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CEI/IEC 865 —2: 1994

Tinh hiéu luc ciia 4n pham nay

Noi dung k¥ thuat clia cdc 4n phdm ctia IEC phai duoc thudng xuyén xem xét lai béi IEC,
nhu vay dé dam bao noi dung phan anh ding tinh trang k§ thuat hién hanh.

Thong tin lién quan t6i ngay thdng xdc nhan lai an pham c¢6 hiéu luc tr van phong trung
uong IEC.

Thong tin vé cong viéc duyét lai, phat hanh cdc xuat ban da duoc duyét lai va nhiing stra
chita c6 thé dugc nhan tlr cic uy ban quoc gia IEC va tir cic ngudn IEC sau:

- Thong bao caa IEC
- Cuon nién giam IEC
Xuat ban hanh nam
-S6 muc luc cia cac an pham IEC
Xuét ban hanh nam véi cap nhat déu dan

Thuat ngir
Doi véi thuat ngit chung, cac doc gia nén gham khao IEC 50: T ngit k¥ thuat dién quoc t€
(IEV), duoc phat hanh & du6i dang nhiing chttong riéng 1é, méi chuong giai quyét mot

linh vuc riéng.

Cic chi tiét ddy da cta IEV c6ithé’'duoc cap theo yéu cu. Ciing nén xem tir dién da ngit
cua IEV.

Nhiing thuat ngit va dinhsaghia nim trong 4n pham hién tai hoac duoc 1ay tir IEV hoac
dudi tan dong rieng biet ¢ho muc tiéu clia an phadm ndy.

Cac ky hiéu d6°thi‘va’chir.

Dai v6i cac ky*hicu do thi va ky hiéu chit va cac ddu dugc IEV tan dong cho su dung

chung, cac doc gia tham khao:

—1EC 27: Cac ky hiéu chit duoc diung trong ky thudt dién.

—IEC 417: Cdc ky hiéu do thi cé thé dung trén trang thiét bi. Bang muc luc, bang ké va
suu tdp nhitng to riéng lé.

—1EC 617: Ky hiéu do thi doi vdi cdc so do va doi voi trang bi dién y té.

—IEC 878: Ky hiéu do thi doi voi trang thiét bi dién y té trong thuc hanh y té.

Nhitng ky hiéu va ddu nidm trong 4n phdm nay hoic duoc 14y tir IEC 27, IEC 417, IEC
617 va/hoic IEC 878, hoic duoc tdn dong riéng biét cho muc tiéu ctia 4n pham nay.

Cac an pham cua IEC.
Puogc soan thao do cing mdt uy ban ky thuat. Cac doc gia chd y t6i phia trong bia sau,

liét ké nhitng 4n phdm clia IEC dugc phat hanh do uy ban k§ thuat da soan thdo 4n phdm
hién tai
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Uy ban k¥ thuat dién quoc t&

Dong dién ngan mach — tinh todn cac hiéu ting

Phan 2: Cac vi du tinh toan

Loi néi dau

1) IEC (Uy ban k§ thuat dién quoc t€) 12 mot co quan thé gidi dé tiéu chudn hod bao gém tit ca cdc uy
ban k¥ thuat dién quéc gia (cdc uy ban qudc gia chia IEC). Muc tiéu clia IEC la thic ddy su hgp tic
qudc t&€ va cdc vin dé c6 lién quan dén tiéu chudn hod trén cic linh vuc dién va dién tr. Vi muc
dich dy va cung véi cdc hoat dong khéc, IEC xuat ban cdc tiéu chudn qudc t€. Viéc soan théo nhiing
tiéu chuén nay di dugc giao phé cho cc uy ban k¥ thuat: bat ky uy ban qudc gia nao clia IEC quan
tam dén chl dé dang dugc xem xét déu c6 thé tham gia vao cong viéc soan thdo nay. Cdc co quan
qudc t&, chinh phu, phi chinh phu lién hé vé6i IEC ciing tham gia vao cong viéc soan thao nay. IEC
cong tdc chat ché véi co quan qudc t€ vé tiéu chudn hod (ISO) phu hgp véi cdc diéu kién dugc xac
dinh béng thoa thuan gifta hai co quan.

2) Nhitng quyét dinh hoac thoé thuan cua IEC vé cdc van dé kythudtedugc soan thao bdi cic uy ban
k§ thuat trong dé c6 dai dién céc uy ban quéc gia c6 quan tam‘dic biét dén van dé do, biéu thi su
nhét tri quoc t€ cao vé cdc vin dé da dugc xem xét.

3) Nhiing quyét dinh hoac thoa thuan ndy c6 dang la cacskhuyén nghi cho viéc st dung qudc t&€ va da
duoc céc uy ban qudc gia chip nhan theo y nghia'de.

4) Nham thic ddy su thong nhdt quoc t€, cdc\uy ban quéc gia ctia IEC tham gia dp dung cdc tiéu
chuin quéc t€ TEC mot cdch trong sang nhat trong mic do t6i da c6 thé vao cdc tieu chudn quéc gia
va mién clia quoc gia minh. Bat kySussai khac nao giita khuyén nghi cta IEC va tiéu chuén quoc
gia hodc mién twong ng cin sGm dgciehi rd trong tiéu chuin qudc gia hodc mién do.

Nhiém vu chul yéu clia cdc.uy ban'k§ thuat ctia IEC 12 soan thao céc tiéu chuin quoc t€.
Trong cdc trudng hop dic biét, mot uy ban k§ thuat c6 thé dé nghi xuat ban mot ban bio
cdo ky thuat ciia mot trongnhiing mau sau:

e Mau 1, khi su tng hg cin c6 khong thé dat duoc dé xuat ban mot tiéu chudn quéc t€,
mac dau da ¢b nhiéu'da c6 nhiéu co gang;

e Mau 2, khi'¢chtidé con dang trong phat trién k§ thuat hodc khi vi mot 1y do nao khdc,
kha ning thoa thuan dé xuat ban mot tiéu chuin qudc t€ ¢ thé duoc xem xét trong tuong
lai nhung khong phai ngay tiic khac

e Mau 3, khi mot uy ban ky thuat da thu thap dugc cac di liéu cia mot loai khac véi
nhitng cdi da duoc xuat ban thong thudng nhu mot tiéu chuin quéc t€, vi du “tinh trang
ky xao”

Céc béo céo ky thuat mau 1 va 2 1a chi dé can xem xét lai trong vong ba nam cta an
phdm dé quyét dinh xem nhiing bdo cdo d6 c6 thé duoc déi thanh cic tiéu chuin qudc té.
Céc bdo cédo ky thuat cua mau 3 khong can thiét phai duoc duyét lai cho t6i khi nhitng dit
liéu ma céc bdo cdo nay dua ra dugc xem la khong c6 hiéu luc hoac hitu ich.

IEC 865 — 2, 1a mot bao cdo ky thuat mau 2, da dugc soan thao bdi tyky thuat 73 cua
IEC: Cic dong dién ngidn mach
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Nguyén van cua ban bao cdo k¥ thuat nay dua vao céc tai liéu sau:

Du thao ctia uy ban B4o cdo biéu quyét

73 (SEC) 49 73 (SEC) 59

Thong tin diy di vé biéu quyét tdn thanh ban bdo cdo k§ thuat nay cé thé thdy dugc
trong bdo c4o biéu quyét néi trén

Tai liéu nay dugc xuat ban trong loat Bdo cdo k§ thuat mau 2 (theo
G.4.2.2 cha phan 1 cta ban 1anh dao IEC/ISO) nhu mot “tiéu chuidn
tdé st dung tam thoi” trong linh vuc tinh todn nhitng hiéu tng clia
dong dién ngén mach, vi khan cip cdn c6 chi din sir dung nhitng
tieu chuén trong linh vuc nay nham ddp ting nhu ciu x4c dinh.

Tai lieu nay khong duoc coi la “Tiéu chudfiqude t&”. N6 duoc dé
nghi dé 4p dung tam thdi sao cho cac thong tin va kinh nghiém st
dung trong thuc t€ c6 thé duogc thu thap=Cic nhan xét vé noi dung
cua tai liéu nay nén dugc gui téi Vamphong Trung wong IEC.

Su xem xét lai bdao cdo ky thuat mau 2 nay sé duoc tién hanh khong
cham qué ba nam sau khi xudt bdir, voi kha nang hoac kéo dai tinh
hiéu Iuc clia bdo cdo k§ thuatynay thém ba nam nita, hoidc chuyén
ddi n6 thanh mot tiéuschdan quocté hodc xod bd né
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Cac dong ngian mach — tinh toan cac hiéu ing

Phan 2: Cac vi du tinh toan

1 Pham vi va doi tuong

Doi tugng cia ban Bdo cdo k¥ thuat nay cta IEC nay la néu ra viéc ap dung céac th tuc
tinh todn vé hiéu ting co va nhiét do ngan mach nhu da trinh bdy trong IEC 865 — 1. Nhu
vay, bdo cdo k¥ thuat nay la mot phan phu thém vao IEC 865 —1. Tuy nhién n6 khong
lam thay déi co s& doi v6i céc thi tuc da duge tieu chudn hod trong an pham dé (IEC 865
-1

Ghi chu:

1 Nhiing vi du trong Bdo cdo ky thudt nay minh hoa cdch tih todn theo voi IEC 865 ' 1,
theo mét cdch don gidn va dé dang. Nhiing tinh todn nay khéng.codu dinh nhu su kiém tra doi

Vdi cdc chuong trinh cua mdy tinh.

2 Nhitng con s6" ndm trong ngodc ¢ cdc phuong trinh thuocvé cdac phuong trinh trong IEC 865
1

3 Nhitng dién dp cua hé thong duoc coi nhitithitng'dién dp danh dinh
2 Tai liéu tham khao

IEC 865 — 1: 1993, Cdc dong ‘@ién ngan mach — tinh todn cdc hiéu iing — Phdn I: Cdc
dinh nghia va cdc phuong phdp ‘tinh todn.

3 Cac ky hiéu_va 'don"vi

Doi véi cac ky hicu,va don vi, nén tham khao IEC 865 — 1
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4 Vidu 1- Céc hiéu ing co lén trang thiét bi 10KV véi thanh dan ciing don
Co s0 dé tinh todn trong vi du nay 1a mot thanh cdi ba pha 10kV v6i mdi pha mot day dén

Nhiing day dan la nhiing thanh cdi lién véGi nhitng gid d& don cdch déu nhau. Su bo tri day
dan nhu da chi 16 trong hinh 1

Hinh 1 - B6 tri@day dan

4.1 Cdc dit liéu

Dong ngan mach ba pha déi xding.banddau (gia tri hiéu dung) s =16kA
Hé s6 dé tinh gid tri dinh clia dong ngan mach k =135
Tén s6 hé thong f = 50Hz
Khong c6 tu dong déng lai
S6 nhitng khoang,cich >3
Khoang cach giid ¢ac gia do 1 =1m
Khoang cach giita tam truc cia cac thanh dan a =0.2m
Thanh dan hinh chit nhat AIMgSi0,5
— C4c kich thuée b = 60mm
d = 10mm
— Khoi luong trén don vi chiéu dai m’ = 1,62 kg/m
— Modun Young E =70 000 N/mm?
— ting xudt tuong ing v4i gidi han dan hoi Ry, =120 N/mm? t6i
180 N/mm?
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4.2 Luc cuc dai lén thanh ddn chinh trung tam

_EEV !

1,00m
0,202m

_ 407 Vs 43
™ o2p 2 Pa, 2p Am 2

30,610° A)2 x — 803N )
& dé
i3 = V2Kl 5 = V2 x 1,35x 16KA = 60,6kA = 30,610°A

va khoang cach hiéu dung giita cadc day dan chinh

a, =2 = 20M_ o 00m
k, 099

(6)
Vi ks theo IEC 865 — 1 hinh 1 d6i v6i b/d =6, a;3 =a vaa/d =20
4.3 1tng xudt thanh dan va cdc luc trén cdc gid dé
Viéc tinh todn c6 thé thuc hién theo 4.3.1 hoac 4.3.2 duéi day

4.3.1 Phuong phdp don gidan

4.3.1.1 iing xudt uén thanh dan

St =Sn=Vs V, b Fm_3,|
8Z
= 1,0x 0,73x SR NXIOM _ 755105\t = 7330/
8x 110 *n?
(9,12)
G do
Vo Vi=1,0=(Vg VO Theo IEC 865 — 1, bang 2
B=0,73 Theo IEC 865 — 1, bang 3
3 3
i - bd® _ 0106x 0.010° 1 (cyers
12 12
; -8 4
_ :0,510 m _110°n?
d/2 0,005m

Cic thanh cai duoc coi 1a chiu dung duge luc do ngédn mach néu
S S ARy, (13)
Vi gid tri dudi ctia Ry,. D6i véi mot tiét dién chit nhat q = 1,5, xem IEC 865 — 1 bang 4.
Diéu nay cho:
O = 73,3 N/mm? bé hon 1,5 x 120 N/mm? = 180 N/mm?

4.3.1.2 Luc uén trén cdc gid do
l:d = VFVraFmS (15)
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Theo IEC 865 — 1, bang 2 véi gia tri trén cua Ry, d6 1a

S 733N/mnt

= = 05509
08R,, 08x180N/mn’

Nhu vay, trong trudng hop mot ngan mach ba pha

0370< >0 1
08.R,,
Tix d6
0.8.
VFVr _ RpO,Z _ 0,8X 180N / mrn2 _ 1’97
s 73,3N / mn?

tot

Luc trén nhitng gia d& ngoai (A) 1a, v6i a = 0,4, xem bang 3 cua IEC 865 — 1
Faa = VEV.QxF; = 1,97 x 0,4 x 803 N =,1740N

Luc trén nhitng gia d6 bén trong (B) 13, v6i ap = 1.1, Xemy IEC 865-1 bang 3
Fas = VEV.0pFms = 1,97 x 0,4 $803.N'= 1740N

4.3.2 Phuong phdp chi tiét

4.3.2.1 Tan s6 tu nhién f. va cdciesxsoVr, V. va Vo

0 -8 4
- g_2 B _ 386 2 TA0AN /' x 0510°m* 52.3H7 16)
1“V'm  (1,00m) 1,62 kg/m
&do
y=3,56 theo IEC 865 — 1, bang 3

J=0,5.10"m%(xem 4.3.1.1)

Ty s6 f/f 1a 1,05. Theo hinh 4 va 2.2.2.6.2 cta IEC 865 — 1, nhiing gia tri sau d6i véi cac
hé s6
VE, Vg, va V, dugc
Ve=1,8
a=1,0
V.=1,0

4.3.2.2 ting xudt uén cua ddy dan

ting xuat cua day dan la:

St =Snm :VsVerLgl
> 803N x 1,00m ©.12)
= 1,0x 1,0x 0,73 —=—1— 73310°N/n? = 733N/ mn?
8x110°m’
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6 dé

VoV:=1,0x 1,0 theo 4.3.2.1 & trén
B=0,73 theo IEC 865 — 1,
bang 3

Z=1.10m? (xem 4.3.1.1)

Céc thanh cdi gia dinh chiu dung dugc luc do ngidn mach néu
Orot < quo,z (13)

Vi gia tri dudi cua Rpoo. DO1 v6i mot tiét dién chit nhat q = 1,5, xem bang 4 cua IEC 865
- 1.

Cai nay cho:
Ot = 73,3 N/mm? nho hon 1,5 x 120N/mm? = 180N/mm?
4.3.2.3 Luc uon trén cdc gid do
Fi = VeV, aF s (15)

theo 4.3.2.1 trén ViV, = 1,8 x 1,0 = 1,8 thapshen\gia tri 1,97 nhan dugc tir dung bang 2
cua IEC 865 — 1 (xem 4.3.1.2)

Luc trén céc gia do ngoai (A) 1a, voinos='0,4 xem bang 3 ctia IEC 865 — 1
Faa = VEV.OaFas 24,8 x 1,0 x 0,4 x 803 N = 578N
Luec trén cac gia do trong (B4, v6i as = 1,1 xem bang 3 cua IEC 865 — 1

Fag = VRViOBF: = 1,8 x 1,0 x 1,1 x 803 N = 1590N

4.3.3 Cdc két ludgn
Phuong phdp  Phuong phép chi
gian don hoa tiét

Céc thanh céi chiu lyc do dong dién ngan mach

ing xuat udn tinh todn Oy 12 N/mm? 73.3 73.3

Cac gia do ngoai phai chiu dung mot luc uén

dong cua N 633 578

Cac gia do trong phai chiu dung mot luc uén

dong cua N 1740 1590
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5 Vidu 2 : Cac hiéu ting co tac dung lén trang thiét bi 10kV véi thanh dan ciing
nhiéu thanh

Co s6 dé tinh toéan trong vi du ndy van la thanh cdi 10kV ba pha nhu trong vi du 1, nhung

nay vGi ba thanh dan con cho mét thanh dan chinh nhu da chi trong hinh 2. Céc tiét dién
ctia thanh dan con la 60mm x 10mm nhu la nhitng day dan cta vi du 1

Hinh 2 — Vi tri cia ciac miéng dém va'ena'cac thanh dan con

5.1 Cac dit liéu (phu thém vao dit liéu cua vidu )

S6 thanh dan con n=3

Kich ¢ cua thanh dan con theo chicudctia Tuc d =10 mm

S6 cac thanh dém k=2

Khoang cach giita cac thanh dém l;=0,5m

Kich c& cta cac thanh dém AlMgSi0,5 60mm x 60mm x 10mm

5.2 Luc cuc dai trén day dan chinh tam

—7
my Jé 4 .107 Vs Jé «(308. 103A)2x1,00m

2 2 p3am_ 0 Am 0,20 m

=811N )

m3 =
& dé
3= 2K, = V2 x 1,35x 16kA = 30,6kA = 30,6.10°A

Va khoang cach hiéu dung (tuong duong) gitta cic thanh dén chinh

a 0,2
=—=—"—"=0,20m 6
l K, 100 ©)

Véi ki» theo hinh 1 ciua IEC 865 — 1, v6i bn/dm = 60mm/50mm = 1,2 va a/dn =
200mm/50mm = 4. Nhiing kich ¢& by, va dm dugc chi rd ¢ hinh 2b ctia IEC 865 — 1
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5.3 Luc cuc dai trén thanh dan con ngodi giita hai phdn noi ké nhau

. 2 2
i —7 3
Ffﬁ(ﬁ] Iy _4p .10 VSX[3O,6.1OAJ (08 g5y @
2p\n/ a 2p  Am 3 20,2.10°m
6 dé
1_ky ks 060 078 1 (8)
a, a, a; 20mm 40mm 20,2mm

vGi ki va ki3 theo hinh 1 cta IEC 865

— k12 = 0,60 doi v6i ain/d = 20mm/10mm =2 vab/d =6

—ki3=0,78 d6i v6i ai3/d = 40mm/10mm =4 vab/d =6

hoac a, theo bang 1 cta IEC 865 — 1

5.4 ung xudt day dan va cdc luc trén gia do

Cic tinh todn c6 thé dugc thuc hién phit hop vé6i 5.4 hodc 5%4.2 duéi day
5.4.1 Phuong phdp gian don hod

5.4.1.1 itng xudt uén gdy ra bdi cdc luc giftamedcthanh ddn chinh

Fal

S,=VVb-=
8z ©)
— 10 0,73x LN ROOM _ 5 7 108 N/ = 24,7N/mn?
8%3710 °n?

6 do

VoV:=1,0=(VoV: )i theo bang 2 cua IEC
865 -1

B=0,73 theo bang 3 cua IEC
865 -1

2 2
nod o 006x 001" 5 o 1o theo 2.2.2.3 clia IEC 865 — 1

5.4.1.2 ting xudt uén gdy ra bdi cdc luc giita cdc ddy dan con

FS'S
S S = SsTr
16Z,
515N x 0,5m (19)
= 1,0x " 22 16,1.10°N/n? = 161N/ mn?

16x1.10°m’
6 do
VoV:i=1,0=(VoV: Jmax theo bang 2 cua IEC 865 — 1

Zs=1.10°m’ nhu Z trong 4.3.1.1 (vidu 1)
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5.4.1.3 iing xudt uon téng trong nhitng vdt liéu thanh cdi
Ot = Om + O, = 24,7 N/mm?* + 16,1 N/mm?* = 40,8 N/mm?* (12)
Céc thanh cdi duoc gia dinh 1a chiu dung dugc luc do ngan mach néu
Orot < quo,,z (13)
Os < RpO,Z (14)
VGi gia tri dudi ctia Ryo,. D6i vai tiét dién chit nhat q =1,5 xem bang 4 hoic 2.2.2.3 cua
IEC 865 — 1. C4i nay cho:
O = 40,8 N/mm? nho hon 1,5 x 120N/mm? = 180N/mm?
0, = 16,1N/mm? nho hon 120N/mm?
54.1.4 Luc uon trén gia dé
l:d = VFVraFm3 (15)

Theo IEC 865 — 1 bang 2, v6i gia tri trén cua Ry nd 1a:

S 408N/mne

- = 0,283
08.Ry,, 08x180ONMNT

nhu vay trong trudng hop ngian magh'a pha

N3 9370
D8R ,,

Do d6
VeV, =27
Luec trén cac gid déngoai (A) 1a, véi o = 0,4 (xem bang 3 ciia IEC 865 — 1)
Fiaa=2,7%x0,4 x 811N = 876N
Luec trén cac gia do trong (B) 1a, v6i as = 1,1 xem bang 3 cua IEC 865 — 1
Fag =2,7 x 1,1 x 811N = 2409N
5.4.2 Phuong phdp chi tiét

5.4.2.1 Tan so'riéng f. cuathanh dadn chinh, f., ciia cdc ddy dan con va cac hé s6'Vr, Vo,
VOx, Vr Vd Vrs

0 8 4
- Cg_2 Eqs 097 356 . 7.10°N/n? x05.10°m _ 508Hz 17
1>V m (1,00m) 1,62kg/m
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& d6
c=0,97 theo IEC 865 — 1, hinh 3¢ d6i v6i k =2 va ty s6
m  1,62kg/mx 0,06mx2
nml 3x162kg/mx1,00m
v =3,56 theo bang 3 cua IEC 865 — 1
J=0,5.10m* nhu J trong thi du 1
0 —8 (14
[ - 3,?6 EJ, _ 3,562 y 710° N/nt x 0510°m* _ 200H (18)
IV m  (05m) 1,62kg/m

Ty s6 fo/f 1a 1,02 va f./f 1a 4,18. Theo hinh 4 va 2.2.2.6.2 ctia IEC 865 — 1 cho nhiing gia
tri sau cho nhiing hé s6 Vi, Vg, Vs, Vi va Vi

VF= 1,8
Vo=1,0
Vo =1,0
V: =1,0
Vi =1,0

5.4.2.2 iing xudt uén gdy ra bdi cdc luc giita edethanh ddn chinh

S,.=W.VDb Eud
¥ 811N x 1,00m ©)
= 1,0x 1,0x 0,78%—5————" = 24.710° N/n? = 24,7 N/mn?
8x 310°nT
5 dé6
VoV:=1,0x 1,0 theo 5.4.2.1 trén
B=0,73 theo IEC 865 — 1, bang 3
2 2

Z-= n% —8x Mmz — 310°n? theo IEC 865 — 1,2.2.2.3

5.4.2.3 itng xudt uén gdy ra bdi cdc luc giita cdcthanh dadn con

S 515N x 0,5 (10
=1,0x1,0x x—x_e’m =16,110° N/n? = 161N/ mn?
16x 110°n?’
6 do
VeV, =1,0x 1,0 theo bang 2 cua IEC 865 — 1
Zs=1.10°m’ nhu Z trong 4.3.1.1 (vi dul)
IEC8652_848AE3.DOC 14/ 43

https://quanpham.vn/download/tieu-chuan-iec/




865-2 © IEC: 1994 — 15 —
5.4.2 4 iing xudt uon téng trong vdt liéu thanh cdi
Ot = Om + 0, = 24, 7N/mm? + 16,1N/mm?® = 40,8N/mm? (12)
Thanh cai duoc gia dinh chiu dung luc do dong dién ngan mach néu
Ot < qRy02 (13)
Os < Ry (14)

vGi gia tri dudi cua Ryop. DSi v6i mot tiét dién chit nhat q = 1,5, xem bang 4 cua IEC 865
- 1.

Cai nay cho:

O = 40,8N/mm? nho hon 1,5 x 120 N/mm? = 180N/mm?
0, = 16,1N/mm? nho hon 120N/mm?

54.2.5 Luc uon trén cdc gid do
l:d = VFVraFm3 (15)

theo 5.4.2.1 & trén, VeV, = 1,8 x 1,0 = 1,8 thp.hon gia tri 2,7 nhan duoc tir bang 2 clia
IEC 865 —1 trong truong hop phuong phap'gian don hoa, xem 5.4.1.4

Luc trén céc gia dd ngoai (A) 1a, véiow="0,4 xem IEC 865 — 1, bang 3:
Fia = VeVioaFms = 1,8 X840 x 0,4 x 811N = 584N
Luc trén cac gia do trong (BMa, v6i as = 1,1 xem IEC 865 — 1, bang 3:

Fis = VeV:osFas 5 1,8 x 1,0 x 1,1 x 811N = 1606N

54.3 Cdc két lugn
Phuong phap Phuong phép chi
gian don hoa tiét

Cic thanh cdi chiu dung tng luc do dong dién ngan

mach

Cac tng xuat udn tinh todn Oy N/mm?> 40,8 40,8

Os N/mm?* 16,1 16,1

Cac gia do ngoai phai chiu luc uén dong cua N 876 584

Cac gia do trong phai chiu luc uén dong cta N 2409 1606
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6 Vi du 3 - Cac hiéu iing co tac dung lén trang thiét bi cao ap co6 cac thanh dan citng
Co s& dé tinh todn trong vi du nay 12 mot thanh cdi ba pha 380kV, vé6i day din hinh 6ng

cho tiing pha. Viéc bg tri thanh dén nhu da chi trong hinh 3. Vi du nay bao gém cac tinh
todn c6 va khong ¢6 tu dong dong lai

a) bo tri v4i hai kheang (gia do)
b) M6 hinh bd qua anh hudng clia céc céu tric cia gia do

Hinh 3 = B6 tri day dan va gia do
6.1 Cdc dir liéu

Dong ngian mach bagpha\d6i xing ban dau

(gié tri hiéu dung) ls =J0kA
Hé s6 dé tinh/foangid*tri dinh clia dong ngan mach k =181
Tan s6 he théng f =50Hz
S6 khoang (gia do) =
Khoang cach giita cac gia do 1 =18 m
Khoang cach giita tam truc ctia cac day dan a =5m
Chiéu cao ctia st d& va kep hy =3"7m
Chiéu cao cta gia do hs =7,0m

Thanh dan hinh 6ng : 160mm x 6mm AIMgSi0,5

— Khoi luong trén don vi chiéu dai m' =784 kg/m

— Duodng kinh ngoai D =160mm

— Chiéu day thanh ong S = 6mm

— Modun young E  =70000N/mm?

— (ing xuAt tuong ing v4i gidi han dan hoi Ry2  =160N/mm?*tGi
240N/mm?

6.2 Luc cuc dai lén thanh ddn chinh trung tam

(12810° A)2 « %n —10200N = 10,2kN  (2)

{3, | _ 4107 vs V3
™ 2p 2 Pa, 2p Am

6 do
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03 = VKl = /2 x 1,81 x 50kA = 128kA = 12810° A

va am=a=>5m

6.3 ing xudt ciia thanh ddn va cdc luc trén gid do

Cic tinh todn c6 thé dugc thuc hién phit hop vé6i 6.3.1 hoac 6.3.2 sau day
6.3.1 Phuong phdp gian don hod

6.3.1.1 ting xudt uon ciia cdac ddy dan khong tu dong dong lai ba pha iing xudt uén cuc
dai la:

ting xuat uon cuc dai la:

St =Sm 82
10,210°N x 18 .
—1,0x 0,73x — X 2N _ 15510° N/ S.155N/mn?
8x 10810°n¥

& d6

VeV:=1,0 theo bang 2 cua IEC 865 — 1
B=0,73 theo bang 3 cua IEC 865 — 1

6,4
z-J _86210°M ey
D/2  0,080m
& dé

[D“ (D-29"c p[01604 (0160 2 0,006)|mf =862 10°

Thanh cai duoc gia dinh\chit*dung luc do ngin mach néu
Orot < quo,z (13)
vGi gia tri duGiciaR

Dai v6i mot tiét dien ong phit hop véi IEC 865 — 1, bang 4

q-175 (1- ZS/D)j L7y ir(=2x 0,006/0,160)j P
1-(1-2s/D) 1-(1-2x 0,006/0,160)
Diéu nay cho:
Ow = 155 N/mm? nho hon 1,32 x 160 N/mm? = 211N/mm?
6.3.1.2 Luc uén trén cdc gid dd khong cé dong lai tu dong ba pha
Fa= VeV.aFns (15)

Theo IEC 865 — 1, bang 2 véi gia tri trén cua Ry, ta duoc:
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S 155N /mn?

08R,, 08x240N/mn?

nhu vay

0370< — <1

1 Rp0,2

Do d6

vy = %8R0, _ 08x 240N/ mn?
T s, 155N/mnt

tot

=124

Luc trén cac gia do ngoai (A) 13, véi o = 0,375, xem IEC 865 — 1, bang 3:
Faa = VEVi0aFms = 1,24 x 0,375 x 10,2kN = 474kN
Luc trén cac gia do trong (B) 1a, v6i ag = 1,25, xem IEC,865,— 1, bang 3:
Faz = VeVi0sFms = 1,24 x 1,25 x 102k = 15,8kN
Nhitng momen uén trén két cau ha tang 1ag
— trén nén (ddy) cua céc cach dién ngoai
Mia =FdAh1 = 4,741(N X 3,7m = 17,5kNm
— trén nén (ddy) cua cac gia do ngeai
MSA :FdAhs = 4,741(N X 7,0m = 33,2kNm
— trén nén (ddy) cua cdicachydién bén trong
M =Fch1 = 15,81(N X 3,7m = 58,5kNm
— trén nén (ddy) cta gid do trong
MSB :FdAhs = 15,81(N X 7,0m = 110,6kNm

6.3.1.3 ting xudt ubwcua cdc ddy dan

v6i tu dong dong lai ba pha, tng xuit udn la

St =Sh :strb Em3|
8z
10,210°N x 18m ©.12)
=18x0,73x — —— = 27910° N/n? = 279N/mn?
8x10810°nT

& dé
Vo Vi=1,8= (Vo Vi max theo IEC 865 — 1, bang 2
B=0,73 theo IEC 865 — 1, bang 3
Z =108.10°m? xem 6.3.1.1

Thanh cai duoc gia dinh chiu dung luc ngan mach néu
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O < qR}02 (13)
V6i gid tri dudi ctia Ry, va 6 d6 q = 1,32, xem 6.3.1.1
bieu nay cho:
Ot = 279 N/mm? 16n hon 1,32 x 160 N/mm? = 211 N/mm?
Chi xem két qua ctia phuong phap don gian hod, thanh cai khong duoc gia dinh chiu dung
ll,I'C/ do
ngan mach.
Ghi chii- Nhu vdy can dp dung nhiing phuong phdp chi tiét.
6.3.1.4 Cdc luc uon trén cdc gia do vaoi tu dong dong lai ba pha

Ghi chii - Viéc tinh todn sau chi duoc thuc hién dé lam thong tin, vi rdng theo phiong
phdp  gidn don hod, thanh cdi khong chiu dung liuc do ngdn mdeh

Fe=VEeV,: a Fus (15)
Theo IEC 865 — 1, bang 2 véi gia tri trén cua Ry@ta duoc:

S 279NN

= = 1,45
08R,, 08%240N/mn?

nhu vay

S tot
08R,

do d6
VeV:=1,0
Luc trén cac gia do ngoai (A) 13, véi o = 0,375, xem IEC 865 — 1, bang 3:
Faa =VeVi0aFns = 1,0 x 0,375 x 10,2kN = 3,83kN
Luc trén cac gia do trong (B) 1a, v6i ag = 1,25, xem IEC 865 — 1, bang 3:

Fis =VeViosFm3 = 1,0 x 1,25 x 10,2kN = 12,75kN

6.3.2 Phuong phdp chi tiét

6.3.2.1 Tan so'riéng f. va cdc hé sé' Vi, VovaV,

IEC8652_848AE3.DOC 19/ 43

https://quanpham.vn/download/tieu-chuan-iec/




865-2 © IEC: 1994 — 20 —

0 —6 4

fc=g_2 B _ 2,452 y 7.10° N/n? x 8,62.10 °mi _ 2 10H2 (16)
“Ym  (18m) 7,84kg/m
6 do
y =245 theo IEC 865 —1, bang 3
J=8,62.10°m* xem 6.3.1.1
Ty s f/f 1a
T = 210 = 0,042
f 0

Dai véi ty s6 nay, nhitng hé s6 Vi, Vg va V, theo 2.2.2.6.2, hinh 4 va hinh 5 cua IEC 865
—11a:

VE=0,36

Vo = 0,31

V. =10 khong c6 tu.dong,dong lai ba pha
V.=1,8 co tu dong dong lai ba pha

6.3.2.2 ting xudt uénciuathanh dan khong cé tu déng dong'lai ba pha

ung luc udn cuc dai la:

E. J
S =Sm=VV,b -
8Z
10,210°N x 18m &1
= 0,31x 1,0 0,73% ~ —— = 48110° N/n7 = 48 1N/mn
8% 10810 °n7’
6 do
VosV:=0,31 x 1,0=0,31 theo 6.3.2.1 & trén, gia tri ma & dudi
gia tri 1,0 = (VgV: )max theo bang 2
ctia IEC 865 — 1
B =0,73 theo bang 3 cua IEC 865 — 1
6 4
7o) _862107mM _)neq06ny
D/2 0,080m

Céc thanh cdi duoc coi 1a chiu dung duoc luc do ngan mach néu:

Ot < qR02 (13)
vGi gia tri dudi cia Ry, va 6 dé q = 1,32, xem 6.3.1.1
Cai nay cho:

Ow = 48,1 N/mm? nhd hon 1,32 x 160 N/mm? = 211N/mm?
6.3.2.3 Luc uon trén cdc gid do khong co tw dong dong lai ba pha

Fia = VrV.0Fn; ( 1 5)

Theo 6.3.2.1 & trén, VeV, = 0,36 x 1,0 = 0,36 & dudi gi4 tri 1,24 c6 thé nhan duoc tir bang
2 ctia IEC 865 — 1 trong truong hop phuong phap gian don hod, xem 6.3.1.2:
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Luc trén cac gid do ngoai (A) 1a, v6i aa = 0,375 xem bang 3 cua IEC 865 — 1
Fia = VEVi0aFm3 = 0,36 x 1,0 x 0,375 x 10,2kN = 1,38kN
Luc trén cac gia do trong (B) 1a, v6i as = 1,25 xem bang 3 ctua IEC 865 — 1
Fais = VEV:0sFm3 = 0,36 x 1,0 x 1,25 x 10,2kN = 4,59kN
nhiing moémen udn trén cau tric ha tang la:

— trén nén (ddy) cua céc cdi cach dién ngoai

Mia =FdAh1 = 1,381(N X 3,7m = 5,111(N1’Il
— trén nén (ddy) cla cic gia dd ngoai

MSA :FdAhs = 1,381(N X 7,0m = 9,66kNm
— trén nén (ddy) cua céi cach dién bén trong

M[B =Fch1 = 4,591(N X 3,7m = 17,0kN1’Il
— trén nén (ddy) cla gia do trong

Msg =Fashs = 4,59kN x 7,0m = 32,1kNm

6.3.2.4 ting xudt uén ciia thanh dan cé tw dong déng lai ba pha
ung xudt uon cuc dai la:

E. .l

8z

10,210°N x 18m
810810 °m°

St =S, =V.V.b

tot

(9,12)
= 86,610° N/n? = 86,6 N/mn?

=0,31x18x0,73%
6 do
VoV:=0,31 x 1,8 =0,558 theo 6.3.2.1 & trén, gia tri ma & dudi
gia tri 1,8 = (VgV: )max theo bang 2
ctia IEC 865 —_1
B=0,73 theo bang 3 cua IEC 865 — 1
Z =108.10°m? xem 6.3.2.2
Cic thanh cai duoc coi 1a chiu dung dugc luc do dong ngan mach néu
Otot S q.Rp(),z (13)
vGi gia tri dudi ctia Ry, va 6 d6 q = 1,32 xem 6.3.1.1
Cai nay cho:
Ow: = 86,6 N/mm? nho hon 1,32 x 160 N/mm? = 21 1N/mm?
6.3.2.5 Luc uoén lén nhiing gia dd cé tw dong donglai ba pha
l:d = VFVraFm3 (15)

Theo 6.3.2.1 & trén, VeV, = 0,36 x 1,8 = 0,65 thap hon gia tri 1,0 nhan duogc tir bang 2 cta
IEC 865 — 1 trong truong hop phuong phap gian don hod, xem 6.3.1.4
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Luc trén cac gia do ngoai (A) 1a, véi aa = 0,375 xem bang 3 cua IEC 865 — 1

Faa =VEVi0aFn3 = 0,36 x 1,8 x 0,375 x 10,2kN = 2,48kN

Luec trén cac gia do trong (B) 13, v6i as = 1,25, xem [EC 865 — 1, bang 3:

Fas =VEV0sFm3 = 0,36 x 1,8 x 1,25 x 10,2kN = 8,26kN

nhitng mémen uon trén cau tric ha tang la:

— trén nén (ddy) cla cac cdi cach dién ngoai

Mia =Faah; = 2,48kN x 3,7m = 9,18kNm

— trén nén (ddy) cua cdc gid dd ngoai

MSA =FdAhs = 2,481(N X 7,01’11 = 17,4kNm

— trén nén (ddy) cla cdi cach dién bén trong

MIB :Fch1 = 8,26]{N X 3,7m = 30,6kNm

— trén nén (ddy) cua gia dd trong

Msg =Faahs = 8,26kN x 7,0m = 57,8kNm

6.3.3 Cdc két ludn

a) Khong c6 tu dong dong lai ba pha

Thanh cai chiu dung luc do ngéan mach

ting xuat uon tinh toan Oy la:

Cac gia d6 ngoai phai chiu duhgymét luc
udn dong cua

Cac gia do trong phai chiudungumot luc uon
dong cua

b) Vi tu dong dong lai‘bapha

Cac tng xuat udn tinhytodn O la:

Cac thanh cai duge gia dinh chiu dung luc
do dong ngaf maeh khi ding phuong phap
chi tiét, nhung khong phai l1a luc d6 khi
dung phuong phap gian don hoa

Cac gia d6 ngoai phai chiu dung mot luc
udn dong cua

Cac gia do phia chiu dung luc uén dong ctia

N/mm?
kN
kN

N/mm?

kN

kN

Phuong phap
gian don hod

155
4,74
15,8

279

3,83

12,8

Phuong phép chi
tiét
48,1
1,38
4,59

86,6

2,48

8,26

7 Vidu 4 - Cac hiéu ting co tac dung lén mot trang thiét bi 110kV ¢6 day dan mém

Co s0 dé tinh todn trong vi du ny 12 mot thanh cdi mém ba pha véi mot day dan dugc bén
lai thudn nhom cho timg pha c6 khoang cach thay déi giita cdc day din. Nhitng diém méc
treo & moi ddu cua khoang 1a nhiing gid do cdch dién trén nhitng cau tric bang thép nhu

da duoc chi trong hinh 4
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Hinh 4 — lap dat vé6i day dan chung

7.1 Cac dit liéu

Dong ngan mach ba pha d6i xting ban dau

(gié tri hiéu dung) | =19kA
Khoang thoi gian di qua dau tién cia dong ngan mach T =0,31s
Khoang cach giita cac gia do 1 =11,5m
Khoang cach tam truc giita cdc day dan a =1,6m

a =24m
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Hing s6 dan hoi téng hop cha hai gid d& cha mot S = 100N/mm
khoang

Day dan bén thuan nhom AAC 240

— Tiét dién A, =242 mm?

— Khoi lugng trén don vi chiéu dai m, =0,670kg/m

— Modun young E = 55000 N/mm?*
Luc cang tinh cua day dan & mot nhiét do day dan —

20°C (nhiét do mua dong cuc tiéu tai dia phuong) Fg20  =400N

Luc cang tinh cia day dan & mot nhiét do day dan 60°C  Fa0 =273 N

Gia tri quy udc clia gia toc trong trudng Zn =9,81m/s?

7.2 Cdc luc dién tir va cdc tham s6 ddc trung

Luc dién tir trén mot don vi chiéu dai la:

w2 2
, | 7 1910°A
F =ﬂo,75( o) L4107 Vs ><0,75><Mx1,0= 271N/m (19)
2p a | 2p  Am 2m

a+a, 1,6m+ 2,4m 3

véi 1./l = 1,0 va mot khoang cach tuong'duong a = 5 5 2m
Tham so 1 la:
(o F - 27IN/m _412 20)
ng, 1x0,670kg/mx 9,81kg/s’
Chiéu ctia lu¢ tdng hop la
8, = arctan r = arctan 4,12 = 76,4° 21
Nhiing khoang vong tuong duong ctia day dan & gitta khoang la:
. 2 2
b, = nmg,I* _ 1x 0,670kg/mx 9.81m's’ x 11L5°n7 _ 0.272m 22)
’ 8F 8x 400N
. 2 2
- nmg,I* _ 1x 0,670kg/mx 9.81m's’ x 11L5°m _ 0.398m )
’ 8F¢ e 8x 273N
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Nhiing chu ky dao dong cuia day dan la:

b
T, =2p,[08—=2 =2p [08x _02r2 0,936s
e 9,81m/s?

b
T, =2p.[08=% = 2p |08x _ 0398 11305
g, 9,81m's?

Nhitng chu ky téng hop clia dao dong 1a:

Tres—zo = r T_ZO
) 2 2
tere1-P| 9o
64| 90°
_ 0,93632 -~ 0511s
4144127 1- p[ 76’4}
64| 90°
T
Tr&s,GO = % 2 2
Y1+r? —p{dl}
64| 90°
_ 1,13252 X 0,6185
41+ 4127 1- p[ 76’4}
64|, 90°
Nhitng tiéu chuén do cing [
N, = i + L
s nFs,—ZOAS
1 1

= +
10°N/mx115m  1x1,8510° N/n? x 24210°n?

vGi
: Fst -20 0
E. », = E| 0,3+ 0,7.sinf ——.90
, nASS fin
N . (1,6510° N/n?
=5510°— x| 0,3+ 0,7 x sm[’—
e { 510" N/n?
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boi vi
F
<2 - 400N_6 = 1,65106ﬁ nho hon s = 510"V (27)
nA  1x24210°n? nt nt
Ng, = 1,1 (25)
s nES,GOAE
1 1 1
= + =1,10010°—
10°N/mx 115m  1x1,7910" N/nt x 24210 °n? N
véi
: Fst 60 0
E. = E[ 0,3+ 0,7.sinf —-%_ 90 (26)
, nAgS fin
N . (11310° N/n? j N
=5510°— x| 0,3+ 0,7 x sm(’— x 90° | | = 1,7910° —
n? { 510" N/ ¢ i
boi vi
Fe 60 273N s NN N
80 = 1,1310° “=nhé hon s ;, = 510" — 27
nA,  1x24210°n? nt f nt @D
Nhitng hé s6 clia tng xuat la:
(nmig,!) %=~{1%0,670kg/mx 9,81m's* x 115m)’ 210 o8)
0 24F7 Nt 24x(400N)°x1,09310°YN
(nmig,l ) ¥ (1x 0,670kg/mx 9,81m's* x 115m)’ 06 o8)
P20 Ny 24x(273N)°x110010°YN
Nhitng géc dao dong cta khoang la:
81(,.20 = 281 =2 x 76,40 = 1530 (29)
boi vi
Ta _ 9% _ 4587 16nhon 05
Tres,—zo 0511s
0 Tkl 0 0 0’3
d, o =0,/ 1-cog 360°.—| | = 76,4° 1- cog 360° x —— | | = 1525 (29)
’ res,60 0’618
boi vi
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T.  03s

= = 0485 nhd hon 0,5
T.e 0618s

Nhitng goc cuc dai ciia dao dong m.20 va dmeo phu thudc 1an lugt vao y-o va yeo lai phu
thudc vao k.20 va dx.e0

D6i V6i 820 = 153° 16n hon 90° 12 :
yo=1-r=1-412 =-312 (30)

va d6i véi y20 = -3,12 nho hon -0,985 1a :

Sm.20 = 180° 31
Dai v6i Sk eo = 152,5° 16n hon 90° 1a :
Yso=1-1=1-442 "==312 (30)
Y0 = -3,12 nho hon -0,985 la:
Smeo = 180° (31)

7.2.1 Luc ccdng F, trong khi ngdn mach

Tham so6 tai 1a;

Jeo=d = 6(1+r —) 3(\/1+4122 ) 9,72 (32)

bdi vi
.
Tw = 0,3s 16n hon =2 = 0511s = 0,128s
4 4
T
VA Tu = 0.3s 16 hon = - 0’64185 — 01555

Theo IEC 865 — 1 hinh 7, cac hé s6 w0 va e la:

— d61 vOi P20 = 9,72 va C.zo = 3,40:

Y20 = 0,58
— d61 vOi Peo = 9,72 va Cso = 10,6:

Yeo = 0,75
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Cic luc cang trong khi ngan mach 13, d6i v6in = 1:

Ft,.zo = Fsl,,zo (1 + (P-20\I/-20) = 400N (1 + 9,72 X 0,58) =2655N = 2,661(N (34)
Fi60 = Fa0 (1 + @soyeo) = 273N (1 + 9,72 x 0,75) = 2263N = 2,26kN (34)

Luc cang F, 1a gia tri cuc dai ctia F, .0 va Fye:
F, =max {Fl,,zo, Fl,go) = max {2,66kN, 2,66kN} = 2,66kN
7.2.2 Luc cdng Fysau khi ngdan mach

B&i vi r = 4,12 16n hon 0,6 hodc 820 = dmeo = 180° 16n hon 70°, luc cang Fr sau khi ngan
mach rat quan trong

d
20 = 12F, 00148 -2 35
t,-20 3,20\/ -20 1800 ( )
180°
= 1,2 x 400N, |1+ 8x 3,40 x 80 © 2549N = 2,55kN
F o = L2F, 0|1+ & Oneo (35)
t,60 — st,60 60'1800

180°

=12x 273N\/1+ 8% 10,6 x i 3035N = 3,04kN

Luc cang Frla gia tri cuesdai etia Fr o va Fig

Ff =max {Ff,.zo, Ff,so) = max {2,55kN, 3,04kN} = 3,04kN

7.3 Dich chuyén ngang ciia khodng (ctia hai gid do) by va khodng cdch téi thiéu trong
khong khi ay

Tat ca nhitng dai luong sau déu dugc tinh toan & nhiét do day dan 1a 60°C ma nhiét do nay
din t6i su dich chuyén ctia khodng 16n hon dich chuyén ctia khoang & nhiét do day dan -
20°C

Dén nd dan hoi la:
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€ela = Noo (Ft,()(] - FSI,GO) (36)

= 1,1010-6% x (2263N — 273N ) = 2,1910°

Dan n6 nhiét la:

(37
4 3 2
=0,2710* rrl x[ 1910 'j‘; j X 0,618s =25710"
A’s \1x24210°n?
boi vi
T
T = 0,3s 12 16n hon —=& = 0618 _ 0,155s
4 4
m4
VA cp = 0,27.10'18A—2 doi v6i cac day dan thudn nhom
S
Hé s6 Cp la:
3 1Y
C, = \/1+§(b—} (eqa 1) (38)
c,60

2
- 1+ 3 X ( 115m X (2,19_10-3 + 2,5710—4) =133
8 1,398

boi v6i r = 4,12, 16n hon k8, hé s6 Cr = 1,15 phai duoc st dung (xem IEC 865 — 1
phuong trinh (39))

Su dich chuyén nain ngang cuc dai ctia khodng by d6i v6i 860 = 180° 16n hon 90°:

bn = CeCpbego = 1,15 x 1,33 x 0,398m = 0,61m (40)
Khoang cich t6i thi€u trong khong khi 1a:

amn=a-2b,=2m-2 x 0,61lm =0,78m 42)
7.4 Cdc két ludn

Nhitng gid d& (cac gia do cach dién va két ciu ha tiAng bang thép) phai chiu dung mot luc
uon dong 1a 3,04kN, tuong tng vdi luc cang Fr sau khi ngdn mach

Theo 2.4.1 ctia IEC 865 — 1, nhiing kep mdc treo cac day dan phai dugc quy dinh véi cac
dac tinh dinh mic dua trén cac gia tri dinh cta luc:

max (1,5.F,1,0.F¢) = max (1,5 x 2,66kN, 1,0 x 3,04kN) = max (3,99kN, 3,4kN)
Su dich chuyén nidm ngang ctia khoang 13 0,6 1m va khoéang cach t6i thiéu trong khong khi

12 0,78m
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8 Vi du 5 - Hiéu tng co tac dung lén day dan cang

C& so dé tinh todn trong vi du ndy la mot bo tri ba pha 380kV véi cic day dan ciang bo
kép, nhu da chi trong hinh 5. Trong khoang c6 ba choé noi cta céc khung chong rung ma
ching ciing duoc coi nhu 12 nhitng thanh gidng. Viéc tinh todn dugc thuc hién d6i véi hai
gid tri kh4c nhau clia khoang c4ch gifta clia c4c truc giita cdc day din con nham dé minh
chiing anh hudng cta luc kép

Hinh 5 — B0 tri véi cac day dan ciang

8.1 Cac dit liéu chung

Dong dién ngan mach ba pha d6i xiing ban ddu (gid tri hiéu

dung) 3 =63 kA
Hé s6 dé tinh toan gi4 tri dinh ctia dong ngan mach K =181
Khoang thoi gian di qua dau tién cia dong ngan mach T =0,5s
Khoang cach giita cac gia do 1 =48m
Chiéu dai ca day dan mang tai dong ngan mach I =37,4m
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(Ic =1 - 2I;, trong d6 1; 1a chiéu dai ctia mot chudi cach dién)

li =5,3m
Khoang cach tam truc giita cdc day dan pha a =5m
Hing s6 dan hoi tong cla hai gid d& ctia mot khoang S = 500N/mm
Day dan doi 2ACSR 1045/45
— S6 ctia day dan con n =2
— Tiét dién ctia day dan con A, =1090mm?
— Khoi luong day dan con trén mot don vi chiéu dai m'S = 3,25kg/m
— Modun young E = 60 000N/mm?*
— Puong kinh ctia day dan con ds =43mm
Luc cang tinh clia day dan & nhiét do day dan 1a -20°C
(nhiét do mua dong cuc ti€u cua dia phuong) Fq20 =23,1kN
Luc cang tinh ctia day dan & nhiét do day dan 1a 60°C Faeo  =18,9kN
Khéi lugng phu thém tap trung biéu thi nhitng ché ndi clia
cac khung chéng rung
— S6 lugng ne =3
— Khéi lugng ctia mét chd néi me =36 kg
— Khoang cach Lai =57m
152 = 10,0 m
I =10,0 m
lsa =11,7m
Gia tri quy udc cla gia'tOestrong truong Zn =9,81m/s?

8.2 Khodng cdch tam truc giita cdc ddy dan con a, = 0,1m
8.2.1 Luc dién tir va cdc tham sé ddc trung

Luc dién tix trén mot don vi chiéu dai 1a

(1) 1, _4p107 Vs (6310°A)° _37.4m

F=Tog7s « 0,75x - 928N/m  (19)
2p a | 2p  Am 5m 48m

Tham s6 r la:
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F 92,8N/m

= - = = 1,009
nm.g, 2x4,69kg/mx 9.81m/s’

r

&d6 m, 1a khéi lugng téng trén mot don vi chiéu dai ciia mot day dan con:

. . n.m kg 3x 36kg kg
Mo =M nl m 2x37,4m

C

Chiéu cta luc tdng hop la:
8, = arctan r = arctan 1,009 = 45,3°

Nhitng mii tén tinh tuong duong cua day dan & gitra khoang la:

_nmyg,l®  2x4,69kg/mx 9,81nY's” x 48”7 _115m
“P T 8F, 4 8x 23110°N ’

. 2 2
b, . - nm.g,l” _ 2x 4,69kg/mx 9,81r3n/52 x 48t _ L40m
' 8F, 8x 18,910°N

Nhiing chu ky dao dong ctuia day dan la

b 115
T, =2p |08 _ o logx > _ 1025
-20 p gn p\/ 9’81ny52
T =5 10822 _ 25 ogx— %0 _ 521
60 tad gn ’ 9,81['[]/52 y

Nhitng chu ky téng hop clia dao dong 1a

64| 90°

_ 0,936s _—168s

mlwz{%ﬂ }

64| 90°

Tres,—zo: B 2rg. T
Y1412 1—p[1} }
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Tr&s 60 — Tﬁo
) 2 2
1412 1—p{dl}
64| 90°
(24)
_ 1,13252 - 1856
110097 1- P | 453
64| 90
Nhitng tiéu chuén do cing la:
1 1
N ,,=—+ (25)
s nFs,—zoA%
1 1 1
= + =5,6110°—
510°N/mx 48m 2x 31710°N / M x 109010 °nt N
vGi
: Fst -20 0
E. , = E| 0,3+ 0,7.sn ——=——.90 (26)
, nASS fin
N (10,610° N/n? N
= 610" — x| 0,3+ 0,7 sm(’— X 900] =31710°—
n? { 510" N/n? n?
boi vi
Faw __ BUSN 10,610°-% nho hon s ;. = 51075 (27)
nA,  2x109010°nf ' nt " nt
1 1
Ng ==+ (25)
s nEs,GOAS
1 1 1
= + =57810°—
510°N/mx 48m 2 x 2,9310"° N/m2 x 109010 °n? N
véi
: Fst 60 0
E.s = E| 0,3+ 0,7.5inf ———.90 (26)
’ nASS fin
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N . (8,6710°N/n? j N
=610°— x| 0,3+ 0,7xsin ——————x90° | | = 2,9310°—
mzx{ " ( 510'N/n? t

boi vi

F 3
so 180N 567100 N nhohon s, = 5107
nA,  2x109010°nt nt n’

Nhitng hé s6 clia tng xuat la:

 (nmgl)”  (2x469kg/mx 981m/'S’ x 48m) 176
PR aNx  24x(23110°N)’x56L10°YN
(nmig,l)”  (2x4,69kg/mx 9.81m/'S’ x 48m)°

¥ 24FINs  24x(18,910°N) x57310°YN

= 2101

Nhitng géc dao dong cta khoang la:

dy 0 =d,/1- C0{36OO.L] = 4531~ CO‘{SESOO X O’—5j = 58,7°
' T 20 1,68

boi vi

o _ 0% _ 530 fietono.s
Tr%,—ZO 1'688
dyep=0d,1- co{seo".Lj =453 1- co{36o° x O’—S‘j =511
’ Tres,GO 1’68
boi vi
T = 05 = 0,27 nho hon 0,5
Teeo 185s
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Nhiing géc cuc dai clia dao dOng 8m-20 Va Omeo phu thudc 1an lugt vao .20 va e ma .0 va
Y0 1ai phu thudc Sk 20 va Oeo

Doi vai 0 nho hon 8k 20 = 58,7° nho hon 90° 1a:
Y20=1-18in 82 =1-1,009 x sin 58,7°=0,138 (30)
va doi voi -0,985 nhd hon y = 0,138 nho hon 0,766 la:
820 = 10° + arccos y20 = 10° + arcos 0,138 = 92,1° (31)
Dai v6i 0 nho hon 80 = 51,1° nho hon 90°:
Yeo=1-18in &g =1-1,009 x sin 51,1°=0,215 (30)
va doi voi -0,985 nhd hon y6 = 0,215 nho hon 0,766 la:
Smeo = 10° + arccos e = 10° + arccos=0,215 = 87,6° (31)
8.2.2 Lutc ccng F, trong khi ngdn mach
Nhitng day d4n con ctia b6 va cham nhau thug su trong khi ngan mach bai vi:
a; = 0,1m nhé hon 2,5.ds = 2,5 x 0,043m.= 0,1075m (44)

va Is = 9,4m 16n hon 70.a, = 70.X30,1m = 7m

gt +l,  57+10+10+11,7

|
) 4 4

m= 9,4m

Do d6 luc kep Fjc6°thé bd qua, trdi nguoc véi luc cang F, duoc tinh toan phu hop véi
233 ctaIEC 865~ 1,2.3.3

Nhiing tham s6 tai ¢ la:

Foo=0 2= V1417 -1 = 3x({1+ 10097 - 1) =126 (32)

T
béi vi Ty = 0,5s 16n hon =2 = @ = 0,42s
4 4
Tres,60 1’855

va T = 0,5s 16n hon —=—= = —— = 0,46s
4 4
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Theo hinh 7 ctia IEC 865 — 1, hé s6 y. va ye la:
—doi v6i @0 = 1,26 va {0 = 1,176:
Yoo = 0,6
— d6i v6i @eo = 1,26 va (g0 = 2,101
Weo = 0,71
Cic luc cang trong khi ngdn mach 1a, d6i véi n = 2 la:

Fi20=1,1Fq20 (1 + (P-zo\ll-zo)

=1,1 x23,1kN x (1 + 1,26 x 0,6) = 44,6kN (34)
Fie0 = 1,1F60 (1 + (Pao\lleo)
=1,1 x 18,9kN x (1 + 1,26 x 0,71) = 39%4kN (34)

Luc cang F, 1a gia tri cuc dai cua F, 5 va Fo:
F. =max {F .20, Fie0) = max {4446kN, 39,4kN} = 44,6kN
8.2.3 Lutc ccng Fysau khi ngan mach

B&i vi r = 1,009 16n hon 0,6 hodc 8,20 £,92,1° hodc e = 87,6° 16n hon70°, nhu vay luc
cang sau khi ngan mach F; 1a rat quandrong

d,
F o= 1,2Fs'20\/1+ & . 1éo%0 (35)
0
=1,2x 231N \/1+ 8x 1176 x 92’10 = 66,8kN
180
F_. =12F ,/1+8z 9inco (35)
t,60 — <! st,60 60'1800
0
=12x 18,9kN\/1+ 8x 2,101 x Slgg = 68,7kN

Luc cang Frla gia tri cuc dai ciia Fy5 va Feo

Fr =max {Ff,.z(], Ff,(,(]) = max {66,8kN, 68,7kN} = 68,7kN
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8.2.4 Su dich chuyén nam ngang ciia khodng va khodng cdch to6i thiéu trong khong khi
Amin

Tat ca nhitng dai luong sau dugc tinh todn & mot nhiét do day dan 60°C ma nhiét do nay
din t6i su dich chuyén ctia khoang 16n hon su dich chuyén & nhiét do day dan -20°C

Do dan dan hoi la:

Eela = (Ft,60 - Fsl,éO)Néo (36)

1
= (39,4 - 18,9).10° N x 5,73.10‘8ﬁ =1,18.10"

Do gidn nd nhiét 1a :

" 2
|k3j TresGO
e = —_ _
th Qh(nﬁ 4

4 3 2 G7)
=0,2710" ”2 x( 6310 A_6 j 185 1,0410™
A%s | 2x109010°n? 4
bdi vi
T
Tw = 0,5s 16n hon\—=2 = 185 = 0,46s
4 4
va & d6 ca d6i v6i A _ 1045mm ] 23,2 16n hon 6 1a:
45mm
e
Cih = 0,27 X 10 18A_2S
Hé s6 Cp la:
3( 1)
= [1+—| —| (64, +€ 38
G, J d o] e o
(38)
2
_ 1 3, ( 48 ) x (1,1810‘3 ¥ 1,0410-4) =125
8 \1,40
He s6 Cr doi v6i 0,8 nhd hon r = 1,009 nhd hon 1,8 1a:
C:=097+0,1r=097 + 0,1 x 1,009 = 1,07 (39)

Su dich chuyén nim ngang cuc dai cia khodng by, d6i v6i nhitng chiéu dai ctia khoang 16n
hon 20m va v6i 8meo = 87,6° 16n hon &, = 45,3° d6i véi cdc day dan cang véi I =1 - 21;:

b = CeCpbe.osind; = 1,07 x 1,25 x 1,40m x sin 45,3° = 1,33m (41)
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Khoang cach t6i thiéu trong khong khi 1a:
amin=a-2bp,=5m -2 x 1,33m = 2,34m 42)
8.2.5 Cdc két ludn

Gia tri cuc dai cua F, va F; phai duoc ap dung nhu 1a mot tai tinh, 1én cau tric, 1én cac cai
cach dién va dau noi:

max {F; Fr} = max {44,6kN, 68,7kN} = 68,7kN

Dich chuyén ndm ngang ctia khoang 1a 1,33m va khoang céch t6i thiéu trong khong khi 1a
2,34m

8.3 Khodng cdch tam truc giita cdc ddy dan con a; = 0,4m
8.3.1 Cdc luu y ddu tién
Trong truong hop nay

a;  0,400m,

d.  0043m.\

S

9,3

va khong phai phuong trinh (43) ciing,khéng phai phuong trinh (44) cta IEC 865 — 1
duoc thoa man. Nhu vay luc kep Fyhphdi duoc tinh toan. Nhitng két qua khac 1a cung két
qua nhu trong

8.2.3,8.2.4va8.2.5:

Luc cang trong khi ngan mach 1a F.=44,6kN
Luc cang sau khi ngédn mach 1a Fr = 68,7kN
Dich chuyén nigang cuc dai ctia khoang 1a by =1,33m

Khoang cdeh t6i thiéu trong khong khi 1a amin = 2,34m

8.3.2 Luc kepiF i

Hé so v, la:
1 —d,
e T (3 - d)m (46)
sin mO(Iksj n-1
n {2p\n a,
0,400m-— 0,043m) x 3,25k
_solc 1, | (0400m mx325kg/m ;45
S 4ni89  4p107 Vs (63103A) (2-1)
X X
2 2p  Am 2 0,400m

Theo hinh 8 ctia IEC 865 — 1, hé s6 v, d6i v6i vi=242 vak=1,811a:
Vo = 2,2
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Theo hinh 9 cua IEC 865 — 1, hé s6 v, doi véi ay/ds = 9,3 la:

=0,25
Luc do dong dién ngan mach la:
1,
F,=(n-1 ( k3} 2 (45)
( )2p an,

= 41,010°N = 41,0kN

4p 107 Vs (63103Aj2 9,4mx 2,2
1x X X
2p  Am 2 0,4mx 0,25

Cac hé so cang la

|2 . °
€g 2= l,aLosz N_zo[sm 1310 ) 47)

(as - dS)

23110°N x (9,4m)*
(0,400m- 0,043m)*
=135

=15x

180°j ?

x 5,6110° = 1 (Sin
N 2

|2 ,
€ge0= 15ﬁ Neo[sm

18,910°N % (9,4m)
(0,400m 0,043m)

(47)

180°j ‘

0 2
sra L)

3 0\ 3
o 0= O,375n|:”—|53 N sin180 (48)
(as - dS) n

41,010°N x (9,4m)’

= 0,375x 2 x .
(0,400m- 0,043m)

180°j :

X 5,61.10*83 X [Sin
N 2

=315

3 0\ 3
= 0375n— ol N60(sin180 ] (48)
d,) n

41,010°N x (9,4m)’

= 0,375x 2%
(0,400m- 0,043m)°

0 3
x 5,7310°® ; (sinlSoj

= 32,2
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Cac tham s0 Jaova Jeo la:

j — € pi,—20 — 3115
2 Vl+ey 5 V14135

_ | Ghie 32,2 _ 289
l+ege V1+113

= 3,66

Joo

Bai vi J.0 va Jgo 12 16n hon 1, nhitng day dan con va cham nhau va Fy; ¢ 1a:

n,.
Fpi ~20 — Fst,—zo[l"' = X—2oj

st,—20

Ne¢ 6o
Fpi,60 = Fst,GO(l—l_ o Xe0

st,60
Theo hinh 10 ctia IEC 865 — 1 va

— VGi J20 = 3,66 va €420 = 1,35, hé s0 Ja
E20 22,77

— vGi Joo = 3,89 va gy60 = 1,13, hé s6 Ja
Eo = 2485

Hé s0 v, la:

a’-d, 0,400m-0,043m

(49)

(49)

(50)

61y

n,= 8,3
d, 0,043m
Nhfrng hé S6 Ve,-20 va Ve 60 la:
(Smlso‘)j“
" 2 4
n arctan,/n
N, 2 _1, gn(n—l)ﬁ Nzo(ﬁj n2£ g ) - .(1— .
® 2|8 2p n a,-d) X% Jn,
7
=1+ g><2><(2—1)><4p10 £><5,6]_10_8i
2 |8 2p  Am N

. 180°)"

6310°A)° 94 ‘ (Sn 2 J
x( ] X Z,ZX( mall H‘) X 5
2 0,400m— 0,043 277

(=)

=118
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_180°)"
119 m 1) I (8" n arctan./n
n.==—+|—nn-1)—2%N (ﬁjn( s ) 11— 4
218 ( )2p “\n) a-d, X% Jn.
(52)
7
=1+ g>< 2><(2—1)>< 4p 10 £><5,73_'|.0_8i
2 |8 2p  Am N
( . 180°J4
3 2 4 SN——
(6310 A] ( 9,4m WJ 2
X x 2,2 X X
2 0,400m- 0,043 2,85
x(l— arctan\/8,3j _E &
/8,3 4
=115
n
Fio= F$,_20(1+ e-20 x_zoj = 231kN x (1+1’—1§ x 2,77) = 79,0kN
st,—20 d
n
Fieo = F$’60(1+ ﬂxew] ="18,9kN x (1+1'—12 x 2,85j = 737kN
st,60 y

Luc cang F,; 1a gia tficue/dai ciia Fyi 20 va Fpieo

F,i = max {F@iE o) = max {79,0kN, 73,7kN} = 79,0kN

8.3.3 Cdc két ludn

52

(50)

D

Gia tri cuc dai cua F,, F; va F,; phai dugc ap dung nhu mot tai tinh 1én céu tric, 1én cac cai

cach dién va dau noi:

max {F, Fy, F,i} =max {44,6kN, 68,7kN, 79,0kN} = 79,0kN

Su dich chuyén ndm ngang clia khoang 13 1,33m va khoang cach tdi thiéu trong khong khi

1a2,34m
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9 Vi du 6 - Hiéu tmg nhiét tac dung lén cac day dan tran
Co s& dé tinh todn 1a mot thanh cdi ba pha 10kV véi mot day din pha

9.1 Cdc dit liéu:

Dong ngan mach d6i xing ba pha ban dau (gia tri hiéu l, =244KkA
dung)

Dong ngan mach ba pha lau dai (gid tri hiéu dung) s =19.2kA
Hé s6 dé tinh toan gi4 tri dinh ctia dong ngan mach k =18
Khoang thdi gian ciia ddong ngan mach T« =08

Tan s6 hé thong f  =50Hz
Day dan ch@t nhat hop kim Al - Mg - Si vé6i tiét dién A, =600 mm
Nhiét do ctia day dan lic bit diu ngdn mach 0, =65C
Nhiét do ctia day dan lic cudi ngan mach 0. =170C

9.2 Cdc tinh todn

Doi vé6i 0, =65°C va 0. = 170°C, Sir dugerthdy tir hinh 13b cta IEC 865 — 1
St =80A/mm?

Dong dién phat néng tuong\difong trong thoi gian ngan mach 1a:

l,, = |, ,v/mPn % 24,0kA x \/0,05+ 0,85 = 22,8kA (63)

m va n dugc fhiy tir cac hinh 12a) va 12b) cua IEC 865 — 1, va d6i v6i fTc = 50 1/s x 0,8s
= 40,
kK=1,8va /], =24,0kA/19,2kA = 1,25

Doi véi tiét dien day dan A = 600mm?:

3
oy _ 22810°A _ g0 0o

_lth _
S A 600mnY

Thanh céi c¢6 do bén nhiét di néu:

T A 1s
St = 38,0 A/mm? nhd hon —k —-80 — =89,4A/mnt 67
h /mm? nho Sy /_l_k - X"O,8S A (67)

9.3 Két ludn

Thanh cdi ¢6 do bén nhiét du v6i ngan mach
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781 (1989)

Cac an pham cua IEC duogc soan thao
boi uy ban Ky thuat s6 73

Hué6ng dan 4p dung dé tinh to4dn dong ngian mach trong luéi ha 4p hinh tia

865: — C4c dong dién ngidn mach — Tinh toan céc hiéu tng

865 — 1 (1993)
865 —2 (1994)
909 (1988)

909 — 1 (1991)

909 -2 (1992)

Phan 1: Cac dinh nghia va phuong pahp tinh toan

Phan 2: Céc vi du tinh todn

Tinh tdn dong ngén mach trong luéi dién ba pha dong xoay chiéu
Phan 1: Cdc hé s6 dé tinh todn dong ngin mach trong ludi dién ba
pha dong xoay chiéu theo IEC 909

Céc trang bi dién — Cac di liéu dé tinh téan dong nngan mach phu
hop véi IEC 909 (1988)
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