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Poéng co khéng déng bo (cdm umg) bén
vikng va dang tin cdy, va dwoc st dung
réng rai. 95% déng co duoc |ap dat trén
toan thé gici 1a khéng déng bé. Do do, viéc
béo vé cac déng co la mét vén dé hét suc
quan trong trong vo sé tmg dung.
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H. N56: Pdac tuyén dong khéi dong trong khi van hanh cia
mét dong co cam tmg (khéng dong bo)

Hau qua ctia mét dong co (l8lll) dwoc bao vé khong chinh xac c6 thé 1a :

m Di voi nguoi:

o Sw ngat do tat nghén ché do théng gié dong co

o Bi dién giat do cach dién khong dung cach trong déng co

o Tai nan do khdng dirng dong co sau khi mach diéu khién bi 16i trong trweng hop bao vé qua
dong khéng chinh xac

m Déi voi déng co truyén dong va qua trinh

o Khép truc va truc bi hw hong do réto bi héng

o San luong thap

0 Thoi gian san xuét bi tri hodn

m D6i véi dong co

Céc day quén dong co chay do réto bi hdng

0 Tén chi phi thdo va l4p dat hoac thay thé dong co

o Tén kém chi phi stra chira dong co

Do d6, sy an toan clia ngwoi va hang hod, va mirc dé tin cay va san sang phu thudc nhiéu vao
viéc lwa chon thiét bi bao vé.

Trong thuat ngte kinh té, toan bo chi phi do hw hdng phai dwoc xem xét. Chi phi nay

tang theo kich thuwéc clia dong co va nhirng khé khan trong qua trinh tiép can va thay

thé. San luwong thap 1a mét yéu t6 quan trong hon niva va rat dé thay.

Céac déc trung cu thé trong tinh nang clia dong co anh hwdng dén cac mach cip ngudn can
thiét cho hoat dong téi wu.

Mach cép ngudn clia dong co' ¢6 nhikng rang budc nhét dinh thudng khéng ton tai trong cac
mach phan phéi khac (phé bién), do céc tinh chét dic trung, tuy vao tirng méto, chang han
nhw:

m Dong khéi dong cao (xem H. N56) gan nhw phan khéang, va do d6 cé thé 1a nguyén nhan clia
s sut ap manh

m Sb lwong va tan sé clia hoat ddng khéi ddng néi chung 1a cao

m Dong khdi déng cao cé nghia la cac thiét bi bao vé qua tai dong co phai co dac tuyén hoat
déng tranh tripping (tl ndy c6 nghia la ngat mach do sw cd) trong qué trinh khéi dong

[}

5.1 Cac chtrc nang ctia mach dong co
N6i chung, c6 mét sé chirc néng nhw sau:

m Céc chlrc nang co ban gém:

o Bo phéan céach ly

o Diéu khién dong co (tai chd hodc tir xa)

o B&o vé (chéng) ngan mach

o B&o vé (chéng) qua tai

m B&o vé bd sung gém:

o B&o vé nhiét béng cach do nhiét 6 cudn cam tryc tiép

o B&o vé nhiét béng cach xac dinh nhiét do cudn cam gian tiép
o Giam sat dién tré cach dién thwong xuyén

o Céc chtrc nang bao vé déng co chuyén dung

m Thiét bj diéu khién chuyén dung gém:

o Céc bo khéi dong co-dién

o Céc thiét bj chuyén mach diéu khién va béo vé (CPS)

o Bo diéu khién khéi dong mém

o B truyén dong bién téc

Céc chtrc nang co’ ban

B phan céach ly

Viéc céch ly mot phan hodc toan bd mach dién véi mang cp dién cda ching la rat can thiét dé
dam bao an toan cho nguwdi trong qua trinh bao tri. Chire ndng “cach ly’ do cac bd ngat dam
nhan. Chtrc néng nay cé thé dwoc gdp vao thiét bi khac dwoc thiét ké cé chire ndng cach ly
chéng han nhw bo ngét / thiét bj cét dién.

bieu khién dong co

Diéu khién dong co la tao ra hoac ngét dong dién cla dong co. Trong trwéng hop diéu khién
tha cong, chire nang nay co thé do cac thiét bj ct dien dong co hoidc cong tic dam nhan.
Trong trudng hop didu khién tlr xa, chirc ndng nay do céc cong téc to, bo khéi dong hodc CPS
dam nhan. Chirc nang diéu khién cling dwoc kich hoat bang cac phuong tién khac:

m Bao vé qua tai

= Bao vé bb sung

= Nha khi thiéu dién ap (c&n thiét cho nhiéu loai may)

Chtrc nang diéu khién ciing c6 thé do céc thiét b didu khi&n chuyén biét dam nhan.



Bao vé& ngan mach

= Ngén mach pha-pha

Loai sw c6 nay rat hiém xay ra bén trong may. N6i chung né cé thé do sw cb co hoc clia cap
cép ngudn clia dong co.

= Ngén mach pha-dat

Su hw hdng cach dién cuén day 1a nguyén nhan chinh. Dong sw ¢b cudi ciing phu thudc vao
hé théng ndi dat. Bbi véi hé TN, dong sw cb cudi ciing rat cao va trong da sé cac trwong hop
dong co sé& bi 1am héng. Dbi voi cac hé thdng ndi dat khac, viéc bao vé dong co cé thé dat
duoc bang cach bao vé chéng cham dét.

Péi v6i bao vé& ngén mach, ching ta can phai dac biét chi dén viéc tranh tripping khéng mong
doi trong thoi gian khai dong clia dong co. Dong tang dét ngét e khdi dong cda mot méto
tiéu chuan bang khoang 6 dén 8 I1an dong dinh mlrc clia né nhuwng trong sw ¢, dong c6 thé
cao bang 15 14n dong dinh murc. Vi vay, dong khéi dong khdng dwore nhan nham nhw mot sw
cb can bao v&. Ngoai ra, mot sw cb xuat hién trong mach méto khdng dwoc 1am nhiéu mach
dau ngudn. Do d6, sw phan biét/chon loc cac chirc nang bao vé tir tinh phai dwoc chl y véi
tAt ca cac phan cai dat.

Bao vé qua tai

Qua tai co hoc do may truyén dong 1a cac nguyén nhan chinh gay quéa tai dbi véi mét g
dung déng co. Ching gay ra dong qué tai va qua nhiét dong co. Tudi tho dong co cé thé
gidm va doi khi, ddng co’ c6 thé bi hw hdng. Vi vay, cin phai phat hién dwoc qué tai dong co.
Chtrc ndng bao vé nay dwoc ddm nhan béi:

m Role qua tai nhiét chuyén dung

m Thiét bj ct dién t& nhiét chyén dung thuong dwoc goi 1a “thiét bi cét dién dong co”

m Bao vé bd sung (xem bén duwai) chdng han nhw cdm bién nhiét hoac role da chirc nang
dién to

m BO diéu khién khdi dong mém dién ti hodc bd truyén dong bién tdc (xem bén dwéi)

Bao vé bd sung

o Bao vé nhiét bang cach do nhiét dd cudn cam truc tiép

Puwoc dam nhan béi cac cam bién nhiét dwoc tich hop vao trong cac cudn cdm dong co va
céc role twong tng.

o B&o vé nhiét béng cach xac dinh nhiét do cudn cam gian tiép

Puwoc dam nhan béi céc role da chirc nang qua viéc do dong va tinh dén céac tinh chét cla
déng co (chang han nhw héng sé thoi gian nhiét).

m Cac role giam sat dién tré cach dién thwong xuyén hodc cac rqle vi gai dong f:lLP BENA43
Chung ddm nhan nhiém vu phéat hién va bao vé dong dién ro xuéng dat va ngan mach voi dat,
cho phép thuc hién bao tri trwdc khi dong co hw héng.

m C&c chirc nang bao vé déng co chuyén dung

Chéng han nhw béo vé chéng lai thoi gian khéi dong qua dai hoac réto bj héng, bao vé sw
mét can bang, su mat méat hoc sy hoan vi pha, bao vé chdng cham d4t, bao vé khong tai,
réto bi khod (trong ltc khéi dong hodc sau dd)...; bao dong qué nhiét sém, truyén thong (giao
tiép v&i nguoi dung), ciing cé thé do céc role da chirc ndng dadm nhan.

Thiét bi diéu khién chuyén dung
\ m Céc bo khéi dong co-dién (sao-tam giac, bién thé tw dong, Bo khéi dong réto bién trd,.)
No6i chung, ching dwoc st dung cho cac tng dung khong tai trong thoi gian khéi dong (bom,
I"=8to12In quat, may li tam nhé, may cong cy, v.v....)
Id=5t081In o Uu diem i )
In = rated current of the motor Ti s6 momen /dong tot; giam dong khé&i dong tot.
o Nhuwoc diém
Momen th&p trong qué trinh khéi dong; khong dé diéu chinh; ngét ngudn trong qué trinh
chuyén tiép va qua do; can 6 cap két ndi dong co.
m Céc thiét bj chuyé&n mach diéu khién va bao vé (CPS)
Chiing c6 tAt ca c4c chirc ning co ban dwoc liét ké & trén trong mét thanh phan duy nhét va
ciing c6 mét sé chirc ndng bb sung va kha nang truyén thdng. Nhirng thiét bi nay ciing cung
cép tinh lién tuc cua dich wu trong trwérng hop ngan mach.
m Céc bo diéu khién khéi dong mém
Puoc st dung cho cac trng dung véi bom, quat, may nén khi, béng chuyén.
o Wu diém
Giam dong khéi dong, sut ap va trng suét co hoc trong qua trinh dong co khéi dong; Bao vé
nhiét c6 san; thiét bj kich thwot nhé; kha nang truyén thong.
! » | o Nhuoc diém
In Id I
H. N56: Bac tuyén dong khéi ding trong khi van hanh cda
moét déng co cam (mg
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o Su truyén ddng bién téc

Chuing dwoc str dung cho cac tng dung vé&i bom, quat, may nén khi, bing chuyén, may cé
moémen can cao, may cé quan tinh cao.

o Uu diém

Bién dbi toc do lién tuc (thuwong c6 co thé didu chinh tir 2 dén 130% téc dd danh dinh), c6 kha
nang chiu dwoc qué tbe do; didu khién chinh xac ting téc va giam tdc; mémen cao trong qua
trinh kh&i dong va dirng; dong khéi dong thap, bao vé nhiét cé san (cai dat san), kha nang
truyén thong.

o Nhuwoc diém . o

S tiéu tan nhiét, the tich, gia thanh.

5.2 CAc tiéu chuén

Didu khién va bao vé méto cé thé dat dwoc bing mot sb cach khac nhau:

m Qua viéc st dung két hgp SCPD (Thiét bj bao vé ngan mach) va cac thiét bj co dién chang
han nhw

o Bo khai dong co dién thoa man tiéu chudn IEC 60947-4-1

o B6 khéi dong ban dan thod man tiéu chuén IEC 60947-4-2

o B truyén dong bién téc thoa man tiéu chuan seri IEC 61800

m Béng céch st dung mét CPS, mét thiét bj duy nhét sé cé day dd cac chire nang co ban, va
thoa man tiéu chuén IEC 60947-6-2

Trong tai liéu nay, chi cac mach dong co lién quan dén sw két hop cla cac thiét b co dién
chang han nhw, cac bd khdi dong va bao vé ngén mach duoc xem xét. Cac thiét bi phi hop
tiéu chuan 60947-6-2, bo khdi dong ban dan va bd truydn dong bién téc sé dwoc xét chi &
nhiing diém dac biét.

M6t mach clia dong co phit hgp véi cac quy tic clia IEC 60947-4-1 va chl yéu:

m Su phéi hop gitva céc thiét bj ctia mach dong co

m Loai tripping cla cac role nhiét

m Hang muc s dung cong téc to

m Phéi hop cach dién

Cha y: Biém thi nhat va diém cudi cting vén da duoc thod man bdi céc thiét bj pht hop IEC
60947-6-2 bdi vi ching cung cép sv lién tuc cda dich vu.

Tiéu chuan phéi hop thiét bj cat dién + cong tc to + r& le nhiét

Hang muc s dung cla cong tac to

IEC 60947-4-1 tiéu chuan cho ching ta cac hang muc s dung tao diéu kién cho viéc lwa
chon céng tic to phi hop &ng véi mét nhiém wvu nhat dinh. Hang muc st dung cho ching ta
biét vé: )

m Khodng chtrc nang cong tac to' phai dap &ng

m Dong ngat mach can thiét va tao ra kha nang

m C4c gi4 trj tiéu chuén cho céc phép kiém tra dé bén dang tai, theo hang muc s dung. Hinh

N57 cho chang ta mét sé vi du dién hinh vé cac hang muc st dung duoc dé cap.

Hang muc st dung IBac trwng rng dung

AC-1 Cac tai khong tw cam (hoac hoi tw cam): cos 9 u 0.95
(nhiét, phan bd)

AC-2 Khéi dong va tat dong co vanh tiép dién

AC-3 Pong co 16ng xoc: khai dong, va tt cac dong co khi
dang chay

AC-4 Bong co 16ng xoc: Khdi dong, ham dao pha, dong ngat
nhanh |30

Fig. N57: Hang muc st dung cho cong tac to

Chu y: Hang muc st dung nay phil hop véi cac thiét bi thod man céc tiéu chuan khac. Chéng
han AC-3 tr& thanh AC-53 déi v&i cac bd khéi dong ban dan (IEC 60947-4-2) va tré thanh
AC-43 d6i véi cac CPS (IEC 60947-6-2).



Trong sé nhiéu phuong phéap béo vé méto,
sw két hop thiét bj cét dién + cong tac to+ ror
le nhiét c6 nhiéu wu diém

5.3 WUng dung

Diéu khién va bao vé mét dong co cé thé bao gdm
moét, hai, ba, ho&c bén thiét bj khac nhau cung cép
mot hodc nhidu chirc nang.

Trong trwerng hop két ho'p nhiéu thiét bi, sy phéi
hop gira chung 1a co ban dé cung cép bao vé téi
wu ng dung moéto.

D& bao vé mach dién dong co, nhidu tham sb phai
dwoc tinh dén. Ching phu thuéc vao:

m U'ng dung (loai may truyén dong, s an toan
trong van hanh, s6 1an hoat dong,v.v....)

m Tinh nang lién tuc dwoc yéu cau trong ¢ng dung
n Do[héi cac tiéu chuan dé dam bdo tinh bao mat va
an toan.

Céac chirc néng dién dwoc cung cép hoi khac nhau:
m B4t dau, hoat déng binh thwdng va dirng ma
khong c6 tripping khdng mong dgi trong khi duy tri
cac yéu cau didu khién, sé thao tac, yéu cau vé do
bén va tinh an toan (ding khén cép), ciing nhw
bao vé mach dién va dong co, ngat két ndi (co lap)
d& an toan cho con nguwei trong qua trinh bao tri.

Cac so’ d6 bao vé co ban: thiét bj
cat dién + cong tac to’ + r& le nhiét
Uu diém

S két hop clia cac thiét bi tao didu kién thuan loi
cho viéc I&p dat, cling nhw hoat déng va bao tri,
qua:

m Gidm lwong cong viéc bao tri: thiét bj cét dién
tranh dwoc nhu cau thay thé cac cdu chi ngét va
nhu cau lwu trir trong kho (kich thwéc va ching
loai khac nhau)

m Déc tinh lién tuc t&t hon: viéc I18p dat c6 thé
dwoc cép dién lai ngay lap tée tiép theo sw han
ché I6i va sau khi kiém tra bo khéi dong

m C4c thiét bj bd sung dai khi lai can thiét trén mot
mach dién cta déng co dé dang duoc thich tng

m Sy Tripping cla ca ba pha dwgc ddm bao (do do
tranh kha nang “van hanh mot pha”)

m Kha nang chuyén mach dong tai hoan toan (qua
thiét bi cét dién ) trong khi cong téc to' xay ra sw
cb, chang han. han tiép xtc

Céc loai phdi hop

DPéi voi mbi sw két hop gitka cac thiét bi, mét loai phdi hop nhat dinh, theo trang thai cla cac
thanh phan cAu thanh xay ra sau khi mét thiét bi cat dién dong co' ngét khi gdp sw ¢, hoac
mé cong tc to khi qua tai.

IEC 947-4-1 tiéu chuan dinh nghfa hai loai phéi hop, loai 1 va loai 2, thiét lap gi¢i han cho
phép cuc dai clia sw hw hédng dung cu chuyén mach, trong trwd'ng hop ngan mach.

B4t ké loai két hop nao, mét didu can thiét 1a cong tic to hoac bd khdi ddng khdng mang dén
b4t ky nguy hiém nao cho ngwdi van hanh va cho qua trinh Iap dat. Cac dac trung clia mdi
loai la:

m Loai 1

Sy hw hdng bd khéi dong c6 thé chap nhan duoc sau khi ngédn mach va hoat dong ctia bd
khéi dong c6 thé dwoc phuc hdi sau khi stra hoac thay thé mot sé phan.

m Loai 2

Sy chay va céc rdi ro trong qué trinh han céc tiép xic ctia cong tac to' la nhivng rdi ro duy
nhét dwoc phép.

Chon loai nao?

Loai phéi hgp dwoc chip nhan phu thudc vao cac tham sb hw héng va phai dwoc chon dé
thoa man (t6t nhat) cac nhu ciu nguoi diing va gia thanh I3p dét.

m Loai 1

o Dich vu bao tri ¢6 han ché

0 Thé tich va gia thanh cta bd phan chuyén mach giam

o C6 thé khong phu hop cho céc dich vu khac néu khong siva chiva hodc thay thé cac phan
sau khi ngén mach

m Loai 2 .
o Chi cac phép do bao tri nhe dé tiép tuc s dung sau khi ngan mach

m Lién kho&a
m Bdo hiéu tlr xa da dang




m Bzo & bo khdi dong tét hon trong trwdng hop qua dong va déc biét déi voi ngdn mach tré khang @ twong
(rng voi dong téng 1én dén khoang 30 14n In clia ddng co (xem H. N58).

m Kha nang thém RCD:

o Tranh rii ro do Itra (nhay 500 mA)

0 B&o vé ddng co tranh bi hw hdng (sw ngédn mach clia cAc 14t méng) qua viéc phat hién sém
cac dong dién cham dat (d6 nhay 300 mA dén 30 A)

Circuit X A 1.051t0 1.20 In
breaker
Puwong cong
Magnetic
,e,a%, End of hoat dong cua ro
start-up le nhiét
period
Contactor G6i han chju nhiét ctia cap
1to |
Role 10s
nhiét
| Gi6i han rang budc re le nhiét
Cép | Dung lwong cét ngan mach cla lién két
(CB + contactor) Bwong cong hoat dong
cta thiét b cat dién loai MA
boéng
co 20 to |
30 ms

= Dung lugng cét ngdn mach clia CB
In Is 1" magn. T

H. N58 : Bac tinh ngdn mach cda thiét bj cat dign + cong tdc to + ro le nhigt <*>

Két luan
S két hop clia clia thiét bj cat dién + cong tic to + ro le nhiét dé didu khién va bao vé cac
mach dién dong co rd rang thich hop khi:
= Dich wu bao tri cho mét I4p dat giam, néi chung diéu nay ding & nhirng dia diém cong
nghiép kich thwéce trung binh va nhé
m Déc diém cong viéc can dén cac chirc nang bd sung

m C6 mot yéu cau hoat dong déi véi dung cu ngét tai khi can bao tri.

Cac diém then chét trong sw két hgp thanh cong caa mét thiét
bi cat dién va mét discontactor

Céc tiéu chuan xac dinh chinh xéc céc thanh phan phai dwoc tinh dén dé dat duoc sy phédi
hop chinh xac loai 2:

m Su twong thich hoan toan cla ré le nhiét cla discontactor va dwdng tiv cla thiét bi ct
dién. Trong hinh N59 ré le nhiét dwoc bao vé néu bién giéi han chju nhiét cia né ndm & bén
phai ctia duwdng cong dac tuyén tlr cla thiét bj cét dién. Trong trwéng hop thiét bi cét dién
diéu khién dong co tich hop ca thiét bj rd le tir va nhiét, su két hop dwoc cung cép do thiét
ké.

Compact t 1 Operating curve of the MA type circuit breaker
% typeMA A 2 Operating curve of thermal relay
2 3 Limit of thermal relay constraint
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It is not possible to predict the short-circuit
current-breaking capacity of a circuit-breaker +
contactor combination. Only laboratory tests by
manufacturers allow to do it. So, Schneider
Electric can give table with combination of Multi
9 and Compact type MA circuit-breakers with
different types of starters

Fig. N60: Circuit-breaker and contactor mounted side by
side

Fig. N61
separately

Circuit-breaker and contactor mounted

Fig. N62 : Overheating protection by
thermal sensors

m The overcurrent breaking capability of the contactor
must be greater than the current corresponding to the
setting of the circuit-breaker magnetic trip relay.

» When submitted to a short-circuit current, the contactor
and its thermal relay must perform in accordance with the
requirements corresponding to the specified type of co-
ordination.

Short-circuit current-breaking capacity of a circuit-breaker +
contactor combination

At the selection stage, the short-circuit current-breaking capacity which must be compared to
the prospective short-circuit current is:

m Either, that of the circuit-breaker + contactor combination if the circuit-breaker and the
contactor are physically close together (see Fig. N60) (same drawer or compartment of a
motor control cabinet). A short-circuit downstream of the combination will be limited to some
extent by the impedances of the contactor and the thermal relay. The combination can
therefore be used on a circuit for which the prospective short-circuit current level exceeds the
rated short-circuit current- breaking capacity of the circuit-breaker. This feature very often
presents a significant economic advantage

m Or that of the circuit-breaker only, for the case where the contactor is separated (see
Fig. N61) with the risk of short-circuit between the contactor and the circuit- breaker.

Choice of instantaneous magnetic-trip relay for the circuit-
breaker

The operating threshold must never be less than 12 In for this relay, in order to avoid
unexpected tripping due to the first current peak during motor starting.

Complementary protections

Complementary protections are:

m Thermal sensors in the motor (windings, bearings, cooling-air ducts, etc.)
m Multifunction protections (association of functions)

m Insulation-failure detection devices on running or stationary motor Thermal sensors

Thermal sensors are used to detect abnormal temperature rise in the motor by direct
measurement. The thermal sensors are generally embedded in the stator windings (for LV
motors), the signal being processed by an associated control device acting to trip the contactor
or the circuit-breaker (see Fig. N62).

Mutifunction motor protection relay

The multifunction relay, associated with a number of sensors and indication modules, provides
protection for motor and also for some functions, protection of the driven machine such as:

m Thermal overload

m Stalled rotor, or starting period too long

m Overheating

m Unbalanced phase current, loss of one phase, inverse rotation

m Earth fault (by RCD)

= Running at no-load, blocked rotor on starting The avantages are essentially:
m A comprehensive protection, providing a reliable, high performance and permanent

monitoring/control function
m Efficient monitoring of all motor-operating schedules
m Alarm and control indications

m Possibility of communication via communication buses
Example: Telemecanique LT6 relay with permanent monitoring/control function and
communication by bus, or multifunction control unit LUCM and communication module for

TeSys model U.
Preventive protection of stationary motors

This protection concerns the monitoring of the insulation resistance level of a stationary motor,

thereby avoiding the undesirable consequences of insulation failure during operation such as:
m Failure to start or to perform correctly for motor used on emergency systems

m Loss of production

This type of protection is essential for emergency systems motors, especially when installed in
humid and/or dusty locations. Such protection avoids the destruction of a motor by short-circuit
to earth during starting (one of the most frequently-occuring incidents) by giving a warning
informing that maintenance work is necessary to restore the motor to a satisfactory
operationnal condition
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