CHUONG IV

TINH TOAN THIET KE LUO'
PIEN HA THE
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- R 4.5 Tinh toan ngan mach trong mang ha thé
1. Dinh nghia

Ngan mach l1a hién twong tiép xuc trwe tiép hai diém cua

cac pha khac nhau, pha vé&i day trung tinh, hoac pha véi

dat, lam cho dong dién tang dét ngét.
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2. Nguyén nhan ctia ngan mach

v Hw hdng cach dién cua thiét bi

v' Qua dién ap gay ra boi sét

v" Van hanh khong dung.

v Do ddng vat hay chim trén dwdng day tran trén
khéng, hay chudt trong cac thiét bi trong nha

v Do thoi tiét nhw gié hay bao...
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’K.ﬁ 3. Phan loai ngan mach

Phan loai

- Ngan mach 1 pha: thwéng xay ra nhat (> 65% )
- Ngan mach 2 pha

- Ngan mach 2 pha véi dat

- Ngan mach 3 pha
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Dang ngin mach Ky hiéu Xde suat xay ra
EE: \ N® 5%
IE*:"E \ N 65%
=

SARA
Mbh NG 20%




iy 4. Hau qua khi xay ra NM

- Dong dién tang doét ngét va I&n hon nhiéu lan so véi dong
lam viéc binh thwong.

- Pién ap tai diém ngan mach rat nhé, gan bang 0. Tai cac
nhanh khac dién ap giam

-Cac phan tir trong lwéi dién cé dién tré dién khang va
dung khang nén hé thong la mach dao déng.

-Théng thwérng, dong ngan mach 3 pha la I&n nhat
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| Py 4. Hau qua khi xay ra NM
| :

-Néu th&i gian duy tri dong ngan mach I&n (>0.01s) sé xay

hién twong ho quang dién tai chd NM

-Dong dién rat I&n gay ra tac dong co dién Ién cac thiét bi,

tir thei diém xay ra ngan mach

- Tang lwe co dién cé thé gay héng héc trong cac thiét bi
v Nang lwong nhiét trong thiét bi ty 1& thuan véi binh
phwong dong dién c6 thé lam néng chay thiét bi
v Giam dién ap lwéi
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5.Bién phap giam tac hai cua NM

v'"Ngat ngay phan tir ngan mach ra khéi lwéi

v'Lwa chon thiét bi bén virng khi bi tac déng cua déng
ngan mach

v'Str dung thiet bi giam dong ngan mach — khang dién.
v Thwong xuyén kiém tra cach dién cac phan tr lwoi
dién.

v’ Lwa chon va hiéu chinh chinh xac thiét bi bao vé.
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Ché do binh thwogo Ché do qua do Ché dd xac 1ap
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5Ky 6. Phéan tich hién twong NM

a. Thanh phan khéng chu ky tat dan theo th&i gian
(

R T,
1AP o IA_maxe

ln_maxgid tri I&n nhat cua dong dién khéng chu ky

T, th&i gian tat dan cia dong dién khéng chu ky

T =LNM= X _ XM
A Ry, 2nfR,,, 314R,,
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d

okly 6. Phan tich hién twong NM

b.Thanh phan dong dién ngan mach duy tri cé dang hinh
sin va tri hieudunglal_
IP_max IA_max

RV

lp o Io_max — @id tri I&n nhat ctia thanh phan khéng chu

L.

ky va thanh phan duy tri cia dong dién ngan mach.
|, duing dé kiém tra do bén nhiét ctia cac khi cu dién, thanh

cai, str xuyén va cap dién lwc.
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BK‘ 6. Phan tich hién twong NM

c. Dong dién xung kich: 1a bién dd dong dién ngan mach
i
TA

Ixk — IP max + IAmax C
Trong do t, = 0.005 - 0.01 (s)

IP max \/71P0 \/7100 IAmax

i =T (1te )= floo’He )
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E’B,ES ] 6. Phan tich hién twong NM
Xac dinh dong dién xung kich gan dang bang do thi

ixk — \/E kaI

09/04/2014
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7.Tinh toan dong dién ngan mach

Muc dich
v’ Xac dinh diéu kién lam viéc cua thiet bi & ché dé sw co.
v'Lwa chon thiét bi: thanh cai, sir cach dién, cap, day dan...
v'Lwa chon thiét bi bao vé, ro le.
v'Tinh dong ngan mach 3 pha dé Iwa chon thong so dinh
murc cua thiét bi bao vé .
v'Dé hiéu chinh thiét bi bao vé hoic théng soé ro’ le , can tinh

ngan mach khéng doi xirng
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gK 7.Tinh toan dong dién ngan mach

TTTTT

Tinh dong ngan mach trong lwéi ha thé

Cac dic diém :

v'Thiet bi phia ha 4p nhan nguon dién tlr cac MBA trung / ha
cong suat 25...2500kVA.

vKhi céng suat hé thong phia cao ap MBA S,,;>25S;,, _yga:
ngudn vo cung I&n, tong tré ngudén khong dang ke , bo qua.

v Tinh céa dién tré R va dién khang X cac phan to

v Tinh trong don vi ¢6 tén, véi U= U,, ciia may bién ap nguén
(vi du v&i MBA 22/0,4 =U 5, =1,05U,, 0= 400V)
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| BKN Tinh dong ngan mach trong lwéi ha thé

Trinh tw tinh dong ngan mach 3 pha
1. Xay dwng so do thay thé véi gia tri R, X

2. Tinh tbng tr& cda cac phan ti tr diém ngan mach vé
nguon.

3. Tinh dong dién ngan mach

4. Tinh dong dién xung kich

09/04/2014
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.’iﬂ Tinh dong ngan mach trong lwol ha the
22 kV
1. Xay dwng so do thay thée Se=630KVA
22/0,4(kV)

N A A ’ ’ = . > UN=5,5%
tr soo do nguyéen ly voi gia APNY=1 BKW

« X .~ - T A , . XoL1=0,08(Q/km) APo=1,5KW
thiet diéen tro’ dien khang cua  Ro.i=0,25(Q/km)

L1=20(m) K1

\

hé thong bang 0
Xor2=0,08(Q/km)
RoL2=0,71(Q/km)
L2=70 (m)

K

\\N\

Xow3=0,08(Q/km)
Rowz=1,7(Q/km)
L3=15 (m)

O
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1. Xay dwng so do thay thé

09/04/2014

@

Sg=630 kvA
22/0,4(kV)
UN%=5,501'F0
A Py=15kW

A P0=1 ,okW

L1=20m
3(1x300mm2)+1(150mm2)

zm ) -Cu-PVC
\

L2=50m Ls=70m
(4x120mm2)| (4x70mm2)
Cu-PVC Cu-PVC
N2 N3
:5 \ \ :Z
\
Ls=15m
(4x10mm2)
Cu-PVC

U@ DO




sk Tinh dong ngan mach trong lwéi ha thé

TTTTT

:’-a 1
Hi il

2. Tinh toan dién tré, dién khang cta cac phan to

dMay bién ap
=AmU;
MBA 2
dm_ MBA
X =y Ay U
" \l 100 dm MBA Sdm_MBA

09/04/2014
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Tré khang caa day dan

pL
R, =—
L S

p - dién tré suat cua vat liéu day & nhiét dé van hanh binh thwong
> 22,5mQ. mm2 /m cho dong
» 36 mQ. mm?2 /m cho nhém

S tiét dién caa day (mm2)

Cam khang cutia cap c6 thé dworc nha ché tao cung cap.

S h.< 50mm? cam khang c6 thé dwoc bé qua.

S na>= 50 mm2 : X;= 0,08mQ/m (f=50Hz)

Poi véi thanh dan lap ghép tham khao catalog cuia nha ché tao.



N Tinh dong ngan mach trong lwéi ha thé

dCap va day dan
X; =X,L R, =R,L
dCB
lgm (A) 100 140 200 400 600
X(mQ) | 0.86 0.55 0.28 0.1 0.094
R (mQ) 1.8 0.74 0.36 0.15 0.12
dCau dao
l4, (A) 50 100 200 400 600 1000 | 1600
RmQ)| 13 | 075 | 0.6 04 | 0094 | 0 0

09/04/2014
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Tinh déng ngan mach trong lwéi ha thé

g ||
B PHod BN
dMay biéen dong
Ti so bién dong| 100/5 150/5 200/5 300/5 400/5 500/5
X (mQ) 2.7 1.2 0.67 0.3 0.17 0.07
R (mQ) 1.7 0.75 0.42 0.2 0.17 0.05

09/04/2014
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ska| Tinh dong ngan mach trong lwéi ha thé

TTTTT

i T

3. Tinh téng tr& tir diem ngan mach vé nguon

Z. - R.*R.J+(X,+X..J

Zo=1R,*R.,* RS (X, + X, + X,

Z.= VR, "R, RS + (X, + Xo, + X,

09/04/2014 23



ska| Tinh dong ngan mach trong lwéi ha thé

TTTTT

T

3. Tinh doéng dién ngan mach tai cac diém N1,N2,N3

= U2° .= Uzo .= Uzo
N1 \/EZNI N2 \/EZNz N3 \BZN:;

4. Tinh dong dién xung kich

1

ixk — \/5 kaINi ka - INi \/1 T Z(ka' 1)2

K,=1.3 trén thanh cai may bién ap 400-2000kVA
K,= 1 néu diem ngan mach rat xa

09/04/2014
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Tinh déng ngan mach trong lwéi ha the
BK ¢ Anh hwong cua dong co

i il

v Néu dong co nam cach diém ngan mach 5-7m, thi
dong ngan mach do dong co gay ra
. 0.9 I
lN-BC - X IdeC ) Xd — 0’2
d

v" Dong dién xung kich
. 0,9
Lo — \/E(kaINi o " IdeC)
), €

v Tri hiéu dung dong dién xung kich

kai - INi \/1 i Z(ka- 1)2

09/04/2014
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Vi du

Tinh dong dién ngan mach
ba pha tai cac diém
K1,K2,K3. Gia thiet dién tr&
ctia hé thong va cac thiét bi
bao vé, do lwédng la khéng
dang ké

09/04/2014

Tinh déng ngan mach trong lwéi ha thé

22 kV

St=630KVA

Unm=5,5%

APNM=15KW

APo=1,5KW
xoL1=0,08(Q/km)

ro.1=0,25(Q/km)
L1=20(m) N1
0,4 kV
xoL2=0,08(Q/km)

ro.2=0,71(Q/km)
L2=70 (m)

xoL3=0,08(Q/km)
ro.3=1,7(Q/km)
L3=15 (m)

26



2]

EK Tinh déng ngan mach trong lwéi ha thé
ii."’”””‘i‘i"

i i s

Tinh toan dong dién ngan mach khéng doi xtrng

v’ Trong lwdi ha ap, cé thé tinh dong dién ngan mach 1 pha theo
cong thire sau

(1) Upha-ha
Ini ™

Zoviea
3 " Lx

ZN[BA = \/(RIB + RZB + 1{0]3)2 + (XIB T XZB T XOB)2

v Z, tong tr& cac phan t& tir diém ngan mach tré vé nguon
(khdng bao gobm MBA)

09/04/2014 28



So’ do thay the

_ ¢ _ So’ do thay thé
So d6 diu day MBA | | thuan- nghich the tw khong
N orN, No
% > A
— — S —
H ! L
open
D N or Ny No
L ZT 3ZN
= . w% —
- H * L
T open
S 5 men
L L ]
— — i — L
() Zy opetl ZT %open




So dd diu day MBA So d6 thay thé So d6 thay thé
thuan- nghich tho tw khong
H L M or N> NO
% % B — E -
(d) - - 2T Zy
= L M or N2 NO
<i> <i> L e 3ZNy 3ZNL,
- 00000 T 00000 o000
() —NH I Zyp Z H Z L
H L N or N No
A N PP
(f) ) ZT opcn opcn




So’ do6 thay the

— So’ do thay thée
H L N or N No
/k B Lo T g
— —, —We— , —
7 ! !
T open open
H L N or Ny Np
/K )\ T < S .
— — , 00—, —
7 ! }
T open open




bign thé
G630KVA
20KV /400V

may ph

at

400kW A

400V

[

]

T

mach khdng quan trong

%

AY {3 phan phaT chinh |

FE

\

cho

cac mach quan tron

|9

ngdan chua thiét bi

bao v& ma hat
R 2 ¥ P

NS250M & *
MS1E0M
STR22S5E ThM400D
250 A
g =22048 I =92 A
TOm
100 m -
120 I"I!'II"'I"IE 35 mm

PE : 70 mm2

ti phan phdi phuy

PE : 35 mm2

Muc

R (mQ)

X (mQ)

Z (mQ)

Isc (KA)

May phat

Ra

Mach

22,5L/S

0,08xL

Téng

R

1,05%xVn

JR?2 + X2




U, *x0,30

May phat dién: x', =—ao
R, =0 Sim
380° % 0,30
= =108m{L2
400
22,5100
T =18,75mL2
Mach cap : 120

X =0,08x100=8mQ

R=R,+R_= 0+18,75 = 18,75mQ
X=X’ +#X_ = 108+8 = 116mQ

Z=+JR*+X> = .,/(18,75) +(116)* =117,5mQ
1,05U, 1,05x220
— _ =1,965kA

1
N Z 117,5
Iy @ =1,965kA (rms) (tri hiéu dung)




Tinh gia tri toi thieu dong ngan mach mot pha-dat

Muc R (mQ) X (mQ) Z (mQ) I\"(kA)
"d+
May phat Ra 2X d3 Xo
Mach ZZ,SL(I + m) 0,08 X, %D
Sph
1,05 % Vn
Té R X 2 +X°
ong \/R X IR+ X
400° 1
Xa= 2x108+ x 0,06 x—=88mQ
400 3
100x (1+120/70)
Re = 22,5 x o =50,89m<2

Z =vJR? +X* =/50,89* +104> =1158mQ

Isc1(pha/trung tinh) =

1,05%220
115,8

= 2,09kA



2

may phat: 1
0 x (0,06 X 5 = 88mg2

4
Ra=0 Xa= 2x108+ 4

mach
Xc=0,08x100x2=16mQ

100x(1+120/70)
Rc = 22,5 X 0 =50,89mQ

- rng dung phwong phap tong tré
R=Ra+Rc=0+50,89 =50,89mQ
X=Xa+ Xc=88+16 =104mQ

Tong tong tré:
7 =VR*+X?* =/50,89? +104* =115,8mQ

. ) 1,05%220
I, (pha/trung tinh)= 1158 2,09kKA




Anh hwéng ciia dong co’

v" Néu doéng co nam cach diém ngan mach 5-7m, thi dong ngan mach do
doéng co’ gay ra

IN—DC X:; Idm-DC ’ Xd 092

v" Khi d6 dong dién xung kich

0,9
| _\/7(ka1 T X Idm-DC)

d

v' Tri hiéu dung dong dién xung kich

Loci = Ins 1+ 2(K - 1)°




©

55=1 000 kvA
22/0,4(kV)
un%=6%
A Py=85kW
A Po=15kW

N1

\

L2=50m
(4x120mm2)|
Cu-PVC

N2

Li=20m

L:=70m
(4x70mm2)
Cu-PVC

3(1x500mm2)+1(250mm2)
-Cu-PVC

Tinh dong
NM 3pha va
1 pha tai cac
vi tri nhw
trén hinh ve
trwong hop
(a) :ngudn
la MBA

(b) Nguoén la
MPDP

L4=15m
(4x10mm2)
Cu-PVC

N4

S

N1

Lz=50m

(4x120m

m2)

Cc PVC
N2

71
=0

Smp=1000 kvA
380(V)
Xo%=6%
X'y %=30%A

Li=20m
3(1x500mm2)+1(250
mm2)- Cu - PVC

L3=70m
(4x70mm
2)
Cu-PVC

L+=15m
(4x10mm
2)

Cu-

4

PVC

38



y

b.Bao vé lwéi dién ha ap

gl

v' Cac chée do khéng binh thwéng :

/

= Tang dong do qua tai
= Tang dong khi khé&i dong hoac tw khéi ddong dong co’
= Swcb6 ngan mach

v Sw cd gay ra hw héng cach dién, tiép diém cac phan tir trong Iwéi dién va
nguy hiem doi vé&i ngw®i van hanh.

v'Bao vé ngan mach va qua tai la bat budc doi véi cac tai va lwéi dién ha ap
v'Cac thiét bi bao vé: cau chi, may cat tw dong (CB)

v'Yéu cau doi véi thiét bi bao vé phai cat nhanh phan bi sw c6 khéi lwéi dong
théi phai dam bao tinh chon loc

\/D’c‘)ng dién dinh mirc cua cau chi va CB phai dwoc Iwa chon co6 gia tri n,h6
nhat, nhwng khong dwoc tac dong khi dong co’ khéi ddng va qua tai ngan
han

09/04/2014 39



CB hiéu chinh dworc

Schneider ’ S Al | ; Merlin Gerin/Square D

_:r.pEI:EC[Fr:‘_
STR-68U OBSOLETE
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CB khong hiéu chinh dwoc

MERLIN GERIN
g, multi 9
1. Circuit Breaker Model Number
2. Tripping Curve 1 C60H
3. Circuit Breaker Current Rating 2 Cﬁs 1 3 &
4. Operating Voltage 3 41 I5V""'" % % %
5. Rated Breaking Capacity 4 _
6. Circuit Breaker Part Number : @ —E\s\s
7. Electrical Diagram - No. of Poles
8. I*t classification 2 e — > 4 8

Ct0a — 4.5kA 6 7
C120N — 10kA

Dong Icu
Ce0N - 6kA
C120H — 15kA

09/04/2014 C60H — 10kA



g“ 4.6 . Chon thiét bi bao vé
1. Chon CB ha thé

Cac dieu kién chon CB

+ Dién ap dinh murc: Usince 2 Yamiwsi

+ Dong dién dinh mirc: 1 .5 21, (dOi véi ta)

+ Dong dién dinh mirc: 1.5 21, (doi véi thiét bi)
+1, <1 (dong cat nhiét) s K, .1

+1, <1, (dong cat tir ) S lymin Zlenam vo= I\

+ | I (dong ngan mach 3 pha)

catdm =

09/04/2014
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4.6. Chon thiét bi bao bé

TTTTT

Cac trvoong hop chon CB

+1;.cg <100 A: str dung CB khong hiéu chinh, ng Trip
Unit khong nh c (Fixed)

+l;.cg > 100 A: str dung CB hiéu chinh dwoc, ng Trip
Unit nh C

+ Néu hé thong la trung tinh cach ly hodc ding so do TT
thi cac CB sé khong t n C sw c6 cham vo va de
dam bao an toan can cac thiét bi chong dong ro.



nhgia cho Trip Unit

N
e e i

+ Trip Unit c I tw t (TM -Thermal magnetic)
nh K. — |, = K. X |3 ripunit
nh K, — |, =K X gmipunit

+ Trip Unit c i ntw(Electronic)
nh Ky K, — | = Ky X KL X g imipunit

nth—>|m=KmX|r

Idn (hay) Imm < < - ICV

09/04/2014
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T 1] S ; R .
IH-!' S Vi du chon CB trén nh itw
I.”“‘I may bién ap dén tu phan phéi nh
1), (A Trip Unit
e | 1Ky EA) L oui | ORI trip fp = L,
(A) (A) [IO(A)| unit K. | 1(A) | Kn | I(A) |(KA)
22215 ] )
1178,246/1187,01 NSLZE’O M'°r7°:)°9'° 0,94 |1175| 3 | 3525 | 50
7826,9 .
Overload LED Micrologic 7.0 A
ob 1
2
0 Ie.n- O
1. pick-up 1An
(earth leakage)
2. tripping delay At
09/04/201 4 (earth leakage) 45




Micrologic 7.0 A

EZ13914

Micrologic 5.0 A, 6.0 A,
70A

t -:*"I & 1

E513504

fl on

L I’t off
3

12

2

> 5 ¢

v

0 lsd i

1. current setting Ir

(long time)

2. tripping delay tr

(long time) for 6 x Ir

3. pick-up Isd (short time)
4. tripping delay tsd
(short time)

5. pick-up li
(instantaneous)

%04
560 O

23 _ _
09/04/2014 46



gK Chon CB cho tuyén dwéng day
‘Dong dién tinh toan : |, = 292,37(A)

‘Dong dién dinh nhon : 1, = 492,37(A)

*lepaa-Kneaa = 931x0,64 = 339,84(A)

I = 109 =15.69(kA)
J3 x \/R2 +X?
Piéu kién chon CB:
Diéu kién 1 :
> — | > 292.37(A)
Uamce) 2 Unr NI Udmce) 2 400(V)

Icu > INM(max) A Icu > 1569(KA)
09/04/2014
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..,_E,:_,. Chon CB cho tuyén dwéng day
Dieu kién 2 : Kiém tra va chon Trip Unit

< 1 < lepga-Khcaa — 292.37(A) < | <339.84(A)

<l < Inm(min) — 492.37(A) < | < 13750(A)
Théng s6 CB dwoc chon:

« Compact CB : NS400N, 4P, Schneider

« | =400(A)

* Uy, =690V (50HZz)

* I, = 50(KA) twong trng vé&i U = 380/415V (50/60Hz)

« BO Trip Unit STR23SE (electronic)

° 1y

* Idn

09/04/2014
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Chon CB cho tuyén du’o’ng da
AN sTR 23 SE — n.,

test




Kiém tra dieéu kién va chinh dinh Trip Unit

292,37 339,84
> 292.37(A) < | < 339.84(A) <K,K. <
> 292.37(A) < K_.K_.I < 339.84(A) 400 400

> 073 < K.K < 0,85

.Chinh: K,=0,8; K. =1;>1 =K_K_.l_ =0,8.1.400 = 320(A)
292.37(A) < 320(A) < 339.84(A) Théa

Chinh dong nguwdng cat tir bao vé chong ngan mach

Pk: 492.37(A) < | < 13750(A)
492.37(A) < I, < 13750(A) 492,37 - <13175
492.37(A) < K_.I < 13750(A) sd
154 < K., < 42,96 220 220

Chinh: K_ =5, > |_, = K_,.I. = 5x320 = 1600(A)
492,37(A) < 1600(A) < 13750(A) Thoa



Chon CB trén nh i n t a tu déng lwc
I\ TUPONGLUC
= 19.547(A)
CB
Tén thiét bi L (m) 1y (D(A) LA | 1. (A | (’;\;(hc | come |1om| e
am (kA)
i 14,00 3 370,26 17,09 39,88 17,97 C60L B 20 25
i 9,50 4 237,97 17,09 39,88 17,97 Cc60L B 20 25
i 6,00 5179,51 17,09 39,88 17,97 C60L B 20 25
i 14,00 3 370,26 17,09 39,88 17,97 Cc60L B 20 25
i 9,50 4 237,97 17,09 39,88 17,97 C60L B 20 25
i 6,00 5179,51 17,09 39,88 17,97 C60L B 20 25
y 19,00 1 540,25 10,64 10,64 12,10 C60L B 16 25
y 14,60 1 935,11 10,64 10,64 12,10 C60L B 16 25
y 10,20 2 585,72 10,64 10,64 12,10 C60L B 16 25
y 10,20 2 585,72 10,64 10,64 12,10 C60L B 16 25
y 14,60 1935,11 10,64 10,64 12,10 C60L B 16 25
y 19,00 1 540,25 10,64 10,64 12,10 C60L B 16 25
p 15,10 1270,42 8,55 19,94 9,33 Cc60L B 10 25
0 15,10 1 270,42 8,55 19,94 9,33 C60L B 10 25




Curve B
MERLIN GERIN tripping:
multi 9 3 to 5 times the rated
current (In);
—C60H protection of generators,

—CG|3 1 3 65 persons, very long
| 415y~ (XXX cables. s
-
Curve C
2 nus 2 4 6 tripping:
51010 In;
protection of circuits,

aeneral applications.

r 1 Curve D

tripping:

10to 14 In;

protection of high surge
circuits, welders, trans-
formers, motors.

w Curve MA
{’f ‘\ (magnetic only)
I rﬂ ' | tripping: 12 In;

b f protection of motor

starters (+ thermal pro-
tection when combined

3.5 5.1010.14 125 with contactor).




type rating

C60a circuit-breakers *)
4.5 KA, C curve C curve C60a
]".- 1P 6
@ % 10
E.l__ 16
= \5 20
' 25
Iy 32
._‘;! 40
@ z 50
= 63
Mo e
ot rating type voltage breaking
B | capacity
’ (A) (V) lcu (A)
Y
A 1..63 1P 240/415 6000
et 2P 415480 6000
il.- ST 3P 415 & 000
) :



C60H circuit-breakers
1QkA_I§ C and D curves

.' 9
g = (A)
!
e 1
.. 2
S 4
j‘ .:I' .I:' (5]
l.b s 10
{ - 16
e 20
BE :
| [ y—— 32
L l.l .- ’I 4:]
s o 50
db. ‘:' @ 63
|
! ':.'ﬁ
B: 8
A
| ¥
. ' . .I: - .I

B curve

utilisation
when there are small inrush currents
(generators, long cables).

technical data

W power circuit

O tripping curve:

the magnetic trip units operate between
3 and 5 In.

C curve

utilisation
cables feeding conventional loads.

technical data

W power circuit
O tripping curve:
the magnetic trip units operate between 3

D curve

utilisation
loads with a high inrush current
(motors, transformers).

technical data

W power circuit

O tripping curve:

the magnetic trip units operate between
10 and 14 In.



C120N circuit-breakers

10kA, B, C curves - AS/NZS 4898
10kA, D curve AS 3947-2

5 _‘_‘-

f{ |= ‘ﬂ I= L =

125

C120H circuit-breakers
15kA, B, C curves - AS/NZS 4898

15kA, D curve AS 3947-2

rating
(A)




Dung dé bao vé qua tai va ngan
mach. Khi dong dién I&n hon dinh
murc, day chi ndng chay va ngat
mach dién.

Pac tinh, théng s6 cta cau chi

v

v

Dién ap dinh mirc — la dién ap lam
viéc lau dai cua CC

Dong dién dinh mire — la dong dién
CC c6 thé chiu dwng trong thoi
gian dai ma khong chay.

Dong dién chay la dong dién khi dé
day chi bi chay va khéng lam hw
hong vo cau chi.

Pac tinh béq vé - phu thudc cﬂa,
thdi gian ngat vao dong dién ngat

Lwa chon cau chi




= -
Lwa chon cau chi | I ——x)
m !
| N = @)
N ! —
Uu diem: |
= Cau tao don gian. | R S
= Thoi gian tac dong | / ”
nhanh | S ——()
= Gia thanh thap. |
®

|
]

1
/
I

Nhwoc diém:
= Chi ngat khi dong
kha I&n so v&i dong
dinh mlrc cua day
chi, vi vay khdng E
dam bao tinh chon : ==
B S
= Khi ciu chi ngat co |
thé gay qua ap. |
= C6 thé bi ngét 1 pha |
(khi pha khéng déeu) |
L

125 A 250 A

3




DB401284

Fupact ISFL 160 Ith 160A40°C N NFG Thong
Ui 1000V Uimp 8kV 50/60 Hz § 86 ky
———— MAX(A)160 Max(W)12 > z thuat
Ue(V) /le(A) AC21B  AC22B  AC23B 5 He
380/415V 160 160 160 = - i
440/500V 160 160 _ 9 cau chi
660 / 690V 160 160 - £
Q
I[EC 60947-3 CEI UTE UNE VDE BS 3
IEC 60269-2 DIN 43620-1 =
Fuse-camer for INFC32.
QS /", Fupact ISFT100N 2 \
S | & Ursoov Uimp 8KV 50/60 Hz _ &\,
E Ith 100A 40°C Y
o) —— Max(A) 100 Max(W)7,5 £ §
Ue (V)/le (A) AC21B AC22B AC23B g@ E
380/415V 100 100 100 2z 9
500V 100 100 - S0
690V 100 - - Y
DC21B DC22B >
220V /nbpole 100/3 100/3 50
\(EO 440V /nbpole 100/3 100/3 wy )

ISFT label.



M6t s6 cau chi —
cau dao cua

Schneider

Fuse-carrier for INFB3Z.

DE1 2054

NFC

Fuse-camer for INFC32.



ti(s)

10000 l\
1000

/_QG 32

100

gl 32MEe3

10

.01

10 100 1000
G In || 32 A
ahl Im | 32 A
gt In ll 22 A Ich | B3 A

The three curves represent the three types of 32 A fuse-links.

SR
10000 1 (A)

First letter: type of fuse-link Second letter: Distribution Motor
(breaking range) type of protection

g = general use gG u

(full-range breaking capacity up to gM [

rated breaking capacity)

a = back-up use aM o

(partial-range breaking capacity

starting at 4 In)




Standard IEC 60364
Bao vé chong qua tai

Rated current, Conventional

current setting operating current
or protection
rating o
Permissible Cable
current reference
Operational value
current

It In Iz 12 1.451z

Characteristics of the protection device
— Characteristics of the conductors

Wiring system protection fuse.

Day dan c6 dong l., (1Z) cung cap dién cho tai c6 dong | , (Ib)va dwoc bao vé béi
cau chi ¢cé dong dinh mdrc I, ¢ (In). | o dworc xac dinh :

Dong chay cua cau chi l, <1.6 lgcc
Bao vé chong qua tai cho day dan :1,<1.451 44

Day dan can chon :l 44> 1.1 lgcc



”OOO CS?%D

J

Ba=40"C

Vi du

Céap 3 pha XPLE di trén khay cap c¢6 3 mach di ké :

Mot cap 3 pha (mach 1)
3 cap 116i (mach 2)
6 cap 1 16i (mach 3)lam thanh hai day / pha

Vay c6 5 mach 3 pha di ké. Nhiét 6 méi trwdng 40 C

Dong tren moi pha la 23 A.
Hé s6 hiéu chinh theo cach di day gom K1, K2, K3..
K1=1,K2=0.75, K3 =0.91.

K=K1xK2xK3=1x0.75x 0.91=0.68.

Permissible current (Iz) and the corresponding protection fuse-link (F)

Insulation and number of loaded conductors

Reference |B PVC3 PVC2 PR3 PR2
method C PVC3 PVC2 PR3 PR2

E PVC3 PVC2 PR3 PR2

F PVC3 PVC2 PR3 PR2
Copper, Iz F Iz F Iz F Iz F Iz F Iz F Iz F Iz F Iz
Cross- 15 155 |10 |17.5 |10 [185 |10 |195 (16 |22 |16 |23 |16 |24 |20 |26 |20
;f::?ﬂf} 25 21 6] (24 (20 [5 [20 [27 |20 [0 [z [a1 vj25_' 13 [5 [ [

4 28 1200 2 125 |34 125 136 (3 (40 1P £V |45 [40 [49 |40

b 36 [32] (41 (32 (43 |40 (46 |40 |51 |40 |54 (50 |58 |50 (63 |50

Chon cau chily o> 1, =23 A ;

co tiét dién 4 mm2

Dong cho phép khi c6 hiéu chlnh 23/ 0,68 = 33,8 (A) chon lepaa = 42 A day dan




Lwa chon cau chi cho déng co’

v' Cau chi phai bao vé dong co khoi ngan
mach va qua tai, nhwng khéng dwoc ngat
khi dong co’ khéi dong binh thwong.

= —
I dmCC = nax I tt
T
mMm
I dmCC
mmCC

K. .cc hé s6 qua tai ngan han cia cau chi
Khéi ddng nhe (t,,<10s: bom, quat) K\ ¢c =2.5

Kh&i dgng néng, nhiéu lan (t,,>10s: béng tai,
thiét bi nang ha) K,,,cc =1.6 - 2

Péi v&i may han K. =1.6

Swilch-disconnecior
fLises

Contrelby % _
comachor - T T

Crverdaad prodection
or themmal protection

Speclal or motor

irleErnal
profection )

o

v



Bao vé mach déng co bang cau chi NFC

230/240V

P(kW) | (HP) In (A)|Fupact |gG Fupact |aM
037 |0.49|1.9 |INFC32 |6 INFC32 |2
055 |0.73|2.7 |INFC32 |10 |INFC32 |4
0.75 1 3.6 |INFC32 |16 |INFC32 |4
11 1.5 |4.5 |INFC32 |16 |INFC32 |6
1.5 2 6.3 |INFC32 |20 |INFC32 |8
2.2 29 |9 INFC32 |25 |INFC32 |10
3 4 1.7 |INFC32 |32 |INFC32 |12
4 2.3 |15.2 |INFC32 |40 |INFC32 |16
9.9 7.3 |19.8 |[INFC32 |50 |INFC32 |20
7.5 10 |26 INFC50 |50 |INFC32 |32
10 13 |34 INFC63 |80 |INFC50 |40
11 15 |38 INFC63 |80 |INFC50 |40
15 20 |91 INFCB3 | 100 |INFCB3 |63
185 |25 |63 - 160 | INFC125 | 80
22 29 |74 - 160 | INFC125 |80
30 40 |99 - 200 | INFC125 | 100
37 49 125 |- 250 | INFC125 | 125

380/400V

P(kW) | (HP) | In (A)| Fupact |gG |Fupact |am
0.37 0.49 111 INFC32 |4 INFC32 |2
0.55 0.73 1.6 INFC32 |6 INFC32 |2
0.75 1 2.2 INFC32 (10 |INFC32 |4
1.1 1.5 |2.T INFC32 (10 |INFC32 |4
1.5 2 3.8 INFC32 (16 |INFC32 |4
2.2 29 |55 INFC32 (16 |INFC32 |6
3 4 7.1 INFC32 (20 |INFC32 |8
4 5.3 |9.2 INFC32 |25 |INFC32 10
0.5 7.3 |12 INFC32 |32 |INFC32 (12
7.5 10 |16 INFC32 (40 |INFC32 |16
10 13 |21 INFC32 (50 |INFC32 |25
1 15 |23 INFC32 |50 |INFC32 |25
15 20 | INFCB3 |80 |INFC32 |32
18.5 25 |38 INFCB3 B0 |INFC50 |40
22 29 |45 INFCG63 | 100 |INFC50 |50
30 40 |60 INFC&3 | 125 | INFC63 |63
37 49 |75 - 160 | INFC125 |80
45 &0 |87 - 200 | INFC125 |100
abh 3 (107 |- 200 |INFC125 | 125




Bao vé mach déng co bang cau chi DIN

380/400V
P{kW) (HP) In (A) |Fupact gG Fupact  aM
230/240 V 037 (049 |11 [INFD40 |4 |INFD40 |2
upact 055 (073 (1.6 [INFD40 |6 |INFD40 |2
P(kW) | (HP) fin (A) |F 9G |Fupact jal = 2.2 |INFD40 (10 [INFD40 |4
0.37 |049 |19 |[INFD40 |6 |INFD40 |2 = 15 127 |NFD4o (10 [INFD40 |2
0.55 |0.73 [2.7 |INFD40 |10 |INFD40 |4 - |3 38 |INFD4o |16 [INFD4o 14
0.75 |1 3.6 |[INFD40 [16 [INFD40 |4 55 (29 |55 [INFD40o |16 |INFD40o |&
1.1 1.5 |45 [INFD40 [16 [INFD40 |6 3 4 71  TINEFD40 |20 |INFD40 |8
1.5 |2 6.3 |INFD40 |20 |INFD40 |8 4 53 |9.2 |[INFD40 |25 |INFD40 |10
2.2 29 19.0 INFD40 125 |INFD40 10 55 7.3 12 INED40 |32 |INFD4D |12
3 4 11.7 INFD40 |32 |INFD40 |12 7 5 10 16 INFD40 |40 |[INFD40 |16
4 5.3 1152 |INFD40 40 |INFD40 |16 10 13 21 INFD40 |50 |INFD40 |25
5.5 7.3 19.8 |INFD40 |50 |INFD40 |20 11 15 23 INFD40 |50 |INFD40 |25
75 (10 |26 |[INFD40 |50 |INFD40 |32 15 20 |31 INFD40 |80 |INFD40 |32
10 13 |34 |INFD40 |80 [INFD40 |40 185 [25 [38 |[INFD40 |80 |INFD40 |40
11 15 |38 |INFD40 |80 |INFD40 |40 22 29 |45 |[INFD63 |100|INFD&3 |50
15 20 |51 INFD63 [100|INFD63 |63 30 40 |60 |INFD63 |125|INFD63 |63
18.5 |25 |63 |INFD160 |160[INFD160 (80 37 49 |75 |INFD160 |160 |INFD160 | 80
22 23 |74 |INFD160 |[160|INFD160 [80 45 60 |87 |INFD200 |200|INFD160 | 100
30 40 |99 |INFD200 |200|INFD160 |10/ 55 73 |107 [INFD200 | 200 [INFD160 | 125
37 49 |125 |[INFD200 |250|INFD160 |12 75 100 1149 |INFD200 |250 INFD160 160
45 60 (144 |INFD200 |250 |INFD160 (16 20 120 1179 [INFD250 | 355 |INFD200 | 200
== 23 1177 | INFD250 |355 |INED200 |20 110 (147 |214 [INFD400 [400 [INFD250 | 250
75 100 |245 |[INFD400 [400|INFD400 |25 132 176 1247 |INFD400 450 INFD250 ) 250
90 120 |296 [INFD400 (450 INFD400 [31: 190 200 1293 |INFD400 500 |INFD400 |315
110|147 |354 |INFD630 |630|INFD400 35 180 |=13 |300 |INFD630 630 INFD400 |315
132|176 |408 |INFD630 [800|INFD630 [45 =200 =267 1391 |INFD630 800 INFD400 400
150|200 |484 |INFD630 |800|INFD630 |50 =20 [320 1467 |INFDB30 1800 INFD630 500
160|213 |496 |INFD630 |800|INFD630 [501 =00 372 (533 |- - INFD63D 630
200 |267 |646 |- - |INFD800 [801 oo 720 573 i- - INFD650 550
320 |427 |s588 |- - | INFD&30 | 630




Tinh chon loc

Dong dinh mirc cau
chi phia dwéi phai
nhé hon 2-3 1an so

v&i cau chi phia trén

1. ¢C
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Phéi hop chon loc giira hai cau chi

Upstream fuse-link Downstream fuse-link

gG (In) / gM (Ich) gG (In)/ gM (ich) aM (In)

Rating (A)

16 6 4
20 10 B
25 16 8
32 20 10
40 25 12
50 32 16
63 40 20
80 50 25
100 63 32
125 80 40
160 100 63
200 125 80
250 160 125
315 200 125
400 250 160
500 315 200
630 400 250
800 o00 315
1000 630 400
1250 8000 500




Lwa chon cau chi cho may han
Id mCC =1 2I \/7

|l g —‘d(‘)ng,dién dinh mire méy han, trong diéu kiénllém vié,c dai han;
A: hang s0 déng dién cua thiét bi lam viéc theo ché dé ngan han 1ap lai

Lwa chon cau chi cho nhém tu dién bu

1.6n (Lhm_ll
IdmCC = \/5
Udm

n —so tu bu
Qgmi, — €ONg suét dinh mwre cua moét bd tu



Xay dwng so do chon loc hé thong bao vé

v’ S0 bac bao vé khdng qua 3-4 bac
v DPam bao bao vé tac dong tai vi tri sw co
v" Dam bao chon loc theo dong dién va th&i gian

Lwa chon vi tri lap dat bao vé

Thiét bi bao vé phai dat & vi tri sao cho

v" Khong bi tac ddng hw hong co khi

v" An toan cho ngw&i van hanh va str dung
Bao vé phai thiét l1ap tai diém:

v Tiét dién day dan thay déi

v' Tai diém yéu cau chon loc

v Néu thiét bi can bao vé & noi khé tiép can, cé thé dat bao vé
cach xa dén 30m.
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