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LOI MO DAU

Tram phat dién tau thuy thoi so khai chitc ning chi cung cdp anh sang
phuc vu cho tin hi€éu Hang hai, sinh hoat 1a chu yéu. Cong suét tram phat rat
nho va khai niém tram phat luc d6 khong mang tinh k¥ thuat, khong phai 1a
yéu té quyét dinh dén tinh mang con tau va thuy thi doan, khong nim trong
nhitng diéu bt budc cua luat hang hai, khong phai thoa man cac yéu cu phai
c¢6 vé qui pham, khong ding trong hang loat cac cong udc qudc té vé an toan,
cuiru nan...

Ngay nay,do muc do phat trién vé nhiéu mat, su bung nd vé khoa hoc
cong ngh¢, dac bict vé tin hoc da lam thay ddi han vé dién mao cua hé théng
tram phat dién tau thuy. Tram phat di¢n tau thuy duoc vi nhu trai tim cua con
tau, diéu d6 hoan toan ding vé1 thuc té, chinh tim quan trong 16n lao d6 nén hé¢
thdng tram phat khi thiét ké phai dap img mot s6 yéu cau nhat dinh, c6 hé s6 an
toan cao, hoat dong tin cay, viing trac. Tram phat nhin vé céu truc bao gém:

Bang phan phdi dién chinh (Main Switch Board — MSB)

MSB 14 noi tap trung nang luong dé phan bb dén cac phu tai, trén MSB
vé co ban tap trung mot s6 thiét bi: Po luong, kiém tra, khi cum phan phéi va
bao vé, thiét bi diéu chinh, diéu khién, cic thiét bi giao dién véi con
nguoi...MSB hién nay ciing di c6 budc nhdy 16n vé cong nghé, duoc thira
huéng cac tinh hoa k¥ thuat vé nhan loai, ciu trac cia MSB hién nay gon,
tich hop duoc nhiéu thiét bi k¥ thuat cao voi kha nang diéu khién, diéu chinh,
thu thap va st 1y, tra doi thong tin....16n.

Sau mot thoi gian nd luc tim hiéu, nghién ctru dé hoan thanh tét nhiém
vu thiét ké tot nghiép clia minh véi sy cd gang clia ban than dén nay em di
hoan thanh d6 4n cta minh ding thoi gian va yéu cau vai ndi dung: “Nghién
ctru hé thong tram phdt trén tau 700Teu , di sau phédn tich hé thong Bing
phén phéi dién chinh.”



Ban d6 an duoc trinh bay bao gém 3 chuong :
Chuong 1 : HE THONG BIEN TREN TAU THUY
Chuong 2 : TRAM PHAT TAU 700 TEU
Chuong 3 : BANG DIEN CHINH TAU 700 TEU.



CHUONG 1.
HE THONG PIEN TREN TAU THUY

1.1.TONG QUAT VE HE THONG PIEN TAU 700TEU

e Thong s tong quan

- Chiéu dai:

+ Chiéu dai 16n nhat :  Lyax =133,6 m

+ Chiéu dai giira 2 duong vuong goc: L =126,8 m

- Chiéu rong 16n nhat:  Bpa = 19.4 m

- Chiéu cao man: H=9.4 m

- Chiéu chim thiét ké:T= 7,36 m

- Strc ché container:  700TEU

e Thong s6 may chinh

- Loai may :8M43C do hing MANB & W san xuat

- Cong suat: Ny 7200 Kw

-\Vong quay: Nmax 500 rpm

- S6 xilanh: 8 xilanh

e Gi6i thiéu tong quat hé thong dién

Trén tau thuy nguén nang lugng di¢n chinh dugc tao ra nho cac may
phat dién déng bd pha, dugc truyén dong boi cac dong co Diesel phu, Diesel
chinh hodc Turbin. Sé luong va cong sudt ciia cac may phat phu thude vao
yéu cau phu tai, hay cach khéac 1a phu thudc vao kich thudc trong tai va tinh
chat con tau. Thong thuong mot tram dién tau thay c6 tir 02 - 05 t6 may dugc
thiét ké dé ching c6 thé 1am viéc song song véi nhau. Muc dich 1am ting tinh
an toan, dam bao cung cap dién mot cach lién tuc cho cac phu tai dong thoi van
dam bao hiéu qua khai thac str dung ciing nhu hiéu qua kinh té. Tuy nhién khi
C4C may phat cong tac song song véi nhau thi cac qua trinh dién ra trong hé

théng cang phuc tap, tham chi c6 thé dan dén hé théng hoat dong mat 6n dinh.



So d6 phan b niang luong dién tau thuy duoc mo ta :
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Hinh 1.1: Mot kiéu so d6 phan bé dién ning trén tau thay
Trong do:

- MF1, MF2, MF3: Cac may phat dong bo 3 pha.

- P1, B2, B3: Cac dong co cip lai cac may phat, c6 thé 1a dong co
Diesel hay Turbin.

- AT1, AT2, AT3: Cac Aptomat chinh cua may phat.

- TC: Thanh cai 1 noi tp trung ning luong dién, tuy theo cau trac cac
tau khac nhau ma sb luong va su b tri thanh cai khac nhau.

- PT1, PT2,... PTn: Phu tai ti€éu thu nang luong dién

TAt ca cac phu tai ti€u thy nang luong di¢n déu duoc thiét ké, ché tao
cong tac véi mdt dién ap, tan sé dinh muc cho trude, va chi khi cong tac voi
dién ap, tan s6 nay thi thiét bi méi hoat dong tin cay va co tudi tho cao. Do
vay, dé duy tri duoc mot dién ap va tan sd khong doi cung cép cho cac phu
tai, tram phat dién tau thuy déu duoc trang bi cac hé théng tu dong 6n dinh
dién 4p, tu dong diéu chinh vong quay Diesel, hé thong phan chia tai phan tac

dung va tai tac dung...



Trong qua trinh lam vi¢c song song thi viéc phan chia tai gitra cac may
phat 1a mot viéc hét sttc quan trong. Viéc chia tai tac dung giita cac mdy phat
phu thudc vao dong co so cép va cu thé hon 1a lién quan dén hé diéu toc. Phan
chia tai phan tac dung lién quan dén hé diéu chinh dién ap, hay 1a phu thudc
gia tri dong kich tr cua tirng may khi ching lam vi¢c song song.

Pé dam béao hé théng lam viéc an toan thi tram phat dién tau thuy con
duogc trang bi cac thiét bi bao dong, bao vé€ nhu: voi may phat c6 bao vé ngén
mach, qué tai, cong suit nguoc,... véi dong co so cap 1a dong co diesel 1a cac
thong s6 ap luc dau bdi tron, nhiét dd nudc 1am mat, qua téc do,v.v...

Ché d6 hoat dong cua h¢ théng nang luong dién tau thuy luon thay ddi
phu thudc véo timg ché d6 hoat dong ciia con tau. Tuy vay hé thong van ludn
phai dam bao tinh 6n dinh va phai tuin tha cdc quy dinh, yéu ciu vé chat
luong hé thong.

1.2.GIOI THIEU MOQT SO HE THONG PIEN HINH

1.2.1.H¢ théng dién ciia tram phat dién.

Nhu d3 trinh bay, tau 700TEU c¢6 hé thong dong luc truyén dong cho
chan vit loai bién budc cho nén nd cé trang bi may phat dong truc. Loai may
phat dong truc nay dat gitra diezel chinh va chan vit ngay trén truc quay chan
vit. Pay cling 1a hinh thirc phat dién phé bién ctia cac tau hién dai c6 chan vit
14 loai bién budc.

Tram phét cta tau 700TEU duoc dat tai ting 1 va tang 2 cua tau. Tang
1 dat diezel chinh ciing 14 noi dat may phat dong truc, tang 2 dat 2 may phat
cua tram phat chinh c¢6 cong suat 538K VA, dién ap dinh muirc 440V, tan sb
60Hz va 1 may phét sy ¢b. Cac may phat déu duoc lai boi dong co diezel.

Phong diéu khién tram phat dién va bang dién chinh duoc dat tai téng 3
cta tau. Pay 1a noi kiém soat moi théng sb cua tram phat. Cling nhur cic con

tau cung thé hé thi phong diéu khién duoc bd tri kha hop 1y.



Viéc bd tri hé théng ning lugng dién cung cp cho tau nhu vay 1a rat
hop 1y va kinh té, vira dam bao viéc cung cip du ning luong dién cho tau
trong moi giai doan ctia hanh trinh vira dam béo tinh tin cdy ctia hé thdng
cung cip ning lugng. May phat dong truc s& hoat dong trong qua trinh tau
hanh trinh trén bién, viéc thay doi van tdc tau thong qua thay d6i budc chan
vit nén dam bao tinh 6n dinh tan sd cho tram phat. CAc may phat khac tiy
theo mirc d0 str dung nang lugng dién trén tau ma s€ dugc hoat dong va hoa
vao ludi.

1.2.2.H¢ thong dién budng may

Tau container 700TEU c¢6 budng may gém 4 tang. O mdi tang lai duoc
bb tri cac hé thong khac nhau. Trang thiét bi dién buong may & méi tang nhu
Sau.

- Tang 1: 1a noi dat diezel chinh ciing 13 noi dit may phat dong truc.
Tang nay dit cac dong co may phu nhu bom ballast, bom la-canh, bom nudc
lam mat, nuGe sinh hoat, cac bom dau.. .Té‘mg nay ciling dit bang diéu khién
clia cac dong co trén, bang diéu khién may phan ly dau-nudc.

- Tang 2: 13 noi dat tram phat chinh v6i 2 may phat cung seri, 1 may
phat su cd, ngay bén trén 1a bang dién chinh. TAng nay con dit bang bang
diéu khién may chinh, hé théng tu dong kiém tra, hé théng may nén khi,
budng may loc, 10 d6t gié lau dau...

- Tang 3 : dit ndi hoi kinh té, ddy 13 ndi hoi lién hop phu khi xa ¢6
dudng cap nhiét tir khi xa cia diezel chinh. Tang nay c6 budng may lai, may
la1 loai PT500 véi duong kinh truc banh 141 1a 22 (cm).

- Tang 4 : Pay la tang b tri kho vat tu dung dé thay thé sia chita cac
hé thong trén tau.

Viéc sap xép bd tri cac budng va cac ting nhu vay 1a kha hop 1y va
khoa hoc. Diéu nay la rat quan trong ddi vai viée van hanh khai thac con tau,

g6p phan ting kha ning tng xu kip thoi khi ¢ su cd.



1.2.3.H¢ thong dién trén boong

Trén boong tau 14 noi bé tri cac may neo, toi quan day. Voi tau 700TEU
trén boong bd tri 2 ti neo & phia mii, ddy 1a loai may neo dit ngang do hing
BEN (Pirc) san xuat. May neo ddng thoi kiém ca chire ning toi quan diy bang
viéc co thém tréng toi. Pong co toi neo 1a dong co di bd roto 16ng séc ¢o 3 cap
tde dd v4i 2 cudn day stato. B truyén dong xich neo do hang STEEN ché tao.
Xich neo loai thép duc c6 thanh ngang véi tong chiéu dai 500 (m).

Phia miii cling dit chan vit mili do hing JUSTRAM ché tao. Pay la loai
chan vit ¢6 bude ¢d dinh , truyén dong tir dong co di bd roto day quén co cong
suat 500Kw, dién ap dinh mac 440V, dong dinh mtc 770A .

Phia 1ai ciing b6 tri 1 toi quan ddy, loai twong tu phia mili nhung cong
suat nho hon do chi dam nhan chuc ning toi cap khi diéu dong , ra vao cang.

Hé thong 1am hang déu duogc didu khién théng qua may tinh tai budng
1ai. 3 khoang hang chira container déu c6 nap ham hang dong mo bang dong

co thuy luc.



CHUONG 2.
TRAM PHAT TAU 700 Teu

2.1.TONG QUAN VE TRAM PHAT PIEN
2.1.1. Khai niém

- Tram phat dién tau thuy 1a noi tao ra va cung cdp dién ning cho
toan tau. Tram phat dién bao gdm cac may phat dién, dong co lai may phat,
cac khi cu dién, cac thiét bi bao vé va thiét bi do cac thong sd dién cua tram
phat va phu tai va hé théng phan bd ning luong dién t6i cac phu tai.

- Cong suat cua tram phat ti 18 thuan véi trong tai tau, cling nhu murc
do dién khi hod, tu dong hoa va ca loai hang hoa ma tau cho. Pé dam bao an
toan cho con tau trong moi ché d6 lam viéc,thi ngoai tram phat chinh ra con
c6 tram phat su c¢b. Tram phét dién su cd co cong suit nho va chi cung cap
cho mot sé hé théng rat quan trong. D6 13 cac hé thdng nhu may 1ai, thiét bi
radio, vo tuyén dién...trén tau thuy thi ngudn su ¢b can phai ké dén ca acquy,
dic biét trén tau ngam thi acquy 12 ngudn cung cap dién chinh.

- Tram phat dién va cac thiét bi dan dién tao thanh ludi dién trén tau.
Tram phat c6 nhiém vu cung cép dién véi chat luong tdt nhat cho céac phu tai
dién trén tau hoat dong trong moi ché do cong tac. Viéc thiét ké lép dat cac
thiét bi cua tram phat dién 13 yéu t6 quan trong, quyét dinh dén tinh ki thuat,
kinh té, muc d tu dong ho4, thuan tién st dung va tham mi cua con tau.

- Mbi truong 1am viée cia cac thiét bi dién trén tau thuy 1a rat khac nghiét:

+ Chiju tac dong hoa hoc cuia hoi dau, hoi mubi

+ P06 am cao (98%).

+ Nhiét d6 moi truong thay doi trong pham vi rong.

+ Do nghiéng tdi da cua thiét bj 1a 15°. Do nghiéng chong chanh cta
thanh tau so v6i phuong thang dung 1a 22°30. Su chin dong manh cua thanh

tau véi song, su dao dong 16n do may mobce, chan vit lam viéc tao nén.



Chinh méi trudng 1am vié d6 din dén 6 xy hoa nhanh cac thiét bi
dién, [am gidm dién tr¢ cach dién cua thiét bi dién nén c6 thé gay ra nhiing su
cb bat thuong, 1am giam sy tiép xuc cua cac tiép diém, ting sy dn mon cia cd
g6p va vanh truogt. Cac thiét bi dién bi nut, vo, gia hod hoac bong 16p son phu,
cac thiét bi dién hu héng vé co do chan dong rung lic, din dén dd chinh x4c
kém va giam tudi tho.

- Do 1am viéc trong diéu kién rat khic nghiét nhu vay nén tram phat
dién phai dam bao céc yéu cau sau:

* Yéu cau cong tac ciia tram phat dién tau thuy:

- Tram phat dién phai c6 két cau chic chin, co dd bén co hoc cao, chiu
duoc sy va dap va chan dong manh.

- Do cach dién cua may dién, cap dién phai cao, chiu duoc do am, nhiét
do cao.

- Do 6n dinh cao, nhat 1a bd tu dong diéu chinh dién 4p va bd tu dong
diéu chinh tan sd.

- Pdi voi cac phan tir riéng biét phai chiu duge rung lac, lam viéc lau
dai trong méi truong c¢6 do am cao, nhiét d6 16n. Phai khong tham nudc, khod
chay, khong bi tac dung béi hoi nude mén, hoi dau va axit.

*Yéu cau v6i hé thong dién ning tau thuy:

Hé thong dién nang tau thuy 13 sy két hop nhiéu phan tir riéng biét. Khi
con tau van hanh khai thac khong cho phép gian doan cung cdp dién bat ki
mot hé théng nao. Trong truong hop dic biét, chi cho phép gian doan cung
cap dién mot sd hé thdng khong quan trong trong thoi gian ngan. Con dbi véi
cac hé théng dac biét quan trong nhu may lai, ctru hod, dén hanh trinh, vo
tuyén dién, ra da, la ban , may do sdu..nguoi ta phai cung cdp dién tir hai
nguén riéng bi¢t. Tram phat dién su cd phai 1ap tirc phat dién sau 10s khi tram

phat chinh mét dién.



2.1.2.C4c quy dinh diing kiém vé hé thong tw dong on dinh dién ap
va cic chi tiéu danh gia chit hrong hé thong tw dong

2.1.2.1. Quy dinh diing kiém

Quy dinh ctia DPang kiém nhu sau:

- Ché d9 tinh:

Khi phu tai thay doi tr 0 - 1y, VOi cos ¢ = COS QPgm, tbc do quay cua
dong co so cap bang toc do quay dinh mirc véi sai sb 5% thi dién 4p cua may
phat khong thay d6i qué + 2.5%Uqy,. COn khi cos ¢ thay doi tir 0.6 - 0.9 thi su
dao dong nay khong qua £3.5%.

- Ché do dong:

Khi thay doi tai dot ngot thi thoi gian diéu chinh (6n dinh) khong vuot
qua 1.5 (s), khi thay d6i tai dot ngot voi P = 60% Py Va cOS ¢ < 0.4 thi do
quéa chinh khong vuot qua -15% dén +20% dién ap dinh mic.

2.1.2.2. Chi tiéu danh gia chat lwgng hé thong tu dong

Chat lugng hé théng diéu khién tu dong dugce danh gia qua cac chi tiéu
tinh 6n dinh va cac chi tiéu khac ctia qué trinh qua do va xac lap.

Mot hé théng diéu khién tu dong goi 1a 6n dinh khi tin hiéu ra cua hé
thong tat dan theo thoi gian.

limy , (t)=0
IImytqﬁ() 2.1)

hay 13 khi tin hiéu cta hé tién t6i mot gia tri 6n dinh hang sb khi tin
hiéu vao u(t) = 1(t).

- Chét luong tinh: Sau khi di vao on dinh & trang thai x4c lap van ton
tai mot sai léch nao d6 tuy thudc vao bd diéu khién. Do 1a chat luong tinh va
duogc danh gid theo sai 1éch tinh.

s=lime (t) =e(w) (2.2)

t—>wo

- Chét luong dong:

10



+ D§ qua chinh (lwong qua diéu chinh): Omax = Ymax - Y () trong d6
Vmax 12 gid tri 16n nhat ctia ham qua do y(t).

+ Thoi gian qua dd tyg: La thoi gian duoc tinh dén khi gid tri ham qué
d6 di vao ving 6n dinh.

+ D0 tac dong nhanh cua hé thdng dugce danh gia bang thoi diém ma
ham qua do dat duoc gia tri y(co) 1an dau tién.

+ S6 1an dao dong n xung quanh gia tri y (o).

Chat luong dong cua hé théng duoc xac dinh qua céc tiéu chuan tich
phan, ty theo dang dudng cong qua d6 ma ching ta ¢ cac tiéu chuan danh
gia khac nhau .

2.1.3. Chi tiéu chat lwong tram phat dién tau thiy

2.1.3.1. Hé s6 dic trung sw bién dang dic tinh thoi gian cia dién ap
va dong dién.

Chi sb bién dang dic tinh thoi gian cta dién ap va dong dién trong ludi

dién tau thuy duoc xac dinh:

5 anh
K, = “‘;\C *100% (2.3)

n

Trong d6: K, - H¢ s6 bién dang dién ap.
Ay, - Gia tr1 hiéu dung ctia song bac h
Ac - Gia tri hiéu dung cua dic tinh.
2.1.3.2. Hé s6 d¢ léch cue dai gia tri tiec thoi ciia dién ap doi véi
song bac mot U,,.

U, =2 %1000 (2.4)

YuW2
Trong d6:  AUp: do 1€ch dién ap cuc dai

U;: Gia tr1 hi€u dung soéng bac 1 cua dién ap

11



Do c6 ton hao gay nén boi cic song bic cao cua dong dién trong cic
may dién, bién ap, tu dién trong céc thiét bj bu cos® nén can xac dinh gia tri
trung binh ctia hé s6 bién dang K, trong mot thoi gian dai.

2.1.3.3. Hé s6 ham lugng séng bic cao

Dé danh gia tac dung cua ludi dbi véi song radio ta can xac dinh ham

lugng song bac cao k. H¢ ) nay dugc dinh nghia:
Kip = — (2-5)

Bang phuong phap do luong ta ¢ thé xac dinh toan b phd tan cua tin
hi¢éu dién ap va dong dién hodc chi xac dinh ham lugng ciia mot sb song bac
cao phu thudc vao ) luong, loai thiét bi ¢6 trong hé théng.

2.1.3.4. Hé sb dic trung su léch dién ap, tin s6 va do phi ddi xirng
cua dién ap.

- Céc hé sb dic trung do 1éch dién ap va tan s cua ludi dién tau thuy
1a: P 1éch dién 4p SU, do 1éch tan sb .

- Cac hé sd nay can phai xac dinh ¢ trang thai dong va tinh theo biéu
thirc sau:

Heé s do léch dién ap:

s =2 e wq 00 (2.6)

dm
Trong d6:  Ugm 1a dién 4p dinh murc
U la gia tri hi¢u dung trén thanh cai.
Hé sb do 1éch tan sb:
5 =1 = Tam 10004 2.7)

dm
Trong do:  fyy 1a tan so6 dinh muc.
f1a gia tr1 tan so trén thanh cai.

Ngoai ra con phai xac dinh thoi gian ton tai qua trinh qua do.
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2.1.3.5. Chi s6 phi ddi xtrng dién ap.

- Chi sb phi ddi xtmg dién ap co6 thé 1a hé s6 khong ddi xtng dién ap

W, duogc xac dinh nhu ty s6 do léch cuc dai cua dién ap trung binh AU cua

pha bat ky ddi v6i gia trj trung binh cta dién ap ludi Uy,
AU

Wn
U th

(2.8)

- Theo quy dinh cua t6 chire k¥ thuat dién qudc té (IEC) néu do phi ddi
xtng vugt quéa 5% thi can phai chi ¥ téi thanh phan dién ap ddi xtmg nguoc
khi phén tich ché d6 1am viéc cta dong co di bo.

2.1.3.6. Hé so dic trung su phéin chia tii tic dung va phan khang
giira caic may lam vi€c song song.

Céc chi s6 nay khong gip trong ludi dién bo ma chi gip trong ludi dién
tau thuy vi né ¢6 lién quan dén sy 1am viéc lién tuc cua tram dién. Céc chi s6

phén bd cong suat tac dung va phan khang 8P;, 5Q; xac dinh nhu sau:

oP. = 1 *100%
Qi - Z Pin
&, =L *100% (2.9)

Trong d6:  P;, Q;: Cong suat tic dung va phan khang
Pom: Qnm: Téi dinh mirc céng suit tac dung va phan khang
clia may phat lam viéc song song c6 cong suit 16n nhat.
n: S6 lugng méay phat dang lam viéc song song
ai: Hé s6 ty 1& phu thudc vao sb lugng va cong suat ciia

cac may dang lam vi€c song song.
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2.1.3.7. Cac chi sb phu
Do dic diém cua ludi dién tau thuy la luoi mém, cac may phat c6 hé
diéu chinh dién ap va tan sd doc 1ap nén trong hé théng xuét hién do léch U/f
so vOi gia tri dinh muec.
Hé sb nay dugc xac dinh nhu sau:
U_Usn

5¢ = %*100% (2.10)

dm

f

dm

Pai lugng ndy nén tinh trong thoi gian dai va lay gia trj trung binh vi
n6 anh hudng téi ton hao trong mach ti.

2.2. GIOI THIEU CHUNG VE HE THONG PIEU KHIEN TU
XA DIEZEL

2.2.1. Khai niém chung vé hé thong diéu khién tir xa diezel

Hé thong diéu khién tir xa diesel 1a hé thdng cho phép dung mot tay
diéu khién giat & budng lai hay trung tdm diéu khién ctia buéng may , c6 thé
thue hién dugc qua trinh khai dong , dimg , dao chiéu quay , diéu chinh téc
do dong co diesel tir xa .

Hé thdng diéu khién tir xa diesel may chinh, hodc hé théng diéu khién
tir xa diezel lai may phat 13 nhitng hé thong dugc sir dung rong rai thay vi viéc
diéu khién tai chd , hay noi cach khéac viéc diéu khién tir xa diesel may chinh
cho phép str mét tay diéu khién tir budng l4i hodc budng diéu khién tap trung
(trung tam diéu khién), ma & d6 co thé thyc hién viéc khoi dong, dimg méy ,
dao chiéu quay, diéu chinh téc d6 , dong mé ly hop va kiém tra giam sat .

Nhiing dic diém chinh cia hé thong diéu khién tir xa diezel ¢ thé duoc
ké toi nhu sau:

* Uu diém ciia hé thong :

-Giam bét duoc s6 ngudi phuc vu trén tau
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- Rt ngin thoi gian thao tac van hanh cho hé théng xu 1y trung tim
d3 dam nhan nhiing chtic nang diéu khién trung gian
-Thyc hién 1énh chinh x4c 6n dinh va nhanh chéng
-Cai thién duge diéu kién lam viéce cta con nguoi
-Nang cao d9 tin cdy tinh an toan trong qua trinh khai thac con tau
-C6 thé thyc hién khai thac t6i uu va theo doi tir xa tinh trang k¥ thuat cua may
-Cho phép hinh thanh mét trung tam dIéu khién tién toi tao dléu kién
hoan thién khai thac t0i wu con tau .
* Nhwoc diém ciia hé thong :
-Hé thong co cau tric phirc tap va chi phi dau tu 16n , duong dan dau ,
dan gié phai kéo tirxa ...
-Gia thanh cao
-Doi hoi ngudi khai thac phai c¢6 trinh do chuyén mon nhat dinh .
2.2.2. Cac chirc ning ciia hé thong diéu khién tir xa diezel
-Chtrc ndng ham nong diezel
-Chtrc ndng khoi dong tir xa diesel
-Chtrc ndng dung tir xa diesel
-Chirc ning dao chiéu quay tir xa diesel
-Chirc nang dléu chinh téc do tir xa diesel
-Chtrc nang tuy dong kiém tra , b4o dong va bao v¢ diesel
-Chirc nang diéu khién dong mo ly hop tir xa diesel
2.2. 3. Céc yéu cau ddi voi viée diéu khién tir xa diezel
-Viéc thuc hién diéu khién may chi bang mot tay diéu khién c6 thé dua
tay diéu khién tir vi tri bat ky nao d6 dén vi tri can thiét ma khong can dumg lai &
cac vi tri trung gian , cac thao tac trung gian déu do hé thong thuc hién .
-Khi tay diéu khién dwa dén vi tri nhu mong mudn phai duogc giit cb
dinh & d6 , vi tri tay diéu khién tir xa diesel phai pht hop voi cac 1énh diéu

khién may va chi béo .
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-Hé thong diéu khién tir xa dam bao diéu chinh toc d6 bing phing
theo yéu cau dit ra .

-Tuy timg loai tau ma hé théng co6 tram diéu khién du phong ngoai
trung tam diéu khién chinh & buéng 14i , nén dat tram diéu khién phu ¢ cach
ga . Khi tram diéu khién chinh hoat dong thi tram diéu khién phu ciling hoat
dong theo (khong can phai chuyén tram diéu khién vi i do co dong) .

-Khi mét nguén chinh can c¢6 bd tu dong dong mé nguén su b,
nguon sy c¢d can phai ngit ra khi diéu khién bang tay .

-C6 thé thay doi toc do diesel theo chuong trinh , c6 3 loai chuong
trinh : chuong trinh chdm , binh thudng , nhanh ( sy ¢d ) . Trong d6 chuong
trinh cham dung cho may tdc do thap dé tranh tng suét toa nhiét cho may ,
chuong trinh s ¢d c6 thé dung cho tau hodc may co su ¢b va duoc diéu khién
khan cap cho nhimng truong hop sau :

+ C6 thé khai dong diesel v6i luong nhién liéu 16n

+ C6 thé thyc hién nguoc lai khi tdc do chiéu kia dang cao

+ Dua diesel dat t6i toc do on dinh nhanh

+ Cho diesel chiu tai cuc dai

+ Co thé tac dong truc tiép 1én thanh rang nhién liéu dé dumg diesel
khan cap

-Hé thdng c6 thé khoi dong lai khi 1an khoi dong trude khong thanh cong

+ SO lan khoi dong lai tir 3+7 lan , 1an khai dong cudi cung khong
thanh cong thi khong cho phép khaéi dong nira .

+ Can c6 role trung gian khéng ché thoi gian giit cac 1an khai dong
cling nhu tong thoi gian cac 1an khai dong

-Phai dam bao diesel vuot nhanh qua ving téc d6 cong huong , néu
tay diéu khién vo tinh dit vao ving toc d6 cong huodng thi hé thdng phai tu
dong lam viéc & dudi hodc trén ving cong hudng ( bang cach giam hay ting

luong nhién li¢u vao dong co) .
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-Cén trang bi h¢ théng tu dong kiém tra bao dong va bao vé cho cac

thong so cua diesel

-Cén ¢6 may tu ghi 1énh va hoan thanh Iénh theo tdc do diesel

-Can str dung bd di€u chinh tdéc d§ nhi€u ché do , ngoai diéu chinh tée

dd no6 can phai c6 chic nang khac nhu han ché qua tai dong co , giam toc do

diesel khi cac théng sb chinh vuot qua gia tri quy dinh va c6 thé thyc hién

ngat nhanh nhién liéu khi dimg va déo chiéu quay diesel .

-Tru di€u khién tir xa diesel chi nén dat to1 thiéu s6 dén bao nhu bao

cap nguodn, bao hé thong qua tai va bao mot s6 thong so6 chinh .

-Hé théng can xay dung trén cac thiét bi théng nhat hod it ching loai

dé c6 thé thay d6i lap 1an cho nhau . Trong truong hop can thiét co thé trang

bi céc thiét bi du trit .

2.2.4. Céu tric co ban ciia 1 hé thong diéu khién tir xa diezel

Mot hé thong diéu khién tir xa diezel thuong ¢ cau triic nhu sau:

LENH
PIEU
KHIEN

TIN HIEU CAC THONG SO PT

y

A 4

HE THONG NHAN
TIiN
HIEU VA XU Li
TRUNG TAM

A 4

THIET
BI
THU'C
HIEN

A 4

DT

TIN HIEU BAO VE

A

Hinh 2.1: So d6 ciu trac hé théng diéu khién tir xa Diezel
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2.3. May phat dong b trén tram phat
2.3.1. May phat dong b khong choi than

Hinh 2.2: Cau tao ciia mot loai may phat dong bd khong choi than
Trong do:

1- Cira kiém tra mirc dau xoa tron cho vong bi,

2- B0 kich tur tinh,

3- Miéng dém cho cap dién,

4- Thanh chong rung,

5- B0 chinh luu quay,

6- Thiét bi do nhiét @6 (nhiét ké thuy ngan),

7- Cuon day phan ang ciia may phat kich tir xoay chiéu,
8- Cuodn day kich tir cho may phat kich tur,

9- L&i thép ctia phan ung may phat kich ti,

10- Khung va gia d& cho mach tir may kich tur,

11- Mach tur cia may kich tur,

12- Khung chinh cia may phat,

13- Mach tr cua stator,

14- Poan 6ng

15- Mach tur rotor,

16- Chét giit mach tir stator,
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17- T4m giam XA, 18- Cudn day stator,

19- Cuon day rotor, 20- Chét gitr mach tir rotor,
21- Quat gio, 22- Nap may,
23- Than cua quat, 24- Gia do vong bi,

25- Ao ngoai cua vong bi,  26- Truc,
27- Vong dan dau xoa tron, 28- Nép may ddng thoi lam gia d& vong bi,
29- Bao hiém quat gio, 30- Nap bao vé cho bo siy.

2.3.2. Cac dic tinh ciia may phat dong bd

2.3.2.1. Pic tinh ngoai ciia may phat dong bd

2 AU,

cosp =1  cosp =0,8 (dung)

cosp =1

' cosp =0,8 (cam)

Lim
Hinh 2.3: Pic tinh ngoai ciia may phat dong bo

Dac tinh ngoai ciia may phat 1a quan hé gitra dién 4p U trén cuc may
phat va dong dién tai I khi tinh chat tai khong ddi ( cose = const), cling nhu
tbc d6 quay rotor n va dong dién kich tir Lkhong ddi. Dong dién kich thich
khong doi thi dién ap U thay d6i nhu thé nao khi dong dién tai I thay doi.

Tir hinh 2.3, ta thdy rang dic tinh ngoai phu thudc tinh chat tai, tai co
tinh cam khi I tang do phan tmg khu tir nén dién ap giam, duong biéu dién di
xudng,con tai cé tinh dung thi nguoc lai.

U=Udm
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| = lgm, COSQ = COSP g, T = Fom -
Dé thay doi dién dp dinh mirc AU, ciia MFDB.
Do thay d6i dién ap dinh mic AUy, cia MFDB 1a sy thay doi dién ap
khi tai thay d6i tir dinh mirc dén khong tai,trong diéu kién cose = COS® ¢ VA
khong thay d6i dong dién kich tir.

E-U
AU 4, % = —41 100%

g (2.11)
2.3.2.2. Pic tinh ngin mach va ti s6 ngin mach
+ Pic tinh ngan mach 12 quan hé : I,-f(i) ; U=0; f = f4p.
Gia thiét ltc ngin mach :
+BoquaR, (R, =0).

+ Vay mach dién luc nay 13 thuan cam (¥ = 90°).

Ig=Icos¥ =0
Id=Isin¥Y =1
Taco:
E FYvy qud I
iX, I
E=+jIX, =jIX, +jiX 4
Xut T
| X1
T E i Xud {_

Hinh 2.4a: Mach dién thay thé Hinh 2.4b: D6 thi vecto lac ngan mach
khi ngan mach
e Dic tinh ngan mach 1a duong thang vi :
- Luc ngin mach pupu 13 khtr tir
- Mach tur ltic nay khong bao hoa
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- Tir thdng khe hd @ dé sinh :

Es = Eo — jIXua = jIXou : rat nho.

AI
3
sl
he ‘ 1 Pudng 1: Ngian mach 3 pha
L LS Puodng 2: Ngan mach 2 pha
ot | : Dudng 3: Ngan mach 1 pha
| It
I

Hinh 2.5: Pic tinh ngan mach

Ti s0 ngan mach :

K = ln{}
Lgm (2.12)
e |0 12 dong ngan mach tng v&i dong dién kich tir i dé sinh ra suat
dién dongE =E,, khi khong tai

® |, la dong dién dinh mirc cua may phat.

= E=f{i,)
F
i
| I .
fl LT
[=1(1,)
S B
¢ ]
i i
£ ]
# 1
SO AN
N i
Fi 1
I T
{.- : dm
/ ' Lo
# i
ul I
.f.’ A.: B 11
.” ] 3 y o
1tn lTJ".

Hinh 2.6: Xéc dinh tri s6 ngan mach
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Tu hinh 2.6,ta co:

l _ LJ dm
no — X
d (2.13)
X4 14 tri sb bio hoa cua dién khang déng bo doc truc tng voi E =Eq4,
K = Udm _ ]
Xd ldm Xda (2 14)

Thuong xg4« > 1,vay K < 1,nghia Ia I, < l4, lGc ngén mach xac 1ap.
Két luin : Dong dién ngin mach cia MPDB khong 16n vi ltic dé tac
dung cua phan Gng phan tmg khtr tir rit manh.
- Xac dinh ti s6 ngén mach nho dac tinh ngén mach va khong tai :
Tur hai A 0AA’ va A 0BB’,
ta co:
|

K =™ _ lﬂ
lim  1in (2.15)

I 1a dong dién sinh ra Uo = Uy, khi khong tai.

ity 14 dong dién sinh ra I = I, khi ngan mach.

2.3.2.3. Pic tinh diéu chinh

Pic tinh diéu chinh cia may phat 13 quan hé gitta dong dién kich tur It
theo dong dién tai I khi dién 4p U khong d6i va téc do quay rotor n,cos¢ ciing
khong d6i.Piac tinh nay cho biét can phai diéu chinh dong dién kich tir nhu
thé nao dé giit dién 4p U trén dau cuc may phat khong do6i khi ting
tai. Thuong trong cic may phat dién déng bd c6 bd tu dong didu chinh dong

kich tir dé giir dién ap khong doi.
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cosg =0,8 (cAm)

cosgp 20,8 (dung)

Y

lll.—.-

Hinh 2.7: Dic tinh diéu chinh

Dong dién kich thich thay doi ing véi cac tinh chat khac nhau :

- Tai thudn tro : tdng tai thi phai ting dong dién kich tir It dé bu dién ap
roi trén day quan phan tng

- Tai c6 tinh cam : tang tai thi phai tang dong dién kich tir It manh
1t0,dé khic phuc phan Gmg phan tng.

- Tai c6 tinh dung : ting tai thi giam It do phan tmg phan Gng tro tir.

2.3.2.4. Dac tinh khong tai

&

R &

h

t \)*/é\¢ Eo:ﬂ\\‘o

Ep -/ %

Edu B It

Hinh 2.8: Pac tinh khong tai Eq = F(ly)
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Dic tinh khong tai cia may phat dién dong bo 1a quan hé giira sdd E =
Uo va dong dién kich tir I; khi may lam viéc khong tai (1=0) va téc d6 quay
ctia rotor khong d6i.N¢ chinh 1a dang dudng cong tir hoa B = f(H) cua vat liu
sat tir.

E=Ug="1(l) 1=0;f="F4, (2.16)

2.3.3. Hé thong tw dong diéu chinh dién ap

a) Cdu tao ciia by ti dong diéu chinh di¢n dp

Tau 700TEU stur dung b tu dong diéu chinh dién ap R448 véi ciu tao
bdi cac phan tir nhu sau:

+ ST1: Pau cam gidm diéu khién dién ap v6i may phat mot pha

+ ST2: Pau cam giam diéu khién thoi gian tac dong ciia hé théng nhanh
hay cham

+ ST3: Pau cam gidm chon tan sb tram phat (50 hodc 60 Hz)

+ ST4: Pau vao diéu khién dién 4p thong qua dién trd dicu khién bén
ngoai

+ ST5: Pau cam giam chon c¢6 dén hay khong dén hién thi khi diéu
chinh dién 4p theo tan sb (U/f)

+ ST6: Pau cam gidm xac nhan loai dong co lai may phat

+ ST9: Pau cam giam chon loai kich tur

+ F1: Cau chi bao vé mach kich tir

+ P1: Piéu chinh d6 nghiéng dic tinh ngoai

+ P2: Piéu chinh dién ap ctia may phat

+ P3: Piéu chinh d6 6n dinh cua hé thong

+ P4: Dit gi6i han diéu khién toc do

+ P5: Piéu chinh cuong d6 dong kich tir

+ R731: Modul dét gia tri dién ap

+ Xy, Xo, Z1, Z5: Cac dau vao cta nguodn kich tir

+ E+, E- : Céc dau ra kich tir
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+0V, 110V, 220V, 380V: Cac dau vao cua dién ap twong g ctia may phat

+ T.I: Tin hiéu vao cia bién dong diéu khién do nghiéng dat tinh ngoai

b) Nguyén ly hoat dong:

Tram phat chinh trén tau 700 TEU la hé théng tram phat khong choi
than. Ngudn kich tir chinh duoc 13y tir may phat kich tir. Bo R484 ¢6 thé hoat
dong vdi may phat kich tir loai AREP hodc loai PMG.Trén tau 700TEU st
dung loai AREP.

Hé théng tram phat chinh trén tau: 3 pha, tan s6 60 Hz, st dung loai
may phat 46.2, loai kich tor AREP .

O bo diéu chinh dién ap cac chan giam & ST6, ST9 duoc ndi kin,
chan giam ST3 ¢ vi tri 60 Hz, chan giam STI dé ho, va modul R731 duge

nbi vao bd R448 nhu trén hinh v& sau day:

[ = S o .-
j S-';E cars S vi an ol ey =

~ P g b S e
H prs =y ) - 200 x 14C ovwn |
SECES Line ! _J ! 2x@5€8x 175 = “15 — |
= B =3 ;
3 Stow tuss
v - ! ! |
e § T ] '
Nl B8 il i - (e i
4 ST it | | S, ] | 3
1

¥
(Ces1acv]

Hinh 2.9: Bo TDBDCDA R448

* On dinh dién ap may phat :
Nguyén 1y chung diéu khién dién ap theo do léch:
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ll lo

GNF:

Hinh 2.10: So d6 khéi TPPCPA theo nguyén tic do 1éch duoc ché tao
bang linh kién dién tir

Tin hiéu dién ap thuc ctia may phat U; dugc dua téi phan tir so sanh SS
dé so sanh véi tin hiéu dién ap chuan U,, tin hiéu sai 1éch dién a4p AU = U, — Us
dua dén bo tao xung dé diéu khién goc md cia thyristor dé thay doi gia tri dong
kich tir diéu khién dién 4p cia mdy phat theo su hudng 1am giam gié tri AU.

Khi dién ap thuc ciia may phat sai 1éch so voi tin hiéu dién 4p chuan thi
xuat hién tin hiéu sai léch dién 4p AU diéu khién dong kich tir cia may phat
kich tir, gia tri dong kich tir & cudn kich tir chinh cia may phat sé& thay d6i dé
cho ra gia tr1 dién ap tuong Ung clia may phat theo xu hudng lam giam gia tri
sai léch diéu khién do.

Bo diéu chinh dién ap R448 hoat dong theo nguyén tic do 1éch. Modul
R731 duoc két ndi, v6i cac chirc nang diéu khién 6n dinh dién ap ung véi
tram phat 3 pha va cho phép dit gia tri dién ap chuan thong qua mét module
phéan ap .

Tin hiéu dién &p chuan U0 dua vao bo R448 duoc dit bai module phan
ap. DPién ap pha thyc U ctia may phat dugc dua vao dau 380-0 V ciia bo R448.
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Hai tin hiéu nay so sanh véi nhau cho tin hiéu sai 1éch dién ap AU = U0-U.Tin
hiéu nay s& duoc dung dé diéu khién kich tir ciia may phat (théng qua dau ra
E+, E- cdp nguon 1 chiéu téi cudn Exciter qua d6 diéu khién dugc dong kich
tir cap cho cudn kich tir ciia may phat chinh.).

* Qud trinh tw kich ban dau:

Khi may phat khoi dong, téc d6 ting dan 1én khi d6 tan sb tang dan.

+ V&1 may phat kich tir loai PWG v61 nam cham vinh ctru dat ngay trén
rotor (bd may phat kich tir), khi rotor quay xuat hién strc dién dong trong cac
cudn phu dua vao tao ngudn kich tir cho may phat chinh.

+ V&1 may phat kich tor AREP thi tir du trong mdy cdm Ung 1én cac
cudn phu cac strc dién dong dua vao bo R448 tao nguén kich tir dua to1 cudn
kich tir cua may phat.

Khi xuat hién dién 4p ctia may phat chinh, dién ap cia hai pha U-W
dugc dua vao bo R448 diéu khién kich tir cho may phat. Tan sb may phat ting
1én gidi han diéu khién cta chic nang diéu khién dién ap theo tan s6 U/f chirc
nang nay hoat dong diéu khién dién ap ting tuyén tinh vé6i tan sb. Toi gidi han
tan s6 48 Hz (tng voi tan sd dinh mutrc ctia may phat 1a 50 Hz) hodc 57,5 Hz
(rng véi tan s6 dinh mirc ctia may phat 1a 60 Hz) khi d6 dién ap cuia tram phét
da dat gia tri dinh mtrc. Tan sd tiép tuc ting 1én dién 4p may phat tang 1én khi
dé thong qua bd so sanh dién ap so sanh gia tri dién &p cua may phat va dién
ap dat, gia tri do 1énh thong qua bo so sanh AU diéu khién khong ché dién ap
may phat & gia tri dinh mirc con tan sd tiép tuc ting dén gia tri dinh mirc.

* Chikc ning diéu khién dién dp theo tin so (U/f):

Bo diéu chinh dién ap R448 co chiic ning diéu khién dién ap theo tan
s6 ctia dong dién may phat.

Khi may duoc lai boi dong co lai tan sb ting dan, trong giai doan dau
clia qué trinh ty kich khi tdn s6 cta tram phat con nhé thi chirc ning diéu

khién dién 4p theo tan sd chua hoat dong. Khi tdn sé mdy phat ting 1én gi6i
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han diéu khién cta chtc ning nay, thi dién 4p may phat duoc diéu khién ting
tuyén tinh theo gia tri ctia tan s mdy phat. Khi tin sb may phat dat gié trj 48
Hz tng véi tan s6 dinh muc 13 50 Hz hay 57,5 Hz tmg véi tan s dinh muc 1a
60 Hz khi d6 dién ap ciia may phat da dat gia tri dién 4p dinh muc, khi tan sb
tiép tuc tang 1én dén gia tri dinh mic thi dién ap cua may phat dugc giir
nguyén & gia tri dinh mirc. Néu chan ST5 dugc cam gidm nbi kin (with LAM)
thi ¢ dén bao khi chtrc niang diéu khién dién ap theo tan sd hoat dong. Con
khi chan ST5 dé ho thi khong c6 dén hién thi.

2.3.4. Hoa dong bd.

2.3.4.1. Bo hoa dong b.

Pua may phat dong bd vao cong tac song song voi cic may phat khac
1a quéa trinh dua modt may phat tir trang thai khong cong tac dén trang thai
cung cung cip niang luong 1én thanh cai dang c6 mot hay nhidu mdy phat khac
dang cip ning luong 1én thanh cai d6. Qua trinh hoa déng bd dugc coi 1a
thanh cong phai dam bao:

+ Khong gy ra xung dong 16n.

+ Thoi gian ton tai qua trinh hoa phai ngan.

Hoa dong bo duogc timg dung cho tram phét tau thuy c6 hai cach:

* Hoa dong bd chinh xac.

Pé hoa dong bd chinh xac phai thoa mén 4 diéu kién :

PK 1 : Pién ap may phat can hoa phai bang dién ap ludi.

PK 2 : Tan s6 may phat can hoa phai bang tan s6 ludi.

DK 3 : Tht tu pha cia may phat can hoa phai giéng thir tu pha cta luéi.

DK 4 : Goéc pha ban ddu ctia dién 4p may phat can hoa phai tring voi
goc pha dau cua dién ap cung tén cia ludi dién.

+ Véc to di¢n &p may phat va véc to dién ap ludi trung nhau tai thot
diém dong may phat 1én ludi (tic1a 6 =0).

+ Thu tu pha cta dién ap ludi va dién ap may phat phai nhu nhau.
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Pé kiém tra cac diéu kién hoa déng bd chinh xac néu trén va chon thoi
diém dong MF vao cong tac song song ta tmg dung cac phuong phap sau:

* Hé thong dén tat.

"ﬁ’ k-

G

a | b
Hinh 2.11: Hé thong dén tat

Khi sir dung hé théng nay dé hoa mdy phat 1én 1udi ta can phai thuc
hién nhitng viéc sau:

+ Kiém tra su bang nhau cua tan s6 MF va tan s6 ludi bang tan s ké.

+ Kiém tra su bang nhau cua dién 4p MF va dién 4p ludi bang von ké.

+ Kiém tra thtr ty pha nhu nhau bang cach quan sat cac bong dén. Day
1a hé thong dén tat nén khi thtr tu pha nhu nhau thi cac bong dén sé tat sang
dong thoi.

+ Kiém tra véc to dién ap cac pha twong ung d6 trung nhau chua 13 tai
thoi diém cac bong dén cung tat.

Phuong phéap nay rat don gian va dé chon thoi diém hoa nhung khi sir
dung hé thong nay ngudi van hanh lai khong thé biét dugc tan s6 dién ap cua
may phat 16n hay bé hon tan sb cta dién ap ludi. D6 1a 1y do giai thich tai sao

trong qua trinh sir dung hé thdng nay dé hoa may phat 1én ludi thudng xay ra
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hién tugng dén ludn sang. Ta thiy rang tin s tit sang clia bong dén bang hiéu
tan sd ctia may phat va tan sb cua ludi Af = fe — fL. Khi 2 vecto dién ap chua

trung nhau nhung tan s6 da bang nhau Af = 0 va lic d6

1 1
Up =Up, = > Ucicz = > Upib2.

Pé khic phuc nhuoc diém ctua phuong phap trén ngudi ta di da ra
phuong phap hoa dong bd cac may phat bang hé théng dén quay.
* Hé thong dén quay.

- o

O | 6
{ syscrmosznGLae |

b c

Hinh 2.12: Hé théng dén quay
Tbc d6 quay cua hé thdng dén quay duoc tinh:
A® = ®] — 0 = O — OF.
+Néu o > wg — chiéu quay cta hé dén nguoc chiéu kim dong ho.
2-1-3-2-1-3.
+ Néu o, < o — chiéu quay cta hé dén cung chiéu kim dong hd
2-3-1-2-3-1.
Thoi diém dong may phat 1a lac mot bong tat, hai bong con lai sang
nhu nhau.
Phuong phéap nay c6 wu diém 1a don gian, dé dang xac dinh duoc thoi

diém hoa. Ngoai ra ta c6 thé biét dugc do 1éch cua tan so cua di€n ap ludi va
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dién ap cua may phat dong thoi xac dinh dugce tan s6 cia may phat 16n hon
hay bé hon tan s6 cua dién ap ludi nho viée quan sat chiéu quay cua den.

* Hé thong dong bo ké.

% e
=3 HHAR

3
4 16
5 - |
| 2105
3Fa | —
XC u
3

Hinh 2.13: H¢ théng dong bo ké.
Dé chon thoi diém chinh xac hon nguoi ta tmg dung déng bo ké 1a
thiét bi c6 kim chi thoi diém hoa ddng bd chinh xac.
+ Néu fr > f, thi kim 6 quay cung chiéu kim dong ho.
+ Néu fr < f_thi kim 6 quay nguogc chiéu kim dong ho.

Tbc d6 quay ctia dong bo ké : Ao = wf - oy.

Sau khi dong mach dua déng bo ké vao hoat dong, dong dién chay
trong cac cudn day tao thanh tir trudng quay. Lai tir 1 s& quay theo chiéu nhat
dinh phu thudc vao Aw.

Tai thoi diém céc vécto dién ap tuong tmg trung nhau thi kim dong hd
6 s€ o vitri0.

Khi sir dung dong bo ké dé hoa dong bo cac may phat ta phai cha ¥
rang khi sir dung xong phai tit ngay dong bo ké di vi dong bo ké chi duoc ché
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tao dé 1am viéc trong thoi gian ngin. Tai thoi diém may phat dugce dong 1én
ludi thi cudn 1 ctia dong bo ké s& khong quay nita do khi d6 tan sb cua may
phat dd dugc can bang véi tan s cua ludi do d6 toan bd ning luong dién s& bi
chuyén thanh ning luong nhiét va d6t chay dong bo ké.

* Hoa dong bo thd.

Hoa ddng bo tho 1a tai thoi diém dong may phat gan nhu cac diéu kién
d6 dam bao riéng dicu kién vécto dién 4p pha twong mg ctia may phat dinh
hoa va cua ludi chua trung nhau.

Hoa dong bo thd giy ra dong can bang 16n vi vay can han ché dong

can bang bang cac cudn cam dac biét.
a, b,

| |

Hinh 2.14 : Hé thong hoa dong bo tho

1: Cau dao.

2: Aptomat chinh.

3: Cudn cam giam xung dong khi hoa dong b tho.

Sau khi da khoi dong hé théng diesel lai may phat t6i toc d6 dinh mirc.
Kiém tra tan s6 va dién ap sau d6 dong cau dao 1 trudc nhu vay la da déng
may phat 1én thanh cai thong qua cudn cam sd 3.

Sau vai gidy ta dong aptomat sd 2 va ngay sau d6 md cau dao 1. Khi
hoa ddng bo thod, dong can bang chay trong cudn day phan tmg cta tit ca cac

may dang cong tac trén cung thanh cai, gdy ra mémen quay trén roto cua may
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phat. M6 men nay c6 tic dung kéo roto cac may phat vao dong bo véi nhau.
Qua trinh nay kéo dai mot vai gidy, thoi gian con phu thudc vao tré khang cua
cudn cam va mémen quan tinh cuia cac may phat.

2.3.4.2. Hoat dong ctia b hoa.

+ Hoat dong bang tay.

Hé thong str dung dong bo ké trudc tién ta phai kiém tra cac diéu kién
hoa thoa méin chua. Sau khi cac diéu kién hoa da thoa man thi ta dong
aptomat dé hoa cac may phat.

Gia st ta chon mdy phat s6 1 dé hoa 1én ludi.

- Bat cong tic dé chon may phat s6 1(MF1) hoa 1én ludi.

- Bat cong tac chon phuong phap hoa vé vi tri chon hoa bang tay

- Pong tat ca cac cau dao cdp ngudn. Luc nay aptomat cia MF1 chua
dong 1én luoi.

- Ta quan sat von met, tan s6 ké va dong bo ké. Néu ta thay tan sb cua
may phat s6 1 16n hon tan s6 ciia ludi va kim cua dong bo ké quay phia thuan
chiéu kim dong ho thi ta phai giam lugng nhién liéu dua vao dong co diesel.

- Khi tan s6 MF1 va tan s6 cta ludi da dam bao thi ta quan sat dong bd
ké va hé théng dén tit dé tién hanh dong may phat 1én ludi. Khi dong bo ké
quay theo chiéu kim dong ho va ta chon thoi diém hai dén cung tat thi ta dong
MF1 1én ludi.

+ Hoa déng bo tu dong.

Gia st ta chon may phat s6 1(MF1) dé hoa 1én ludi.

- Bat cong tdc dé chon MF1 hoa 1én luéi.

- Sau d6 khoi dong may phat 1én dén dién ap dinh mic va tan sd xéac
dinh, dé hoa déng bo tu dong ta chi can 4n nat hoa déng bo tu dong.

+ Diéu khién dong ngét cau dao chinh.

Hét sic can trong khi dong hay mé cau dao chinh. Trong truong hop

ludi chua c6 dién, trudge khi dong cau dao phai dam bao cic tai & bang phan
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phdi tai déu ngit. Tay diéu khién bi khoa & vi tri gitta, mudn xoay tay diéu
khién thi ta phai kéo nhe ra khéi vi tri bi khoa. Kéo nhe tay diéu khién ra r6i
van sang chiéu “ CLOSE ”. Nhin 1én phia trén s& thay dén “ ACB OPEN ” tit
con dén “ ACB CLOSE ” sang. Khi ta quan sat thdy kim dong bo ké chi xap
xi “ 0 ” ( chiéu quay cta kim theo chiéu dong ho ). Con hé thdng dén quay
mot dén tét, hai dén con lai sang nhu nhau thi ta tién hanh dong cau dao.

2.3.5. Hé thong phan chia tai tic dung

a) Phdn chia tii tdc dung bang tay

- S8( 028 ) (tap ban v& bang dién chinh) vé vi tri Manual khi d6 chan

1-2 cap tin hiéu diéu khién may phat bang tay dén chan sd 2 cua khéi Al.
Viéc thyc hién phan bd tai tac dung bang tay cho cic may phat dugc
thuc hién trén PANEL s6 5.
+3S15, 6S15 (041) (tap ban vé& bang dién chinh) : La cc cong tic
diéu khién cip ngudn cho dong co secvo quay theo chiéu ting hoic
giam nhién li¢u vao cac Diesel 1,2.C6 3 vi tri téng,giém,tét

+ K23 : La role cAp ngudn cho dong co secvd quay theo chiéu tac

dong giam nhién li¢u vao Diesel.

+ K24: La role cap ngudn cho dong co secvd quay theo chiéu tac

dong tang nhién li¢u vao Diesel
Cac ro le ndy dugc thé hién trén ban v& OUTPUTS1A13/A(017-
GENERATOR PROTECTION DIESEL GENERATOR).

Gia si may phat 1 dang hoat dong, ta hoa may phat 2 lén ludi, lac do6
may phét 2 chua nhdn tai , mudn may phat hai nhan tai thi ta phai thyc hién
nhu sau:

+ Pua tay diéu khién dong co secvo cua may phat 1 vé vi tri giam
nhién liu.

+ Pua tay diéu khién dong co secvo clia may phat 2 vé vi tri ting

nhién liu.
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Qua trinh ting giam phai thuc hién déng déu cho dén khi ta quan sat
trén 2 dong hd do cong suét thiy gid tri cua chung twong dwong nhau thi dimng
lai.

b) Tw déng phén bé tdi tic dung :

Qua trinh ty dong phan b tai tac dung duoc thuc hién khi cong tic S8
dugc dat ¢ vi tri AUTO .Sau khi may phat dugc hoa tu dong hé théng s& tién
hanh phan chia tai tac dung cho mdy phat .Tin hi¢u tai cua may phat s€ dugc
cam nhan thong qua dong tai tic dung ctia mdy phat duoc lay tir cac bién
dong dugc dua vao cac dau X1.6, X1.7, X1.8 Khi tin hiéu cong suat cia hai
may khac nhau .s& ¢ tin hiéu cAp ngudn cho dong co secvd dé thay doi luong
nhiéu liéu vao Piesel do d6 thay ddi duoc cong sudt cia may phat .

2.3.6. Phan chia tii vo cong

Hé thdng phan bd tai vo cong trén tau 700TEU hoat dong theo phuong
phap diéu khién do6 nghiéng dic tinh ngoai bang cach lay tin hi¢ tir dong
tai.Khi may phat nhan tai gia tri dong dién tai duoc ldy thong qua bién .duoc
dua vao hai dau S1,S2 qua bién trd P1 chuyén thanh tin hi¢u dién 4p dua vao
bd R448 diéu khién ,thay d6i dong kich tir twong tmg véi dong tuong Ung véi
dong tai.

Phuong phép diéu chinh phan chia tai vo cong bang cach diéu chinh
dic tinh ngoai may phat. Tin hiéu dong tai chuyén thanh tin hiéu dién ap
khoang 3-7VAC duogc cdng voi gid tri dién ap trong mach R448 (cong cac
tin hiéu tuong tu) cho ta tin hi¢u tai vo cong. Khi cong tic song song, may
phat nhan nhiéu tai vo céng hon, tin hiéu tai v cong ctia may phat diéu khién
giam dong kich tir, dic tinh ngoai ciia may phét bi danh guc xudng. May phat
s& giam tai vo cong. O may phat nhén it tai vé cong hon, tin hiéu tai vo cong
diéu khién tang kich tir, dic tinh ngoai cia may phat cimg hon, may phat nhan
thém tai vo cong. Qud trinh chuyén ddi duoc thuc hién dén khi cac may can

bang tai vo cong hodc do chénh 1éch tai v cong ndm trong gidi han cho phép.
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CHUONG 3.

BANG PIEN CHINH TAU 700Teu

3.1. PHU TAI VA CONG SUAT PHU TAl

3.1.1. Khai niém chung.

* Céc phu tai quan trong.

- Chiéu sang su ¢

- Hé thdng bao hoa

- May lai

- Tay chudng truyén 1énh

- Bom la canh

- Hé thdng dén hanh trinh

- Hé thdng v6 tuyén dién

- La ban

- Toi quén ddy, neo

- Céac loai bom va nhiing may phuc vu cho may chinh

* Phu tai trén tau thuong chia ra lam 3 nhom:

- Nhom tht nhat: Gom nhiing phu tai rat quan trong, néu mat dién co
thé gy nguy hiém cho tau va thuyén vién. Do d6 cac may phat su ¢6 ludn sin
sang lam viéc khi cdc may phéat chinh bi hong.

- Nhom thtr hai: Gom nhitng phuy tai quan trong nhu, neo, cac bom ciru
hoa, bom la canh va nhitng may phuc vu may chinh... Ngudn dién ap cap cho
nhom thir hai ciing phai thudng xuyén va tin ciy trong ché do cong tac binh
thuong va su cb.

- Nhom thur ba: Cac phu tai it quan trong nhu: Bép dién, quat gio... Péi
v6i nhom nay cho phép gian doan ngudn dién cip trong mot thoi gian khi cac
may phat bi qua tai hay sua chira.

3.1.2. Cac phuong phap phan chia dién nang trén tau thuy.

Mang dién tau thily thuong co cac loai hé thong phan phdi dién ning sau:
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- Hé thdng phan phdi hinh tia don gian: tit ca cac may phat cap dién 1én
bang dién chinh va tir d6 cép truc tiép dén cac phu tai. Hé théng phan phdi
thuong duoc ap dung trén céc tau c6 trong tai trung binh va nhé. Hinh 3.1 mo ta

so d6 mot day hé théng phan phdi hinh tia don gian véi tram ¢ 02 may phat.

dién
G2~ chinh

Hinh 3.1: So d6 mot day hé théng phan phdi hinh tia don gian véi tram c6 02

may phat.

- Hé théng phan phdi hinh tia phtc tap: tat ca cdc may phat cap dién lén
bang dién chinh va tir 46 cap truc tiép dén cac phu tai va cac bang dién phu, cac
bang dién phu nay lai cap dién cho cac phu tai va cac bang dién phy nho hon, ...
Céc phu tai dugc cép dién truc tiép tr bang dién chinh thuong 1a cac phu tai cé
cong suit 16n nhu cac chan vit miii, chan vit man, ... hodc 1a cac phu tai quan
trong nhu bom ctru héa, may 14i ... Hinh 3.2 mé ta so d6 mot ddy hé théng phan

phdi hinh tia phtc tap véi tram c6 02 méay phéat bao gdm cac nhom sau:

) [JiO/ 5 3
Lo =0
(: o " s 31 ) e O
ang 3
Gga | .o WA it
chinh | L —0
5 3

Hinh 3.2: So do mot day hé thong phan phdi hinh tia phtic tap

voi1 tram c6 02 may phat
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1. Phu ta1 duoc cép dién truc tiép tur thanh cai;
2. Bang dién phu cép 1;

3. Bang dién phu cép 2;

4. Phu ta1 duoc cép dién tur bang dién phu;

5. May phat dién.

* Hé théng phan phdi theo hinh khuyén.

?_¥

AT I R

Hinh 3.3: Hé thong phan phdi theo hinh khuyén

1. Cac may phat.

2. Bang dién chinh.

3. Bang dién phu.

4. Céc cau dao.

5. Cac duong cap.

6. Cac dudng cap phu cung cap cho cac bang dién phu.

7. Cac bang dién phu nhé hay phu tai 1on.

Tat ca cac bang dién phu déu duogc cap ngudn dong thoi tir hai ngudn
khac nhau theo hinh vanh khuyén. Bang cdu tric nay s& giam duogc su sut ap
trén duong day. Trong trudng hop ngin mach hay hong moét duong cap nao

d6 doan cap bi hong c6 thé bi loai ra nho cac cau dao, di€ém dugc cap dién van
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dugc cap ngudn tir bang dién phu. Loai phan phdi kiéu nay tiét kiém duoc day
dan, ting do tin cdy. Tuy nhién hé thdng nay van con ton tai nhitng nhugc
diém co ban nhu:

+ Chu trtic cia hé thong kha phirc tap va cong kénh

+ Do ciu tric ctia hé thong phirc tap 18n rat kho khin trong viéc khai
thac, van hanh hé théng va rat d& bi nham 1an.

Tuy nhién do hé thong c6 d6 du trit cao 1&n kiéu phan chia dién ning
nay van duoc sir dung rong réi trén cac tau quan sy va cac tau van tai ¢ 16n.

3.1.3. TINH CONG SUAT CUA TRAM PHAT PIEN TAU THUY
BANG PHUONG PHAP BANG TAl THUC NGHIEM

Cong suat tram phat dién tau thuy co thé tinh bang nhiéu phuong phap
khac nhau trong d6 c6 phuong phap bang tai thuc nghiém.

Phuong phéap bang tai duoc ap dung khé rong rai vi no twong d6i don
gian, tuong minh va van ning. Vi dy vé viéc tinh chon céng suat cho mot
tram dong xoay chiéu bing phuwong phap bang tai (bang 3.1).

Theo phuong phap bang tai, ¢ cot 1 dat tat ca cac loai phu tai theo ting
nhom, diéu dé giup giam bét kich thudc cua bang va 1am cho bang tré nén
don gian hon. Trong mdi nhém s& gdm cac phu tai c6 cung chitc ning st
dung, cing cdng suat vi du: cac dong co toi hang, quat gié budong may, bom
nudc 1am mat v.... nhom khac 1a cac 10 sudi, chiéu sang, cac thiét by té...

O cot thr 2 1 s6 lwong cac ho tiéu thu dién niang n duoc xép lai trong
mot nhém c6 chl ¥ téi d6 du trir. Nhitng cot tiép theo cua bang 1a cong suat
ctia mdi ho tiu thy dién ning (cot 3), cdng suat dat, caa moi thiét bi (cot 4),
hiéu suat dinh muac cua thiét bi, hé sé coscp cua nhdm nghién ciu (cot 5 va 6).
O cot 7 1a cong suat cia mot don vi tiéu thu P’,, tirc 1a cdng suat can thiét cho
mdi thiét bi.

Déi voi mot s6 ho tiéu thu (vi du chiéu sang, y té) thi ¢ cot 3 cho cong

suat tong. V6i mot cac ho tiéu thu nhu bép, chiéu sang, bién é&p thi:
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P’= Pdat

Con vai dong co thi:

77dm

Trong cot 8 s& ghi cong suat dat tong cua n thiét bi

Pt = nPIt

(3.1)

(3.2)

(3.3)

Phan tiép theo cua bang tai ta chia ra cac cot ghi ché do lam viéc cua

thiét bi theo ché do 1am viéc cua tau. Phuy tai dién caa may phat tram dién tau

thuy dong xoay chiéu (chira mét phan bang tai chung) cho mdi nhém tiéu thu

dién c6 thé xac dinh hé sb ddng thoi ko, hé sb tai k, va dit gia tri do vao cot

tuong Gng cua bang.

Bang 3.1. Phuwong phap tinh bang tdi tram phat dién tau thuy

o Cong|Cong Gia tri’ cs cém Téng bo bénhlfhéng lam
o |29 | suét | suét |°ho trudC) i | s ang
Tén cac phutai |LG,| ) . 2
q | can dinh p't |can
thiet| muc | h/s KW | kKW kol Kk p| q
n% c9%P 012 1COSP pw|kvAr
1 2| 3 4 51| 6 7 8 [9 (10| 11 |12 13
Méayphandau | 1 | 4 | 4 |84(0,87| 48 |48|1|]087/48| 28
May nén gio 2 21|21 880,86 24 | 48 |05/ 1(0,86/24| 14
Noi hoi phu 2| 3 3 1821088 3,7 |7,4]05/10883,7 2
Maying S phv | 5 |6 | 6 |86 0,87 7 |14 (050708649 29
Thiétbisinhhoat| 1 | 75| 8 [8709| 9,2 [9,2| 1 ]0,9/0,88/8,3| 45
Bom vé sinh 4 | 4 4 1851|085 4,7 (18,8|0.5/ 1 (0,85/|9,4| 5,9
Bom ctiru hoa 2 | 55|55 (88(083 62 (124| - | - | - | - -
bieuhoakhong | 1 | 28 | 28 [89(0,89| 31 |31 |1 |1/(089|31| 16
Tong cs can thiét
cua cac phu tai 180 98
Nhu trén nhung
chu y toi he 3 0.5/ - - 90149
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Nhu trén nhung
cha y t6i 5% ton 05 -] - |95| 52
hao thép kW
Heésocongsuat | | | | | | | | | o
trung binh 0,88
S6 luwong va cs cla 1
may phéat lam viéc| - | - - - - - - - - x| - -
kw 100

Khi x4c dinh Ko, k, phai tinh toan tai cia moi nhom Pymmax P, NG04I ra
con phai tinh dén cong suat khang Q cua nhdm ho tiéu thu dién. Pe tinh Q can
tim trong s6 tay cac hé s6 cong suat dinh muc cia cac bo tiéu thu co cha y toi
k, (cot 10) va xac dinh:

Q=ply (3.4)

Sau khi tinh dwgc cdng sut tdc dung va phan khang cua céc ho tiéu
thu, tién hanh tinh tong cong suat cua ca nhom XP va XQ roi dem dién vao
bang tai & cot co tidu dé “Cong suat can thiét cua tat ca tai”.

Cong suat cua tram phat dién khdng phai chon bang tong cong suat cua
tat ca cac nhom. Cong suat caa tram phat s& nho hon tong cong suat nay vi
cac nhom phu tai khong 1am viéc dong thoi. Bé luu ¥ t6i tinh chat nay cua cac
phu tai trong bang tai ludn co cot hé sé dong thoi K. Thuc té da chi ra rang
hé sb ddng thoi nén chon khoang 0,6 - 0,9. Gia tri I6n chon cho ché do su ¢b
va ché @6 di bién, trong khi gié tri riéng caa cac ho tiéu thu co dic tinh tai
khong d6i rat lon (cac phu tai co khi phuc vu cho céc thiét bi chinh tau thay),
can luu ¥ rang Ko phai chon sao cho tich KoXP phai Ion hon cong suit cua
c4c thiét bi 1am viéc vai dac tinh tai khong doi. Qua trinh truyén ning lugng.o
ludi dién lién quan téi ton hao, thong thudng co gia tri khoang 5% cong suat
truyén.

Nhu vay, céng suat cua tai dat 1én may phat sé 1a 1,05 Ko ZP va 1,05
KoXQ & mdi ché do. Ngoai viéc xac dinh cdng suat tac dung va phan khang,

con can phai xac dinh cong suat biéu kién s véi hé sé coscp trung binh (hé s6
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coscpth). Hé sé nay dugc xac dinh nhu sau:

COSQ = 2P (3.5)
J(ZP)+3Q)

Cong suat cip cho mot sd it cac phu tai 1am viéc ngau nhién, dirge dé
trong diu ngoic trong tong tai cua may phét, nhiing phu tai nay khong dugc
cha y. Song thudong xuyén phai kiém tra xem may phat da chon c6 dam bao
du cung cap cong suat cho cac phu tai ngau nhién nay khong khi luu y t6i do
du trit hodc qua tai cia may phat va dong co so cap lai nd. Vi cac phu tai co
ché @6 1am viéc ngan han thi khi chon cong suat may phat chi chi y téi tai co
cong suat 16n nhat. Khi thiét ké can phai xem xét kha nang déng cac tai lam
viéc ngau nhién do ty dong ngat tai loai 2 (nhu cac phu tai it quan trong nhu
cac phu tai phuc vu sinh hoat). Thi tu bat buoc nay dic biét phai luu y doi véi
C4c tram phat dién c6 diéu khién tu dong dong cac may phat.

Poi khi trong bang nguoi ta con chia cac ché do ra ngay va dém, cach
chia chinh xac tai may phat nhu vay chi thuc hién ¢ nhing truong hop hén
hitu khi cong suat cua cac phu tai c6 hé so tai gitra ngay va dém thay doi
tuwong doi 16n.

Trong nhitng nam gan day, viéc sir dung phuong phap bang tai dé tinh
chon may phét cho tram van dugc sir dung trong thiét ké nhung co6 thay doi
d6i chit vé cau trac nhu trong mot s trudng hop tai cua tram dién dugc Xac
dinh doc 1ap cho cac phu tai idm viéc voi do thi tai khong ddi hoac gan nhu
khong d6i (hé so dong thoi Ko = 0,8 - 1, tiép theo la céc tai iam viéc theo chu
ky Ko = 0,3 - 0,5). Tinh tong riéng céc loai tai d6, cong véi cong suat cac loai
tai 1am viéc it va cong thém 5% ton hao thép. Két qua nhan duoc chinh 13 tai
ctia may phaét can tinh.

Phuong phap bang tai c6 nhugc diém 12 viéc xac dinh khéng chinh xéac
hé s6 qua tai va dac biét 1a hé sb tai dong thoi, vi vay lua chon cong suat tram

phét bang phuong phéap nay s& gap sai so. Tuy nhién hién nay chwa c6 phuong
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phap khoa hoc Ira chon chinh xéac cac hé sé ndy. Mac dau vay ciing khong
nén nghi rang viéc chon cbng suat tram phat dién bang phuong phap bang tai
la s& chon sai ¢éng suat cho tram. Cho dén thoi diém nay viéc tinh chon tram
phat caa Nhat Ban, Trung Qudc, Han Qudc... van ludn dung phuwong phap
nay. Thuc chat ddy 1a mot trong nhitng phuong phap c6 rat nhiéu uu diém nén
can dugc nghién ctu tiép, cai tién dé ngay cang cé cach chon chinh xéac cong
suat tram dién tau thiy hon nia.

3.2. CAU TRUC BANG PHAN PHOI PIEN CHINH.

3.2.1. Khai niém chung

Bang phan phéi dién trén tiu thuy 1a mot tu sit, trong d6 nguoi ta dat
cac thiét bj dong ngit, thiét bi diéu khién do luong, tin hiéu va céc thiét bi bao
vé. Bang phan phéi dién chinh dung dé diéu khién, kiém tra céng tac cia may
chinh, may phat dién va phan phdi dién ning cho cac thiét bi tiéu thu trong
mot vung nhat dinh. Ngoai bang phan dién chinh con c6 cac bang phan dién
riéng dung dé diéu khién cac bo tiéu thu dién riéng, bang phan dién dic biét
dung cho cac thiét bi co yéu cau ngit ngéo ( vi du nhu bang nap ic quy, bang
dién bo ).

3.2.2. Cau triic bang phan dién chinh.

Theo cau tric bang phan dién chinh chia thanh:

- C4u truc kin : nham che céc thiét bj dé tranh con ngudi dong vao céc

phan tr c6 dién, nhung khong c6 kha ning chdng tia nude lot vao.

- Cau tric chéng tia nude roi vao dudi goc 45 hay tir trén roi xudng.

- CAu trtc kin nude : hoan toan co6 thé 1am viéc binh thuong dudi do

saul0 m.

Mit bang dién chinh thuong dit cac thiét bi kiém tra cong tac ciia may

phat dé dua ching vao lam viéc song song, do di¢n trd cach dién, cac

thiét bi ngat may phat khéi thanh cai khi chting lam viéc riéng & ( cac

thiét bi dong ngat dit & phia trong ctra, tay diéu khién dua ra ngoai), c6
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cac ngudn sang trén mit bang dién chinh dé chiéu sang thiét bi do.

CAu trac bang dién chinh phai thoa man cac yéu cau sau :

- Thuéan tién st dung va c6 kha nang tiép can céc thiét bi dit bén trong.

- D& dang van chuyén, lp rap trén tau.

- Su phan bd cac thiét bi & miat phai dep, gon gang sang sta.

- bam bao an toan cho ngudi van hanh. Mat trude, mét sau phai ¢o tay vin
dé cho nguoi bam khi tau lic, va phai c6 tham cach dién. Trong bang dién chinh,
ngoai cau dao chinh con c6 cau dao phan doan nham dam bao cit cac ngudn tiéu
thu khong quan trong khi tram phat c6 su 6.

Trong bang dién chinh phai dugc bb tri cac thiét bi sau :

-Bang phan dién dong mot chiéu.

- Ampe metter d& kiém tra dong tai cac may phat, cac pha, cac thiét bi
tiéu thu.

- Von mét dé kiém tra dién ap cac may phat, cac pha.

- Céc thiét bj bao vé may phat : bado v¢ qua tai, ngrfm mach, cong suét
nguoc ...

- Bo tu dong diéu chinh dién ap.

- B6 diéu chinh dong kich tir bang tay.

- Thiét bi do dién tré cach dién cua tram phat.

- CAu chi bao vé mach dong luc, mach diéu khién, tin hiéu.

- Bang dién dong xoay chiéu.

- Bo diéu chinh tir xa dong co séc vo dé dua luong dau vao dong co
diezen.

- Hec mét dé kiém tra tan so.

- Wat mét dé kiém tra cong suit.

- C6t phi mét dé kiém tra hé sb cong suit.

- Thiét bi hoa dong bd : dén va dong bo ké.

- CAu dao ty dong cho may phat va cac thiét bi dong luc khac.
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3.3. HE THONG THANH CAL.

TAt ca cac tram phat di¢n, khong phu thuoc vao dong co truyén dong
may phat déu cung cdp ning luong dién dén hé théng thanh cai va tir hé théng
thanh cai mé&i phan phéi di cac noi.

Duya trén so d6 tram phat voi hé théng thanh cai ta co thé phan ra cac
loai thanh cai sau day :

+ Tram phat véi mot hé thong thanh cai khong phan doan.

+ Tram phat véi mot hé thong thanh cai phan doan.

+ Tram phat véi mot s6 hé théng thanh cai.

*Tram phat voi mot hé théng thanh cai khong phan doan.

© © © ©

7/“»/, 7’”wg W/"we \fw.
o o o] o)

Hinh 3.4 : Bang dién chinh v&i mot hé théng thanh cai khong phan doan

W, oWs

! .

W,

Hinh 3.5: So do bang dién chinh véi thanh cai duoc chia 1am hai phan bang
cudc khang.
I: Cudc khang
W, Wo; W3 W,: Lan luot 13 cac aptomat 1, 2, 3, 4
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2
Hinh 3.6: Hé thong thanh cai chia 1am hai phan bang cudc khang va aptomat
1: Cudc khang
2.: Aptomat

Tinh chat dic trung cua hé théng nay 13 thanh céi khong duoc chia ra
thanh cac phan doan. Cac mdy phat cing cung cip ning lugng 1én mot hé
thanh cai va cac phu tai cling duoc ndi voi hé thanh cai d6 thong qua cac cau
dao hay aptomat. Hé thong nay c6 nhiing nhuoc diém nhu: khong dam bao
tinh tin cdy va tinh co dong trong van hanh. Néu bi ngan mach trén thanh cai
hay trén phu tai ndo d6 ma thiét bi bao vé phu tai d6 khong hoat dong dan dén
cat tat ca cac may phat va toan bd phu tai bi mat dién. Ngoai ra khi stra chira
bao dudng can phai cit toan bo may phét.

Hé thdng trén c6 nhuoc diém co ban 13 gy ra ton hao dién ap va cong
suat trén cudn cam khi c6 luong cong suat truyén qua né. Ta c6 thé loai trir
nhugce diém trén bang cach mic cau chi s 2 song song v6i cudn cam. Néu
xéy ra ngén mach ciu chi 2 sé& bi cit ngay va cuon cam duoc dua vao dé han
ché dong ngan mach.

*Tram phat v6i hé théng thanh cai phan doan.

Phan doan thanh c4i 13 chia thanh cai ra mot sé doan khong phu thudc vao
nhau ma trong dé mdi phéan doan duoc cép nguén ddc 1ap. Nhu vay loai tror duoc

mot s6 nhuoc diém cta tram phat voi hé théng thanh cai khong phan doan.
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Khi tién hanh sita chira hay thay thé thiét bj & phan doan thanh cai nao
ta chi viéc cat né khoi cac phan con lai. Cac phan con lai van cong tac binh
thuong.

Murc d6 co dong khi ngén mach cua thanh céi phan doan cao hon so vdi
thanh céi khong phan doan .

Mirc d6 co dong ciing con phu thudc vao phan doan thanh céi bang cau
dao, cau ndi hay aptomat. Néu phan doan thanh cai bang cau dao hay cau ndi,
khi ngan mach ciing gidéng nhu thanh cai khong phan doan. Chi khac 1a sau
khi ngin mach c6 thé nhanh chéong cho phan doan khong bi hong hoat dong

lai ngay sau khi cat cau dao hay thao cau noi.

W1 W e W 3 W 4

LB

Hinh 3.7: Phan doan thanh c4i bang cau dao
CB: Cau dao
G: Cac may phat
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W1 W e W 3 W 4

/

Hinh 3.8: Phan doan thanh céi bang cau nbi Z
Z: Cau nbi
G: Cac may phat
Néu phéan doan thanh cai bang aptomat. Khi ngan mach, phan doan
thanh cai sé& duoc cét ra tu dong va phan doan con lai van tiép tuc cong tac

binh thuong. Do vy phan doan thanh céi bang aptomat 14 rat can thiét.

Lod Jud.

W

Hinh 3.9: Phan doan thanh cai bang aptomat (W)

W: aptomat
G: Cac may phat
Cap ngudn tin cdy cho cac phuy tai co thé con duoc nang cao néu ta d6i

ndi ngudn cap tir phan doan mot sang phan doan hai bang tu dong. Ty dong
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dong ngudn du trir trén tau thuy thuong thdy ing dung cho viée cdp ngudn
may lai va mét s6 phu tai quan trong dac biét.

*Tram phat vo1 mot s6 hé théng thanh cai.

Tram phét v6i mot hé thdng thanh cai phan doan tuy c6 nhiéu wu diém
tuy nhién van boc 16 mot s6 nhuoc diém nhat dinh vi dy: truong hop sua chita
mot phan doan, ma phan doan nay cip ngudn cho mot sé phu tai khong co
ngudn dy trit. Cac phu tai nay khong thé cong tac dugc. Hon thé cac phu tai
rit quan trong va quan trong sé khong c6 nguon duy trir trong thoi gian sira
chira mot phan doan.

Céac nhuge diém trén s& bi loai trur trong tram phat véi mot sb hé théng
thanh cai. So d6 tram phat (hinh 10) v&i ba hé thong thanh cai mdi may phat
cap ngudn cho hé thdng thanh cai doc 1ap. Cap cap dién c6 thé dau voi bat cir

hé thong thanh cai nao d6 nho thiét bi d6i ndi 1.

TWI \/OWB \/OW3

1/

Hinh 3.10: Bang dién chinh gdm 3 hé théng thanh cai.
1: Thi€t bi doi noi.
Uu diém cta hé théng nay 1a néu hong hoc hay sta chita bat cir hé
thong thanh céi nao ta c6 thé nhanh chong d6i nbi ngudn cap cho phu tai tir

cac may phat bat ky.
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3.4. THIET BI PONG CAT CHIiNH ACB VA CAC CB CHO
TREN BANG PIEN CHiNH.

3.4.1. K¥ thuat ghép ting cascader.

- La phdi hop cac CB, dé st dung tan dung cac wu diém ctia chung. Dé
han ché dong cho cac thiét bi dong cit ndm ¢ phia sau dic tinh cta dong co.
Vi véy s& 1am cho gia thanh giam va két cdu ctia mach dién don gian hon. Khi
ap dung cac phuong an ghép tang thi ngudi ta co thé thuc hién viéc cit chon
loc trong qua trinh bao v¢. O day cat chon loc c6 thé thuc hién tuyét ddi hodc
c6 thé thuc hién tung phﬁn. Viée cét chon loc ¢6 thé thuc hién mirc dong hodc
duva vao tho1 gian tré hodc két hop ca hai.

- Gia su ngén mach tai A. V& nguyén tdc CBg, tac dong truoc. Néu CB;
khong tac dong duogc thi luic d6 CB;, mdi tac dong. Néu CB; khong tac dong
thi luc d6 CB méi tac dong.

* Tac dong theo mirc dong.

- Lua chon dong tac dong ciia CB3 ( ligces ) nhdé hon dong tac dong cua
CB1 (ltace1)-

t N

CBs CBi

| —
—

ItdCB3 Itdcm I

Hinh 3.11 : Béc tinh Ampe- gidy cia CB3, CB;.
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Tac dong theo murc dong
* Tac dong theo mirc thoi gian.
- Chon I tdc dong nhu nhau nhung thoi gian tdc dong thi khac nhau.
tces < tcgr nhu vady qua hai cach trén néu st dung theo phuong an nao
thi ¢6 vu diém cta phuong 4n d6. Néu phuong an theo dong thi do tin cay,

chinh x4c, an toan. Phuong an theo thoi gian tiét kiém hon.

A
ts)
tCB | B
tCBB 777777 ‘
|

ItdCB3 — ItdCBl I
Hinh 3.12 : Bac tinh Ampe- gidy cua CB3;, CB;.

Tac dong theo mirc thoi gian
*Két hop ca hai.
Tuy theo yéu cau cung cip dién nguoi ta cd thé chon hoic 1a tac dong
theo dong hay la theo thoi gian hoac 1a ca hai. Nhung phai dam bao chi tiéu
kinh té.
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tA

tCBl
tCBS

—

-

!
ItdCB3 ItdCBl I

Hinh 3.13 : Pic tinh Ampe- gidy két hop.

3.4.2.ACB ( Air Circuit Breaker ) cho may phat .

Cau dao chinh ding dé cung cap dién tir may phat 1én thanh cai.
Thuong lap & cac bang dién chinh. Khac véi CB boi kha ning cat, dung 1-
wong cit thoi gian cat va dugc binh chon ki ludng.

ACB ¢ rat nhiéu dang tuy nhién hién nay kha nang thich hop hién
dai ctia ACB 1a rat 16n. Truéc day duoc diéu khién dung ngudn ning luong
trung gian nhu khi, thuy. Hién nay dé giam bét do phuc tap va ting do tin cay
nguoi ta thuong diéu khién bang céc thiét bi hién dai.

+ Bao v¢:

- Bao vé ngan mach dung cudn day

- Bdo v¢é qua tai: Khong thuc hién viée cat cau dao chinh ma chi gui tin
hiéu hodc cat bét phy tai khong quan trong va dua tin hiéu dén diéu khién dé
khoi dong thém may phat méi cung cap thém ning lugng.

- Bao vé thap ap thudng ngudi ta dung role dién ap UVC, UVT.

- Bao vé cao ap rét it cAu dao dua tinh ning nay vao.

- Bao vé mit pha.

- Bao vé cong sudt nguoc ngudi ta dung role cong sudt nguoc gui tin

hi€u vao di€u khién.
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- Cau dao chinh dic biét cac cau dao hién dai ngay nay thudng co chirc
nang bao dong. N6 c6 kha niang bao cho nguoi van hanh biét hé thong trong t-
wong lai gan day s& bi su cb.

- Canh bao hé thdng dang c6 su cd.

- Chuc niang do luong: O nhitng cau dao chinh déu khong co. Ngay
nay nhiéu loai cau dao duoc gén thém thiét bj do luong dong dién, dién ap
day, léch pha, tan sd, thoi gian lam viéc thuong phai c6 phan mém diéu khién.

Trong ACB ngudi ta bd chi thém cudén SHT ( Shunt Trip ) khi ¢6
cong suat nguoc gui tin hiu vé cho cat. Hién nay voi ACB s6 thi ngudi ta c6
mot phan mén. Céc tin hiéu dong, ap duoc giri dén dau vao va trén co so tinh
toan n6 sé da ra két luan dé xur Iy va giri dén phan tir thuc hién.

Bao vé cho hé thong dién trén tau 700 Teu ngudi ta d thyuc hién ghép
tﬁng cac ACB dé thuc hién bao vé .

+ Ghép tang cac ACB c6 nhiéu cac uu diém.

- D¢ an toan cta hé thong cao.

- Thiét bi 1am viéc on dinh.

- bam bao dugc thoi gian bao vé.

- C6 kha ning ngan mach ngay trén tru dau day ctia may phat.

- Bao vé c6 chon loc theo céc bac phan doan thuc hién béng do tré thoi
gian chinh dat trude trén phan tir cit ciing dong thoi chinh dit dong hoat dong

cuano...
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Hinh 3.14 : Ghép tang cac ACB dé thyc hién bao vé

Thuc hién ghép tang cac ACB nhu hinh trén. Khi x4y ra su ¢d ¢ cac
phu tai khac nhau thi cdc ACB cho phu tai do s€ thuc hién bdo v¢. Hinh vé
trén khi thuc hién bao v¢ cac aptomat s6 4, 5, 7 thuc hién bao vé trudc. Khi hé
théng con sy ¢d thi cac aptomat $6 2,3 sé ngét thuc hién bao vé loai trir su ¢d.
Néu trong hé thong van con su co thi aptomat s6 1 thuc hién ngat cac may
phat dé bao vé hé thong dién.

3.4.3. CB cho phu tii ( Circuit Breaker ).

CB thuong dugc lap dit cho cic phu tai do CB 1a thiét bi dong cat
mach dién béng tay hodc tu dong, n6 c6 kha nang bao v¢ nga‘in mach, qua tai,
mat pha. ..

- Cung cip day du dung luong cung cap cho phu tai ( k¥ thuat, kinh té

- Hoat dong tin cdy — chinh xdac, c6 chon loc.

- Pap ung dugc yéu cau qui pham.

+ Céac rang budc an toan.
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+ My thuat cong nghiép.
- Tinh chon hé théng.

|

i CBI CB2
" -

CB3 ( CB4 £ CB>

Hinh 3.15. Ghép tang cac CB dé bao vé ludi dién.

3.5. NGHIEN CUU CAC THIET BI PO LUONG.

Céac thiét bi dién trén tau, trong do c6 cac dung cu do phai lam viéc
trong nhitng diéu kién van hanh phirc tap. Trong thoi gian tau hanh trinh trén
bién diéu kién khi hau c6 thé thay doi nhiéu, tir viing bién rat néng sang ving
bién rat lanh. Ngay trén mot con tau nhiét d§ cling khac nhau, vi du mua hé
trén boong néng, dudi budng may cang nong, mua dong trén boong rat lanh,
dudi budng may van nong.

D6 am cua khong khi bién cao c6 1an mubdi nén lam cho cac thiét bi
han ri hodc mat kha ning cach dién. Ngoai ra tau thuong xuyén bi chan dong
do song gi6 hodc cac dong co gy ra. Pién ap va tan s cling thudng xuyén bi
dao dong...

Xuat phat tir nhitng dic diém trén thi thiét bi do can dap ung dugc yéu
cau sau:

- Dung cu do c6 do chinh xac cao, do tin cay 16n. Chéng rung lic, va

cham.
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- Phai ¢6 vo boc kin chdng nude.

- Vo dung cu phai ctmg ( thuong 1am bang kim loai ).

- Trong diéu kién c6 thé cac chi tiét nén lam bang cac vat liéu khong
v& ( vi du vit lam bang ddng thau, khung lam bang dua ra...)

- Vat liéu cach dién : chju duge d6 4m cao, chiu duoc do man.

- Lap réap phai chic chin.

3.5.1. Pong ho chi thi

+ 3P3: VOLTMETER ( V6n ké may phat s6 1) : 0 ~ 600/150V

+ 6P3: VOLTMETER ( Véon ké may phat s62 ) : 0 ~ 600/150V

+ 5P3: VOLTMETER ( Vénké): 0 ~ 300V

+ 6P1: AMMETER ( Ampe ké do dong may phat s6 2 ) : 0 ~ 600/5A

+ AMMETER ( Ampe ké do dong may phat s6 1) : 0 ~ 600/5A

: 0 ~ 300/5A

+ AMMETER ( Ampe ké ) : 0 ~ 250/5A

+ 3P2: WATTMETER ( Wat ké may phéat s 1) : - 50 ~ 0 ~ 400kw

+ 6P2: WATTMETER ( Wat ké may phat s62 ) : - 50 ~ 0 ~ 400kw

+ 3P4: FREQUENCY METER ( Tan s6 ké may phét s6 1) : 55 ~ 65Hz

+ 6P4: FREQUENCY METER ( Tén sb ké méay phat s6 2 ) : 55 ~ 65Hz

+ 8P1 va 8P2 : GROUNDING RESISTANCE METER : 450V va 220V

+ GROUNDING RESISTANCE SENSOR ( Cam bién do cach dién ) :
10 ~ 40KQ

3.5.2. Chuyén mach.

+ Cong tic chuyén mach

+ VOLT & FREQ METER: Coéng tic chuyén mach do dién ap, tan s6
clia may phat s 1, gdbm cac vi tri OFF,R—S,S—T, T- R, BUS, SHOER

+ VOLT & FREQ METER : Cong tic chuyén mach do dién ap, tan sd
clia may phat s6 2, gébm cac vi tri OFF, R—S,S—T, T—- R, BUS, SHOER
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+ AMMETER : Céong tic chuyén mach do dong ctia may phat s6 1,
may phét s6 2 gdm céc vi tri OFF, R, S, T, SHOER

+ FREQ METER : Céng tic chuyén mach do tan s, gom céc vi tri
OFF, G3, G2, G1, BUS, SHORE

+ SYNCHRO — SCOPE : Cong tic chuyén mach chon may phat dinh
hoa, gdm cac vi tri G2, OFF, G1

+ ACB CONTROL : Cong tac diéu kién aptomat ACB1, ACB2, gdm
cac vi tri OFF, trung gian, CLOSE

+ GOVERNOR CONTROL : Cong tac diéu khién dong co diéu téc,
gbm cac vi tri LOWER, OFF, RAISE

+ AMMETER : Cong tic chuyén mach do dong cua panel dién ap
220V, gdm céc vi tri OFF, R, S, T, OFF

+ VOLT METER : Céng tic chuyén mach do dién ap cta panel dién ap
220V, gdm cac vi trfi OFF, R—S,S—T, T-R, OFF

* Cac mach do:
a) Do dong dién:

Gia st do dong clia may phét s6 1 voi ampe ké A11 va cong tac chuyén
mach ASI11.

CT11: Bién dong lay tin hiéu dong cta ca 3 pha.

Ta thay ampe A11 lay tin hiéu dong tir hai pha R, T. Cong tac AS11 ¢
5 vi tri, mot vi tri OFF, 3 vitri R, S, T tuong img do dong ctia cac pha R, S, T
va mot vi tri ( SHORE ) do dong dién bo.

Khi bat AS11 sang vi tri R thi pha R ndi voi ampe A11. Dong di tir
bién dong ciia pha R qua ampe ké A11 vé 4m nguon. Pong ho chi gia tri dong
pha R.

Khi bat AS11 sang vi tri T thi pha T ndi véi ampe A. Dong di tir bién
dong ctia pha T qua ampe ké A11 vé 4m ngudn. Pong ho chi gia tri dong cla

phaT.
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Khi bat AS11 sang vi tri S, dong tir pha R dén ampe ké, dong tir pha T
cling dén ampe ké. Tong cta hai dong pha R va pha T chinh 1a dong cta pha
S. Vay tu gia tri cua déng hd, ta xac dinh duoc gia tri cua pha S.

Khi hé théng 14y ngudn dién bo thi hai dau k va I 1y tin hiéu dong tir
bién dong cta pha S ctia ngudn dién bo. Khita bat AS11 sang vi tri SHORE
thi tin hiéu dong tir pha S ctia ngudn dién bo giri t6i ampe ké A1l va vé
ngudn. Khi 6 dong hd chi gia tri dong cta pha S ctia ngudn dién bo.

Khi cong tac AS11 ¢ vi tri OFF thi dong tir pha R ciing nhu dong cua
pha T déu khong giri qua ampe ké A11. Pong ho chi gia tri 0.

+ Tuong tu khi ta do dong may phat 2.

b) Po dién ap va do tin so ciia may phat:

Cong tic chuyén mach VFS11 ¢6 6 vj tri:

- Vi tri OFF.

- Vi tri T-R dung dé do dién ap giita hai pha pha R va pha T.

- Vi tri S-T: dung dé do dién ap giira pha S va pha T.

- Vi tri R-S: dung dé do dién ap gitta pha R va pha S.

- Vi tri BUS: dung dé do dién ap giira pha S va pha R trén thanh cai.

-Vi tri SHORE: dung dé do dién ap giita pha S va pha R cta ngudn
dién bo.

Cac tin hiéu dién ap guri ti von ké V11 duoce lay tir cac bién ap do
luong. Khi can do dién ap giita hai pha ndo d6, ta dua cong tic VFS11 sang vi
tri tuong tng. Tiép diém ctia VFS11 & vi tri d6 s& dong cap tin hiéu diép ap
ctia 2 pha d6 cap cho von ké V11. Von ké V11 chi gia tri dién ap cta 2 pha ta
can do. Bé thyuc hién do tan s, cling thyc hién nhu khi do dién 4p, do 2 dau
vao cua tan sb ké mic song song v4i von ké.

+ Tuong tu khi do dién ap may phat sd 2.
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¢) Po cong suit ciia may phat:

Pé do cong sut ctia may phat ta dung oatmet 3 pha dé do oatmet 3 pha
nay duogc ghép bdi hai oatmet 1 pha.

CacphaR, S, T guitdichan 7, 8,9, cia b chuyén ddi tin hiéu TD11.
Tin hiéu ra C, B, A cta bd chuyén d6i tin hiéu TD11 duoc gui t6i oatmet.
Dong dién pha R va pha T gui t6i chan 1 va 3 cua bd chuyén doi tin hiéu
TDI11, vara & chan IM11 va 2M11. Hai oatmet ndy c6 thong sb giéng nhau.

O oatmet tht nhét: P;= Kig. Ugs

O oatmet tht hai: P, = Kir. U+s

Khi @6, oatmet chi gia tri cong suat ctia may phat .

3.6. BAO PONG VA BAO VE TRAM PHAT TAU 700TEU

3.6.1. Cac bao vé va chinh dinh

- Mach nguén kich tur cép vao bo R448 duoc bao vé ngén mach boi cau
chi F1.

- Piéu chinh gia tri dong kich tir thong qua nim xoay P5.

- Piéu chinh gia tri tan s6 diéu khién khi dién 4p dat dinh muc trong
chtic nang diéu chinh U/f théng qua nam xoay P4.

- Piéu chinh gia tri dién 4p théng qua nam xoay P2.

- Pt gia tri dién 4p dinh mic thong qua triét ap ST4 bén ngoai bo
R448 hoic thong qua modul R731 ndi thém vao R448.

- Piéu chinh d6 nghiéng dic tinh ngoai thong qua niim xoay P1.

3.6.2. Bao vé ngin mach

Pé bao vé ngan mach cho may phat dién trén tau 700TEU sir dung ap
to mat . Khi ngan mach thi dong cia timg may phat ting rat 1on, cic bién
dong cam bién duogc tin hiéu nay va dua tin hiéu du luc huat, 1am nha céc tiép
diém chinh cta aptomat dan dén cit may phat ra khoi luéi. Cac muc bao vé
nhu sau:

+ Khi dong dat 115%l4, (553A) thi thdi gian thuc hién bao vé 1 20s.
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+ Khi dong dat 300%l 4, (1443 A) thi thoi gian thuc hién bdo vé l1a

120ms.

+ Khi dong dat 1200%I 4, (5772A) thi aptomat thuc hién ngat ngay véi

thoi gian tré vo cung nho.

Ngoai ra hé théng con thuc hién bao vé ngén mach theo tirng khu vuec,
o0 khu vuc nao c¢6 su ngén mach thi khu vuc d6 duge cat ra khoi mang dé
tranh anh huong dén cac khu vuc va phan tir khac.

3.6.3. Bio vé cong suat nguoc

a) Nguyén nhan giy ra hién twong cong suit nguoc.

- Gian doan viéc cung cap dau cho diezel, hong khép ndi gitra may phat
va dong co truyén dong hay hoi vao tude bin.

- Bdi v6i may phat mot chidu chuyén sang ché d6 cong tac dong co con
do di¢én ap kich tur hay dién &p may phat bi giam, tirc 1a strc dién dong cua
may phat nho hon dién ap trén thanh cai.

b) Hau qua.

- Lam cho cac may phét con lai bi qua tai dan dén cat toan bd cac may
phat ra khdi mang.

- Mirc dau bi gian doan ( hodc hong khdp ndi ), khi dau co tré lai dan
dén qua toc ctia dong co diezel.

¢) Cac bao vé.

- Bao vé cong suat nguoc cho may phat dong bo phai ¢ cam bién chiéu
clia cong suat, phan tir d6 goi 1a bd nhay pha. Trén tau thuy thuong duoc img
dung 2 loai role cong suit nguoc d6 1a role cong suat nguoc cam tng va role
cong suat nguoc ban din.

+ Role cong sudt nguoc cam tmg ki hiéu UM — 149.
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Hinh 3.16: Role cong suat nguoc cam tng ki hiéu UM — 149

+ Céu tao role UM — 149 bao gdm céc phan tir nhu sau .

- Khung tir 1 va 2, trén khung tir 1 dugc quan cudn dong 4 va lay tin
hiéu tir bién dong ctia may phat. Trén khung tir 2 duwoc quan cudn ap 5 va ldy
tin hiéu tir bién ap do luong. Pia 3 bang nhom duge c¢d dinh trén tru quay cd
cac goi d. Tiép diém 8 duoc cb dinh cung véi tru quay cia dia nhom 3, tiép
diém 9 dat ¢d dinh, khi dia nhém 3 dugc quay theo mot chiéu nhat dinh tiép
diém 8 va 9 duoc tiép xtic. Pia nhém 3 chi duoc quay theo hudng nhat dinh,
huéng nguoc lai bi him bang chét, néu cé hién twong cong suit nguoc I
nguoc pha 180° goi laI' va @), = @

- Mudn c6 tir truong quay ta phai tao ra 2 tir thong @, va @y léch pha

nhau vé khong gian va thoi gian.

vC

Hinh 3.17: So do vecto cua role UM - 149 .
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- Tir so d0 vecto ta ¢ : Vecto dién ap dua vao cudn ap 5 (&p ) U, vecto
dong dua vao cudn 4 1a I. Goc I¢ch pha gitrta U va I 1a ¢, Iy dong chay trong
cudn ap 5. Do co su tdn hao nén vecto @ va I 1éch nhau mét gbc nhd. Nhu
vay hai tir thong @, va @y 1éch pha d6 tao ra tir truong quay va gy ra momen
quay trén dia nhém 3 nhu sau :

M; = K.®,. dy.sing

- Khi tir ché d6 may phat chuyén sang ché do dong co thi vecto dong
quay di mot goc 180°. Goc tao thanh giita I' va vecto U s& 1a 180° - ¢ va géc
tao bai @, va @y 1a 180° + ¢ , lic nay mémen quay trén dia 3 nhu sau .

M, = K.®,'. ®y.sin(180° + ¢ )
= - K.®/. dy.sin ¢ (3.6)

- Ttr biéu thirc trén ta rat ra két luan : khi vecto dong quay di mét goc
180° ( tuong tng véi ché d6 dong co ctia may phat ) thi mémen quay giy ra
trén dia nhom 3 s& doi dau .

- D6i v6i role UM — 149 mudn diéu chinh muc cong suat nguoce hoat
dong ta thay d6i s6 vong day ctia cudén dong. Con mudn diéu chinh thoi gian
hoat dong ta thay d6i khoang cach giita hai tiép diém 8 va 9.

+ Uu nhuoc diém:

- Loai UM — 149 don gian dé ché tao, tuy nhién né 1am viéc khong tot

& moi trudng tau thuy vi rung lic chan dong, hé sé phuc hoi nho.
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- So d6 d4u role cong suat nguoc UM — 149,

: ]

o N6i ddu dén
cac thiét bj
khac

Hinh 3.18: So d6 dau role céng suat nguoc UM — 149

+ Role cong suat nguoc dién tu :
- Hién nay trén cac tau dong mdéi1 hau hét dugce trang bi role cong suat

nguoc dién tir . Phan tir quan trong nhat cta thiét bi nay 13 bo nhay pha .

| ~ B6 nhay Khuyéch Trigo Ura
" pha " dai > >
Us Us
Hinh 3.19

- Phén tir nhay pha cam bién dugc chiéu cong suat va dua tin hiéu dén
bd khuyéch dai sau do tin hiéu duoc dua dén trigo = U, .

+ G101 thiéu role mRPz - 10.
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2 - el)
Hinh 3.20

- Tin hiu tir bd nhay pha dua dén khuyéch dai, sau khuyéch dai duoc
dua dén trigo ( trigo chi cong tac véi xung am hodc xung duong ). Néu cong
tac v6i xung duong, khi c6 xung duong nd sé& dong mach cip dién ap cho
cudn hut cia role thoi gian va sau mot thoi gian tré role thoi gian s& dua tin
hiéu dén dé cit aptomat. Con néu né cong tac véi xung am, khi d6 xung 4m
no cling thuc hién

- Khi bién 4p co6 dién trén cuc ab va be ¢ Uy, VA Uy bang nhau vé do

16m va c6 chiéu ngugc nhau tai moi thoi diém .

< ° >
Uab b UbC

- Po tai thoi diém 1, 2 thi dién 4p bang khong ( f, g ) nén tin hiéu ra

trén h , i ciing bang khong . Tir cudn tht cap cia bién dong ta dua tin hiéu

xubng Ry , trén Ry s& c6 dién ap do dong dién gay ra goi 1a Ug, , Ugs tao voi

dién ap U, va Uy, cac goc khac nhau .

UTl UR UTZ
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- Khi d6 trén f va g xuat hién dién ap f( +) va g( - ) = role khong hoat
dong ( Trigo khong hoat dong ) .

Uab

&
<«

UTl

- Tin hiéu ra khoi f va g d6i ddu = f (- ) va g ( +) lam tang tin hiéu

bang khuyéch dai dan dén dong mo trigo va ro le hoat dong.

d) Qua trinh bao vé cong suit nguoc

Pé cam bién chiéu va do 16n cla gia tri cong suat cia May phat ,trén
tau 700TEU str dung bo Al1 day la bd do va cam bién gia tri cong suét cua
may phat (Trang 7 cua tdp ban v€ GSSWLR-MI,GENERATOR
PROTECTION DIESEL GENERATOR 1). 3chan 2,5,8 1a 3 chan l4y tin hiéu
dién ap cuia may phat tir 3 dau XI 1, XI 2, X1 3 ba dau nay tuong Gng véi dién
ap ctia may phat .Tin hiéu dong clia may phat dugc dua vao chan s 3 va chan
s6 9,tin hiéu nay duoc 13y tir cac chan XI 6 va XI 8 thong qua bién dong .Tin
hiéu ty 1& véi do 16n ciia cong suat may phat duoc dua ra hai dau ra 19 va 20
dé dua dén cac dau XT1 11 va XT1 12 dua dén dong ho do cong sudt cia may
phat dugc dat trén bang dién chinh .Con cac dau ra 13,14 ty 1€ vo1 do 16n va
chiéu cong suat ciia may phat dugc dua dén cac dau 1A11/13,1A11/14(trang
hai 21 cta tip ban v& ndy) day la dau vao tuong tu cia tin hiéu cong suat cia
may phat .Tin hiéu cong suit ciia may phat s& dugc PLC giam sat va hién thi
trén man hinh ctia may tinh .Gia st vi mét 1y do nao ddy ma may phat sb 1
bi hién tugng cong suat nguoc khi d6 khéi PLC xir 1y .O dau ra 1A12/9 sé& c6
tin hiéu cdp dién cho ro le K10.K10 c6 dién s& dong tiép diém cua no (trang
24) cép tin hiéu dén cac chan XCR 1 va XCR 4 ctia khdi RC-DEVICE tao
tin hiéu tré ngit aptomat ciia may phat .Dong thoi cac chan XS1 7, XS1 8 &
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mach diéu khién aptomat ctia may phat ciing duogc cap tin hiéu .Cudén MN c6
dién sau mot thoi gian tré aptomat ctia may phat sé duoc ngat ra khoi ludi .
Khéi ALARM UNIT ¢ trang 23 s& duoc cdp tin hiéu bio dong cong suit
ngugc cho may phat .Ddng thoi dau ra 1A13/8 s& o tin hiéu hién thi gia trj
cong suit nguoc ctia may phat.

3.6.4. Bao vé dién ap thap

Tin hi€u dién ap ctia may phat dugc dua vao cac X1.1,X1.2,X1.3 cta
kh6éi GSSWLR-MI,GENERATOR .Vi mdt 1y do ndo d6 ma may phat bi dién
hién tugng dién ap thap .

+Gia tri dién ap may phat Giam thap xudng thip con85%Uyy, thi s&
c6 tin hiéu gtri Khdi ALARM UNIT 6 trang 23 s& dugc cap tin hiéu bao dong
dién ap may phat .thap

+Khi gia tri dién ap ciia may phat giam xudng 50% Ugpthi dau ra 1XS1
7 va 1XS1 8 co tin hiéu cap dién cho cudn ngit aptmat .Aptomat sé dugc ngat
ra khoi ludi Pong thoi sé ¢ tin hiéu bao donng dién 4p may phat thap .

3.6.5. Bio v¢ qua tai

Tin hiéu vé dong tai cac pha ctia cuia may phat duoc iy thong qua bién
dong T1,T2,T3, duoc dua vao cac dau vao X1.6,X1.7,X1.8 cia khoi Al
(GN.PROTECTING DEVICE/BEAKE CONTROL)trang 26 tap ban v€ bang
dién chinh .Cac dau vao nay duogc thé hién rd trén tap ban vé GSSWLR-MIS
HD1, GENERATOR PROTECTION DIESEL GENERATOR .

Céc tin hiéu dong tai nay s& dugc dua dén khdi 1A10(trang 7 cua tap
ban v& nay) day 1a khdi bién d6i tin hiéu dong tai cac pha ctia may phat thanh
tin hi¢u dién 1 chiéu va dugc dua dén cac day 1A10/+1,1A10/+2,1A10/+3,
1A10/- Dé dua dén cac dau vao twong tu ctia PLC(trang 13) thuc hién giam
sat dong tai ciia may phat :

+ 1A12/13:Pau vao tuong ty dé giam sat gia tri dong tai pha L1 cia
may phat
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+ 1A12/13:Pau vao twong tu giam sat gia tri dong tai pha L2 cia may
phat .

+ 1A12/13:Dau vao tuong tu giam st gia tri dong tai pha L3 cua may
phat .

+1A12/13:Pau vao chung

Tin hiéu vé dong tai ciia mdy phat s& duoc khdi PLC xtr 1y .Vi mot
nguyén nhan nao d6 ma may phat bi qua tai .Khi gia tri dong tai cia may phat
dat gia tri 100% Iy .Khoi PLC s& xur Iy va cap tin hiéu ngat cac phu tai khong
quan trong theo 3 budc sau day :

+Budc 1 ngit cac Panel phan chia cac container socket 1->3

+Budc 3 ngit cac Panel phan chia cac bd chia chia cach va diéu hoa

khong khi

+Budc 2 ngat cac Panel phan chia cic container socket 1->3

Gia xir may phat s6 1 dang cong tac trén ludi vi mot 1y do nao d6 ma
may phat bi qua tai.Tin hi¢u dong tai do6 dat dén 1001y, sé duoc dua dén cac
dau vao tuong tu ctia PLC .Cac phu tai khong quan trong s& duoc ngit ra theo
cac budc nhu da noi & trén:

*Budc 1:

Tin hiéu ngat aptomat ctia cac phu tai khong quan trong duoc dua ra
1A12/17(016) cap dién co ro le K17.K17 c6 dién dong tiép diém K17 & trang
25 cép tin hiéu dén cac chan XI 1,XI 2 .Cac nhom chan nay duogc thé hién cu
thé trén trang 38 cua tip ban v& bang dién chinh.Chan 1XI 2s& cap tin hiéu
dén day STEP 1HG .Ro le K1(059 — MAIN SWITCH BOAD ) s& duoc cép
dién. K1 co dién no s& dong céc tiép diém cua né nhu sau:

+K 1(53.4) tap ban vé& bang dién chinh .trudc d6 néu aptomat cip ngudn
cho 6 cdm container] dong thi ro le K41 s& c6 dién dong tiép diém cta né &

cot s6 7.Nhu vay hai tiépdiém K41 va tiép diém K1 dong thi s& c6 tin hiéu
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ngit aptomat duoc dua dén chan A4 ctia Q1 aptomat Q1sé duogc ngit ra khoi
ludi

+K 1(54.2) tap ban v& bang dién chinh .trudc d6 néu aptomat cip ngudn
cho 6 cdm container2 déng thi ro le K42 s& c6 dién dong tiép diém cta né &
cot s6 2.Nhu vay hai tiépdiém K42 va tiép diém K1 dong thi s& co tin hiéu
ngit aptomat duoc dua dén chan A4 ctia Q2 aptomat Q2sé& duoc ngit ra khoi
ludi

+K1(55.2) tap ban vé& bang dién chinh .trudc d6 néu aptomat cap ngudn
cho 6 cam container3 dong thi ro le K43 s& x6 dién dong tiép diém cta nd o
cot s6 2.Nhu vay hai tiépdiém K43 va tiép diém K1 dong thi s& cotin hiéu gat
aptomat duoc dua dén chan A4 cua Q3 dptomat Q1s& dugc ngat ra khoi ludi.

*Budc 2:

Sau khi ngit cac phu tai ¢ budc 1 ma van con tin hiéu qua tai ti PLC s&
tiép tuc guri tin hiéu dén cat nhom phu tai tiép theo. Pau ra 1A12/18(trang 16
GSSWLR-MLGENERATOR PROTECTION DIESEL GENERATOR) cip
dién co ro le K18.K18 co dién dong tiép diém K17 & trang 25 cap tin hiéu dén
cac chan XI 3,XI 4 .Cac nhém chan nay duoc thé hién cu thé trén trang 38 cua
tap ban vé bang dién chinh.Chan 1XI 4s& cip tin hiéu dén day STEP 2HG .Ro
le K2(trang 59 tap ban vé& bang dién chinh ) s& dugc cap dién K2 co dién nod
s& dong céc tiép diém ctia n6 nhu sau:

+K2(63.2) tap ban vé& bang dién chinh .trudc d6 néu aptomat cip nguon
cho 6 cam container4 dong thi ro le K41 s& ¢ dién déng tiép diém cua né &
cot s6 2.Nhu vay hai tiépdiém K41 va tiép diém K2 dong thi s& c6 tin hiéu
ngat aptomat duoc dua dén chan A4 cta QI 4ptomat Q1sé dugc ngét ra khoi
luoi

+K2(64.2) tap ban vé& bang dién chinh .trudc d6 néu aptomat cip ngudn
cho 6 cam container5 dong thi ro le K42 s& ¢ dién dong tiép diém cua né &

cot s6 2.Nhu vay hai tiépdiém K42 va tiép diém K2 dong thi s& c6 tin hiéu

68



ngit aptomat duoc dua dén chan A4 ctia Q2 aptomat Q2sé& duogc ngit ra khoi
ludi

+K2(65.2) tap ban v& bang dién chinh .trudc d6 néu aptomat cip ngudn
cho 6 cdm container6 déng thi ro le K43 s& x6 dién déng tiép diém cta né &
cot s6 2.Nhu vay hai tiépdiém K43 va tiép diém K2 dong thi s& cotin hiéu
ngit aptomat duoc dua dén chan A4 ctia Q3 aptomat Q1sé duogc ngit ra khoi
ludi.

*Buwdc 3:

Néu sau khi cat nhom phuy tai & budc 2 ma may phat van bi qua tai thi
PLC sé& tiép tuc giri tin hiéu dén cit cac nhoém phu tai tiép theo Pau ra
1A12/18(trang 17 GSSWLR-MI,GENERATOR PROTECTION DIESEL
GENERATOR).s& ¢6 tin hiéu cip cho role K19 K19 c6 dién dong tiép diém
K19 & trang 25 cép tin hiéu dén cac chan XI 5,XI 6 .Cac nhom chén nay duoc
thé hién cu thé trén trang 38 cua tap ban vé bang dién chinh.Chan 1XI 6s& cap
tin hiéu dén day STEP 3HG luc ndy cudén ngit C1,C2 cua aptdmat
Q4(trang16.8) cap ngudn cho bo dicu hoa khong khi (D.B.AIR CONDITION)

Va ro le thoi gian K8(trang 75) ¢ dién sau mot thoi gian tré dong tiép
diém ctia n6 cap ngudn cho ro le K7.K7 c6 dién s& don tiép diém cua nod cip
nguoén cho cudn ngit aptomat cdp nguén cho bo chia cat (D.B
SEPARATORS) C1,C2 ngét aptomat ra khoi 1udi .

Pong thoi v6i tin hiéu ngit cac phu tai khong quan trong thi dau ra
1A12/15(trang 16 cua tdp ban v&é GSSWLR-MI,GENERATOR
PROTECTION DIESEL GENERATOR s& c6 tin hiéu cdp nguén f cho Ro le
K15 K15 co dién s& dong tiép diém ciia né & trang 25 day XP3 sé& dugc cp
tin hiéu .Khdi ALARM UNIT ¢ trang 23 s& duoc cap tin hiéu bao dong qua
tai may phat .

Khi gia tri dong tai ciia may phét dat 110%Igythi khi d6 khéi PLC s&

xtr 1y .0 dau ra 1A12/10 s& co tin hiéu cap dién ro le K11.K11 ¢6 dién né s&
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dong tiép diém cia nd 6(24.4) cac chan XS1 3, XS1 4 & mach diéu khién
Aptomat trén bang dién chinh dudc cdp tin hidu Ap tomat ciia may phat s&
dugc ngit ra khoi ludi dién .

3.6.6. Bao v¢ di€n ap cao trong tram phat

GSSWLR-MI,GENERATOR s¢ thuc hién chirc nang bao dong khi di¢n
ap cua may phat dat gia tri 120% Uy, thi s& co tin hiéu giri dén ALARM
UNIT bao dong di¢n ap may phat cao .

Khi dién ap may phat dat gia ti 125% thi cudn ngit ciia aptomat s&
duoc cp dién aptomat s& duoc ngat ra khoi ludi .Dong thoi & dau ra 1A13/21
s& c6 tin hiéu cap ngudn cho ro le K6.K6 cé dién s& dong tiép diém cua nd
cap tin hiéu Deexcitation .

3.6.7. Bao vé tan s6 may phat

Trong tram phét dién tau 700TEU s& thuc hién bao dong khi tan sb cua
may phat giam xudng 95%fy,.Va ngat may phat khi tan sé cia may paht dat
gid tri 90%fy,. Tin hi¢u vé tan sb cua may phat dugc dua vao cac dau vao
1A12/19 va 1A12/22 .Cac dau ra 1A13/8 ¢6 tin hiéu hién thi gia trj tan ssb
cia may phat 1én man hinh may tinh .déng thoi khdéi ALARM UNIT sé ¢ tin
hiéu bao dong. Va cudn ngat aptomat ciing s& duoc cap dién dé ngit aptomat

ra khoi ludi khi tan s ciia may phat giam xuéng 90%fy,
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KET LUAN

Tram phat dién noi chung va bang dién chinh néi riéng ludn 1a mot
mang k¥ thudt rat quan trong trén tau thuy. Trong khai thac nhiéu khi ngudi ta
cu cho réng bang dién chinh hoan toan 1a mot thiét bi tinh, néu xét mot sb
thiét b thi diéu nay khong sai nhung ngay trong cac thiét bi tinh d6, cac qua
trinh vat 1y ciing ludn 13 yéu t6 dong. Ciing chinh vi Iy do nay ma ban do 4n
da that sy mang lai cho nguodi nghién ctru nhitng ly thi k¥ thuat. Sau thot gian
3 thang nd lyc tim hiéu, nghién ctru thue hién, dén nay ban d6 an tot nghiép
ctia em di hoan thanh véi nhiing két qua sau:

Téng quan vé bang phan phdi dién chinh trén tram phét dién tau thuy.

Céc van dé diéu khién va bao vé duoc xay dung trong bang dién chinh.

D1 sdu nghién ctru bang dién chinh tau 700 Teu.

Ban d6 an dd dugc hoan thanh véi mot nd luc cao cua ban than trong
sudt thoi gian thyuc tap va lam tot nghiép. Viéc tim hiéu hé théng, nguyén Iy
hoat dong, thao tac hoan thanh hé théng, su danh gia so sanh dua trén nhiing
kién thire di duoc trang bi ¢ truong, kién thic thuc té trong thoi gian thuc tap
tai nha may va tim hiéu mét s6 tai lidu co lién quan dén van dé dang nghién
ctru. Xuét phat tir két qua 1am viéc, em di cb gang trinh bay dd an mot cach
ngan gon va day du nhat. Tuy nhién do nhiing diéu kién vé chu quan va khach
quan, ban db an chic khong tranh khoi nhirng thiéu sét diéu ndy can duoc su
cam thong tir cac Thay, cac ban va nhiing chuyén gia di trudc. Dé tai con rat
nhiéu diéu duoc nghién ctru va phat trién dic biét 1a viéc nghién ctru cac tng
dung cac k¥ thuat diéu khién, bao vé. Céc thiét bi diéu khién sb hién nay dé
nang cao kha niang cung cap va bao vé tao nén chét lugng cho ludi dién tau
thuy ngay cang cao hon, dap mg cac chi tiéu k¥ thuat trong thoi dai mdi, nhat

la v&1 Vigt nam trong kha ndng dong méi cac con tau si€u trong tai.
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