khang déng bo; R — dién tré cudn day stator; [ — dong di¢n tai ciia may
phat.

Tir phuong trinh (3.1) trén ta thay, d6i voi may phat xoay chiéu dong
bd, c6 4 nguyén nhan gay ra su thay doi dién ap:

- Khi dong tai ciia may phét thay doi (cosg = const va n = const), It =
var. Lam cho phan tmg phan tmg ctia may phat thay doigay ra su thay doi tir
thong trong cac cudn diy phan tng lam thay doi dién ap ctia may

- Do tinh chét cua tai thay doi: Néu IT = const, n = const thi khi cosQp =
var s& lam thay d6i d6 khir tir ciia may phat va dan dén thay doi U ctia may
phat.

- Khi tdc d6 quay thay d6i: Néu cose = const, I = const, n = var thi ldc
nay sttc dién dong sinh ra trong cudn day cia stator ctia may phat bi thay doi
dan dén su thay dbi dién ap ra cua may phat (E = 4,44 K. ®.W.f ma n =
60f/p)

- Do su thay d6i nhiét d6 moi trudng cac cudn day may phat.
3.1.1.1. Nguyén ly diéu khién theo sai léch.

Khi xay dung hé thong theo nguyén 1y sai léch, tac dong diéu khién dugc

thiét 1ap dua trén do sai 1é€ch gitra dai lugng dugc diéu chinh véi gia tri dat:

51



&(t) = Upat - Upo (3.2)
trén co s& do hé théng s€ tac dong theo xu huodng triét ti€u do sai 1é€ch &(t).
Nét dic trung d& nhan thdy cua nguyén 1y 1a hé thdng bao gid cling sir dung
mach phan hoi véi cac thiét bi do va bién ddi (néu can), tin hiéu phan hoi
dugc dua vé so sanh véi tin higu dit d¢ tao nén tin hi¢u dicu khién. Uu diém
ctia nguyén 1y sai 1éch 1a c6 thé diéu khién dugc nhimg ddi twong khong 6n
dinh, khir bé duoc moi anh hudng cia tat ca cac loai nhidu, diéu nay hoan
toan dé hiéu vi thong tin dung dé tao tin hiéu diéu khién chi dua vao hau qua
gay nén sai léch ma khong ké dén nguyén nhan gay ra sai léch. Véi nguyén ly
nay, cu tric cia hé thong don gian, khéng phai dung nhiéu thiét bj quan sat,
do dac. Tuy vay, v6i nguyén 1y ndy ciing kho ¢ thé tao nén mot hé thong vira
¢4 do chinh x4c cao, 6n dinh tét va lai tac dong nhanh. H¢ théng s& ludn ton

ta1 sai sO vi do sai 1éch 1a co s& dé tao nén tin hi€u di€u khién.

UF

KT
G, m—

Hinh 3.1: Hé thong tu dong diéu chinh dién ap theo do léch.

Hinh 3.1 trinh bay hé thong ty dong diéu chinh dién 4p xay dung theo
nguyén 1y do 1éch, trong d6: G: May phat dong bo, B: Bo do va bién dbi (néu
cﬁn), C: B0 tao tin hiéu chuén, S: Khau so sanh, K: Khau khuéch dai, KT:
Cudn day kich tur.
3.1.1.2. Nguyén ly diéu khién theo nhiéu.
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Hinh 3.2: Hé thong tu dong diéu chinh dién 4p theo bu nhiéu.

Nguyén 1y diéu khién theo bu trir nhidu 1a nguyén 1y dugc xdy dung
trong d6 tac dong diéu khién dugc thanh 1ap theo két qua do nhidu tac dong
vao dbi tuong. Cac hé thong khi dugce xay dung theo nguyén 1y ndy lam viéc
v6i mach ho, khong c6 mdi lién hé ngugc (phan hodi) va cau trac hé thong
thuong dugc thiét ké c6 thiét bi bu tao tin hiéu tac dong nguoc dau véi dau
ctia nhiéu tac dong lén dbi tuong. Uu diém cta nguyén 1y nay 1a hé thong tac
dong nhanh vi tac dong gay nén sai l¢ch dugce do truc tiép, nhuge diém cua
nguyén 1y nay 1a khong co kha nang khir dugc tat ca cac loai nhidu vi lam nhu
vay phan tir do s& rat nhiéu, tao ra mot hé thong quéa phuc tap. Hinh 3.2 trinh
bay hé thdng tu dong diéu chinh dién ap xay dung theo nguyén Iy bu trir
nhiéu, trong d6: G — M4y phat dong bd; Z; — Cudn khang; CI — Bién dong; R
— B chinh luu; KT — Cudn day kich tur.[Trich tr 105,106 — 3]
3.1.1.3. Nguyén ly diéu khién két hop.

Pay 14 cac hé thong duoc xay dung dua trén két qua lién hop giita hai
phuong phap diéu chinh theo d6 1éch va bu trir nhidu. Thyc hién lién hop dé
tao nén mot hé théng cd tit ca cac uu diém cta hai hé théng va khac phuc
dugc nhimg khuyét diém cua hai tirc 1a tranh dugc nhiing cung t6i trong diéu
khién. Pic diém cua nguyén 1y két hop 13 bén canh cic mach vong kin tao
nén tin hiéu phan hoi 4m, con cd cac mach bu trir tic dong theo nhiéu thuong

la tin hiéu bu nguoc dau vaoi nhiéu dé tao nén huong di€u chinh nguoc lai
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huéng tac dong ctia nhiu hay cac mach phu bu trir sai sé do tac dong tir tin
hiéu vao gay nén.

3.1.2. Lam vi€c song song cia cac may phat trong tram phat di¢n.

3.1.2.1. Hoa dong b cac may phat dién trong tram phat dién.

Cac may phat mudn lam viéc song song véi nhau can phai thuc hién
mot thao tac khong thé thiéu duoc 1a hoa déng bd. Hoa déng bo 1a mdt qua
trinh dua mot may phat dang chay khong tai véi cac diéu kién lam viéc day
du sin sang cung cip ning lugng cho phu tai vao 1am viéc song song véi mot
may phat khac hodc 1am viéc song song véi ludi (dién). Hoa dong bo 1a mot
qué trinh qua do nén khi thyc hién thao tic nay muc ti€u dat ra la phai thanh
cong. Viéc hoa dong bo duoc coi 1a thanh cong 1a dua duge may phét can hoa
vao 1am viéc song song ma khong giy ra bt cr mot bién dong nao cho ludi
dién, dic biét 1a khong gay ra xung dong 16n va thoi gian dién ra qué trinh qua
d6 ngan.

C6 hai phuong phap 13 hoa déng bo chinh xac va hoa dong bo tho. Hoa
d6ng bd chinh xac 1a cac diéu kién hoa phai thoa man khi thue hién hoa, con
hoa ddéng bd thd cho phép thuc hién hoa khi thiéu diéu kién goc pha ban dau.
Bon diéu kién hoa cho cac may dién dong bo: Dién ap may phat can hoa phai
bang dién 4p ludi; tan sé may phat can hoa phai bang tan s6 ludi; thir ty pha
clia may phat can hoa phai gidng tht tu pha cia ludi va goc pha ban dau cta
dién ap may phat can hoa phai tring vdi goc pha dau cta dién ap cing tén cia
ludi dién. Dé kiém tra cac dicu kién hoa dong bo chinh xac va chon thoi diém
dong may phat vao ludi, nguoi ta dung cac thiét bi sau: Hé théng dén tit, dén
quay, dong bo ké.

a. Hoa dong bd biang phwong phap dén tit.
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Hinh 3.3: Nguyén ly hoa dong bo chinh x4c bang phuong phap dén tit.

Trong d6 G 1a may phat can hoa vao ludi dién ba pha RST; V va Vo la
volmeter; FM déng ho tan sb; SW cong tic chuyén mach hai vi tri; Lq, Ly, Ls
cac bong dén; ACB cau dao chinh.

Thao tac hoa nhu sau: Khoi dong dong co so cap lai may phat cho chay
6n dinh tai tbc do dinh muc, trong qué trinh khoi dong may phat da thanh 1ap
dugc dién ap, chuyén cong tdc SW vé vj tri 2 dé kiém tra gia tr1 dién ap va tan
s6 ctia may phat thong qua cac thiét bi do volmeter V va tan sé6 FM. Néu céc
gia tri nay khac dinh muc thi can tién hanh diéu chinh tan sd thong qua tay ga,
dién ap thong qua chiét ap. Chuyén cong tic SW sang vi tri 1 dé so sanh tan
s6 va dién ap mdy phat voi ludi. Khi cac dai lugng tan s6 va dién ap cua ludi
va may phat twong ddi bang nhau, quan sat trén cac dén Ly, Ly, Ls thay anh
sang ctr tir tir sang 1én 10i lai tir tir ti di va tat han. Trén hinh trinh bay co so
dau ndi cac bong deén trong hé théng, bong dén di duoc dit vao hiéu hai dién
ap pha cung tén Au. Nhu vay, quan sat anh sang ctua bong dén la quan sat
duogc thir tw pha dang chuyén dong theo tan sb goc truot cua hé thong. Néu sai
khac hai tan sé goc @, va o 1on thi tan sb truot ws 16n, dén s& sang t6i voi chu
ky nhanh, sai khac hai tn s6 nho thi tan sb sang t6i s& cham. Thoi diém dong

dién s€ dugc chon vdi tan sO truot nho, tic 1a toc do sang to61 cua cac dén
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cham va khi cac vecto cung tén chong khit 1én nhau — lac d6 dén tit hoan
toan.
b. Hoa dong b bing phwong phap dén quay.

R

S
T

SW °

Hinh 3.4: Hé thong hoa dong bo bang phuong phap dén quay.

Mot trong nhitng nhugc diém cua phuong phap dén tit 1a khong xac
dinh duogc tbc d6 goc cua may phat can hoa cham hay nhanh hon tdc do goc
cta ludi. Khi hoa déng bd néu chon tdc dd goc ciia may can hoa 16n hon toc
d6 goc cua ludi thi ngay tai thoi diém khi may phat dugc dong vao ludi nd
ngay lap tirc nhan tai v4i gia tri nho, lac d6 momen dién tir s& xuét hién va
“ké0” cho mdy cham lai dé dang vao ddng bo, viéc déng bd hoa véi ludi tro
nén dé dang hon, hé 6n dinh. Véi phuong phap dén quay thi chiéu quay cua
anh sang xuét hién trén ba dén Ly, L,, L cho phép xac dinh duoc tbc do gbc
clia may can hoa ra sao. Tir hinh 3.4 thiy rang vecto dién ap khi ba dén duoc
nhan dién ap s& tao nén chiéu quay nhat dinh. Néu toc do goc ciia may phat
can hoa 16n hon tan s6 goc clia ludi thi anh sang s& quay theo chiéu L, Ly, Ly,
Ls, Ly, Lo,... con néu téc dd goc cua may phat nho hon tde d6 goc cua ludi thi
den s€ quay nguoc lai.

Thao tac kiém tra va thyc hién hoa dong bd giéng nhu phuong phap
dén tat, thoi diém déng ACB 1én lué6i 1a lac dén L, tit con dén L,, Ls cling

sang va sang v4i cuong d6 nhu nhau. Ciing nhu phén tich ¢ trén dé dong that
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chinh xéc, sau khi L; tit cin quan sat trén dong hd V, cho dén khi dong hd do
nay chi zero méi thuc hién déng ACB = Qua trinh hoa két thic.
c. Hoa dong b bang phwong phap sir dung dong b ké.

R

S
T °

Hinh 3.5: So d6 hoa dong b bang dong bd ké kim.

Pong bo ké kim dugc thiét ké trén mit dong hd c¢6 danh dau thoi diém
hoa bang mot vach chi thi, khi kim chi thi trung véi vach dau thi phai thyuc
hién thao tic dong ACB. Trén mach dong hod ciling chi ra chiéu quay Fast va
Slow dé giup ngudi van hanh xac dinh duoc tan s goc can hoa nhanh hon
ludi néu kim quay theo chiéu Fast con nguogc lai thi kim quay theo chiéu
Slow. Thong thudng nguoi ta chon chiéu quay theo Fast dé hé d& dong bo.
Viéc chinh chiéu quay cua kim chinh 1a vi¢c can thi¢p vao diéu toc dong co
SO cép. Chinh vi vi tri hoa va chiéu quay duoc an dinh sén nén viéc dau ndi
vao cac cudn diy cia dong bo ké chi duy nhat theo mot cach. Hinh 3.5 trinh
bay so d6 nguyén 1y ctia dong bo ké kim SYS khi ddu nbi vao hé thong, trong
d6 PT, va PTs 1a bién ap do ludng voi cudn day ndi sao hd va thir cap ndi dat
an toan va bén canh 1a mit dong bo ké kim vé6i hai chiéu quay duoc ghi va chi

thi bang mili tén.
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Thuc té, trén Synchoronizing Panel thuong bé tri két hop hai dung cu:
dong bo ké va hé thong dén tit hodc quay dé nang cao do tin ciy trong qua
trinh van hanh va khai thac. Thao tac hoa ddng bo hoan toan gidng voi
phuong phap dung dén tit hoic quay nhung & day chon thoi diém bang dong
bo ké. Ciing phai nhéc lai 13 nguoi ta thudng chon kim cta dong bo ké quay
theo chiéu Fast va thoi diém dong 1a luc kim quay cham dan tién dén vach.
Phai tinh toan sao cho khi tiép diém dong ctia ACB tiép xtc véi tiép diém tinh
tai thoi khac kim quay trung khit 1én vach hodc trudc d6 mot nhip. [Trich tr
146-150 — 2]
3.1.2.2. Phén phoi cong suat cho ciac may khi lam viéc song song.

Khi hai may phét 1am viéc song song véi nhau trong tram néu viéc
phan phdi cong sut khang (tai vo cong) giita chiing khong ti 16 voi cong suit
ciia moi may thi s& giy nén cac hau qua:

- Xuat hién dong can bang chay trong cic cudn day phan tng cia hai
may, dong ndy cong véi dong tai ciia tram tao nén dong tong sé& rat 16n. Khi
dong dién trong may 16n thi chung s& gy phat nhiét lam ton hao tang va néu
dong can bang qué 16n thi gay qua tai vé dong, c6 thé dan dén cac thiét bi bao
v¢ phai hoat dong bao v¢ khi vugt ngudng.

- O méy nao nhan tai khang 16n s& c6 hiéu suat khai thac rat thap va
viéc khong nhan duoc tai tdc dung cua may nay s€ la nguyén nhan gay nén

qua cong suat tac dung cho may khac, hé co nguy co bj mat 6n dinh.
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0" Top, lop, low, iGo, Ip
Hinh 3.6: Co s& phan chia cong sudt khang cho cac may
khi lam viéc song song.

Co s& cua viéc phan phdi tai khang cho cac may phat 1a dwa vao dic
tinh ngoai clia cic may phat vi mirc do sai so ciia mdi may khac nhau. Hinh
3.6 trinh bay 3 dac tinh cta 3 may phat khéng trung nhau G1, G2, G3 trong
d6 U 1a dién ap trén cuc may phat, I, 1a dong mang tinh chat khang cua cac
may. Do do doc dic tinh khong giong nhau nén cing véi gia tri dién ap U,
trén ba may s€ co6 ba gia tri dong khac nhau Igps, lgg, Va lges trong tu nhu vay
g v6i dién ap U, cling ¢6 I'gg1, I’ga2, I'gas. [Trich tr 160 — 2]

Nhu vay v6i mot sy thay doi dién ap trong khoang AU = U, — U, thi gia
s6 tuong tmg cta dong phan khang s& 1a Al, va co thé viét dugc phuong trinh:

AU + kAlggr = 0;
AU + keoAlgg, = 0; (3.3)
AU + kAlggs = 0;

Trong d6 kei, Ko, Va Kes 12 hé s6 dic trung cho d nghiéng cuia dic tinh

tinh (hé sb hitu sai). Gia s6 dong dién co thé tinh:

Algp, = ﬂ = &;
g, Ky
Algp, = ﬂ = &;
tga, K, (3.4)
Algps = ,[A—U = &
ga; kg
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Cong cac vé phai va trai ctia phwong trinh (3.4) roi bién doi, nhan

duoc:
3
: AIGF’i
AIGPlz 1I=1 1 1 '
kcl( +7+7)
kcl I(c2 kc3
3
éAIGPi
Alop, = —=——7 (3.5)
k02(7+7+7)
kcl kc2 kc3
3
Z:lAIGPi
AIGPBZ 1l_ 1 1

K,(—+—+—
cg(kcl ka kc3)

C6 thé viét gia s6 dong dién cho n may phat 1am viéc song song:

M:

: AIGPi
AIGF’i = 1 |=11 l (36)
Ki(—+—+..+—)
kcl ka I(cn
Va gia s6 dién ap:
Z::LAIGPi
AU =7—7 1 3.7)
— 4+
kcl kc2 kcn

Viéc phan phdi cong suit khang cho cac may khi cong tac song song
thuong duoc thuc hién bang phuong phap kinh dién 1a viéc str dung day ndi
can bang gifra cac may hodc sir dung phuong phéap thay d6i do déc dic tinh
ngoai.

3.2. MOT SO QUY PINH VE BAO VE TRAM PHAT PIEN.

Véi tram phat su cd cong sut vira va 16n ludn phai dép tmg cac quy
pham cta dang kiém vé cac van dé ki thuat:

- Céc chi tiéu chat luong ctia may phat véi hé tu dong diéu chinh dién

ap va hé tu dong on dinh toc do.
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- Céc chi tiéu chit lugng va cac yéu cau vé quy pham cho bang dién su
cd va cac thong sb can kiém tra, giam sat cho tram phat di¢n su cd.

Céc yéu ciu vé quy pham ndy hoan toan giéng véi tram phat dién chinh
va ludn duge kiém tra giam sat cac 1an stra chita dinh ky va dot XUAt.

Véi tram phat su ¢6 can phai dam bao mot s6 yéu cau:

- Hé théng ludn gitr trang thai san sang hoat dong, dé khéi dong, thoi
gian khdi dong ngan, tinh 6n dinh cao.

- CO kha nang cung cip ning lugng lién tuc, dai han, dap tng cac chi
tiéu chat luong.

- Hoat ddng tin cdy, an toan trong van hanh, khai thac.

- Giam thiéu ton that nhién liéu, hiéu suat cao, khong gay 6 nhiém moi
truong.

Dé dap umg cac yéu cau trén, trude hét tram phat sy cd phai co tinh co
dong cao, ludn trong trang thai san sang hoat dong, khi can 1a c6 ngay, khong
pham sai sot khi khoi dong cling nhu khi van hanh. Pam bao déap tmg cac ché
d6 cong tac, khong chi & cac ché do thong thuong ma ngay ca khi mot vai
phan tir khong quan trong trong hé thong c6 thé xay ra sy ¢d. Vé qua trinh qua
do, tram phat su cd thuong dugc huy dong dén trong cac trang thai cép bach
ma cac nguén dién chinh da trd nén té li€t, vi vy mot trong nhiing chi tiéu
can dap tmg d6 1a phai rat ngin dugc thoi gian qua d6. Bé co dugc tinh ning
nay ngay tir khi ché tao, cac nha thiét ké da phai tinh todn dén thoi gian qua
do cho cac qua trinh, chinh vi 1€ ndy ma cic may phat dién dung cho tram
phat sy ¢6 ciing dugc lya chon theo mét yéu cau riéng. Vé kha ning cung cip
nang luong lién tuc 1a mot tiéu chi khong thé thiéu duge & tram phat sy c6.
R4t nhiéu truong hop vi mot 1y do ndo déma nhiéu con tau tram phat chinh
hoan toan khong thé khoi phuc khi nd xay ra su cd.

Véi tram phat sy cd, khi da dung dén n6 thi d6 1a ngudn dién duy nhat

va cudi cung con lai trén tau co6 thé khai thac duoc tai thoi diém day va vi thé,
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d6 tin cdy phai dugc dit ra rat khat khe va hon thé nita, mot sb thiét bi co
nguy co cao vé hong hoc thi phai ludn co thiét bi du phong.

Hién nay, kha nang vé tu dong diéu khién, tu dong kiém tra giam sat
phat trién manh, cac hé thong c6 kha ning giup con ngudi bao quat va diéu
khién mot cach tin cay cling nhu kin k& moi hoat dong cua hé théng, co kha
ning canh bao nhitng hong hoc ¢ thé xay dén trong khai thac gitp nguoi van
hanh chu dong duoc nhitng khé khan va tranh dugc nhiing ruai ro vi vay thuc
hién thuc hién tu dong hoa va diéu khién tir xa tram phat su ¢ 1a can thiét.
[Trich tr 286 — 2]

3.2.1. Nhiém vu ciia cac thiét bi bao vé.

- Ty dong ngat mach nhitng phan tir ¢6 su ¢6 khoi nhitng phan tir khac
dang hoat dong binh thuong.

- Tu dong ngét mach mot sb phén tr thudc tram phat.

Vi du: Khi tram phat bi qua tai, thi tu dong ngét cac nhém phu tai khong quan
trong.

- Du bao nhitng ché do cong tac khac v6i ché do cong tac dinh mirc
nhu: Dong tai may phat gan bang hodc 16n hon dong tai dinh muc. Pién tro
cach dién cua tram giam qué gi61 han cho phép v.v...

3.2.2. Cac yéu cau ddi voi cac thiét bi bao vé.

- Bao v¢ phai c6 tinh chon lgc: Chi ngét cac phﬁn tir hu hong hodc bi su
¢, dam bao sy hoat dong binh thuong cho céac phﬁn tr khac.

- Bdo v¢€ phai co tinh tdc dong nhanh: Nho tac dong nhanh ma cé thé
han ché dugc cac anh huong xau dén cac may phat cong tac song song, dén
cac phﬁn tor khéac, nang cao tinh 6n dinh cta hé théng.

- Bdo vé phai c6 dg tin cay: Cac thiét bi bao vé rat it khi hoat dong vi
rat it khi xay ra su cd. Tuy nhién khi xay ra su c6, cac thiét bi bao vé phai

hoat dong dugc va hoat dong dung.
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- Bao vé phai c¢6 d6 nhay cao: Pay 1a yéu cau quan trong dé dam bao
thiét bi bao vé phan mg ngay véi nhitng hién turong hu hong, su cb.
3.3. CAC HINH THU'C BAO VE PONG CO LAI MAY PHAT.
3.3.1. Khéi quat chung.

Ciing nhu tram phat dién chinh, tram phat dién st dung hién nay
thuong sir dung diesel 1am dong co so cip. Dé dam bao khai thac kinh té va
an toan cho diesel — generator, van dé ty dong héa trong tram phat su ¢b phai
thuc hién theo mot sb diéu kién sau:

- Chi thyc hién khéi dong hai dén ba lan cho mdi lénh khai dong. Néu
hé théng thuc hién khoi dong lan thir nhat, thir hai khong thanh cong thi sé
phat tin hiéu khoi dong 1an thir ba. Vi mot 1y do nao do, lan khoi dong tht ba
cling khong thanh cong thi phai huy 1énh khoi dong va can tim va khic phuc
nguyén nhan tao nén vi¢c khoi dong thét bai.

- Khi 1ué6i dién xay ra mat dién chap chon (mat dién luéi roi lai co dién
tr¢ lai ngay, roi lai mét. . .) hodc dién ap trén ludi dao dong rt 16n thi hé théng
phai co thiét bi khang dinh trang thai va phai dinh nghia dugc d6 chua phai 1a
mat dién dé khong dua ra 1énh diéu khién va khoi dong, tranh cho viée khoi
dong va dimg may qua nhiéu l1an khong can thiét gy nén nhitng hao mon co
hoc cho banh rang truyén dan hodc cac bd ly hop. Vé&i cac hé diesel —
generator thuong 1ap banh da, khi c6 1énh dimg may, do quan tinh, phai sau
mot thoi gian nhat dinh hé théng mai dimg han. Khi banh da chua dimg ma
lai c6 1énh khéi dong lai diesel thi s€ gdy nén luc va dép trong céc bd ly hop
hodc gitta cac banh ring cha va bi dong c6 thé 1am mé, 1am v&... pha hong
lién két co khi ctia hé. Chi khoi dong diesel khi h¢ da dung han. [Trich tr 287
— 2]

- Ap suit dau boi tron (LO), 4p sudt nudc lam mat, nhiét d6 dau boi
tron, nhiét d0 nudc lam mat, nhiét do khi xa trén cac xilanh, nhiét do vao ra

ctia tuabin tang ap, tbc do diesel 1a cac thong sb va dai luong rit quan trong
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can duogc kiém tra, gidm sat va canh bao. Riéng ap suét dau boi tron qua thap
vuot gia tri dat, tbc do diesel vuot 110 % thi hé théng phai hoat dong bao vé
ngay.

- Khi khéi dong diesel thanh cong, tbe d6 dat duoc dinh mic ma may
phat khdng thanh 1ap duoc dién ap hoic dién ap khong dat dugc gia tri tbi
thiéu thi phai c6 1énh giri dén diéu khién ding diesel.

Qua trinh khoi dong D — G tram phat su cd duoc goi 1a thanh cong khi
tdc d6 diesel dat dinh murc va dién ap may phat dat dinh mtrc, 6n dinh.

3.3.2. Cac thong s6 va dai lwong ciia diesel cin giam sat trén tram phat
dién su cd.

Pé dam bao an toan cho dong co so cap str dung diesel trong qua trinh
van hanh va khai thac khong xay ra sy ¢6 nghiém trong thi cac dai lugng va
thong s can dugc giam sat thong qua hé théng ty dong kiém tra bao gdm:
3.3.2.1. Ap suat dau bdi tron.

DAu bdi tron c6 nhiém vu lam tron, giam ma sat bé mit lam viéc cua
cac chi tiét chuyén dong tuong dbi v6i nhau dong thoi lam mat cac chi tiét
nay. Ap luc dau béi tron trong qua trinh 1am viéc phai duoc giir trong mot
pham vi nhat dinh va vi viy né phai dugc thudng xuyén kiém tra, thong bao
cho nguoi van hanh biét thong qua céc thiét bi hién thi lién tuc. Néu vi mot 1y
do nao dé, ap luc dau boi tron bj giam xudng thap (so v6i ngudng dit) thi 1ap
tic hé thoongsphair phat ra 1énh bao dong dé nguoi van hanh biét va co giai
phap xtr 1y kip thoi. Néu vi mot 1y do nao do, ap suat dau boi tron tiép tuc
giam xudng thp (diém an toan cudi cung) thi hé thdng phai phat ra 1énh dimg
may.

Nhu vy, véi thong sd quan trong nay trong hé thong kiém tra bao dong
nguoi van hanh da c6 hai ngudng dat: mot cho bao dong va mot cho bao vé.

Trong cac hé théng ty dong kiém tra va bao vé hién nay, nguoi ta thudng sir
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dung hai sensor 4p suit voi hai ngudng dit cho hai tin hiéu bao dong va bao
V¢ nay.
3.3.2.2. Téc dp ciia diesel.

La mot dai luong kha nhay cam. Trong khai thac, diesel khi xay ra qua
tbc do trén 110% tdc do dinh mirc 13 mot didu kha nguy hiém vi dai lugng nay
lién quan dén tudi tho cua cac chi tiét néi riéng va diesel néi chung. Khi diesel
bi vuot tde cac chi tiét may s& nhanh chong bi pha hong do mai mon, do nhiét
d6 cao, do luc ly tAm... Chinh vi vay, bao vé qua toc 1a diéu rat quan trong.
Pé cam nhan dugc téc do cua diesel nguoi ta thuong st dung role toc do
Speed relay bao gdbm mot trung tAm xir 1y tin hiéu va mot sensor cam bién tdc
do quay diesel.
3.3.2.3. Nhiét do nwdc lam mat.

Nudc lam mat cho may phat dién 1a mot hé thong quan trong trong qué
trinh khai thac. Khi nhiét 46 nuéc 1lam mat dat dén gia tri ngudng dit thi hé
théng phai phat ra tin hiéu bao cho ngudi van hanh biét tinh trang khong binh
thuong d6 dé xu 1y gilt cho may duoc an toan, khong xay ra su cd. Trong
nhiéu trudng hop véi cac doi tugng diesel giit vai tro quan trong, voi thong sb
nay nguoi ta cling dat mot ngudng thur hai dé thuc hién hoat dong bao vé.
Ngoai ra, trong nhiéu trudng hop ngudi ta ciing c6 thé giam sat ca ap suét
nudc 1am mat dé ting d6 an toan cao trong khai thac.
3.3.2.4. Nhiét d¢ khi xa.

La mdt thong ) dang quan tam, nhiét do khi xa thé hién kha nang nhan
tai cua diesel va hiéu qua sinh cong ctia mdi xilanh. Trong may nguoi ta
thuong theo ddi nhiét do khi xa cua timg xilanh, ctia ong gop, clia dau vao/ra
tuabin tang ap. Thong sd nay thudng duoc do lién tuc va thong bdo trén céc
d6ng ho hién thi.. Thong sé nay khong dit ngudng bao dong nén dé kiém tra
va giam sat nd khong co cach nao khac 1a ngudi van hanh phai doc truc tiép

trén dong hd hodc trén man hinh hién thi. Ngay nay hé théng tu dong kiém tra
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v6i bd nhd dung lugng 16n di gitp nguoi van hanh luu lai duoc cac thong sb
nay nhu 1a mot cuén nhat ky khai thac trong mdi thoi diém hoat dong. [Trich
tr 288,289 — 2]

3.3.3. Khéi dong, dirng diesel — generator su co.

3.3.3.1. T6 hop D — G su cd ludn & trang thai san sang hoat dong (Stand
by).

Véi tram phat sy ¢b str dung dong co diesel 1am dong co so cap thi mot
trong nhitng yéu cau ky thuat d6 1a ching luon trong trang thai san sang,
mudn vay tat ca cac diéu kién khai dong dong co diesel phai duoc dap tmg:

Trudc hét 13 yéu ciu vé xoa tron cac 6 dd, cac khép nbi... phai dugc
thuc hién thuong xuyén, trong thyuc té nguoi ta st dung mot bom dau nhon
dugc lai bo1 mot dong co dién thyc hién dudi su diéu khién cua trung tam
diéu khién, chuong trinh duogc thiét lap trong khoang tir 8 dén 12 gid dong co
lai bom LO duoc khoi dong hoat dong xoa tron mot 1an. Thoi gian hoat dong
ctia bom nay kéo dai du ¢é hé thong dau nhon dugc bom va xoa tron dén chi
tiét xa x01 nhat va bom phai tao dugc ap suat du 16n bang ap suat dinh muc dé
thuc hién viéc xoa tron ding theo yéu cau k¥ thuat.
3.3.3.2. Thuat toan khéi dong D — G.

Pé thuc hién khoi dong va dimg may cho diesel tram phat su ¢, trudc
day nguoi ta thuc hién bang viée lap dat hé thong bang cac role hodc cac phan
tor dién ro1 rac. Ngay nay, vi¢c thuc hién diéu khién chuong trinh nay da co
rat nhiéu cach thuc hién: ¢ thé dung IC cac ho 8051, PSOCK, AVR. Ciing c6
thé dung PLC hodc mdt may tinh mini. Chuong trinh diéu khién c6 thé xay

dung trén co s¢ thudt todn nhu hinh 3.7.
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ACB CLOSED=1 -
+

i
OPEN ACB

= CLOSE ACB

TURN ON THE ALARM
AND PROTECTION
CIRCUIT

DELAY 58

v
START EMERGENCY
GENERATOR

CHECK WARNING
SIGNALS

\
DELAY t(s)
V

STOP DIESEL

PROTECTING ALARM

Hinh 3.7: Thuat toan diéu khién qua trinh khéi dong D — G tram phat su cb.
3.3.3.3. Chuain bi khéi dong.

DELAY 58

i
WARNING ALARM

Trudce hét bom dau bdi tron phai duoc khoi dong dé tao ap suét cao cho
hé théng dau nhon lam nhiém vu xoa tron ban dau cho diesel. Pong thoi, hé
théng cung cép nhién liéu ciing trong trang thai sin sang hoat dong. Trong
chuong trinh khoi dong phai dugc 1ap trinh sao cho trong truong hop khéi
dong lan dau khong thanh cong thi 1an khoi dong tiép theo phai tu dong nang
mirc nhién liéu 1én cao vao khoang 0,5 dén 0,6... Dé khoi dong, trong chuong
trinh diéu khién ciing thuong dugc thiét ké 1ap trinh cho hé néu thyuc hién viéc
khoi dong bang gioé nén thi bao gio ciing dat sdn thoi gian khoi dong va co
thiét bi dém sd 1an khoi dong. Trong giai doan dau khoi dong khi bom dau do
may ty lai chua hoat dong, ap sudt diu xoa tron chua du theo gia tri dat cua

cac role bao vé, hé théng bao v€ phai duoc tu dong loai trir diéu kién nay dé
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dam bao cho 1&énh khéi dong khong bi cAm. Sau khi viéc khoi dong thanh
cong, tin hi¢u tur role tbc do s& duoc gui dén trung tam xu ly tin hiéu luc do
moéi dua hé théng tu dong kiém tra, bao vé vao hoat dong. Viéc khéi dong
dong co so cép chi dugc thuc hi¢n trong diéu kién dong co khong c6 su cd.
Khi tat ca cac diéu kién duoc thoa man, hé thuc hién 1énh khoi dong. Dén day
s€ xay ra hai kha nang:

- Khi khéi dong thanh céng, tbe do dong co ting dan va sau khoang
thoi gian di dé dong co chay “ra” theo chwong trinh thiét ké thi dong co
nhanh chéng gia tbc dé dat t6i tée do cho trude. Tu sensor cam bién tée do,
tin hiéu bao toc d6 da dat gia tri dat dugc gui vé trung tdm va s& c6 1énh diéu
khién tir trung tAm gui di dé ngat mach han ché nhién liéu, ngit thiét bi cai
thién kho1 dong, guri tin hi¢u dén bao hiéu khoi dong thanh cong va Iénh dua
hé théng tu dong kiém tra, giam sat vao hoat dong.

- Trueong hop khéi dong khéng thanh cong: Cling nhd sensor toe do, tin
hiéu khoi dong khong thanh duoc giri dén trung tAm xt 1y va dén hién thj s&
xac dinh hé khoi dong khong thanh, tin hiéu nay dugc gui qua khau tré sau
khoang thoi gian dén 3 gidy, tin hiéu duoc dua dén dé thyuc hién khoi dong lai.
Lénh khoi dong thuc hién c6 thé dat dén 1an thir ba, néu khong thanh cong hé
théng s& hinh thanh 1énh cam khéi dong. Can phai c6 can thiép tir phia con
ngudi dé khic phuc 16i k§ thuat. Thoi gian cho mdi 1an khéi dong cé thé kéo
dai tir 3 dén 10 gidy, va luong nhién liéu ding cho khoi dong ciing khong thé
dap tng nhiéu lan dugc.

Hé thdng diesel — generator chi dugc goi 1a khoi dong thanh cong khi
théa man hai diéu kién: Toc do diesel dat dinh mirc va dién &p trén cuc clia
may phat dat dinh murc. Sensor cam bién dién 4p ctia may phat chinh 1a role
dién 4p, tin hiéu nay ciing dugc gui vé trung tdm xur 1y tin hiéu nhu tin hiéu
tbc do dé hinh thanh cac 1énh sau d6. Lénh dong ACB dugc hinh thanh va

thue hién déng dién cap ngudn cho phu tai.
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3.3.3.4. Lénh dirng may.

Lénh dirng may chi hinh thanh trong hé thong khi c6 cac thong tin sau:

Ludi dién c6 dién trd lai (sensor dién ap), cau dao chinh ACB ctia tram
su ¢d dugc mé ra, tin hiéu dong tai bﬁng khong.

Hé thong phai tu dong dam bao giam dan tdc do6 cua diesel theo chuong
trinh giam, khi tde d6 da giam dén gia tri npmin, hé théng dam bao dua thanh
rang nhién liéu vé vi tri khong, tbc d6 giam tir npi, vé khong. Hé thong tu
d6ng dong mach ham dau va xoa tron tu dong theo luat diéu khién. [Trich tr
294 — 2]

3.4. CAC BAO VE MAY PHAT VA TRAM PHAN PHOI PIEN.

3.4.1. Bao vé may phat dién dong bd.

3.4.1.1. Cac dang hw hong va ché dd 1am viéc khong binh thuwdng ciia may
phat dién dong bd.

May phat dién dong bo 1a phan tir quan trong nhét trong hé thong dién,
su lam viéc tin cdy ciia may phat dién c6 anh huong quyét dinh dén do tin cay
ctia toan hé thong. Vi vay ddi voi may phat dién, dic biét 1a cac may c6 cong
suat 1om, nguoi ta dat nhiéu loai bao vé khac nhau dé chéng tat ca cac loai sy
cb va ché do lam viéc khong binh thudng xay ra bén trong cac cudn day ciing
nhu bén ngoai may phat.

Nhitng su c6 bén trong cac cudn ddy cua may phat dién déng bod bao
gom:

- Bdi véi cudn day stator: Cudn day bi cham dat (cham vo); Ngan mach
gilra cac cudn day (cac pha); Cac vong day cham nhau.

- Bdi véi day roto: Cham dat tai 1 diém; Cham dat tai 2 diém.

Nhitng hu héng va ché do 1am viéc khong binh thuong xay ra bén
ngoai cudn diy may phat dién bao gdbm: Ngin mach giita cac pha; Tai khong

d6i xtmg; Mat kich thich; Mat dong bd; Qua tai cudn ddy stator; Qud tai cudn
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day roto; Qua dién ap; Tan sb thap; May phat lam viéc & ché do dong co (co
thé gdy nguy hiém cho tuabin).

Chon phuong thirc bao vé may phat dién:

Khong c¢o tiéu chuan théng nhat dé lya chon so do béo vé cho tung loai
may phat dién. Tuy theo chung loai cua may phat (thuy dién, nhiét dién,
tuabin khi, thuy dién tich ning...) cong sudt ctia may phat, vai trd ctia may
phat va so d6 dau day cua né véi cac phan tir khac trong hé thong ma ngudi ta

lua chon phuong thiic bao vé cho may phat dién.

BU
Bl g
Bl g 8
G) 1 ldeital 9
Bl ¢
Bl 4
s

@Ra

Hinh 3.8: So d6 bao vé may phat dién co cong suit bé (<SOMVA).
1 - So léch c6 hdam; 2 - Qud tdi cudn ddy stator; 3 - Cong sudt nguge, 4 - Mat
kich tir; 5 - Qud dong thit tw nghich; 6 - Qud dong cé thoi gian; 7 - Chong
cham dat 95% cudn day stator; 8 - Giam thdp tan sé6; 9 - Qud dién dp.
3.4.1.2. Bao vé chong cham dat trong cudn day stator.

Cham dat trong cudn day starto 13 loai su c6 bén trong thudng gip &
may phat dién. Mang dién &p may phat thuong lam viéc voi trung tinh khong
nbi dat hodc ndi dat qua cudn Petersen nén dong dién cham dat khong 16n,

dic biét doi v6i may phat dién ndi hop bd véi may bién ap.
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Dong dién tai chd cham dat khi trung diém cta cudn diy may phat
khong nbi dat bang:
alU

5o =——— (3.8)
\ /rqd +Xe s
Trong d6: o — s6 phén tram cudn day tur trung diém dén vi tri cham dét;
U, — dién 4p pha cua may phat dién;
Rqq — dién tro qua do tai chd su ¢d;
Xcos — dung khang 3 pha dang tri cua cac phan tir trong may
phat.
Néu bo qua dién tré qué do tai chd sy ¢d (rq@ = 0), dong cham dat bang:
18 = 3aaC U, (3.9)

Khi cham dat xay ra gan dau cuc may phat (a=1) dong cham dat dat tri
s0 16n nhat: 18, ymax = 30C,5U (3.10)

Néu dong cham dat 16m can phai dat cuon Petersen, theo quy dinh cua
mét sd nude cudn Petersen can phai dat khi:

|(1)Dmax >30 A d6i voi mang c6 Ug = 6 KV,
1D max = 20 A dbi voi mang ¢6 Ugg = 10 KV,

Kinh nghiém cho thiy riang, dong dién I > 5 A c6 kha ning duy tri
tia Itra dién tai chd cham dat 1am hong cudn day va 18i thép tai chd su cb, vi
vy bao vé can phai tic dong cit may phat dién.

Thuc té néu phu tai & cép dién ap may phat, dac biét ddi véi mang cap,
thuong dong cham dat I, vuot qua tri sb 5 A. Ngay ca trong truong hop c6
dit cudn Petersen véi tinh toan bu gan hoan toan dong dién dung, van c6 kha
nang dong cham dat vuot qua 5 A khi dong cat cac duong day & cap dién ap
may phat trong qua trinh van hanh.

Dbi v6i may phat dién ndi bo v6i may bién ap, bao vé chi can tac dong

canh bao vi dong dién cham dat trong bd bé.
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Nhitng may phat dién ndi voi thanh gép dién 4p may phat thuong co
cong suit bé va so dd bao vé thuong dua trén nguyén 1y 1am viéce theo bién do
hoic huéng dong dién cham dat. [Trich tr 189 — 1]

Mot phuong an khac dé thuc hién bao vé chéng cham dit cudn stato
may phat dién c6 trung diém khong ndi dat hoic ndi dat qua dién tro 16n 1lam
viée truc tiép v6i thanh gop dién ap may phat.

Trong phuong an nay nguodi ta su dung thiét bi tao thém tai thu tu
khéng, tai ndy s& dugc dua vao 1am viéc khi c6 cham dat va l1am ting thanh
phﬁn tac dung cua dong dién su ¢ 1én khoang 10A, tao diéu kién thuan loi
cho viéc xac dinh hudng dong dién. V6i cac may phat dién cong suat 16n
nguoi ta phai yéu cau phai bao vé 100% cudn day stato chéng cham dat dé
ngin chan kha ning cham dit & ving gan trung diém cta cudn dy cac
nguyén nhan co hoc.
3.4.1.3. Bao vé chong cham chép giira cic pha.

Viéc tinh toan dong di¢n su ¢ bén trong cudn day stator may phat di¢n
khi xay ra cham chap giita cac pha rat phtc tap. C6 thé danh gia mot cach
dinh tinh quan h¢ gitra dong dién su ¢ cho truong hop don gian nhat: Cham
chap & 3 pha d6i ximg trong cudn diy may phat tuabin hoi hai cuc khi n6 lam

19, phu thudc vao vi tri diém

viée riéng 1€ voi hé thong. Dong dién su co
cham chap vo1 a la s6 vong day (%) tinh tur trung diém cua cudn day dén
diém su co.
@ _ Es
“ oz

[

(3.11)

Trong do: E, = a.E, — stc dién dong cam ng trong ph?m cudn day bi chap;
Z.= R, + jX, 12 tong tré phan cudn day bi chap.
X, 1a dién khang ph?m cudn day bi chap, né phu thudc vao may phat
dién, ddi véi loai may phat tuabin hoi hai cuc ta c6: X, = az.Xp

Véi X, 1a dién khang pha cta cudn day may phat dién.
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R, 1a dién tré tac dung ctia mach vong ngén mach:
R, = 0.Ry + Ryq (3.12)
Vo1 R, 1a dién tro pha cua cudn day, R4 1a dién trd qua do tai chd su ¢d.

T d6 c6 thé xac dinh dong dién su co:

a.E
1. = TR (3.13)
JRy +aR ) +a'X,
Néu bo qua thanh phan dién trd tic dung R ta c6:
E
2 =— (3.14)

p

Tur 2 cong thirc trén ta c6 nhan xét sau day:

- Khi cham chap gitra cac pha trong cuon day may phat dién, dong di¢n
su ¢b co thé 16n hon dong dién khi ngan mach trén dau cuc may phat dién vi
dién khang X, ciia mach vong ngén mach giam nhanh hon stc di¢n dong E,,.

- Néu xét dén anh huong cua dién tré tac dung R (trong d6 dién trd qua
d6 Rye dong vai tro quyét dinh) thi khi cham chap gan trung diém may phat
dién dong di¢n su cd ¢6 thé ¢6 tri sb rat bé.

- O cac dang ngan mach khong ddi xtmg, tinh chat phu thudc cua dong
dién su ¢ vao vi tri diém ngén mach a cling twong tu nhu voi ngén mach 1
pha.

- D6i v6i may phat dién nhiéu cuc, quan hé giira dong dién su c¢b va vi
tri diém ngan mach phirc tap hon nhiéu. Trong mét sb trudng hop dong dién
su ¢ ¢6 thé bé hon ca dong dién danh dinh cta may phat.

Dé bao vé chdng cham chap giita cac pha trong cudn diy may phat dién
nguoi ta thuong str dung bao v¢ so I¢ch c6 ham lam bao v¢ chinh. Vi tu cach
bao v& du phong cé thé su dung bao v¢ khoang cach (véi cac may cd cong
suit 16n) hodc bao vé qua dong dién (v6i cac may cb cong suit trung binh va
bé). [Trich tr 198,199 — 1]

a. Bao vé so léch c6 ham
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Hinh 3.9: Bao v¢ so 1éch dong dién c6 ham cudn day stator may phat dién.
Trong so d0 bao vé mdy phat dién, nguoi ta dat 2 nhom may bién dong
& 2 dau cudn day: Phia trung diém (BI1) va phia dau cuc (BI2).
Role lam viéc theo twong quan gitra dong dién so 1éch va dong di¢n
ham. Cac dong dién nay co thé duoc hinh thanh theo nhiéu cach khac nhau.
Trén hinh 3.9 trinh by so d6 nguyén 1y ctia bao vé so 1éch dong dién
c6 ham dung cho may phat dién dong bo.
b. Bao vé khoang cach
Dbi v6i cac may phat dién 1on nguoi ta thudng sir dung bao vé khoang
cach lam bao vé du phong cho bao vé so 1éch. Nhitng may phat dién 16n

thudong 1am viée theo so d6 hop bd vi may bién ap tang ap (hinh 3.10).

TG X Rt
2 Aé E ; UF
— KD
B:EU \_Jt[l JXKD][ |
U At |

R

F 9 | RZ Xi _B‘F{E_s - L]
BI .-_,_B YF t1=(04+ 0,5
J

\_J SEC

t

a) b) 0
Hinh 3.10: So d6 nguyén 1y (a), dic tinh thoi gian (b)
va dic tuyén khoi dong.
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Ving thir nhit cta bao vé khoang cach dugc chon bao gom dién khang
cuia may phat dién va khoang 70% dién 4p tang, nghia la:

Z\a=Zr+07.2Z5 (3.15)

Thoi gian lam viéc cta ving I thuong chont' = 0,4 +0,5s.

Vung thtr II thudng bao gém phan con lai cta cudn day may bién ap,
thanh dan va dudng day truyén tai ndi voi hé thong thanh gop lién ké. Dac
tuyén khoi dong role khoang cach ¢ thé co dang vong tron véi tam & goc toa
d6 hodc dang hinh binh hanh véi d6 nghiéng cua canh bén bang d6 nghiéng
cua vecto dién ap Ug.

Poi khi ngudi ta bd sung vao bd phan khdi dong cia bao vé khoang
cach mot role dién ap thép, dé dam bao khoi dong bao vé mdt cach chic chén
trong truong hop may phat dién duoc kich thich bang ngudn chinh luu 1dy
dién tir dau cuc cua may phat dién.
3.4.1.4. Bao vé chong cac vong diy trong cudn stator chip nhau.

Céc vong day cua may phat dién chap nhau thuong do nguyén nhan hu
hong cac cach dién diy quan. C6 thé xay ra cham chap gitta cac vong day
trong cung 1 nhanh (cuén day don) hoac gitra cdc vong day thudc 2 nhanh
khac nhau trong cung 1 pha.

Pbi voi cac may phat dién cong suat 16n, cudn day pha c6 2 nhanh cé
thé sir dung nguyén 1y so 1éch ngang dé thuc hién bao vé chdng cac vong day
chap nhau (hinh 3.11). Bao vé c6 thé duoc thuc hién riéng cho ting pha, trén
hinh 3.11 trinh bay so d6 so léch ngang c6 him thyc hién cho pha C cia may

phat dién. Cac pha khac cling thuc hién tuong tu.
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Tov= f(l)
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P ow s o

1 23 45
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Hinh 3.11: Bao vé so 1éch ngang chdng ngin mach gitta cac vong
day ctia mdy phat dién cong suét 16n.
Trong ché d6 1am viéc binh thuong, dong dién him va dong dién lam

viéc bang:

0 0 0
L=l + 12| =21, (3.16)
0 0 |
Y o e (3.17)

Nén bao vé khong tac dong.

Khi xdy ra chap cac vong ddy giita 2 nhanh khac nhau, gia thiét & ché

may phat chua mang tai, ta c¢o Is; = - lsp, do do:
0 0 0
I, [=l;,—172|=0; (3.18)
0 0 0
||_V = |T1+ IT2 =2|-|-. (319)

Vi Iy >> Iy nén role s€ tac dong cit may phat.
3.4.1.5. Bio vé chong mat kich tir.

Trong qué trinh van hanh may phat dién co6 thé xay ra mat kich tir do hu
hong trong mach kich thich, hu hong trong hé thong tu dong diéu chinh dién
ap... Khi may phat dién bi mat kich tir thudng dan dén mat dong bo giy phat
noéng cuc bo & stato va roto. Néu hd mach kich thich c6 thé gy qua dién ap

trén cudn day roto gy nguy hiém cho cach dién cudn day.
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O ché do van hanh binh thuong, may phat dién dé)ng bo lam viéc voi
strc dién dong E cao hon dién ap dau cuc may phat UF (ché d6 qua kich thich,
dua cong suit phan khang Q vao hé théng, Q > 0). Khi may phat lam viéc &
ché d6 thiéu kich thich hodc mat kich thich, strc dién dong E thip hon dién ap
UF, may phat nhan cong suat phan khang tir hé théng (Q < 0). Nhu vay khi
mat kich tir, tong tr& do dugc dau cuc may phat s& thay dbi tir Zpt (tong tro
phu tai nhin tir phia mdy phat) ndm & géc phan tu thi nhat trén mat phang
tong tro phitc sang ZF (tong trd clia may phat nhin tr ddu cuc cua nd trong
ché d6 Q < 0) nam & goc phan tu thir tu trén mat phang tong tro phirc.

(1) +jX (I .
Mién qua kich thich

Z E
g l (E>0,Q>0) : LQ_ | He théng
R P —

U

(I‘\f)—l_l\-'ﬁén thiéu kich thich a)
(E<0,Q<D0)

+Q

G161 han phét néng
~ cufn rotor

Gifrl han phat ndng
cudn stator

P (MW)

t)

G161 han phiét néng
- Q| mép I81 thép stator

Hinh 3.12: Nguyén Iy 1am viéc bao vé chdng mét kich ti.

Khi xay ra mat kich tir, dién khang ctia may phat s& thay doi tir trj s6 Xq
(dién khang dong bd) dén tri s6 X’q (dién khang qua do) va co tinh chat dung
khang. Vi vay dé phat hién mat kich tir & may phat dién, chiing ta c6 thé st
dung mdt role dién khang cuc tiéu co Xg < Xig < Xq voi dic tinh vong tron
c6 tAm nam trén truc -jX ctia mit phang tong tré phirc. Tin hiéu dau vao cua
role 1a dién ap day Uy lay & dau cuc may phat va dong dién pha Ib, Ic lay &
cac pha tuong tng. Pién 4p so cdp UBC dugc dua qua bién ap trung gian
BUG sao cho dién thr cdp c6 thé 1y ra cac dai luong a.UBC va b.UBC (vé6i b

> a) tuong Ung voi cac diém A va B trén dic tinh dién khang khoi dong.
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Khi mét kich tir, dong dién chay vao may phat mang tinh chat dung va
vuot trude dién 4p pha twong tmg mot goc 90°. Hidu dong dién cac pha B va
C thong qua bién dong cam khang BIG tao nén dién ap phia thir cap UD vuot
trude dong dién IBC mot goc 90°. Nhu vay goc 1éch pha giita hai vécto dién
4p UD va UBC I3 180°.

Dién 4p dua vao cac bd bién doi dang song (hinh sin sang hinh chit
nhat) S; va S, twong tmg bang: U;=a.Ugc—Up; U,=b.Ugc—Up

Goc 1éch pha o gitra U; va U, s& dugc kiém tra. O ché do binh thuong
a=0°, role khong lam viéc. Khi bi mt kich tir o = 180°, role s& tac dong. Goc
khéi dong duge chon khoang 90°. Cac hé s6 a, b dugc chon (bﬁng cach thay
d6i dau phan ap ciia BUG) sao cho cac diém A va B trén hinh 3.3b thoa mén
diéu kién: b.Ugc>Up>a.Ugc (3.20)
3.4.1.6. Bao vé chdng qua dién ap.

Pién ap dau cuc may phat dién c6 thé ting cao qua mic cho phép khi
co truc trac trong hé théng tu dong diéu chinh kich tir hodc khi may phat bi
mat tai dot ngot.

Qua dién ap & dau cuc may phét co thé gy tac hai cho cach dién cua
cudn day, cac thiét bi ddu ndi & dau cuc may phat, con dbi véi cac may phat
lam viéc hop bo véi MBA s€ 1am bao hoa mach tir cia MBA tang ap, kéo

theo nhi€u tac dung xau.

—— Cit may cit
- -
Mc [ RUZL chrkich i
BU
RU1>
Q t , Dén hé thong diéu chinh U
(giam kich tir)

Hinh 3.13: Bao vé chdng qua dién ap hai cip dat & may phat dién.
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Béo vé chdng qua dién ap ¢ dau cyc may phat thudng gdm hai cip. Cap
1 (RU1) véi dign ap khéi dong: Uygrur = 1,1.Ugq

Céap 1 lam viéc c6 thoi gian va tic dong 1én hé thong ty dong diéu
chinh kich tir & giam kich thich ctia may phat dién.

Céap 2 (RU2) véi dién ap khoi dong: Uwgrua = (1,3 + 1,4).Ugq

Cép 2 1am viéc tirc thoi, tac dong cit may cit dién ddu cuc may phat va
tu dong di¢t tr trudng ciia may phat di¢n.
3.4.1.7. Bao vé chdng qua tii cho cudn diy stator va réto may phat dién.

Qua tai gy phat nong cudn day stator c6 thé do nhiéu nguyén nhan nhu
may phét dién van hanh véi hé sd cong suét thap, thanh phan cong suit phan
khang vuot qua murc cho phép, c¢é truc tric hodc hu hong trong hé thong lam
mat hoidc hé théng diéu chinh dién 4p 1am cho may phét dién bi qua kich
thich. Hai nguyén nhan sau cling lam cho cudn day réto bi phat néng qua
mirc. Cudn day réto ciing co6 thé bi qua tai ngan han trong qua trinh diéu chinh
dién ap khi may phat tai day cong suit tac dung.

Thoi gian chiu dung qua tai cua cdc cudn day may phat dién co gioi
han va phu thudc vao mirc do qué tai, két cau ctia may phat, hé thong lam mat
va c& cong suat ciia may phat dién.

C6 nhiéu nguyén 1y khac nhau c6 thé dugc ap dung dé thue hién bao vé
chéng qua tai cho cuon day may phat di¢n: theo s6 do truc tiép cua nhiét do
cudn day, nhiét do cua chat lam mat hodc gian tiép qua tri ) dong di¢én chay

qua cudn day.
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B c BIG Kénh do ludmg 1
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(Nhigt ke 3
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Kénh do ludmg 2

Hinh 3.14: So d6 nguyén 1y bao vé chong qua tai cudn day may phat dién.

Ta sir dung két hop hai phép do: do truc tiép nhiét do ctia moi chat 1am

mat va do gian tiép qua binh phuong tri s6 hiéu dung cta dong dién.

Hé théng do luong gém hai kénh 1am viéc song song, bao vé chi tac

dong khi ca hai role RL1 va RL2 cung tac dong.

3.4.1.8. Bao vé chdng tan s6 giam thap.

Tan s6 cua hé théng dién c6 thé bi giam thap do mét can bang (thiéu)

cong suét tic dung trong hé thong hodc do hé thong ty dong diéu chinh tan sb

dat & cac may dién bi hu hong. Tan so6 thap c6 thé gay nhiéu hau qua xau:

Lam hong canh tuabin do bi rung.

Giam nang sudt cuia cac thiét bi tu dung nhu bom, quat, hé théng
cap nhién liéu, hé thong 1am mat. ..

Lam tang nhiét do ciia may dién qua mirc cho phép do ton that thép
tang 1én va hé thong 1am mat bi giam nang suat.

Gay bao hoa mach tir ciia cac may bién ap.

Bio vé chong tan s6 giam thap thudng ¢ 2 muc tic dong, cap thir nhat

v6i tan s6 khoi dong fiq = 47,5 Hz tac dong tic thoi cach ly may phat dién ra

khoi hé thong. Cap thtr 2 s& tac dong dimg to6 may néu sau khi mdy phat bi

cach ly ra khoi hé théng mot khoang thoi gian xac dinh ma tan s6 khong thé

khéi phuc lai tri s6 binh thuong.

3.4.1.9. Bao vé chong ludng cong suit ngworc.
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Dé bao vé chong ché d6 cong suit nguoc, ngudi ta kiém tra hudng
cong suat tic dung cia may phat dién. Yéu cau role huéng cong suit phai co
dd nhay cao dé phat hién duoc lué)ng cong Sut nguoc voi tri s6 kha bé
(thudng chi dé bu dép lai ton thit co cia may phat trong ché do nay).

Pé dam bao d6 nhay ctia bao vé cong suat ngugc cla cac may phat dién
cO cong suét 16n, mach dong dién cua bao vé thuong duoc dau vao 156i do
ludng ctua may bién dong (thay cho 15i bao vé thuong dung cho céc thiét bi
bao v¢ khac).

Bao vé chong cong suat ngugc thuong c6 2 cap tac dong. Cap thir nhat
v6i thoi gian khoang 2 — 5 gidy sau khi van STOP khan cip 1am viéc va cép
thir 2 véi thoi gian cat may khoang vai chuc gidy khong qua tiép diém cuia van

STOP (hinh 3.15).

BU Ciap 2
(1D — ts
RP L2
G) Cit
e
BI
[ — RN B
:I : Ciap 1
-1} vanSTOP

Hinh 3.15: So' @b nguyén 1y cta bao vé chong céng suat nguoc.
3.4.2. Bao vé cac duwong diy truyén tii va phan phdi dién.

Phuong phap va chung loai thiét bi bao vé cac duong day tai dién phu
thudc rat nhiéu yéu t6 nhu: dudng day trén khong hay day cap, chiéu dai
duong day, phuong thic ndi dat cia hé théng, cong suat truyén tai va tam
quan trong ciia dudng day, sé mach truyén tai va vi tri ciia duong day trong
c4u hinh hé thdng, cip dién ap cua dudng day v.v...

Puong day cip dién ap danh dinh tir 220 kV trd 1én dugc goi 1a duong
day truyén tai va tir 110 kV tré xudng duoc goi 1a duong day phan phdi.

Nhitng su c¢d thuong gip d6i véi duong day tai dién 1a ngidn mach

(nhiéu pha hodc mot pha) cham dat 1 pha (trong luéi dién c6 trung diém cach
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dién hodc ndi qua cudn Petersen), qua dién ap (khi quyén hoic thao tac), dut
day va qué tai. Pé chong cac dang ngan mach trong ludi ha 4p thudng ngudi
ta dung cau chay hodc aptomat (khi cu tu dong cit mach dién khi c6 dong
dién qua tai hodc ngin mach chay qua, dong tré lai bang tay sau khi da khéc
phuc su cd).

Dé bao vé cac dudng day trung ap chdng ngin mach, ngudi ta dung cac
loai bao vé:

- Qua dong dién cat nhanh hodc c6 thoi gian (v6i dic tinh doc 1ap hoic
phu thudc);

- Qua dong dién c6 hudng;

- So léch dung céap thtr cdp chuyén dung;

- Khoang cach.

Dbi v6i cac duong diy cao ap va siéu cao ap, nguoi ta thuong dung cac
loai bao vé: So lIéch dong dién; khoang cach; so sanh tin hi€u; so sanh pha; so

sanh hudng (cong suat hoic dong dién). [Trich tr 121 — 1]
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KET LUAN

Sau 3 thang 1am t6t nghiép, dudi sy huéng dan tan tinh cia thay gido
PGS.TS Hoang Xuan Binh va cac thdy ¢ gido trong khoa cung ban bé cong
v6i sy nd lyc ban than dén nay em d hoan thanh d6 4n tét nghiép voi dé tai:
“Nghién ctru tong quan vé tram phat dién — Di sau do luong va bao vé”.

Qua trinh thuc hién dd 4n da giip em cung c6 lai kién thtrc da hoc va
hiéu thém vé nhiéu thyc té. Trong dé tai nay em di giai quyét duoc nhimg vén
dé co ban sau:

1. Tong quan vé tram phat dién

2. Bién ddi tin hiéu va cac khi cu dién cta tram phat dién

3. Tu dong hoa do luong va bao v¢ tram phat dién

Tuy nhién, do thoi gian nghién ctru dé tai khong co nhiéu, trinh do
chuyén mon con han ché. Mit khac viéc thu thap tai li¢u con nhiéu khé khan
tré ngai va nhitng diéu kién khach quan khac cho nén khéng thé tranh khoi
nhimg thiéu s6t. Em mong céc thdy co gido trong khoa cing cic ban dong
nghiép s& giup d& em, dong goép nhimg ¥ kién dé dé tai ctia em duoc hoan
thién hon.

Em xin chan thanh cam on!
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