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LOI NOI DAU

Lua chon thiét bi dién la viée lam thuong nhat va rét quan trong
cia ky su dién trong qué trinh qui hogch, thiét ké, edi teo hé thong dién.

Lua chon thist bi dién khéng dung sé giéy ra hiu qud nghiém trong.
Chon nhé qud lam tang cde lugng ton thdt, gay qud tdi, lam gidm tudi
tho, dén dén chay nd hu hong cong trinh, lam tan rd hé thong dién,
Chon lon qua gay ldng phi nguyén vgt licu, tang vér dau tu, Néu tat
cd thigt bi dién duoge lua chon dung sé tao cho hé thong dién trd thanh
mot co cdu dong b6, hoan chink, ddm bdo cdc chi tiéu kinh té, ky thugt,
an toan.

Mudn lua chon ding thiét bi dién, ngudi thiét ké can hiéu ré chuc
nang cia titng thiét bi trong so db cung cdp dién, nam ving bdn chét
cong thic, y nghia ctia cdc hé sé nham dp dung lLnh hogt vao cdac trudng
hop cu thé ; hiéu rd nhu céu va dac tinh st dung dién cia hd tiéu thu
dé xdc dinh ding phu tdi tinh todn vuo..

Cudn "S6 tay lea chon va tra cifu thiét bi dién” nay nham hudng dén
ngudt doc lua chon va kiém tro thiét bi dién, chi ra cac coéng thic t6i
gidn, phan tich ky y nghia va cich ldy gid tri cac hé s, cac dai luong.
Sach gém 8 phan, méi phan bao ham hai néi dung : LUA CHON VA TRA
CtlU thiét bi dién. Trong médi phan tdc gid ddge biét chii y dua ra nhiéu
vi du minh hog cho viée dp dung cong thic [ya chon vao cdc trudng
hop dién hinh thuong gap.

Hién nay trén thi truong c6 nhiéu logi thiét bi dién cua nhiéu nudc,
nhiéu hdng chao hang va ban hang Vi vdy dé giup ben doc dé so sanh;
can nhde, lua chon, trong phdn ira cuiu téc gid dd tdp hop, théng ke,
sdp xép, lap biéu bdng voi day di thong tin vé kiéu cdch, mdu md, chung
logi, thong sé k¥ thudt cua ting logi thiét bi dién.

Cudn sach duge bién sogn nhim cung cdp kién thie va thong tin
ctin thidl choe uviéc lua chon thiét bi dién tit 0,4 dén 500 kV. Hy vong
cudn sdch sé giup ich cho sinh vién cdc nganh H¢ thong dién, Tu dong
héa xi nghiép, Thiét bi dién, Do luing didu khién, Kinh ¢ nang lugng,
Qudn tri doanh nghiép khi lam db dn mén hoc va dé én t6t nghiép ;
¢6 ich cho k§ su cac chuyén nganh dién trong céng tdc qudn Iy, van
hanh, thiét ké, lép dat tai céc chi nhanh dién, So dién, Cong ty dién,



Cong ty khdo sit, thict ké, lép dat cong trinh dién ; ¢6 ich cho cde can
bo ky thuat dién lam viée trong cic co quan, xi nghiép, nha hang ; cho
cde nhi théau v,

Do not dung sich bao ham hau hét cac thiét bi dien cua hé thong
dién, cén st dung mot vén kién thudc rong va cidn xi ly moét khéi luong
thong tin rét Ion vé thiét bi dién nén ngudi viét da hét suc cé gang,
song chée chan khong tranh khéi sai sot. Téc gid mong mudn vd thanh
thGt cam on moi goép y nhdn xét cia quy ban doc dé rudn sdch duoc
hoan thién hon trong nhitng lan tdi bin sau.

Thu tit lien hé xin gui vé Ban bien t4p Nhia xudt bin Khoa hoc va
Ky thu@t, hodc gui truc tiép cho téc gid theo dia chi :

Ngé Hong Quang, gidng vién khoa Dién, Truémg Dai hoe bach khoa
Ha Ngi.

Tdac gid
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1. MAY BIEN AP

Miy bién ap la thict bi dicn ¢d vai trod r81 quan trong trong fud
dign, no tam nhiém vu bién d6i dien dp vd (ruyén tai cong sudit.

Luar dien coa hat ky quoc gia ndo cing bao gom nhicu cap dien dan,
nhiéu diém nit giao Line cong sudt, vi the nguwd ta ché tao mdy bicn dp
vGl nhidu chung loai. kicu cdch, kich ¢d nham dap Gng yéu cau st dung
ching phu hop v cic so do cung cip dién.

D¢ bicn doi dién dp va truyén tai cong suat gilta hai cap dién dp,
ngual {a ché o r'n;’i? bifn ip hat cuon day, gifra ba cap dién dap ngud 1a
che tao mdy bicn dp ba cudn day. Néu phia cao dp v trung {p ding
chung mét cudn day. nghia I ¢ su lién hé truc ti€p vé dién, thi gor ja
may bién dp tr ngau.

Miy bign dp phan phot bifn doi dien dp trung xudng ha dp nham cap
dien truc ticp cho cdc ho teu thu, May bién ap trung gian ddt o ¢ic tram
trung gran cua luoi dicn lun nhiem vy hien he dién dap va trung chuyén
cong suat, khong cap dién true ti€p cho ho ticu thu. Cic tram bién dp
trung gian, ty theo ohiém vy trong so dé dién, ¢é thé dat may bién :ip
hai hodc ba cudn day dé lién hé gilta hai hoac ba cap dién dp.

Var dién dp cao. cong sudt 1on.nguai ta thudmg ding miy bién dip
mat pha. Cum ba may bidn ap mot pha treng duong vat mor may bicn dp
ba pha.

D¢ dap tng nhu cdu diéu chinh dién dp trong quéa trinh van hinh
ledi dién, ngudi ta che tao may bién dp dicu chinh dién dap thuong va
may bién ap di¢u chinh dign dp dudi . 510 may bién dp thuong khi
cin thay doi dau phan dp phdi cdt tdi, con véi mdy bién dp didu dp dudi
tai nguot ta dd che tao san bo tu dong chuyén dol ddu phan dp trong
kht mdy bién dp van mang tal binh thuding, nghia la vian dam bao lien

tue cung ¢dp dién cho ho tiéu thy trong mor ¢ché dé van hinh.



PhG bién nhat la may bién ap ddu. Diau duge dé Jay trong thung
mdy hién ap, vita lam nhidm vu cach dién vita tam mat. Ban than ddu
trong bign dp cing duge lAm mat ty nhién bing hé thong cinh tan nhiét
hoac lam mit cudng bdc. V6i may bién ap phan phdi, ngudi ta con ché
tao may bién ap khsd.

Ngoai ra, ngudi ta con ché tao cic loai may bién Ap chuyén dung
cho cde 16 nhiét luyén, cho cac thiét bi bién déi v.v..

Mdy bién dp thuting dugc ky hiéu nhu sau :

Kigu - Céng suart - U /U,
Kiéu - Cang suat - U U/Uy,

Kidu : gém cac chit cai chi r6 dac diém, kidu cach.

Cong suat : ghi cong suat may (kVA)

Ue, Up Uy - ghi dien dp cdac cdp (kV)

Vi du : 4JB 5444 -3LA -250-24/0,4 la mdy bién ap phan phéi do
Siemens ché tao, kiu 4JB 5444-3LA, céng suit 250 kVA, dien ip
Ue = 24 kv, U = 04 kV.

T™ - 5600 - 35/10 }A mdy bién ap hai cuon ddy, ddu, ba pha, cong
sudt 5600 kVA, dién 4p U, = 35 kV, U 10 kV.

Cung c6 khi ky hiéu don gian hon.

Ki¢u ~ Cong suat Dién dp ecao.

Vi du : SCB8 -400/35 la bién ap phan phoi, khs, 35/0,4 kV, cong suat
400 kVA do Chong Qing ché tae.

Trén cac ban vé so d9 noi dién chinh cta ludi dién, cdc may bién
ap duge ky hidu nhu sau :

B
.

Ky hisu H
{

A

—_

:

Méay biEn 4p ba | May bién ap ba | May bién 4p ba | May bién ap ty
Loal miy pha hai cuén ddy | pha hai cudn ddy. | pha ba cubn diy | ngau
(didu ap thudng) | didu ap dudi tai

s




A. LUA CHON MAY BIEN AP

Lua chon mdy bién Ap bao géma lua chon sé lugng, cong sudt, ching
ioai, ki€u cach va cdc tinh nang khdc cia may bién ap.

Sé htong mdy bidn 4p dat trong mot tram phu thudc vao d6 tin cay
cung cadp dién che phu tai cia tram do.

- Véi phy tai joal 1 & phu tadi quan trong, khéng duge phép mat
dién thi phai dat hai mdy bién 4p.

— V4&i phu tai loai 2 nhu xi nghiép sdn xuit hang tidu dung, khich
san, siéu thi v.v.. thi phai ti€n hanh so sanh gita phuong ae cip dién
bang mdt dudng day - mdt may bifn ap vdi phuong an cdp dién bang
dudng diy 16 kép vA tram hai mdy. Trong thuc té, v@i nhing ho tisu
thu loai nay thuong ding phuong dan 16 don - mot bi€n ap coéng vai may
phat du phong.

- V6i phu tai loai 3 nhu phu tai anh sang sinh hoat, thén xdm, khu
chung cu, trudng hee, thubng dat mot bién ap.

Bau khi dia xdac dinh dugc s6 lugng mdy bién dp dat trong tram,
cong suat mot mdy duge xde dinh theo cong thdic sau

Vai tram mdt may

Sde Z Su (1.1
Vdi tram hai may :
Sll
Sdm]'i = ﬂ {1.2)

trong dé :
Symp — ¢ong sudt dinh muc cia mdy bién 4p, nha ché tao cho
S, — cong sudt tinh toan, 14 cong sudt yéu ciu ldn nhit cua phu
tdi ma nguoi thiét ké cdn tinh toian xdc dinh nhim lua
chon may bién ap va cac thiét bi dién khac
1,4 - hé 506 qua tai
Can luu ¥ rdng hé s6 qua tai cd tri s phu thudéc thsi gian qua tai
Ldy hé s8 qua tai 1,4 chi dung trong trudng hop tram dat hai may bi
su cd mot, may con lai cho phép qud tai 1,4 trong thdi gian 5 ngay 5
dém, mdi ngay qua tai khong qua 6 gid va hé sé tai trude khi qua tai
khéng qud 0,75 N&u khong thdéa man cac diéu kién trén thi phai tra dé



thi d€ xdc dinh hé s6 qua tai cbho phép hoac khong cho may bién ap qua
tai.

Cac cong thuc trén chi ding v6i mdy bién ap san xuit ndi dia hoic
bién ap dd dugc nhiét doi hda. Néu ding mady ngoai nhap phai dua vao
cong thic hé s6 hiéu chinh nhiét do ké dén su chénh léch nhist do giita
mdi truong ché€ tao vA méi trudng si dung may :

L4

t, -t
=1 -

Bhe 100 13

trong dd :
t, — nhiét dd moi trudng ché tao, °C
t, - nhiét 46 mdi trudng s dung, °C.

Vi dy, néu dung may bién ap Lién Xo (c@) ché tao dat tai Viét Nam
thi hé s hidu chinh nhigét d6 s& la
24 - 5

th = ] ‘—W’ = 0,81

Vai 5 - nhiét d¢ trung binh hang nam cta Maxcova, “C
24 - nhiét d6 trung bink hang nam cua Ha Noi, “C.

Ngoai s6 lugng va cong sudt, khi chon ding mdy bién 4p cdn quan
tam dén cdc théng s6 ky thuat khac nhu : bién 4p ddu hay bién ap kho,
lam mat ty nhién hay nhan tao, mot pha hay ba pha, ba cuén day hay
ty ngau, diéu chinh dién ap thudng hay didu ap dudi tai v.v..

Trong lua chon mdy bién dp thi viéc xdc dinh dung céng suit tinh
toan cua phu tdi 1A quan trong nhdt vd cing l1a khoé khan nhat. Khd
khan chinh 1a & ché dién bao gio ciing phai cd trude, tram bién ap bao
gid cing phai xdy dyng trong thoi glan x4y dung co sd ha téng (dién,
nude, dudng xd) khi ma cdn chua xiy dung hodac dang xdy dung cac ho
tiéu thu dién (duong ph8, nha tap thé, nhia may v.v..), chua thé€ bist that
chinh xdc mic tiéu thu dién cia cic phu tai. Cin can cd vao théng tin
thu nhan duge cha thdi diém thiét ké dé xdc dinh phu tai tinh toan
nham chon duge cong sudt may bién d4p phu hop.

Cac vi dy sau day sé huong din cach xac dinh coéng svit tinh toan
va cach chon sd lugng, cong sudt may bién 4ap cho cdc doi tugng cip
dién dién hinh trong ting giai doan thist ké.

Vi du 1.1, Yéu cau lua chon mdy bién 4ap cdp dién cho mét thén
néng nghiép thudn néng gém 250 ho dan, dién 4p 35 kV.

8



GIAI

bién sinh hoat néng thon thudc hnf). loai 3, tram chi can dat mot may
bién " 4p.

Cong suit tinh todn cia mét thon xde dinh theo cong thic

P, = P,H (14)

trong do :

H -~ s6 hd dan trong thén ;

P, - cong sudt tinh todn cho mot ho (kWro).

Voi H = 250 ho va cong sudt tinh toan cho mét hé thuan nong lay
bang 0,5 kW, xdc dinh duge cong sudt tinh toan toan thon :

P, = 05 x 250 = 125 kW

Voi phu tai dnh sang sinh hoat ldy cosp = 0,85, xdec dinh duge cong
sudt tinh toan toan phan :

5
5, = EO—S(;:E = 147 kVA
Trong diéu kién kinh phi néng thén, t6t nhat nén chon dung may
bién 4p ndi dia do Cong ty Thiét bi Dién Dong Anh hoac ABR ché tao,
céng sudt 160 kVA, dién dp 35/0,4 kV.

Vi du 12, Yéu cdu lua chon may bién dp cdp dién cho tram bom
titu nudc cda huyén, diat 5 may bom 45 kW.

GIAl
Tram bom tiéu ding d€ chéng tng, chéng lut nén quan treng hon
tram bom tudi, n€u huyén cé kinh phi nén dat hai may bién ap. Né&u
kinh phi han hep thi ciing cd thé dat mét may bién 4p nhung phai thudng
xuyén cham sdc, bdo quin dudng day va tram bién dp d€ khi xdy ra
ngip ung cd thé lam viée tat.

Cong sudt tinh todn mot tram bom dit n may xdc dinh theo cong
thic :

Py = Ky 21: KiP ymi (1.5)

trong do



Pymi — cong sudt dinh mide cia may bam (kW)
K,; - hé so tai, ldy theo thuc t&
K4 — hé s6 dong thoi, |4y theo thuyc té€ :

S8 may thudng xuyén lam viéce

Kdl = Téng s8 may bom trong tram

Véi tram bom tiéu, khi xdy ra ngap lut cin cho 100% mdy bom lam
viégc va tai hét cong suit, nghia la K; = K = 1.
Viy cong sudt tinh toan cha tram bom tiéu 13 :
Py =nx Py, = 5 x 45 = 226 kW
Lay cosp = 0.8, ta cd cdng suidt tinh todn toan phidn :

225
« = o5 = 28125 KVA

Phuong an chon 2 may : 2 x 160 kVA
Phuong 4n chon 1| may : 1 x 315 kVA
Mday mua cia ABB hoac Céng ty Thiét bi Dién Doéng Anh, khong

cdn xét hiéu chinh nhiét do.

Vi du 1.3. Yéu cdu lua chon may bién ap cho tram bién 4p phan
phéi cdp dién cho khu tap thé gdm hai nha 4 tdng, mbi tdng 10 cin ho.
Biét rAng muc séng cda cu dan thude muc trung binh.

GIAI

Vi 1a khu chung cu, muc cdp dién thudc loai 3, chi cin dat mot
may bién ap.

Céng suadt tinh todn cho modt nha tap thé cing xic dinh theo cong
thuc (1.1), & day vi 14 hd cé mdc s6ng trung binh nén ldy P, = 2 kW/hs.

Cong suit tinh toan cho mot nha cao tdng :

P, =2x4x 10 =80 kW

Cong suft tinh toan cho khu tép thé hai nha tdng, ldy hé sé

déng thoi K, = 1
P, = 2P;; = 2 x 80 = 160 kW
Liy cosp = 0,85, xdc dinh duge cong sudt tinh todin toan phin :

160
Sy = ﬁ = 188 kVA

10



Chon dung mdy bién 4p phan phoi céng suat 200 kVA do ABB ché
tao, khong can hi¢u chinh nhiét do.

Vi du 1.4 Yéu clu lua chon may bién dap cdp dién cho mét siéu thi
lon gém ba tdng, méi ting 600 m?

GIAI

Siéu thi thudc phu tai loai 2, thudng dung tram bién 4p mat may
vh may phat du phong

Cong suat tinh toan cua siéu thi xac dinh theo cong thic :
P, = P8 1.6)
trong dd

S - dign tich (m9) ;

P, - phu tii tinh toan trén mét don vi dién tich (Wm?),

Vai sicu thi lay P, = 100 W/m?, xdc dinh duoc :

P, = 100 x 3 x 600 = 180000 W = 180 kW

Trong siéu thi ding dén tuyp, diéu héa, hdm lanh o3 cosp = 0,8,

tit ddy xdac dinh dugc cong sudt tinh todn toan phan :
180
S, = s = 225 kVA

Chon dung moét bign dap 250 kVA ndi dia, khong cdn hiéu chinh nhiét
da, dong thoi dat che siéu thi may phdat du phong 250 kVA

¥i du 1.5. Yéu ciu lua chon bién ap cho mot xi{ nghiép co kbi nho
ct cong sudt dat 300 kW

GIAI
Xi nghiép co khi nhd thude ho loai 2, chon diung mét mdy bién ap
cing may phidt du phong.

Cong suit tinh toan cva xi nghiép khi bist cong suit dat xac dinh
theo céng thdce :

Py = KyePy (.7
trong dod
Py - cong suat dat (kW) ;

K., =~ hé s6 nhu cu, tra cdm nang.

11



Voi xi nghiép co khi, tra bang ¢ K,. = 04.
Cong sudt tinh todn ctia xi nghiép :

P, = 04 x 300 = 120 kW
Xi nghiép co khi ¢6 cosp = 0,6 + 0,6.
Liy cosp = 0,6, xdc dinh dugc cong suit tinh todn toan phén :
120
06

Chon ding may bién dp phan phdi 200 kVA do ABB ché tac, khéng
cAn hiéu chinh nhiét da.

Sy = = 200 kVA

Ghi chii: Vi cosp cta xi nghiép thdp, vé sau thé ndo cing phai dat
bi. N&u k&t hop dat tu bu t¥ dau d& nang cosp lén 0,9 thi sé chon
ducc may bién 4p c¢d nhé hon :

120
Sy = 5g = 133 kVA

Chon ding may bién 4p 160 kVA.

Vi du I1.6. Nha may luyén kim c6 cong sudt dat 2000 kW, yéu ciu
chon mdy bign ap che tram bién 4p 35/0,4 kV cta nha may.

GIAI
Nha may cd cdc 16 luyén kim vi thé thudc ho loai 1, tram phai dat
hai méay bién ap.
Céng sudt tinh toan cia nha mdy tinh theo céng thuc (1.7) vdi
K. = 07:
P, = K,..Py = 07 x 2000 = 1400 kW.
Tra c8m nang cd cosp = 0,8. Vay cong suit tinh todn toan phidn :

1400

u -6,"8;" = 1750 kVA
Cong sudt may bién 4p duge chon theo céng thite (1.2} :

Se 1750
.Sde = 1;_4 = 1_,4" = 1250 kVA

Vay chon hai mdy bién ap 2 x 1250 kVA do ABB hoidc Cong ty Thist

bi Dién Déng Anh ché tao, dién ap 35/0,4 kV, khéng phai hidu chinh
nhiét dd.

12



Ghi chi: Trong cac xi nghiép loai 1 thudng cé mét s6 phu tai thuoe
loai 3, co thé cho phép cAt dién khi X4y ra sy c6 mot may bién ap. Luc
d6 may con lai khong can cdp dién cho toan bd tai cua nha may ma chi
cdn cdp cho phu tai loai 1. Trong trudng hop nay cd thé chon duge co
mdy nhd hon theo bigu thic :

S
Simp = 14 (1.8)

Trong vi du trén, gia thiét theo sd litu théng ké cua nha méay cho
bi&t cd 30% phu tai loai 3. Khi d¢ cong sudt tinh toan phai cip dien khi
su cf 134

S, = 70% S, = 0,7 x 1750 = 1225 kVA

Céng suit mdy bién 4p cin chon :

1225
Syms = —1";;— = 875 kVA

Vay chi cdn chon hai may 1000 kVA, dién ap 35/0,4 kV, nghia la
gidam dudc mot @ cong sudt may.

Vi du 1.7. Yéu cdu Ilya chon mdy bién ap cdp dién cho mot khu phé
trong gial doan xdy dung cg s6 ha tdng, chua xay nha . Bigt ring tram
bién 4p dat & géc phd. DE tranh dao dudng dat cap, tram bién ap chi
cdp dién cho hai mat phé, ciing mét phia hé dutng. Mat phd doc ¢¢ chiéu
dai 300 m la cdc nha din cd mic séng trung binh, mat phé ngang dai
200 m la phé thuong mai, ¢6 muc su dung dién cao hon.

GIAL
Tram bién 4p cdp dién cho khu wvuc dan cu thudc loai 3, chi can

dat mot mady.

Cong suit tinh todn cta tram bién dp chinh 14 céng su4t tinh todn
cia hai mat phs.

Lic nay dang 1a giai doan xay dyng co s ha tdng, nha dan chua
xay, chua biét ¢ bao nhidu can hé nén khéng thé xac dinh cong sust
tinh tosn theo sudt phu tai tinh toan va 3 hd dan. Cong suit tinh toan
trong giai doan xiy dung co s¢ ha tdng cia khu vuc do thi x4c dink
theo cong thic :

P, = Pl (1.9)
trong do :

13



P, - cong suit tinh todn trén don vi chiu dai (W/m, kW/m};
I — chiédu dai day phd (m).
Vé&i mue song trung binh : P, = 200 =+ 400 W/m

o
Vi mic song cao, khu thuong mai: P, = 500 =+ 700 W/m.
Ap dung cong thic trén dé xac dinh cong sudt tinh todn cho céc
day phd.
Vai day phé doc, 18y P, = 0,3 kW/m ; Vii day phé ngang, ldy
P, = 0,5 kW/m
Coéng suit tinh tedn day phé doc
P, = 0,3 x 300 = 90 kW
Céng suit tinh toan day phé ngang :
P, = 05 x 200 = 100 kW
Cang sudt tinh todn toan tram :
Py = Py + P = 190 kW
Cong sudt tinh todn toan phén :

190

Sy = 085 = 2235 kVA

Chon may bién 4p noi dia 250 kVA, khong c4n hiéu chinh nhigt do.
Vi du 1.8. Yeu clu lya chon may bién dp cho tram bién ap trung
gian 110/22 kV cdp dién cho khu ché xuit. Bigt rang khu ch& xudt gbm

10 nha may céng nghiép nang (luyén kim, héa ddu, co khi ch& tac trung
qui md, hda chdt vv..) nim trén mot dién tich réng 80 ha.

GIAI
Do dang trong giai doan thist k& kha thi, dang cho vén diu tu dé
xay dung, théng tin cho bi&t duge chi 1a dién tich khu wuc ché xudt va

tinh chdt clia cic nha mdy sé duge xay dung. Trong giai doan nay cbng
sudt tinh toan dude xac dinh thec cong thdc : '

S, = S,D (1.10)
trong do

D - dién tich, ha ;

S, - cong sudt tinh toan trén 1 don vi dién tich (kVA/ha).
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V6i khu ché xudt bac gém cdc nha may cong nghiép nhe :
S, = 100 + 200 kVA/ha.
Vdi khu ché xuit bao gém cdc nha may cdng nghiégp nang :
S, = 300 + 400 kVA/ha
Lay S, = 400 kVA/ha, cong sudt tinh toin cia khu ché xuit la
S, = 400 x 80 = 32.000 kVA.
Khu ché xuft thuéc hé loai 1, cin dat tram hai bién ap. Tuay theo
kinh phi va yéu cdu cita bén A, o6 thé chon mot trong hai phudng an
may bién ap sau day :

~ Phuong 4n ding may noi dia (do ABB hodc Cong ty Thiét bj Dién
Dong Anh ché tao) :

Sy 32.000

Samp ® T4 = i3 = 22857 kVA

Theo phuong 4n nay dung hai bién ap : 2 x 25.000 ~ 110/22 kV.

— Phuong an dung mdy nhap ngoai (cta Lién Xo trude day chang
han} :

S 32.000
Sump > 141‘%‘ = = 28218 kVA
) c

14 0,81
Theo phuong 4n nay ding hai bién ap : 2 x 31.500 - 110/22 kV.

Vi du 1.9. Nha may nhiét dien gém hai td may phat dién 100 MW,
cosp = 0,85, dién ap 10,5 kV. Nha may ¢ nhiém vu cdp dién cho phu
tai dia phuong 10 kV c6 tri s6 cuc dai la 15 MVA, cuc ti€u 11,25 MVA
vA phu tai 110 kV, céng sudt con lai sé phat lén hé théng 220 kV. He
théng cd céng sudt vo6 cing lan.

GIAl

Vi nhitng thong tin trén ta lua chon may bién ap nhu sau :

56 lugng may bién ap : 2

Sd db nét : ndi bo

Ching loai may : Vi hé théng ¢6 cong sust vo cing lén, dé tién

giao luvu cong sudt gita 220 kV va 110 kV, t6t nh&t nen dung bién dp
tu nglu. ’
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Cong sudt cia may bién dp ty ngiu duge chon theo cong thde :

1
SemB * z Sin (1.11)

trong do :
a — hé s6 o6 lgi cia may bién 4p ty nglu

_ Uc - Ur 220 -110
*= 77U, T 220 T 7

S, — cong sudt thia, do chinh la lugng cong suft phit ra cia
nha mdy sau khi da trit di cong sudt ty dung va cOng suft
ciia phu tai dia phuong. D& xac dinh cong suét thira cén
14y tri s6 phu tai dia phuong thdp nhdt va cdng suft ty
diing cao nhit ung voi ché do phat 100% cong sudt cta
may phat :

1
S = 5[ [SF ~ S105min ~ Stdmax]

1 2x 100 ~ 1195 — 6% 2x 100

- 2| 085 : “1 0,85
= 104,93 MVA

trong dd da My Sy = 6% Sg

Tit day thay vao (1.11) xdc dinh dugc cong suit cia bién ap ty ngiu
cdn chon

Sems > gg- 10493 = 209,86 MVA

Chon diung bién ap ty ngiu cong suit 250 MVA, dién dp 220/110/10,5
kV. Voi nhitng may bién &p c¢d 16n thudng phai dat hang cho cic hang
nuéc ngoai ché tao (vi du Siemens, Shneider, Lien Xo {cd} v.v..) vOi yéu
cdu da nhist ddi hda theo difu kién méi trudng Viét Nam, vi th€ khong
cin xét hidu chinh cong sudt theo nhiét do. Ching han cd thé dat mua
may do Lién X6 (trudc day) ché tao :

ATILTH - 250.000 - 220/110/10.
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B. TRA CUU

May bién ap phan phdi do ABB ché tao,
mic diéu chinh dién ap % 2 x 2,5%

Bang 1.1.

Céng sudt | Dién &p AP, APy, Uy, Klch thude, mm Trong

(kVA) {kV) (W) (W) (%) dai-réng-cao ldng, kG
315 35/04 150 700 45 890-680-1310 420
63/04 200 1250 4 860-705-1325 510
50 10/04 200 1250 45 BG0-705-1325 510
22/04 200 1250 4 860-705-1325 510
35/04 | 240 1250 a5 920-730-1365 157
75 35/04 | 280 1400 a5 920-730-1255 525
63/04 | 320 2050 4 900-730-1365 630
100 10/0,4 320 2050 45 900-730-1365 630
22/0.4 320 2050 4 900-730-1365 630
35/0.4 360 2050 a5 1010-750-1445 695
63/0.4 500 2950 4 1260-77C-1420 820
160 10/0.4 500 2950 a5 1260-770-1420 820
22/04 500 2950 4 1260-770-1420 820
35/0,4 530 2550 45 1160-765-1495 945
63/04 530 3150 4 1260-770-1420 880
180 0/04 530 3150 45 1260-770-1420 880
22/0,4 530 3150 4 1260-770-1420 880
35/0.4 580 3150 a5 1160-765-1495 968
63/04 530 3450 4 1250-780-1450 aas
200 10/04 530 3450 45 1250-780-1450 885
22/04 530 3450 4 1290-780-1450 8as
35/04 600 3450 45 1350-815-1530 1040
63/04 640 4100 4 1370-820-1485 130
250 10/0,4 640 4100 45 1370-820-1485 130
22/0.4 640 4100 4 1370-820-1485 1130
35/04 680 ano 45 1430-860-1550 186
63/04 720 4850 4 1380-865-1525 1270
315 10/ 04 720 4850 45 1380-865-1525 1270
22/04 720 4850 4 1380-865-1525 1275
35/04 800 4850 45 1470-870-1605 1402
63/04 840 5750 4 1620-1055-1500 1440
400 10/0,4 840 5750 45 1620-1055-1500 1440
22/0.4 840 5750 4 1520-1055-1500 1440
35/0.4 920 5750 45 1640-1040-1630 1650
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Tiép bdng 1.1
1 2 3 4 5 5] | 7
—
8.3/04 1000 7000 4 1535-930-1625 695
500 10/0,4 1000 7000 45 1535-930-%25 1685
22/0.4 1000 7000 4 1535-930-1625 1695
35/04 | 1150 7000 45 1585-955-1710 1866
63/04 1200 8200 4 1570-940-1670 1970
630 10/C4 1200 8200 45 1570-940-1670 1970
22104 1200 8200 4 1570-940-1670 1970
35/04 1300 8200 45 1620-940-1750 2218
63/04 1400 10500 5 1770-1075-1695 2420
800 10/0,4 1400 0550 55 1770-1075-1695 2420
22f04 1400 10500 5 177010751655 2430
35/04 1520 16500 65 1755-1020-1755 2520
6,3/04 1750 13000 5 1765-1065-1200 2910
500 00,4 1750 13000 55 1765-1065-1900 2910
22/04 1750 13000 5 1765-1055-1900 2910
35/04 1600 13000 65 1840-1080-1300 3051
= 100 San xufit theo don dit hang
May bién ap phan phdi 35/04 kV, dién ap
dien chinh +2 x 2,5% do ABB ché tao
Bang 1.2
; -
T | Kich thude (mm) Khéi lugng (kg)
Sdm To | AP, | APy Uy
(kVA) | dau | (W) | (W) {%) N Banh | Toin \
day r dai réng cac Yo bé Rugt Déu
315 150 T00 890 680 1310 420 200 160
50 240 1250 820 730 1365 467 223 175
Y yno
75 280 1400 920 730 1255 525 265 150
100 360 2050 1010 750 1445 655 368 235
45
160 530 2950 160 785 1495 945 493 304
180 580 3150 1160 785 1495 968 520 300
200 §00 3450 1350 815 1530 1040 552 308
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Tiép bang 1.2

250 680 4100 1430 850 1550 nes 629 338 i

315 800 4850 1470 ._-E;;;)-_ |_-;E‘3_0‘5_J uoz o 772 s

400 920 5750 1640 1040 1630 | 1650 892 428 1

500 150 7000 1585 935 710 1866 047 180
Dyn 65 —

830 1300 | 8200 1620 940 1750 2218 1 1259 552

800 1520 | 10500 1755 020 1755 2520 | 13686 640

;
1000 1500 | 13000 1840 | 1080 | 1900 i 3051 1626 763
1250-2500 S$an xudl theo don dit kimg
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May bién ap phan phéi hai cip dién ap do
Cong ty Thiét bi Dién Pong Anh ché tao

Dign ap tu 6,3/0,4 dén 35/0,4 kV

Pham vi diéu chinh dién 4p : +2 x 2,5% ; 5% ;
Té d&u day, Y/Y, - O hoac D/Y, - 11

Cong sudt : 25 kVA + 2500 kVA

Bang 15.
| . ' -
Cong Tén hao {W) fign | Kich thudc bac (mm) Trong higng
sudt Déng | 4p Tam
dinh Uam dign | ngén “banh | pay | Toan
uce V) khéng | cé tai | khong | mach | gai | rang | cao | *® | (fy | be
{kVA) tai tak i, | Uy {mm) (kg}
%) | 8)

63/04 W0/H04 1 120 500 2 4 600 560 | 1050 450 0 330

a5 | 15/04 ; 22/04 | 120 500 2 4 §10 810 1050 450 130 |-390
35/04 140 510 2 45 680 620 | 1080 450 180 500

63/04 0/04 | 125 800 2 4 930 580 1080 450 120 390
30(315)| 15/04 ; 22/04 | 125 | 600 | 2 4 | 950 | 620 | MO | 450 | W0 | 450
35/04 150 610 2 5 1050 640 | 1600 450 260 610

63/C4; /04 | 185 850 18 4 180 &00 1280 450 o 560

50 |115/04 5 22/04 | 185 850 18 4 1240 650 | 1480 ; 450 180 660
35/04 215 880 18 5 1260 830 15650 450 304 81}

63/04, 10/04 | 235 | 1200 18 4 ™o j 680 | 1300 [ 550 | 260 | 680

Ba(7s) | 16/04 ; 22/04 | 235 | 1250 | 18 4 | 1200 | e8o | 1300 | 550 | 270 | 730
35/04 270 1300 18 5 1300 720 1400 550 310 840

63/04; 10/04 | 310 TR0 18 4 1290 700 1350 550 250 750

100 — -

(125) [15/04 :22/04| 325 | WG | 18 | 4 | 70 | 720 | 490 | 550 | 300 | 790
35/04 350 750 18 5 1560 780 | 700 550 320 g10
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Tiep bdng 1.5

f

1 2 K 4 5 6 7 g8 19 |0 | u | ol
63104, 10/04 | 450 ) 200 | 17 | 4 {100 | 800 | 00 | 600 300 | 1020
160 :'
{180) 15/04 ¢ 22/04| 450 ; 2150 17 4 1700 80C f 1520 &00 330 0eo
35/04 50 (2250 | 17 | 5 | waso | ss0 | ws0 | 600 | 420 | w50 |
83/04: 10/04 | 640 | 3000 | 7 | 4 ! wdo | 820 | 1880 | 600 | 30 | 220 |
250 |15/04 ; 22/04] 650 | 3050 | 17 | 4 | 1440 | 820 | 700 | 600 | 380 | 1250
35/04 720 | 3200 | 17 | 5 | %00 | 850 | 1800 | 860 | 400 | 1580
63/04; 0/04| 700 ;3670 | 16 | 4 | 1540 | 860 | w20 | eso | 390 | 1480
320 (15104 ; 22/04| 700 [ 3670 | 16 | 4 | 590 | 860 | w50 | 660 | 400 | 600 |
35/0.4 790 | 3880 | 16 | 5 |40 | 900 | w0 | se0 | 460 | w0
63104 10/04 | 340 | 4460 | 15 | 4 | 100 | 20 | 60 | 600 210 | 1800
a00 |15/04 ; 22/041 850 | 4500 ' 15 | 4 | ®10 ' 930 | 1800 | 660 | 430 | 2m0
35/04 920 4600 | 15 | s | w0 ! 90 | 2010 | s60 | 520 % 2650
63/04 10/041 940 | s20 | 15 | 4 | 1690 | 950 | 1940 | 680 | s60 | 2400
500 i
(560) |15/04 : 22/04| 980 {5270 | 15 | 4 | 1720 | 960 | w50 | es0 | e30 | 2600
i 35/04 1060 | 5470 | 15 | s | 1800 ! w00 | 210 | 820 | 70 | 2050 |
63104 10/04 | 100 | 600 | 14 | 5 | 790 | e80 |20 | 820 | 680 | 250
630 |15/04 ; 22/04| 150 [ 6040 | 14 | 45 | 810 | 990 | 2020 | @20 | s9p | 2720
35/04 1250 | 620 | 14 | 55 | 1900 | 080 | 2160 | 820 | 900 | 3020
6.3/04; 10/04 | 1200 {6590 | 14 | 45 | 1820 | w40 | 2030 | 820 | 800 | a3t
750 |15/04 ; 22/04| 1220 | 6660 | 14 | 45 | 1830 | w80 | 2060 | 820 | 840 | 3380
35/0.4 1850 | 700 | 14 | 55i{ 1920 | %0 | 2120 | 820 | 940 | 3570
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hang.

Tiép bdng 1.5
1 2 3 a1 s | 6 \ 7 8 s o n i w
6.3/04, *0;’0.4. 1550 | 5000 13 5 1850 112b 2080 | 820 | 1040 | 4040
0oo | 19/04 5 22/04 | 1570 § 9500 13 5 1210 Hs0 2130 . 820 00 I; 4110—
35/04 1580 | 10000 i 13 | &80 2200 | 1400 | 2410 | 1O70 | 1440 | 4750
63/04; 10,‘0..4 1710 | 12800 ' 12 55 2110 1200 | 2170 070 | 1300 | 4650
1250 | /04 22/04 | 720 | 230 | 12 | 55 | 2150 | 1230 | 22% | 1070 | w40 | 4880
35/04 1|10 {13500 12 85 2280 | 1310 | 2370 | W70 § WAD | S0
63/04;, 10/04 2100 115500 10 55 2250 1 1780 | 24 | 1070 | 1550 (| 5%0
|00 | 15/04 ; 22/04 : 2100 | 15700 10 55 2350 | 1810 | 2470 | 070 | 1650 | 5320
i 35/04 2400 [ 16000 10 §5 2410 | 1950 | 2810 | 1070 | 175Q | 5910
1
I 63/04; 10/04 | 2400 | 18020 | 089 6 2360 | 1910 2510 i 1070 | 1680 | 5820
1.0 | 18/04 5 22/0,4 | 2420 | B10 09 3] 2380 ; 1960 | 2610 | 1070 | 1720 | 6100
35/04 Ii 2500 (18900 | 0% 65 2460 | 2070 | 2920 | 1070 | 2150 | 6350
£3/04, W0/04 ; 2700 [ 18400 | 09 6 2390 | 1970 | 2690 | 1070 | 2010 | 6210
2000 | 15/04 ; 22/04 | 2720 |18800 | 08 | & | 2410 | 1980 | 2740 | 1070 | 2230 | &BAOD
35/04 2850 | 18400 | 0% 85 2580 | 2160 | 2080 | w70 | 2470 | 8820
§3/04 0/04 | 3250 20000 08 [ 2420 | 1980 | 2740 | 1070 | 2360 | 6710 !
2500 | 15/04 ; 22/04 | 3300 | 204%0 | 08 5 2460 | 2030 281q 1070 1 2480 | 6940
35/0.4 3400 ;21000 | 08 &5 2610 | 2290 | 2990 | 1070 | 2570 | 7800
Cac may bién 4p cd céng sult, cdp didn 4p va 16 ddu ddy khic sé ché tac theo don dat
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May biémn Ap phan phdi ba cip dién ap do
Cong ty thiét bi Pién Pdng Anh ché tao
bien ap tu 6,3 (22)/0,4 d&én 35 (22)/04 kV
Pham vi didu chinh dién ap : +*2 x 2,5% ; +5% ;
T6 ddu day : Y/¥Y, -0 ; DfY, - 11 ; DY)y, - 11(12)
hoac Y(I/Y, - 12(11)
Cong sudt : 30 kVA = 2500 kVA.

Bdng 16
: : _
Tén hao {W) | Deng | Dién |Kich thude bao (mm) | Tam | Treng ludng
Céng Yden dign 4p banh
sudt kv | khéng ngén | pg Rong | Cao xe d;ﬁ“ toan
(kVA) . khéng | cd 1&i 13 mach A c B fmm) {ht) bd
1l ot%) | Uni%) {kg)
3 (22104
63 (22 120 | 600 2 5 930 | 620 | 1200 | 450 [ 50 | 410
1 (22)/0.4
30
(315) | 15 (22104 | 6o | 600 2 5 950 | 64D | T60 | 450 | 170 | 470
35 {22104 | 150 | 630 2 5 180 | 660 | 1670 | 450 ! 280 | 610
6.3 (22)/04
22)/0 200 | 850 | 18 5 ™G | 650 | 1310 | 450 | 1BO ! 560
1 (22)/0.4
50
15 (22)/04 | 200 | BSO | 13 5 1270 | 660 | 190 | 450 | 190 | &30
35 (22)/04 | 220 | 880 | 18 5 190 | 830 | 1580 | 450 | 310 | 20
. 04 "
63 (22)/ 245 | 1200 | 18 5 n20 | 690 | 1350 | 550 | 240 | 70O
i 63 11 (22)i0.4
(75} i
15 (22)/04 | 245 | 1300 | 18 5 1210 | 690 | 1350 | 550 { 280 { 740
!
L|
35 (22)/0.4 | 280 | 1320 | 18 5 1810 | 730 | 1460 | 550 | 350 ! 860
i
6,3 (22)/04
22)/0 | 320 | 1700 | 18 5 1290 | 710 | 400 | 550 | 300 | 760
100 11 (22)/04 |
{125)
15 (22104 | 330 | 1720 | 18 5 1380 | 730 | 430 | 550 | 340 | 800
35 (22)/04 | 350 | W50 | 18 55 | 1560 | 760 | %50 | 550 | 380 | 910
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Tiép bdng 1.6

i 2 1 3 4 8 9 10 " 2|
I RPN IR (AN SR S S SR DU R R
A :
| (02 2208 40 | 200 17 | 5 410 | 810 | 1530 | 600 | 350 | 1090
iso |0 2204 _ |
| (80} |-— { f T :
‘ 16 {22)04 | 500 l.2320 L7 5 | W0 | 80 | 1540 | 600 | 370 | oo
—— 1 — -! i
35 (22)/04| 560 | 2370 | V7 | 55 | 9D . BGO | 1820 | 600 | 440 | 1360 |
i . ! ;
04 !
‘ 63 G204 oo 13200 | 17 | s | wso | ss0 | w90 | 600 | 400 | 120 |
| 11 {22)i04 i
|
I 250 S - .
| 15 (22104 | 680 | 3250 | 17 s | wso | 830 | oo | evo | 420 | 100
. ' i
ey ; . o
| 35 (22)/04 700 | 3350 | 17 | &5 1600 | 850 | 1820 | 800 | 460 | %W |
— = | :
: . 25104 .
: °3 22041 b0y ago | 16 | 5 | ws0 | 870 | wag | soo | 4w | w00
| 1 (22)i04 i
a0 L — ] L S
1 i [22__1.-'0.4| 720 | 3920 | 16 5 | 1600 | 870 | 750 | 600 | 440 [ 191G
i
| 35 (22)/04| 800 ;4090 | 16 | 55 | 650 | 9®© | w30 | eoo | 490 | 2080
| | i
163 (22)i04
| (O3 122008 ey | 4600 | 15 | 5 | w0 | 930 | oo | eeo | as0 | weo |
! "1 (22504 ‘ _
oo b - : I
, |5 122)/04 8801- 60 | 15 S | w20 | 930 | 1830 | 660 | 460 | 2120 ?
| I35 (22104 930 | 4900 | 15 | s5 | wao | 990 | 2080 | 660 | 540 | 2780
i B .
63 (2204 1
3 BAO4 oy I ssa0 | 15 | 5 | 650 | 960 | 1970 | 660 | 590 | 2470
500 | 0 (22504 | |
{560) . —
15 (22y04] 960 | 5300 ] 15 | 5 | 1720 | 960 | 1990 | 660 | 630 | 2690
35 (22)/04| 1060 | 5470 | 15 | 55 | W0 | 1040 | 2230 | 820 | 750 | 3150
h—— - /
i 1
1 0.4 '
- 83 22104\ oo | ei00 | 14 5 | 18O | 990 | 2100 | 820 | 70 | 2760
! 1 (22)/0.4
| 630 ]
| 15 (22)/04 | 1200 | 6120 | 14 S | W20 | 90 | 240 | 820 | 730 | 2870 |
‘ 35 (22/04| 1300 | 6240 | 14 | 55 | 1020 | 1000 | 230 | 820 | 900 | azeo |
L i




Tiép bdng 1.6

1 2 3 4 l 5 & 7 8 g 10 1% 12 |
3 (22)/04 !
53 (220041 70 | esw 14 5 1860 | 100 | 2050 | B20 | 820 ; 3350
11 (22)/D4 -
750
5 (2204 | 270 | 6550 14 5 1870 | 1m0 | 2070 | 820 | 840 | 3390
35 (2204 1360 | 6780 14 s5 | 1940 | m80 | 270 | 820 | svo | a0
831220041 o0 | 10000 | 13 5 1900 | 160 | 2000 | 820 | W20 ! 4100
1t (22)/0,4
1000 :
15 (22)/04 | 1620 | 10000 ' 13 5 1910 | 190 | 210 | 820 | 128D | 4210
35 (22104 720 . 1000 13 6 2210 | 1410 | 2420 | 070 | 1800 | 4820
63 (22104] o6 | 13100 12 5 2160 | 1220 | 2190 | 070 | 1370 | 4710
11 {22)/04
1250
15 (22)/04 | 1740 | 13800 | 12 5 2170 | 1220 | 2210 | 1oro | 1390 | 4760
35 (22)/04 | 1810 | 14100 12 6 2390 | 1310 | 2410 | 1070 | 1550 | 531
63 {22)/04 :
3 {22y 290 | 17100 10 5 2290 | 1790 | 2470 | 1070 | 1690 | 5280
1 {22/04 |
1600 -
15 (22)/04 | 2180 | 7200 | 10 5 2350 : 1810 | 2890 | 1070 | 1720 | 5320
35 (22)/04 | 2430 | 18600 | 10 6 2410 | 1960 | 2820 | 1070 | 18W | 5350
63 (22)/04
(22)/0, 3300 : 20500 | 098 6 2420 | 1980 | 2800 | 1070 | 2500 | 6800
11 (22)/0.4 !
' 2500
15 (22)/04 | 3350 | 20500 | 0@ 6 2450 | 2030 | 2850 | 1070 | 2600 | Y000
35 (2204 3500 | 21500 | 08 65 | 2610 | 2210 | 3100 | 1070 | 2700 | 7900

Cac may bién ap cb

dat hang.
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May bién ap trung gian 35/6 +~ 22 kV do
Cong ty thiét bi Dién Ping Anh ché tao

Dign ap : 2 cdp : 35/6,3 - 35/10,5 - 35/15 - 35/22 - 22/6 =
3 cdp : 30(22)/6,3 kV - 35(22)/11 kV - 35(22)/15% kV
+2 x 5%

Pham vi diéu chinh dién 4p : 2 x 2,5% ; 5% ;

hoac 4 x 2,5%.

15 kV

Td dau day : Y /d-11; D/Y ~il; Y(D)/d(12) 11 hoac D(Y)d - (12-11).

Cong sudt : 1.000 kVA + 10.000 kVA

Bang 17
T T !
. Dong | Dig Kich thudc bao g6i | Tam
Tén hao (W) Mg wn ° ¢ bao g Trong lugng
Céng Uam dign 4. frmm) bénh
suét (k) khéng | ngdn xe
{(kVA) 1ai I, | mach { d& | 6ng 1 cao | gy ddu | toan
knong (c6 il (o | Uy | A c B b | | bo
tai (%) {ka!
-
2 cap 700 {10s00] o8 { & | wso | 1200 | 2100 | w070 | w080 | 4700
35/(6,3+ 22)
000 — -
S
cap 800 [f000 | 08 | 6 | 1850 | 1300 { 2300 | w070 | 30 | 4300
35(22)/(6.315)
A
265 | 1900 | wsoo| 08 | 6 | 2100 | 1300 | 2400 | 1070 | 1250 | 5000 |
35/6.3+22)
1250
p .
3 cép 2000 {14000 | 08 | & [ 2230 | 1340 | 2480 | w070 | 1330 | 5%40
35(22)/(6:3+15)
2 cé
S8 om0 |wooo | 10 | 65 | 2420 | 1960 | 2840 | 1070 | 880 | 6200
35/(6.3+22)
1600
1
3 cép 2300 {18500 | 10 | 65 | 2430 | 1070 | 2860 | 1070 | w40 { 6600
35(22)/(6,3+15)
=
2 cdp 2420 119300 | 09 | 65 | 2470 | 2010 | 2960 | w070 | 200 | 6640
35/(6,3+22)
1800 ]
3 cf
P 2540 l 19800 | 09 | 65 | 2490 | 2010 | 2080 | 1070 | 2210 | 7¥00
35(22)/(6,3+15)
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Tiép bdng 1.7

T [ I
2 .
eop 2700 | 9500 | 03 | 65 | 2520 | 2180 | 3010 | 1070 | 2200 | 7200
35/(6.3+15)
2000 —
| 3 cép
@ ;_ 1 2790 [20000| 03 | 65 | 2530 { 2050 | 3020 | w70 { 2320 | 7260
L | 35(221/(6,3 15
2 ca :
| P 3300 | 21500 | 08 | 65 | 2540 | 2060 | 3030 | 1070 [ 2370 | 7890
| 35163+22) |
' 2500 | - - - —
! 3 cap
_ 3400 | 220001 08 | &5 | 2580 | 2080 ! 3050 | 070 | 2430 | 8at0
35(22)/(65.3~15)
) ok
cap 3000 |25000| 08 | 7 | 2620 | 2100 | 3080 | w70 | 248G | 9650
3516322 |
| 3200 . _ —
3 cap anoo |26000] 08 | 7 | 2840 | 2100 | 3000 | w070 | 2590 | 9740
25(22)/i6.3+ 15) - |
! 2 cép
4700 |29400| 07 | 7 {2vo0 ! 210 | 3240 | w21 | 260 | w40 |
3563+ 22) :
4000 | i
| 3 cap 4800 130000] 07 | 7 | 2720 | 210 | 3240 ! 12w | 2800 | 12300
35(22)/(6.3+ 16) : :
2 oAp 5270 |34s00| 07 | 7 [ 2830 | 2130 | 3260 | w210 | 3120 | 13900
35/(6.3+22) |
5600 - .
3 cép 07 '
5420 | 34506 7 12840 | 2130 | 3270 | 120 | 2340 | 14590
| 35(22)/(6.3+ 15)
| |
2 cdp I
£ 8000 [42000| 07 | 75 @ 2880 | 2150 | 3580 | 1430 | 4090 | %100
35/(63-22) |
7500 - i
303 gso0 lsooon| o7 | 75 | 2890 | 221 | 3280 | 1430 | 4200 .15900&
35(22)/(6.3+ 15) ! | l
i 2 ¢ip | :
5000 158000 06 | 75 | 3160 | 2680 | 400 | 130 | 4180 | 300 |
L 35/(6.3+22) : .
10000 | 4.
ca
3 cap 9500 {60000| 06 | 75 | 3%W0 | 2690 | 4050 | 1430 | 4360 | 7500 |
35(22)/(6,3 - 15)
Ghi chii:  Céc may bién 4p cb cbng suit, cdp dién 4p va 15 ddu day khic sé

ché tao theo ddn dit hang
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May bién ap trumg gian 110 kV/i0 - 35 kv do

Cang ty thiét bi Dién Dong Anh ché tao

Dien ap : 110 kV
Céng sudt : 25000 kVA + 63.000 kVA
Bang 18
j o i 4 I .
Tén hao D_Ang Dign 4p ngan Kich ,l.hl.rdc Trgng higng |
Céng Uiten (W) dign mach Uy,% bao gdi (mm) i
Su&t kV) — Khong - — *
KV A) khc;\g cod tai ] o o dai | rang | cao dau | toan
t j L] | O
tai I, % c A C a {lit} b
LsH
1ns/23 :
/ 220 | 1260 | 041 103 - | 5200 ! 6200 | 4500 | 19500 ‘53000
[Yuyn {+dith '
115/38,5/23 .
25000 > 230 | 188 {033 | 103 | 74 | 65 6200 | 4180 | 5580 |19600 (60000 ]
{Yyn T12) : |
o i,
115/23-1575 :
! 230 | 135 | 042 | 122 | W8 | - | 5400 | 5500 | 4900 { 19600 57000
{Yyn a{+dim) i ) i f
SR pa—
: 115/385/23 i
| 116/385/ ) 280 | 850] 033 | ©5 | 75 | 65 | 6200 | 4400 ' 5600 | 2300086000
(Ynd yn 112} _ _
40000 : i i i
15/23-1575 : ‘
3/2313 280 | 1800 | 028 | 122 | W45 B200 ' 4360 | 5600 [23000° 81920
{Yyyn a{+di) : 1
115/10.5 - :
/ 410 | 2350 022 05 - | BDOC . 4800 5800 | 31400 G7000
(¥ d) i i
ns/2 ' ;
63600 /23 410 | 2350} 022 122 | - 162005000 ;6000 | 31800 |102000
{Ynyn (+am) '
115/23-15,75 i
#0 | 2350 022 | 122 | 48 [ 6500 | 510 | 6300 | 32800108000}
{Yyyn al+dity E
]

Ghi chii: Cic méy bidn 4p cb
ché tao thec don dit hang

chng sult, cip dién 4 va 8

ddu diy khau sé
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Mot s6 dac diém cdu tao

May duge trang bi :

~ Ba didu chinh dién dp duéi tAi phia 115 kV, pham vi diéu chinh
dién ap =9 x 1,78%. V& may bién 4p cd ba cédp dién 4p, cd lap bo
didu chinh dién ap khong tai phia trung &ap, pham vi diéu chinh dién
ap 2 x 2,5%.

- Ta AVR dé& lap dat trong phong diéu hanh, trong dd ed trang bi :
Bo tu dong diéu chinh dién ap ki6u VC-100-BU dé€ diéu khign ty déng
viéc diéu chinh dién ap dudi tal. Bé chi thi ndc kiéu PQ144 [uén cho
biét ndc van hanh clia bad diéu chinh dién 4p dudi tai. 02 Bo hién thi
nhiét do cudn day va dau Iop trén hién s8 kigu PT100. Bdo tin higu cta
ché d6 lam viéc cda cdc thigt bi cdn theo d6i trong qua trinh van hanh
bang dén tin hiéu. Bdo dong bing cbi va phat tin hiéu cat mdy trong
cdc trudng hop mdy bién Ap qud 4p, qua tAi hoac ¢d su c8. Diéu khién
vin haph d6i nac dién 4ap dudi tai va hé théng quat mat & cac ché do
bang tay, tu dong ti trong phong diéu hanh.

- Hé thong quat méat cdnh tdn nhiét lam viée theo cic ché d6 : khoi
dong bing tay, tu dong theo tin hiéu cia dong hé do nhigt do6 dau lap
trén. Néu khach hang od nhu cdu, hé thing quat mat o6 thé lam viéc &
2 cip - mot nita va toan ba.

- Mang cac su ngan cich ddu véi khong khi trong binh dau phu.

- Cac thiét bi do lugng, bao v& gém c¢d : cdc bifn dong chin si,
déng hd do nhiét d6 cudn day, dong hdé do nhiét do ddu ldp trén, van
an toan, role hoi (Buchholz), role ddng dau, dong hé bdo muie dau thing
didu chinh va diu cho bé diéu chinh dién ap dudi tai.
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May bién ap trung gian hai cudn day dien ap 35 kv,

cong suiat 20 + 31,5 MVA, ditn chinh dien ap duai tai,
do Siemens ché tao

Bing 1.12.
lr Sgm (MVA) APy kW) Uy (%) Kich thudc (mmj) Khdi | Khdi

; AR, lwong | lugng

(kW) ) t8ng | ddu

ONAN | ONAF ONAN | ONAF | ONAN | ONAF dai rGng caoc {kg) {ka}
10 B © 31 8O 63 10 4800 | 2450 | 3800 | 27000 | 6200
125 20 1 37 85 63 10 4900 | 2500 | 4000 | 30000 | 6700

(18 25 % 45 ™ 64 1 5050 | 2500 | 4100 ! 340001 7000

l 20 315 19 52 130 &4 10 5300 | 2550 | 4600 } 41000 | 9000

!

May bién ap trung gian hai cudn day dién ap 35 kv,
cong suat 25 - 31,5 MVA, diéu chinh dién-ap thuing,
do Siemens ché tao
Bing 1.13.
Sam (MVA) AP, APy, (kW) Uy (%} Kich thudc (mmj Khéi lugng (kg)
(W)

ONAN ! ONAF ONAN ;| ONAF | ONAN | ONAF | dai réng | cao ddu | tdng
0 G 12 K| 80 63 LY 3700 2350 3200 2200 4200
125 20 14 37 g5 63 0 3800 | 2350 | 4000 | 2500 | 4500
16 25 16 a5 110 64 10 3900 2400 4100 3000 5000
20 315 19 52 130 5,4 10 4200 2450 4600 3500 5700

May bién ap trung gian hai cugn day, dien ap ti 72,5 dén 145 kv,
di¢u chinh dién ap dudi tai, do Siemens ché tao
Bing 1.14.
Sum [MVA) AP, APy (W) Uy (%) Kich thude {mm) Khdi iugng (kg)
{kW)

ONAN | ONAF ONAN | ONAF | ONAN | ONAF | dai réng | cac | ddu | téng
1 15 13 42 108 96 | B4 | 6600 | 2650 | 4700 | 12000 | 35000
125 20 5 45 15 g4 150 6700 2700 4800 | 12500 | 43000
16 25 17 51 125 96 150 6750 2750 5300 | 13500 | 48000
20 315 20 56 uo 86 151 | 6800 | 2500 | 5400 | 14000 | 54000
25 40 24 63 160 85 15,2 8900 2900 | 5400 | 14500 | 6%00 i
35 50 28 71 180 85 150 | 7050 | 2050 | 5500 | 17000 | 70000
40 63 35 a6 214 98 155 7100 3000 | 5700 | 18000 | 82000
50 80 41 91 232 100 160 7400 2100 5800 ( 20500 | 97000
83 10 49 "3 285 105 16,7 7800 3250 6100 § 25500 | 118000
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May bién ap hai cudn day, cong suat 3150 dén 10000 kVA,
dién ap dén 123 kV, diéu chinh dién ap thuing,
do Siemens ché tao

Dau phan dp + 2 x 2,5%
Dién dap ngin mach : 6 - 10%
Bang 1.15.
kva) (kV) (kV) kW) | (kw)
téng ddu dai/réngicao Banh xe
356 | 61-36 | 3-24 48 28 7200 1800 - | 2800/1850/2870 | 1070
78 - 36 3-24 55 33 8400 1500 3200/2170/25840 1070
4000 i 50.725 | 324 | 68 35 10800 | 3100 | 3100/2300/3630 | 1070
95 - 36 |4 - 24 6.5 38 SB0OO 2300 2550/2510/3020 070
5000 50 -725 | 4 - 24 a0 M 12200 3300 3150/2480/3730 1070
90 -123 | S5 - 36 98 46 7500 6300 4560/2200/4540 1508
8300 22-36 |5 - 28 77 45 1700 2500 2550/2840/3200 1505
50 - 725 15 - 24 93 48 13600 3700 3200/2690/3080 1505
S0 -123 | 5- 36 ne 53 18800 6600 4780/2600/4540 1505
8000 122 - 36 |5 - 24 g4 54 14000 3300 2580/2770/3530 1505
50 -725 | 5 - 24 1o 56 15900 4200 3250/2850/4000 15035
¢ - 123 | 5 - 36 125 52 21500 7300 4880/2630/4580 1505
10600 152 -36 ;6 - 24 10 63 16800 3900 2670/2900/3720 1505
50 - 725 ;6 - 24 125 65 18200 4700 4060/2750/4170 1508
90 - 123 |5 - 36 4o 72 25000 8600 4970/2900/4810 1505
May bién ap hai cudn day cong suat 3150 dén 10 OO0 kVA
“dién ap dén 123 &V, digu chinh dién ap dudi tii,
do Siemens ché tao
36 ddu phan dp 8 x 2% = 16% ; Up(%) = 6 — 10%
T4 dau day Y/Y hodc Y/A
Bing 1.16.
Sam Ucam Upam AP, APy Khéi luong (kg) Kich thude (mm)
(kVA) (V) {kV) (kW) kW)
tdng ddu daifréng/cac | B4anh xe
3150 109 -3 | 3-24 48 29 910G 2300 3400/2300/2900 070
4000 92 -36 |3 -24 58 35 10360 2600 3500/2700/3000 1070
50 - 725 1 4 .24 7.1 KYs 13700 4100 4150/2350/3800 1070

47



Tiép bdng 1.16

T
Khéi iong (kg) Kich thudc (mm)
Sdm ' UCdm UHdm AP o A’:'I‘al l:
{kVA) {kV} {kV) fkw) (kW) téng ddu daifrdng/cac | Banh xe
15 - 36 4 - 24 68 40 12300 3100 3600/2400/3200 1070
5000 50 - 725 | 5 - 24 84 43 15200 4500 4200/2700/3700 1070
80 - 123 5-36 98 45 21800 8000 5300/2700/4650 1070
144 - 36 | 5 - 24 B 47 14000 3600 3700/2700/3300 070
6300 50 -¥25 | 5-24 98 50 17000 5000 4300/2900/3850 070
S0 - 123 | 5 - 36 ns 56 23000 8500 5600/2900/4550 1505
B3 -3 |5- 24 a9 57 7000 4500 3850/2500/3500 1505
8000 50 -725 |5 - 24 ns 59 12700 6000 4600/2800/4050 1505
90 - 123 | 5- 236 13,1 65 25500 9000 5650/2950/4650 1505
229 - 386 | & - 24 1ns 66 20000 5200 4400/2600/3650 1505
0000 |50-72516-24 131 68 22500 6500 S5200/2850/4100 1505
90 - 123 |5 - 236 “7 76 28500 10250 5750/2950/4700 1505
Mot 56 may bién ap Siemens dit tai Vit Nam
Bang 1.17.
Céng AR, | I APy (kW) Uni%)
Loai sudt Ddu phéan 4p | kW | %
MVA CT|CH|TH{CT|CH|T-H
15/38,5/23-40 {MV A} 1 75%)
ch8 tao tai 40/25/40 2:f 23 ’(2‘“ s <0035 [amo] - | - | m 20 s
Ukraine (ZTR) Texs
™ ngc’iu 1BC/50/50 £ 17 x 125% | 38 | 006 | 4215 | 5535 035|396 | 25 | 212
500/220/35-150 MV A)
TJ ngéu
220/10/22-125 (MVA)  [125/125/45] + 8 x 125% | 43 05 | 125 | 185 BRLY 40 | 125 | 24
ch& tac tai Ukraine
(ZTR)
Ty ngéiu
500/220/35- 150 150/150/500 =8 x 125% 60 - 85 1 260 ) B0 |345] 125 | B85
Ukraine chéd tac
TU nghu
220/10/22-125 (MVA)  [75/00/125] = 8 x 125% | 45 - 250 . - 05 2] -
chd tao tai
Th Nhi Ky (AEG)




Tiép bang 1.17

Céng AP, I, } APy (W) Un{%)
Loai suft Dau phan 4p ! {xW) | (%) ,
{MVA) CT|CH | T-H!CT |C-H|T-H
N —
Ty ngau
220/110/22-12 [MV A} 125/125/25| 220 + Bx 125% | < 40| 02 [8 250 - - 1 29 18
ché tao tai Dde 23+ 2x25%
{MR)
TJ ngéu 220/110/23 125/125/45] + 19 x 125% | 38 - 280 - - 134
1
May bién ap do Alsthom ché tao
Bdng 1.18.
T i —
Sam Uriam | Uram Kich thudc (mm) Khéi
Loai MV A) Uegm (kV) v} | V) - T Iugng
dai fng ' cao {kg)
Gidm dp 2 cudn day 70 227 + 1B% 21 7600 | 5000 | 6800 | 87500
Giam 4p 3 cudn ddy | 300 230 138 | 115 | 9940 | 7450 | 9300 234000 |
Tang 4p 2 cudn day 400 |225+ 2 x 225%| 22 - 0200 | 8700 | 8000 |302000
Tang ap 2 cudn diy 340 525 + 25% - 18 - 2000 5000 | 7000 |269.000:
3 x 25%
Tang ap 2 cufin day 750 525 & 2 x 25% 20 - 14700 64.00ﬂ 10,700 440.0%

May bién ap khé SCR 6,10/0,4 kV do Yunnan ché tao

Bang 1.19.
N 2 - - I ™ .
Céng Ucam Urigm T6 dfu | Tén thdt | Tén thdt | Dong dién | Dign 4p
sudt V) k) day khéng tai ngén khéng tai |ngdn mach
kVA) {Wh mach (W) {36) %)
—
30 240 890 30
50 6 63 10 04 Yyno 340 1 260 28
863 +5% hodc 440 1 600
80 +2 % 25% Dynt1 460 1 740
00 500 1 900
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Tiép bing 1.19

CE)r"ng Ue, U 6 iy Tén :hétl Tén ?hét Dong diét‘m D'ién ap
SuAat V) KV) day khéng tai ngan khdng td |ngdn mach
(kv A) (W} mach (W} (%) {%)
125 590 2330 20 4
KO 680 2680

200 780 3100

250 900 3300

315 6. 63, 10 Yyno o0 4000

400 *5% 04 Dyntl 1220 4500 18

500 hodc 1450 5500

830 2 % 25% 1600 6500

800 1800 7800

1000 2150 9100

1250 2550 1000 13 6
BOC 3000 12000

2000 3500 15000 12

2500 4000 18000

Bang 1.20.
Kich thyac va khdi higng coa may bién ap SCR 10 kV
Kich thude (mm)
, Khéi lugng
Loai méy g ca0 i Khoang céch (kg)
hai bénh xe

SCR - 200/%0 1 040 1 620 1615 8§50 1350
SCR - 250110 1040 1820 1 615 660 1440
SCR - 315/10 1 040 1 620 1615 660 1515
SCR - 400/10 1090 1 870 1745 600 1740
SCR - 500/10 1 090 1870 1745 660 1820
SCR - 830/10 1080 1870 1745 660 2100
SCR - 800/10 10980 1 870 1745 820 2475
SCR - 1000/10 1210 2045 2 015 820 3125
SCR - 1250/10 1210 2045 205 820 3855
SCR - 1600/10 1210 2045 2 015 820 4305
SCR - 2000/10 1325 2415 2 s B20 4800
SCR - 2500/ 1325 2415 2 15 820 8370

50



My bién ap ba pha hai cuén day 35/10,6 kV loai SF8 dieu chinh dién ap
thuong do Yunaan ché tao

Thong o ky thuat

Bdng 1.21
Con . {
_ 9 ) Uy | U DP, APy Uy I, | 18 ddu ,
Loa sudt kV) o W) ®W) | (%) (%) da
VA V) y
SF8 8000 n 99 a5 75 08
SFa 10,000 105 22 53 75 08
SFB 2500 | o poxe | 10 144 53 80 06
SF8 woo0 | o 2 5.2 77 80 06 YN di
X 25% 86
SF8 | 20000 203 93 80 06
63
sFs | 25000 239 10 80 06
6
5F8 31500
Kich thudc va khéoi higng
Bang 1.22.
Cong Khéi kigng (kg) Kich thude {mm) K:Z::g
i it S va & l ‘ gida
Loai su vd v . - neng . i}
(A | phy kien | 989 | 1008 lyign g | CA 4 rng g cao hai
banh xe
SFe | 8000 | 9030 | 2769 | 14850 | 13150 | 3445 | 2035 | 3430 | w75
oFs | 1000 | m030 | 3450 | w@5 | 15550 | 3665 | 37W0 | 3635 | 7S
SF8 | 12500 | 12085 | 4280 | 20680 | 18470 | 3670. | 357D | 3460 | W75
oFs | w000 | 15340 | 4600 | 24205 | 2mes | 410 | 2885 | 4270 | w75
oFs | 20000 | 15 | 5710 | 30as7 | 26845 | 3735 | 3760 | 4370 | 4TS
sFa | 25000 | 2000 | se2s | 3zass | 2e240 | 4040 | 3vss | 3840 | w75
SFa | 3500
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May bién ap ba pha hai cuén day 35/10,6 kV loai SFZ8 didu chinh dién ap duoi
tai, do Yunnan ché tao

Thong s6 k¥ thujt

Bang 1.23.
Cang Uedm Uniam AP, APy Uy i T8 ddu ‘
Loai sudt (V) (V) (kW) (kW) (%) {%) ddy
kVA)
§Fz8 | 8000 n 123 475 75 11
SFZB | 10000 05 123 56.2 75 09
— 35 hoic
SFZ8 | 12500 | oc iavosm| 10
SFZ8 | 6000 52 813 80 10 YNl
66
SFza | 20000
63
SFZ8 | 25000 ,
' s ]
SFZ8 | 31500
Kich thdse va khéi lang
Bang 1.24.
Kh&i iuong (kg) Kich thue (mm)
Céng
Loai sudt . Khoang
. . a 3
kVA) p:g l:ign dau | tong birénn%p dai réng cag cich gida
hai banh xe
SFz8 8000 9135 | 4395 | 7460 | 15230 | 3850 | 3285 | 3sso 1475
- ]
SFZ8 10000 | 10305 | 5460 | 20045 | 17970 | 3790 | amo | 3695 75
SFZa 12500 | 12530 | 5560 | 22210 | 19185 | 4245 | 3530 | 3895 75
5FZ8 16000 | 14979 | 6232 | 26102 | 28478 | 4320 | 3935 | 3885 475
SFz8 20.000
SFZ8 25000
SFZ8 31500
L |
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May bién ap hai cuon day 110/16,6 kV loai S¥B, di¢v chinh dién ap thuing, do

Yunnan ché tao

Thong so ky thuat

Bdng 1.25.
Loai Sdm UCdm UHdm l Apo APl‘ﬁl UN 10 T6 déu
(kVA) (kV) {kV} (kW) kW) (%) {%) day
5F8 8000 120 50 Q85
SF8 10000 40 59 0,90
SF8 12500 w5 70 085
SFa Ll e | 180 88 0,80
mw=2
SF8 20000 x 25% 220 104 075
hodc 105 YNl
SFa 25000 212 250 123 070
x 25%
SF8 31500 295 148 085
SFa 40000 340 174 080
SF8 50000 410 216 055
SF8 83000 l 500 260 0,50
Kich thudc va trong ldong
Bang 1.26.
Trong dng (kg) Kich thude (mm}
Sdm o
Loai KV A} . . . i N Khoang |
v va ddu t8ng riéng dai réng cao cach
:phu kigén BA gida hai i
"banh xe
3F8 8000 9795 4929 18821 410 4025 3540 4215 1478
5F8 10000 1480 5338 21804 18229 4100 3600 4200 1475
SF8 12500 13250 5832 23946 20631 4410 3780 4335 W75
SFB 18000 15375 5345 27160 23447 4040 NG5 4585 2040
SF8 20000 15050 7245 32950 28475 4370 4130 4740 2040
SF8 25000 22710 ii g141 38726 33480 4550 4090 4895 2040
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Tiép bang 1.26

Trong iugng (kg) Kich thude (mm)
sdm
Loai | (vA) | . i , N _ Khoang
vo va dau tdng riéng i réng cas chch
hy kién BA = .
p giia hai
banh xe
SF8 31500 26030 B450 42445 37279 4170 4170 5000 2040
SF8 40.000
SF8 50000 r
SF8 63000

May bién ap hai cugn diy 110/10 - 6 kV loai SFZ8, ditu chinh dién ap dudi tii,
do Yunnan ché tao

Thong s6 k§ thudt

Bang 127
Loai Sum Ucam Ungm AP, APy Uy I, T8 dau
fkV A} kV) {kV} kW) (kW) (%) {%) day
SFZ8 8000 132 50 110
SFZ8 10000 152 59 105
SFZ8 12500 1 175 70 100
SFzZa 16000 ] 205 86 0,95
) holic 105
sFzg | 20000 21+ 8 235 104 090 YN
x 125% 66
SFZ8 25000 hoae 270 123 105 085
+8 x 15% 653
SEZ8 31500 30 148 0,80
SFZ8 40000 370 74 075
SFZ8 50000 440 21%6 0,70
SFZ8 63000 §6,0 250 0,65
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Kich thudc va khoi luimg

Bang 128

-

Kich thude (mm) ,

Trong kong (Kot
Sim i
[ H
Loai {kVA) L . . " . l_i‘(hr.nf-mq l}
vo va dau tong rieng dai rdng cao chch
phu Kign BA gida hai
banh xe
SFZ8 8000
SFZ8 10000 1508 8007 25044 21554 48941 4187 4678 2040
SFZ8 12500
SFZ8 15000 16070 9505 32997 28415 5000 3180 4490 2040
SFzg | 20000 l
SFZ8 25000
SFZ8 31500
SFZ8 40000 | 35050 18373 65680 | 58715 6415 4500 5490 2980
SF2Z8 50000 36265 16641 66175 58273 6020 4440 5585 ! 2880 1
May bién ap ba cuon day 110 kV loai SF8, diéu chinh di¢n ap thuong, do
Yunnan ché tao
Thong s6 ki thuat
Bang 1.29.
. oai I Sam Uzdam Uram Unam AR APy Uy I, T8 déu
(kVA) k) {kV) {kV} (kW) Ty (%} (%) day
SFSE 8000 145 63 120
SFS8 10000 170 74 115
SFS8 12500 (110 = 2| 35 hodc 1 195 a7 110
x 25% | 385x2
SF38 6000 | hodc X 25% 105 220 106 00s ¥N
121 = 2 hodc ynod!
SFS8 | 20000 | x 25% | = 8 x 10 260 125 100
15%
SFS8 | 25000 6.6 295 148 095
S
SFS8 | 21500 63 340 175 090 .
.
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Tiép bding 1.99

_ _! -
Loai ! Sam Uzdm Uram Urtam AP, APy Uy lo T8 ddu
| (kv A) {kV) (kv} k) kW) kW) (%) (%) day
SFS8 40000 11 35 ho3c 63 400 21 085
+ 2 855 x
SFS8 | 50000 | x a5% | 5% 5 48,0 250 0:80
SFS8 53000 57,0 300 075
Khii ldong va kich thude
Bing 1.30.
Trong Rigng (kg) Kich thude (rmm)
Loai Sam Khoang
(kVA) ve vd o g riéng da cich
phy kisn| 93 | tong BA NG| ea0 | o ha
banh xe
SF38 8000
SF58 10000 13370 7447 26873 25840 4380 3950 470 1475
57238 12500 16950 8432 31627 27489 4735 3830 43505 2040
5F38 16000 19140 833y 34838 31074 515 3685 45895 1475
SFSs 20000 22205 9470 39877 34870 510 4120 4790 2040
SFS8 25000
SFS8 31500
5F58 40000
SFS8 50000
5FS8 63000 51960 6630 83670 74020 58582 4530 5250 23950
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May bién ap ba cufn day 110 kV loai SFSZ8 diéu chinh dién ap thubng, do

Yunnan ch€ tao
Thong s6 k§ thuat
Bang 1.31.
Loai Sam Ucgm Urgm Unigm AP, APy Un o T8 diu
(KVA) (kV) KV} (kV} kW) (kW) (%) %) day
SF5Z28 B0OOO €0 &3 125
SF5Z8 0000 180 74 120
SF3Z8 12500 35 hodc 210 87 115
SFSZ8 | 16000 385 = " 245 106 110
M +8 |2 x 25%
SFSZs | 20000 | X 125% s 28,0 125 105
hodc YN
SFSZ8 25000 + 8 320 148 100 ynodii
%X 15% 68 —
SFSZ8 31500 380 75 095
83
SF5Z8 40000 35 hoic 430 2% 090
385 x
SFSZa | 50000 5% 520 250 085
SFSZ8 63000 630 300 0,80
Kich thddc va khii luong
Bang 1.32.
Trong Iidng tkg) Kich thudc (mm)
Sdm
Loai kVA . . Khoan
WA v va ddy téng rigng dai réng cao céchg
Fhw kign BA gitta hai
barh xe
SFsZs | 8000
SFS2Z8 10000 14955 00 33621 28755 5645 3rgo 4380 2040
SF328 12500
SFS2Z28 16000 20500 3134 43116 37469 5870 4200 4440 2040
SFSZ8 20000 23065 14053 47800 41953 6050 4315 5100 2040
SF3Z8 25000 27690 15372 53982 47713 6050 4350 5185 2580
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Tiép bing 1.32.

I .
Trong Iugng (kg) Kich thude (mmy)
R
Loai v . . Khoan
vo va dau téng riéng dai réng cao céchg
Phu kign BA gida hai
banh xe
SFSZ8 | 31500 | 34470 | 482 | 65206 | 57660 | 6278 4495 | 5525 | 2980
SFSZ8 40000 39675 %093 73879 55704 6410 4470 550S 2980
SFSZs | 50000 | 48145 | 22423 | 86210 | 77307 | s550 | 4830 5735 | 2880
SFSZ8 63000
Miy bién ap khé 35/0,4 kV do Chong Qing ché tae
Ucan(kV) = 35(38,5 - 36 - 30) ; Uy, = 04 kV
Bang 133
I
0% 6n Kich thud
Sem | &P | AWl @By | knd ‘eh thide {mm)
Loal (kVA)| (W) (%) | (%) lugng —
o o r .
100°C [120°C muc | mue | g dai frong |cao banh
1 2 ne
SCB8-315/35 | 315 | 1200 1 4520 | 4900 | 20 6 &80 52 600 | 1620 | 870 | 1495 | 660
SCBB-400/35 | 400 | 1500 | 5950 | 6300 | 19 ] 60 §2 | 1750 | 1710 | 870 | 1555 | 660
SCB8-500/35 | 500 | 1800 | 7300 | 7750 | 15 5] 63 83 | 2180 | 710 | 870 | 1605 | 88D
SCBB8-630/35 | 630 (2000 | 8500 | 9030 | 15 8 63 53 | 2500 | 830 | 870 | 1775 | 880
SCB8-800/35 ¢ 800 | 2500 | 10000 | 10700 | 15 4] &6 53 | 3120 | 1920 | 1085 | 1840 | 820
SCB8-1000/35 | 1000 | 2800 | 11500 | 12300} 15 6 &6 54 | 3800 | 1920 | 1085 | 1800 | 820
SCB8-1250/35 | 1250 [ 3200 [ 14000 [ 14900} 15 | 6 | 67 | 54 | 4200 | 2050 | 1085 | 2040 | 820
SCHB8-1600/35 | 1600 | 3800 | 17000 | 18100 | 15 8 68 55 | 5380 | 2200 | 1085 | 7120 | 820
SCB8-2000/35 | 2000 | 4600 | 20000 ] 212001 15 -] 68 55 610 {22901 1085 | 2210 | 820
8CB8-2500/35| 2500 | 5000 | 24000 | 25500] 15 7 70 58 | 6600 | 2290 | 1085 | 2370 | 220
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Miy bién ap kho 35/10 kV, do Chong Qing ché tao

UCdm = 35 (38,5 kV
UHdm = 11, 10.5, 10, 8.3, 6, 3.156 kV
Bang 1.34.
| ‘ ; ]
2§ an . 3
Sdm é‘Po APN (W) |° UN (dB) Kh& ¥ich thudc {mm)
Loai kAl (W) (%} 1 (%) lugng
. o | e
100°C| 2a°C e me ® | Gai |rang |cao | P2
xe
SC8-800/35 | 800 ! 2720 | 10300 | 11000 | 15 5] GE 58 | 320 | 1920 | 1085 | 1B40 | 820
SCB-1000/35 | 1000 | 3000 § 12000 | 12800 | 15 5] 65 58 | 3800 | 1920 | 1085 | 190G | 820
SCB8-1250/35 | 1250 | 3500 | 4200 | 15100 | 15 3 67 53 | 4200 | 2050 | 1085 | 2040 ( B20
SCR-1B00/35 | W00 | 4200 117000 | 1B8YO | 15 B €8 B0 | 5380 | 2200 | 085 | 2120 | 820
SCB-2000/35 | 2000 t 4850 | 20000 | 21300 | 15 g 68 60 6110 | 2290 | 085 | 2210 | B20
SCRB-2500/35 | 2500 | 5500 | 24100 j255C00] 15 7 70 61 | 6600 | 2290 | 1085 | 2370 ¢ 820
SC8-3150/35 | 3150 | 6800 | 27000 {28700| 13 7 74 62 | B2DD | 2640 | 1340 | 2370 | 07D
SCB8-4000435 | 4000 | BOOO | 32500 | 345001 13 9 74 &2 9710 | 2740 | 1340 | 2490 | 1070
SCR-5000/35 | 5000 | 9500 | 38500 140500 13 9 74 62 | 1670 | 2980 | 1340 | 2570 | 1070
SC8-6300/35 | 5300 | Q00 | 45000 (47800 13 9 75 63 | 13860 | 3060 | 1340 | 2600 | 1475
SCB8-8000/35 | 8000 | 12500 | 50000 | 53000 13 9 75 63 | 16100 | 3210 | 1340 | 2810 | 1475
SCB-10000/35 (10000 114500 61300 165000 13 g 75 G4 | 21150 | 3480 | 1340 | 2940 | 1475
May bién ap kha 10/04 kV do Chong (Qing ché tao
Ucgm = 10 (11, 10,5, 6.3, 6, 3.15) kV
Uham = 04 (6.3, 6, 35, 3, 069, 0,415) kV
Bang 1.35.
)
D 6n (dB) | Khdi Kich thudc {mm)
L(Jai Sdm Apo APN Io UN ‘ . Iug
KVAIL (W) | ) (%) {5 mc | mdc ng dai |réng |cao birh { banh
1 2 {kg} xe xe
SCe-30/10 | 30 180 | 560 28 4 54 48 370 | 780 ( BOO | B8O | 550 | 850
3C9-50M10 | S0 280 | 860 24 4 54 48 580 | 890 | BOO | 930 | 550 { 550
SC9-80/10 { 80 390 | 140 2 4 55 48 620 ( 920 | 600 | 340 | 550 | 550
SCe-100/10 | 100 430 | 440 2 4 55 80 750 | 1030 | 740 ( MDO | 550 | 550
SCo-125/0 | 125 510 | 1580 | 18 4 58 50 Ba0 mQ | 740 1 10 ; 550 | 550
SC9-60/10| B0 | 580 | 1980 | 16 4 58 50 | 1000 | ns0 | 740 | tWd | 580 | 550
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Tiép bdng 1.35.

D 8n (dB) | Khi Kich thude {mm)
{oal Sam | AP, | APy | 1, Uy - - gng
kYA (WY | (W) | (%) | (%) | mue | mdo ) dai | réng |cao bérh | banh
1 2 ! *e e
SC9-200/10 | 200 { 650 | 2240} 16 4 58 50 MO0 | 150 | 740 | 130 | 550 | s3p
SCB9-250/M0 | 250 { 750 | 2410 | 16 4 58 51 1200 | 1320 | 800 | 1130 | 860 | 580
SCBS-215/10 1 315 | 950 | 3000 ) 14 4 &0 51 1740 | 1380 | B20 | 1200 | 660 | 880
SCB9-400/10 | 400 | 1060 | 3500 | 14 L) 80 51 1930 | W00 | 840 [ 1280 | 660 | 680
SCBg-500/10 | 500 | 1300 | 4300 | 14 4 &2 51 2060 | 1420 | B4D | 1380 | B20 | 660
SCB9-630/10 | 630 | 1350 | 5400 | 12 4 62 52 2130 | 1440 | B40 | W20 | 820 | 880
SCB9-630/10 | 630 {1200 | 5600 | 12 3] g2 52 2150 | 1420 | 820 (1390 | B20 | 680
SCB9-800/10 | BOC | 1500 | 6400 | 12 3 64 52 2510 | 480 | 960 | 1530 | 820 | B8O
SCBS-1000/10 | 1000 | 7700 | 7300 hi 6 64 53 3040 | 1560 | 1000 1 1670 | 820 | 880
SCBg-1250/10 { 1250 | 2200 | 9000 1 6 65 53 3420 | 1640 | 1020 {1720 | 820 | 820
SCB9-1600/10 | 1600 {2706 |1000 | 1 | 6 | 66 | 53 | 3990 |00 | 100 | 90 | 820 { 820
SCB9-2000/10 | 2000 | 2800 | 13200 08 6 656 54 5100 | 1820 | 140 | 2030 | 1070 | 820
SCB9-2500/10| 2500 | 3400 | 15000 | 08 6 68 54 | 8450 | 1970 | 1280 | 2140 | 070 | 820
May bién ap khd 10/04 kV do Chong Qing ché tao
Bang 1.36.
S Kich thude (mm) Khéi
Loai dm Un —  lJong
(kVA} (%]} dai rdng cao bénh xe {kg)
5Ca-30/10 30 4 1300 1030 1300 550 500
SC8-50/10 50 4 1300 1050 1300 550 600
SCB-80/10 80 4 1300 1080 1300 550 700
SCa-100/10 00 4 1450 100 1300 660 830
S5C8-125/10 125 4 150 120 1350 660 980
SCB-160/10 160 4 M50 120 1350 660 ™o
$CB-200/10 200 4 BE0 270 W30 660 1210
SC8-250/10 250 4 %80 1300 1450 820 1350
SCBB-315/10 315 4 1780 1340 1580 820 1630
SCBB-400/%0 400 4 1810 1350 1650 820 1820
SCB8-500/10 500 4 1870 1470 710 820 2050
SCB8-830/10 630 4 1950 B0 1850 820 2500
SCBa-830/10 630 [ 1930 1500 790 820 2400
SCBS&-800/10 80C &8 2020 1520 1880 820 2850
SCB8-1000/10 1000 6 2050 610 2000 1070 340
SCBB-1250/10 1250 6 2130 1630 2090 070 3740
SCBB-1600/10 1600 6 2270 670 2130 1070 4590
SCB8-2000/10 2000 & 2330 1690 2320 1070 5460
SCB8-2500/10 2500 6 2330 1700 2320 1070 6500
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Bién ap khd 10/04 kV, do Chong (ing ché tao

Bang 1.37.
Kich thudc {mm) Khoi
Loai Sgm AP, APy Iy Uy ugng
{(kVA) (W) W) (%) (%) dai rong | cao |banh xe {kg)
S5C8-30/10 30 220 600 28 4 430 900 530 800 550
SC8-50/10 50 320 850 24 4 580 940 600 800 550 |
SC8-80/10 80 400 o 20 4 620 1000 606 840 550 I
SCB-100/10 100 500 1400 20 4 750 1080 800 865 660
SC8-125/10 125 580 1650 16 4 880 oo 800 900 660
SC8-1.0/10 160 630 1850 16 4 1000 136 800 950 660
SC8-200/10 200 760 2000 15 4 o "o 900 1010 660
SC8-250/10 250 850 2400 16 4 1210 1200 | 900 1065 820
8058—315!.10 315 1000 3100 14 4 1480 310 Q00 155 820
SCBg-400/10 400 1200 3700 14 4 1640 1340 900 1215 820
SCBB-500/10 500 1350 4500 12 4 1880 1390 100 1275 820
SCB8-630/10 830 1550 5300 12 4 2340 | 1460 | WO 1425 820
SCB8-630/10 630 1400 5600 12 6 2500 | 1440 100 1385 B20D
SCB8-800/10 800 1550 6300 12 6 2800 1520 | 100 1470 820
SCB8-1000/10 | 1000 1750 7450 10 6 2950 ( 1570 | 1200 1610 1070
SCB8-1250/10 | 1250 2200 8300 10 6 a500 | B30 | 1200 1825 070 I
SCD8-1600/10{ 1800 2250 | 10500 o] & 4350 | 1750 | 1200 915 1070
SCB8-2000/10) 2000 3000 | 12300 08 6 5200 { 1820 | 1200 1950 070
SCBB-2500/10( 2500 3250 | 15000 08 6 5500 J 1500 | 1200 210 1070
Bién ap kho 10/04 kV do Chong Qing ché tao
Bdng 1.38.
‘ s U Kich thude (rmm) Khéi
Loai dm N |U¢I'Ig
(kVA} {%) daj réng cao |bdnh xe |banh xe| {kg)
SC9-30/1 30 4 180 1050 1060 550 550 440
§C9-50/10 50 4 1200 1050 1060 550 550 660
SCo-80/10 80 4 1250 1050 1060 550 550 Fa o)
$CS-100/10 10 4 1350 M50 1350 550 550 as50
SCB-125/10 125 4 Woo 1200 1400 550 - 530 980
SCo9-60/10 60 4 1500 1200 1450 550 550 120
SC9-200/10 200 4 1500 1200 1800 850 550 1230
S5CB9-250/10 250 4 1800 1200 1500 680 660 1340
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Tiép bang 1.38

s U Klch thude (mm) Khéi
Loai dm N gng
{(kVA) (%) dai réng cao | banh xe [banh xe | (kg
SCB9-315/10 315 4 1380 1220 1550 660 660 1890
SCBY-400/10 400 4 1380 1200 1585 860 660 2080
SCB9-500/10 500 4 1800 1240 1700 820 660 2220
SCE9-630/10 630 4 1930 1280 780 820 860 2300
SCB9-630/10 630 6 1900 1250 1750 820 660 2330
SCB9-800/10 800 6 2000 1260 820 820 660 2700
SCB9-1000/10 1000 6 2150 1300 1900 820 660 3260
SCB9-1250/10 1250 6 2170 1340 2000 820 820 3650
SCBS-1600/10 00 8 2200 1400 2080 820 820 4230
SCBS-2000/10 2000 ] 2300 1450 2200 1070 820 5360
SCBg-2500/10 2500 6 2400 1500 2340 1070 B2C 6750
May bién ap phan phdi loai S9 do Chong Qing ché tao
Bang 1.39.
T8 Khdi hugng (kg) Kich thude
Loai Sam  |Yeam |Uram diu &P, 1 APy | g Uy {mm)
(RVA)| (V) | V) | day | kWY W)L (%) | (36 | va diu | t8ng | ddixrdngxcao
S9 | 30 013 { o8 | 21 145 | 76 | 300 | 990x&30x1210
s9 [ 50 o | 087 | 20 220 | 00 | 415 | 1050x770x1300
89 | B8O 024 | 125 | 18 285 | 135 | 540 | 1090x77(x1250
89 | 100 028 | 150 | 16 330 | 45 | 610 | H20x7BOxWOO
59 | 125 ] 034 | 180 | 15 390 | 155 | 680 | 13Wx790x1450
6.3 Yyna i
S9 | o | 0 | 04 |Dynt'] gag | 22 | 14 440 | 1685 | B1 | 1360x800x1480
05 ydll 4
Se |z00| M 047 | 26 | 13 605 | 210 | 1020 | 14DOXBIOX1520
S9 | 250 | 5% 056 | 305 | 12 620 | 240 | 1150 | 15B0x995x1600
59 | 315 067 | 365 | 11 860 | 280 | 1430 | 1620x1010x1640
59 | 400 08 | 430 | 10 830 | 310 | 1530 [1650x1040x1780
59 | 500 096 | 50 | 10 990 | 370 | 1850 | $670x1420x1800
59 | 630 12 | 620 09 1540 | 590 | 2830 { 2100xNBOX2000
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Tiép bdng 1.39

T8 Khdi Iudng (kg) ; .
Loai Sim Medam | Ynam ddu | DF | APy | ke Uy Kich thude (mm)
KVAY| (VY | (V) [day | kW) [RWY] %) | {%) | w& | ddu | t8ng daixréngxcac
S9 | 8OO | 6 140 | 750 | 08 1720 | 650 {3200 | 2240x1305x2420
63
§9 1%000] 0 [c4/3WYyno| 170 | 1030 | 07 | 45/ | 2100 | 810 |3800! 2280x1360x2700
05 | 63 [BynH 55
So |wesol # Ydi | 195 | 12001 06 2310 | BOO | 4400 | 2350x1400x2950
x
s9 | w00 | 5% 240 {450 | 08 2900 | 1M00 | 5200 | 2500xME0x3100
59 | 2000 252 | 17821 06 3070 | 1100 | 5270 2620x1550x%2950
6
89 2500, 63 297 | 2070 06 3540 | 1265 | 6300 2710x1490% 2810
10| 315 | Ydul
S9 |31s0 | 05 63 as1 (2430|055 ) 55 | 41770 | 720 {7785 | 2480x2895x3080
1
89 | 4000 (= 5% 432 |2880| 055 5060 | 1820 | 8815 |  3960x2500%x3020
S8 | 5000 513 3303} 05 5060 | 2725 | 11280 | 3200x2970x331)
89 | 6300 612 {3690 05 7425 | 2750 (13450 | 3520x3050x3390
May bién ap phan phéi Joai SZ9 do Chong Qing ché tao
Bang 1.40.
T8 Knhéi wigng (ko) ) ,
Loai Sam  |Yedm [YHam diy | ®Fo [ OPN | o Uy Kich thude (mm)
(kVA) | &V} | (V) [aay | (kW) [ (kW) [ (%) | (%) | vo déu |t8ng | daixrgngxcac
§Z9 | 200 048 | 30 20 600 | 325 | 1250 | 1750x0x1580
879 | 250 056 | 36 | 19 760 | 310 | 1280 | BOOx960x1435
4
SZ9 | 315 058 | 43 | 19 780 | 380 [ 1835 | T740x920x1605
8§79 | 400 | 6 08 | 52 | 18 900 | 382 | 1735 [ 1930xBBOxTFT
6.3
§79 | 500 | = 4| 04 |YynO| 006 | 62 | 18 1140 | 405 | 2095 | 1580x¥00x1820
x
25%
529 | 630 120 | 76 | 17 1395 | 6% {2620 2050x1330x1870
S75 | 800 143 | 93 | 17 1770 | 840 | 3385 | 2250x1090x2555
45 —
§Z9 | 1000 175 | 109 | 16 1970 | 925 | 3680 | 2390x1200x2535
S§Z9 | 1250 208 [ 13O} 15 2075 | 1040 | 4750 1 2500%1280%2730
529 | 600 276 | 185 | 14 2900 | 1405 | 5760 | 2570x1330x2780
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May bién ap phan phdéi 3504 kV, loai $9,
do Chong Qing ché tao

Béng 1.41.
18 Khéi ugng (k , .
Loai |Sam [Uoom (Unam | 2 1 8P, | 4P [ 1, | U G long (ka} | kien thude (mm)
oai u . .
&VAY] (V) | V) day W) W) | 0% | %) [T [ gy iong | Gdixréngxcao
89 | 50 022 | 122 | 19 265 | 300 | 765 | MOxBYSXT7IS
se | 100 | 03 | 203 | 17 410 | 355 | 1035 | 1170x1010x1855
39 | 125 ‘ 034 | 23 | 16 470 | 410 | 170 | 1210x1050x1935
S9 | 8O | 35 l 039 | 284 | 16 570 | 460 | 1350 | 1235xTI90x2000
* 04 t¥yno 65"
S9 | 200 | 5% 044 | 333 | 150 680 | 515 | 1530 | 1285x1120x2060
s9 | 250 05t | 396 | 135 795 | 560 | 1755 | 1365xM00x2120
s9 | 315 061 | 48 1135 915 | 630 | 1995 | 755x980x2205
s9 | 400 074 | 58 | 12 1080 | 660 {2240 | 1890x150x2240
S | 500 087 | 70 | 12 1260 | 850 | 2870 | 1940x1240x2420
89 | 630 104 | 83 | 110 1405 | 780 | 2845 | 1920x1400x2470
89 | 800 125 | 89 | 10 1865 | 1085 | 3805 | 2530x1370x2650
Se lwool 35 | 04| v | 145 | 22 | 09 2045 | M0 | 4190 | 2500x1300%2650
+ 315 | yno 65
$9 {1250 | 5% | 63 |Yan] 178 | w7 | 075 2180 | 1220 | 4870 | 3705x1420x2805
105
89 | w00 213 | 76 | 065 2810 | 1325 | 5550 | 2715x1600%2915
s9 |2000| 35 | 315 265 | 194 | 075 | 65 | 3060 | 1460 | 6015 | 2685x1500%3090
+ [ 83 | Ydn .
Se |2500 | 5% | 05 32 [ 207 |070| 65 | 3585 | 1555 | 6730 | 2835x%660x3108
s9 | 3150 385 [ 243 | 07 | 7 !a255| 1010 | 8310 | 2757x2925x3095
35 | 315
S9 |4000| 385 | 33 |vai| a5 |288 | 06 | 7 {5060 | 2215 | 9895 | 3635x2760%3175
+ |63
s9 [s000| 5% | 05 550 | 334 [ 080 | 7 | 5780 | 2370 {10950 | 3800x2930x3175
1 : :
s9 | 8300 656 | 369 | 055 | 75 | 7425 | 2700 | 13100 | 3850x2970x3285
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May

bien ap phin phoi 35/0,4 kV, loai SF9,
do Chong Qing ché tao

Bang 142
TS Khdi I k )
Loai | Sem Ucem [Unem df’ AP, L aPy 1, | Uy o lgng tka) Kieh thude
oai au
(kVA}| (kV) | {kV) day W) W) 1 6 | (%) | e ddu | téng {mmj
daixréngxcae
SF5 | 8000 80 | 405 | 055 | 7.5 | 9625 | 3740 | 7710 | 4100x3050x 3680
SF9 | 10000 06 | 477 | 05 | 75 | 11140 | 3340 | 17050 | 4500x2900x3400
35 | 315
$F9 {12500 385 | 33 126 {567 | 050 | 8 |13080 | 3540 | 20540 | 2800x3380x3900
+ 21 63 | ¥YNdn
SF9 16000 | x 5% | 105 153 | 695 | 050 ] 8 | 16180 | 4460 | 24920 | 6600x3500x4010
1
SF9 | 20000 180 | 837 [ 045 | 8 [19850 | 5870 | 31000 | 4510x3815x410
SFa |25000 213 | 990 1045 | 8 |24750| 6500 | 38500 | 4800x3920x4510
SFg | 31500 253 | 188 | 045 | 8 | 28100 | 8250 | 40800 | 5300x4200x4750
May bign ap trung gian 35/(6 - 10} kV
do Chong (Qing ché tao
Bang 1.43.
T8 Khéi iugng {kg) Kich thudc
Loa | Sdm |Vodm [Unam | qg, | &Pe | &Pn | o | Uy {mm)
(kVAYL (V) | (kV) | dgy | (kW) | (kWY (%) | (%) | v | ddu | tdng | daixrdngxcao
$29 (2000 35 | 63 288 2025 13 3390 | %680 | 6290 | 2780x1550%950
+ 3] 05 | Ydn 65
879 | 2500 |x25% 340 2174 | 13 4100 | 1900 | 8050 | 3150x173%3125
§Z9 | 3150 404 | 260 12 4310 | 2780 | 9670 |3990x230x3250
35 | 83
SZ9 {40001 385 | 105 | Yan | 484 3068 12 §200 | 2800 | 1000 |4020x3490x3000
+ 3 7.0
S29 | 5000 [x25% 58 | 380 1 11 5760 | 3150 | 12500 | 421x3145x3195
§Z29 | 6300 TO4 |37 1 7520 | 3375 | 14090 | 3s00x 365X 3480
§FZ9 | 8000 984 42751 105 9010 | 3800 | 1594C |4165x31B5% 3675
35 | 63 75
SFZ9 |1000C| 385 | 65 | Ydn | 116 |5058| 085 10900 | 3450 | 19000 |4570x3320x3750
+ 3] 05 | YNdI ’
SFZ9 (12500 |x25%] 1 1368 5985 | 095 12200 | 4950 | 21400 | 4570x3B85x3655
80
SFZ3 | 16000 6 | 702 | 065 14760 | 5200 {24700 | 4490x3515x3800

l

65



May bién ap hai cuon day 110/6 - 10 kV, didu chinh
dién ap thung, do Chong Qing ché tao

Bang 1.44,
j Khéi | K . .
Loy |Sam |Uam [Ungm dT; AP, | AP, | 1L | Uy P 1008 8 wien thude (mm)
oai u .
wVA) | k) | kv say (kW) | W) | %) 1) [T T \bng | ddixréngxcao
SF9 | 8000 g6 | 45 {085 46 | 15 | w8 | 3300x3180x3850
SFg | 10000 12 | 531 | 080 51 | 85 | 225 | 3450x3460x4030
SFg | 12500 132 | 830 | 078 55 | 105 | 25 | 3490%3480x4080
SFg [ 18000 152 | 774 | 070 61 | 23 | 275 | 3570x3650x4200
10
SFg j20000| 21 1 62 | YN | 75 | 935 | 065 68 | 257 | 31 |3730x3850x4240
+ 2| 165 ] yno 10,5
SF9 | 25000 {x25%| 1 200 | 107 | 0g0 72 | 28 | 35 |4060x3940x4370
SF9 | 31500 236 | 132 | 055 79 | 35 | 415 | 4200x4120x4580
SF9 | 40000 272 | 1566 | 050 85 | 38 | 46 |4580x4350x4900
SF9 {50000 az8 | 1944 | 045 83 | 45 | 53 | 4B50x%4600x5180
SF9 ) 63000 400 [2340] 040 n5 | 53 | 62 | 5200x4830x5300
May bién ap hai cuén day 110/6 - 10 kV, diéw chinh
dién ap dudi tai, do Chong Qing ché tao
Bang 1.45.
] : héi
lugng (k . .
Sam  |Ucam |Unam J,e &P, [ APy | 1y | Un Knoiluong &) 1 e thudo {mm)
Loai , au . )
(VA | BV V) | W) |G | ) | oR) T T T T T ddixrongreao
SFZ9 | 8000 15 | 45 | 090 65 | B0 | 23 |a4s0x3830x3900
1o | 63
SFZ9 10000 | + g | 105 |YNynQ 122 | 531 1085 | 55 | 7.2 | 197 | 257 | 4540x3720x4020
X il -
SFZ9 | 12500 | \oco, 140 | 630 | 080 78 1 225 | 286 | 4550x3780x4100
SFZ9 | 16000 164 | 774 | 075 85 | 25 | 315 |4720x3980x4200
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Tiép bdng 145

Loai | Som | Veam Prom J: AP, [ APy | 1, | Uy Khdi ong (a) | e use (mm)
oai u .

(kWA (kV) | (xV} diy kW) | (kW) (%} | (%) vd ddu | téng daixrdngxcac
SFZ9 j20000 188 | 936 | 070 96 285 36 4860x410x 4300
§FZ9 |25000) 1o | 63 216 | 107 | 065 0 | 33 | 408 | 5040x4200x4400

+ B | 105 |YNdn 05
SFZ3 | 31500 K1.2591 - 248 | 1332 | 060 ns 375 | 465 | 5230x4330x4600
SFZ9 | 40000 296 | 1566 | 055 12 43 536 | 5570x4550x4950
SFZ4 150000 352 | 1944 | 050 16 4895 83 |5920x4730x5200
SFZ9 63000 448 12340]| 045 175 57 73 | 6300x4950x5600
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May bién ap phan phéi do Lién Xé (cd) <hé tao

Bang 1.48.
Gidi han trén cua |
Cényg digén 4p dinh muc Tdén thdt Didgn 4p | Ddng dign
Kigu sudt cac cubn diy, (KV) ngén khdng 14
dlnh mach, % %
(n]:L\jch; CA HA kh{fl:nvg )téi, ngi;\k Vrvn)ach,
TM-5/8 5 3] 0,06 0385 55 10
TM-5/10 5 10 003 0185 55 10
TM-10/6 10 5] 005 0335 55 ]
TM-10/10 0 k] D14 0,335 55 10
TM-20/6 20 3] 018 08 55 9
TM-20/10 20 0 0400 0.22 06 5.5 0
T™-30/6 30 3] 025 085 55 8
TM-30/10 30 10 0,30 085 55 9
TM-30/20 30 20 - - <] -
TM-50/6 50 ] 038 1325 55 7
TM-50/10 [=L8] 10 0,44 1325 55 B
TM-50/20 50 20 05 - 85 2]
TM-100/6 0 4] o5 24 55 55
TM-100/10 100 10 073 24 55 65
TM-100/35 100 35 0525 03 24 65 8
TM-180/6 180 6 10 40 55 6
TM-180/10 180 10 12 4] 55 7
TC-180/10 180 10 0525 16 3o 55 1 4
TC-180/15 B0 138 0400 176 254 845 74
TM-180/35 180 a5 0400 15 4.1 65 B
TMM-320/6 320 [ 0525 16 607 55 6
TM-320/10 az0 10 0,525 19 6.2 55 7
TC-320/10 320 10 0,525 26 49 55 3as
TC-32015 320 138 0,400 34 &4 80 35
TM-320/35 320 35 83 23 62 65 75
TM-560/10 560 10 0525 25 94 55 6
TM-560/10 560 10 0,525 35 7.4 55 3
TC-360/15 560 138 0400 34 64 8 35
TM-580/35 560 35 105 335 94 §5 6.5
TM-750/10 750 10 0525 40 88 55 25
TC-750/10 750 10 0,525 40 88 55 25
TG-750115 750 138 0400 515 8 8 3
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May bién ap ba pha hai cujn day dien ap tit 35 dén 220 kv
do Lién X¢ (cd) ché tao

Bang 1.49,
Gidi han trén cta
Céng dign dp dinh muic Tén thit Bign 4p | Déng
Kigu suft  |cac cudn diy, (KV) ngin dign
dinh - - mach, % khlﬁng
tvay | CA Ha | maoh (W) e
T™-320/35 320 as 63 23 62 65 75
T™M-560/35 560 35 105 335 84 65 65
TM-1000/10 1000 10 63 49 15 55 5
TM-1000/35 1000 35 05 5,1 % 85 55
TM-1800/10 1800 0 63 80 24 55 45
TM-1800/35 1800 35 05 83 24 85 5
TM-3200/10 3200 10 63 L a7 55 4
TM-3200/35 3200 aas 05 s 37 7 45
TM-8600/10 5600 10 63 18.0 56 55 4
TM-5600/35 5600 385 105 18,5 57 75 45
TMI-5600/110 5600 21 385 250 &2 105 45
TM-7500/35 7500 385 1 24D 75 75 35
TMI-7500/110 7500 21 385 330 77 105 4
T-10000/35 1000 385 n 290 gz 75 3
T AT-10000/10 10000 121 385 385 97,5 105 35
TAT-10000/220 10000 220 1 - . 14
TO-15000/35 15000 ags 1 380 122 8 3
TAr-18000/10 15000 121 3ss5 500 133 . 0s 35
TAr-15000/220 15000 220 | - - 14 .
TII-20000/35 20000 385 f 480 18 8 25
THr-20000/10 20000 121 385 60,0 163 105 3
TIIr-20000/220 20000 220 1 100,0 260 14 45
T]1-31500/35 3500 385 m 730 180 8 2
TAC-31500/110 31500 121 385 860 200 105 27
TIIr-31500/220 31500 220 1 15 220 “ 42
T71-40500/35 40500 385 1l B89 221 8 193
TAF-40500/10 40500 11 385 15 222 105 26
THr-40500/220 40500 220 1 125 350 1" 42
TAr-60000/10 60000 124 385 50 300 5 a6
TOI-60000/220 80000 242 138 125 390 14 4
TOC-70000/10 70000 = 138 136 405 127 21
TH-75000/35 75000 385 05 130 322 85 3




Tiép bing 1.49

TOLLC-75000/110 1 75000 121 105 - .- 105 .
TILI-90000/10 90000 121 138 190 410 ©7 365
T LYY -90000/220 50000 242 138 240 400 122 38
T IIT-120000/10 120000 121 138 220 500 105 a5
TOLIr-125000/220 125000 212 05 255 620 12 as
TALIr-180000/110 180000 121 18 420 680 05 a2
THLIF-180000/220 180000 242 18 320 760 12 32
T ILI-240000/110 240000 121 1575 540 700 105 35
TALIT-240000/220 240000 242 1575 450 950 77 3
TLL-250000/110 250000 121 20 . - 105 3
T ALII-360000/220 360000 242 20 475 1450 13 25
THEII-400000/110 400000 121 20 . - 105 3
TITII-530000/220 630000 212 L 1575 . . 13 -
L | I S
May bién ap ba pha bhai cupn day dien ap 500 kV
do Lién X6 (cd) ché tao
Bang 1.50.
on Sam Ue U AP, (kW) APy LjN r%
: KV A} V) (kW) {keW) (%} {%)
A B
TOL (TIT) | 208000 525 1575 ; 20 145 175 700 130 035
THOL (TH) | 250000 525 138 ; 1575 ; 20 205 250 500 130 045
TILT (TIN} | 400000 | 525 | 1B8; 1B75;20]| 320 385 800 130 04
(TLD) L 630000 [ 525 | 138;1575:20 | 420 500 1300 140 0.35
May bién ap mot pha hai cuon day
do Lién X0 (cd) ché tao
Bang 151
, Sym Ue Uy AP, (kW) APy, Uy o
Loai (kVA) kv | V) (kW) | (%) (%)
A B
OOr-10500/10" 10500 121 1 295 - 815 33 105
QJI-10500/10° 10500 " 6611 295 - 815 33 105
Or-20000/110° | 20000 2 1 47 - 129 285 105
OJF-20000/150" 20000 180 105 63.2 . 197 28 114
OJ]1-20000/220" | 20000 242 61 7 . 128 325 13
OJ11-30000/150 | 30000 %5 138 9255 - 15055 | 28 05
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Tiép bdng 151

. Sqm Ue Uy AP, (kW) APy Uy lo
Loal kVA kv {kV) kW) | (%) %)
A B
OJIr-40000/110° 40000 ©1 138 84 - 215 25 105
OIr-40000/220" 40000 | 242 138 1056 - 2024 | 232 186
OJIr-50000/10" 50000 121 138 107 - 222 2 105
OJE-50000/220" 50000 242 105 146 - 7 294 123
OHr-60000/220" 60000 | 242 18 145 . 27975 | 24 1382
OJ1-86667/220 BE667 | 230 1 . . - 126
OMNIr-8s000/500° | 13soc0 | 500 138 500 - 600 4 124
QJIL1-150000/400 180000 | 20/3 15/15 120 . ags 05 125
OJILIT-210000 21000 | 525 (1575 ;20| - - - 133
OL1-417000/500 417000 | 525/3 | 1875 260 - 1200 04 13
May bién ap ba pha ba cuén day, dien ap 110/385/10 KV
do Liéen Xoé (cii) ché tao
Cac gidi hen trén cia cde dién dp dinh mue :
1. Cuén day cao ap 121 kV
2 Cubn day trung ap 38,5 kV
3. Cudn day ha ap 11 kV
Bing 1.52.
. Cong suft Tén thdt Khang tai (kW) Ddng dign
Kigu dirh mde, (kVA) khong i %
khéng tai. (kW) | ngdn mach, (kW)
TMTI-5600/110 5600 29 695 5
TMTI-7500/10 7500 a5 8z 46
THTT-10000/110 10000 45 97 44
THTI-15000/110 15000 63 132 4
THTT-20000/110 20000 76 %3 3s
TOTI-31500/110 31500 10 233 3
TATI-40500/110 40500 10 300 3
T IITT-60000/10 60000 150 410 4
THTI-75000/710 75000 170 530 4
Ghi chii :

méy bidn 4p ba cudn day.

1 Ldy céng sufit cla cubn day Idn nhat lam céng suflt dinh mde caa

2 Cac may bién &p ba cudn diy c6 th& ché tao vdi § sé cong sudt cua cac
cudn day (% Sy 10071001100 . 00/67/100 | 100/100/67 . déng thdi d& v& mébi ty s8 céng

sudt c6 thé ché tac vdi hai tj s§ dién 4p ngin mach rhy sau
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[ Loai Dign 4p ngdn mach, % l
CA - TA CA - HA TA - HA l

| 7 105 5]

8 1 105 l 7 &

May bién ap t ngiu mdt pha, dién ap 220/110/10 kV
do Lién X6 {(ca) ché tao

Bang 1.53.
S4m | Ucam | Yrom | Unam | Ti 8 Uy lo ap o APy (kW)
Kidu | VA | kW) | V) 1 KV} | cdng (%) (%) | kW)
suft \ cT \G-H \ TH

Gidm Ap 1pha 220/M0A0 KV

|

40.000 | 60 | w0 | es | 100
60.000 85 | B0 | 16 | 15
80000 m | 20 | 185 | 45

ACHOTT cCT 8
va 120000 | 220 ™ 1 |0o/00/50 OH: 28 | 12 B0 300 | .205 170

L OLLITI TH 18
160,000 180 | 450 | 235 | 215
200000 230 | 505 | 250 | 230
240,000 275 | 550 | 275 | 280
300.000 345 | 690 | 350 | 315

Ting 4p 1 pha 220/10/10 kV
40000 85 | 135 | 80 | 100
60.000 120 | 225 | 120 | 140
ONTIA | 80.000 150 | 245 | w0 | 80
va
ORIITTA 120000 100/100/5¢ C-T: 12 205 | 390 | 195 | 245
242 | 121 | 105 CH R 12

160.000 TH ® 245 | 480 | 20 | 280
200.000 280 | s70 | 250 | 300
240,000 365 | 670 | 35 | 430
300.000 435 | 755 | 350 | 480
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May bien ap dapg che cac thi€t bi bién ddi
do Lién X6 (ci) ché tao

Bang 1.56.
Didn 4p | Dign 4p | Dong Céng U/t Hidu Khé
Kidu cudbn {da nin, | di ndn, | sudt danh % suft 4, %| Iong
lidi, (RVYE (V) (A) dinh, {kVA) t8ng. T
1 2 3 4 5 6 7 B

Bign 4p cho thidt bi ndn déng ban din dé dién phin kim foai va cdng nghé héa chit

T IHTTR-10000/%-1 60 300 12500 4590 66/33 . 270
TIOHIIB12500/G1 | 610 450 12500 gas50- | 101191 . 310
7 JHIIB-16000/40-1 610 300 25000 9300 165/14 . 337
T OHTIB-16000/10-1 610 300 25000 6450 . . 395
TIHITB-25000/10-1 10 400 25000 13610 n2me - 477
TOHIIB-25000/35-1 | 35 450 25000 13400 | 925/194 . 500
T IHIIB40000/10 0 | 260850 | 125000 25000 . - 712
TOMIIB-40000/630 | 61 | 75 150 | 12500,6300 - 6.1/55 95,0 77

25000 960 175
T [IHT1-8000/6%0 610 75 12500 - 95/- 950 260
T JIHT1-8000/610 610 150 12500 . 80/ 965 261
TAHII-10000/610 510 300 12500 - 66/- 983 271
T AHIT-12500/6%0 610 450 25000 - 99/- 988 323
T IHIT-12500/610 610 150 25000 . 5,0/ 087 350
TAHTII-16000/10 610 300 25000 9400 1610 987 443
T JIHIT-25000/10 610 450 25000 13650 /108 989 52
TIIRII-25000/35 35 450 25000 13700 07/ 990 588
TJIHI1-32000/10 10 600 25000 7800 109/12 99,0 630
T IHTT-40000/10 1 850 2000 25000 105/08 993 787
TAHIIY-1000/610 610 230 4000 - - - 615
TIOHITY-2000/10 10 230 - - - 875

Bién 4p cho truyén dbng dién dong van ndn ding

TMP-1600/10 610 AB0 2240 - 7.0/- - 662
TMPY -2000/10 610 660 1600 - - - 662
825 1250 - - - 662

TMP-3200/10 LY 460 4000 . B3/ - 12,36
TMP Y -4000/10 610 660 3200 2450 - - 12,36
B25 2500 2400 - - 12,36




Tiép bding 1.56

1 2 3 4 5 6 7 8
1050 2000 - - - 13,83
TMP-8300/10 610 660 6300 - 82/ - 190
TMP¥-8000/10 610 azs 5000 - - 19.0
050 4000 - - - 206
TMP ¥ H-4000/10 610 825 1500 1430 - - 16,95
460 2800 1510 . - 1695
345 2800 M45 - - 1695
TMPYH-80C0/10 610 825 3000 2862 - - 244
TMPYH-%000/10 510 200 6500 8770 - - 39.0
TOP-12500/10 510 660 2 x 6300 - 90/- - 358
825 2 x 5000 9.04- - 358
T P-12500/110 ™0 1050 2 x 4000 - 82/- - 532
THP-2000/10 0 825 2 x 8OO0 7750 108/- - 446
1050 2 x 6300 - - - 446
TAPYH-25000/10 10 1050 2 x 4500 11000 - - 635
TOPYH-40000/10 10 828 2 x 0000 15650 - - 922
S0 2 x 9000 20400 - - -
TIHPY X-40000/10 10 825 2 x 0000 {2 x 9822| 118285 - -
TC3II-200/07 038 320 630 L33 - - -
TCATI-400/10 510 460 630 355 - - -
TC3IT-800/0 610 230 1250 352 . . 426
Bién &p cho ma va gia cBng kim loal
TCII-800/10 &10 48 6380 - - 3a
TCIIIY -250/0,7T 038 12 6300 ik} - - 163
TC3IXY-500/07T 38 2 12500 224 - - a3
TC3ITV-500/07T 034 24 6300 226 - - 26
TCaII¥-500/07T 038 36 6300 262 - - 28
THITY-1000/10T 610 48 6300 402 B - 7.3
THYTY -1000/10T 610 24 12500 398 - - 73
TMITY -200/40T 610 24 25000 798 - . 120
TMITY-200/0T 610 48 12500 7968 - - 102
ATBII-25000/10 0 24 25000 - - - 95
. Bi#n 4p cho céc 15 h8 quang chin khéng
TMHIIB-4000/10TT 10 75 12500 1260 62/40 - 75
TMHIIB-8000/1011 0 75 25000 2520 7.38/- - 260
TIOHYB-12500/011 0 75 37500 3790 - - 343

9



Tiép bdng 156

1 2 3 4 5 6 -7 8
TMHITY -4000/10TT 10 75 12500 1263 78/- 870 17.23
TMHPY .B000/1011 10 75 25000 2520 75/22 973 2558
TMHITY -12500/1001 0 75 37500 3788 686/- ar4 366
TIHITY -12500/1011 - - 3 x 12500 3750 7622 -
Bi#n 4p cho kich tI may dign déng bd
YTMPY -2000/10 10 B42 450 13r2 - - 82
YTPPY-3500/358B 35 460 2100 6 . - - 138
Y TMPY-6300/358 a5 485 3200 2410 . 2027
TC3B-320/07 038 - - 320 - .
Bign 4p cho céc trarmn nin ddng hdp bd kidi phan xudng

THITY -1000/10 810 230 2000 520 - - 6,15

230 1600 417 - . 615
THITY -2000/10 6.10 230 4000 054 . .- 875

230 3200 810 - - 675
TCRTIV-1000/10 610 230 2000 827 - - 900
TC3ITY-2000/10 6,10 230 4000 1054 - - 803
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2 CAU DAO
CAU CHi

Cau chi 12 phéin t&# "y&u" nhdt trong hé thong cung cip dién do ngudi
thit k& tac ra, nhim cAt dit mach dién khi cd dong dién lon qua tri
s6 cho phép di qua. Vi thé chic nang cia cdu chi ]a bdo vé qua tai va
ngin mach.

Céu dao (cdn goi 1A dao cach ly) cd nhiém vu chl yfu 1a cich ly
phin mang dién va phdn khéng mang dién, tao khoAng cdch an toan
tréng thdy, phuc vu cho cong tic sia chita, ki€m tra, bio dudng ludi
dien. Cau chi va cdu dao duge ch€ tao v6i moi cdp dién ap.

Trong iuai dién céu chl cd thé duge dung riéng ré, cing od thé duge
diing két hap vdi dao cach ly. Dac cich ly ciing cd th€ dung riéng re,
hoic diung két hgp vdi cdu chi vA may cat.

A. LUA CHON CAU DAO, CAU CHI HA AP

Trong ludi dién ha ap ngudi ta ch€ tao cdu dao mdt pha, hai pha,
ba pha véi s6 cuc khdc nhau : mot cuc, hai ecye, ba cuc, bén cye.

Vé kha nang ddng cit, ngudi ta ché tao hai loai :

- Cau dao (thudng, khéng tai) chi lam nhiém vu cach ly, dong cat
khong tai hoac dong nho.

- Cau dao phy tdi 1Am nhiém vu cich ly va dong cit dong phu tai

Cau chi ha ap cing ducc ch& tac ba leai :

- Cau chi thong thuong.

- C8u chi cdch ly : ¢6 mot diu c§ dinh, mot diu md ra duge nhu
dao cach ly lam nhiém wvu cach ly nhu cau dao. '

— Cau chi cdt tdi : 13 clu chl cach ly od thé ddong cat dong phu tai
nhu can dao phu tai

Ngudi ta cling ch€ tao bd cdu dao-cdu chi theo hai loai :
-~ B8 céu dao -cdu chi thdng thuong
- Bo cfu dao phy tai-cdu chi
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Bang sau day chi r6 ky hidu, su d6 v chic nang ting loai.

Cic loai cau dao, ciu chi ha ap

Bang 2.1,
Lasl Ky hidu Chic ning
Céu dao //
{Dao céch Iy) Céch ly, cho phép déng cft déng nhé
CD ¢DCL})

Ciu dao phu tdi

s

CDPT

Cach Iy
Déng cdt ddng dign phu tai

Céu chi ._E_ Bao v qua tai va ngdn mach
CC
Céu chi cach ly ;32 Bao v@ qué 14 va ngén ma a
e | Chch Iy
CCCL
Chu chi cit tai % .4 Bdo vé qua tai va ngdn mach
O———— | Déng cét ddng dign phu tai
CCCT
B& céu dao - cdu chi I—“__I_/ Bao v qua tdi, ngin mach
L
Céch Iy
cD-CC

B6 clu dao
phy tai - cdu chi

r“—l/G
—

Bao vé qua t&i, ngdn mach
Dong cdt dang dign phy tai

Céu chi ha dp dugc dic trung bdi hai dai lugng :
Iy — dong dinh mic cia day chdy cfiu chi, A

Ls — dong dinh mdc cla vo cdu chl (bao gém ci d& va ndp).

84




Ehi lya chon cdu chi ngudi ta thudng chon tri s6 L, 16n hon vai
cdp so vdi I;. dé khi day chay dit vi cit qua tai, ngdn mach hoac khi
cAn tang tai ta chi céin thay déng chiay chi khéng cfn thay vo.

L0 (A) 100 400
I 50 200
L, (A)

HMiah 2,9, Ky hidu cdu ohi ha &p véi diy du thong s§

Cing cdn luu y la :
Khi ndi cdu chi 100 A phai hi€u cdu chi cd L, = 100 A.
Khi néi by CC-CD 100 A phai hi€u 1a Iop = Lycc = 100 A

Trong lu6i ha ap cdu chi vd dao cach ly thudng duge dung & vi tr
khd xa nguén (tram bién 4p phan phdi), dong ngén mach qua ching du
nhé nén khong cdn kifm tra caic didu kién litn quan dén tri s8 dong
ngin mach,

I. LUA CHON CAU DAO HA AP

~~uu dac ha ap dude chon theo hai diéu kién sau :
Uimep 2 Usmin 2.1y
Limep 2 Iy (2.2)
trong dd :

Ugmip — dién ap dinh mic cta ludi dién ha 4p, cd tri =6 220 V
hoac 380 V ;

Usmep — dién dp dinh mic cia cdu dao, thudng ch€ tao : 220 V,
230 V, 250 V, 380 V, 400 V, 440 V, 500 V, 690 V.

Ngoai ra con phai chd ¥y dén chuing loai nhu s& pha, s6 cuc va cac
chic nang khic nhu khd ning cidt tiai vv..

II. LUA CHON CAU CHi HA AP

1. Trong ludi dién dnh sdng sinh hoat
Cdu chl dutge chon theo hai diéu kién sau :

Uimee 2 Udgmin (2.3)
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Iy = I, (2.4)
trong dd :
Ugmece — ©6 tri s6 ché tao gidng nhu ciu dao '

T4 ~ dong dinh mic cia day chay (A), nha ché€ tao cho theo cic
bang ;

I, - dong dién tinh todn la dong lau dai ldn nhat chay qua day
chdy céu chi, A

Vai thidt bi moét pha (vi du cac thigt bi dién gia dung), dong tinh
toan chinh 14 dbong dinh muc cia thiét bi dién

Ly = Iym = Ua (2.5)

trong 46 :
Ugm - dién 4p pha dinh mde bang 220 V ;
cosp — ldy theo thigt bi dién.
Véi dén sgi d6t, ban 13, bép dién, binh ndng lanh : cosp = 1
Voi quat, dén tuyp, diéu hoa, ti lanh, mdy gigt : cosp = 0,8.
Khi c8u chi bdo v¢ ludi ba pha, ddng tinh toan x4c dinh nhu sau -

Pdm

I, = =2
u V3 Uy, cosp

(2.6

trong do
Ugp — dién 4p day dinh mdc cua luéi dien bang 380 V
cosp - ldy theo thuc té&
2. Trong ludi dién cong nghiép
a. Cau chi bdo vé mot déng cu

So d& cfu chi bao v& mot ddng co trén hinh 2.2. Khdi doéng tit KDT
e chic nang ddng, md va bao vé qui tai dong ca. Cdu chi bio vé ngin
mach cho déng co va day dén.

Cdu chi bao vé mach mot dong co duge chon theo hai didu kién sau:

Iie 2 L = K. Ty @7
I KrnmIde
e > — = /= (2.8)

trong dd
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K, - hé s6 tii cha dong co, néu khong bist, 14y K, = 1, khi dg :

Iac Z Iamp
Limp — dong dinh muic cia déng co xdc dinh thec cong thic :
Lop = = P @2.9)
V3 UamC0spamy
trong d¢ :
Ugn = 380 V la dién 4p dinh mdc ludi ba ap

COSP4, — hé sd cong sudt dinh mite cia doéng co, nha ché€ tac cho,
thudng cospy,, = 6,8
n — hiéu suit cta dong co, néu khong bi&, &y 5 = 1.
Kmnm — hé s8 md may cia dong co, nha ch& tao cho, thudng
Kom =5 6, 7
a - hé s6, ldy nhu sau :

V6i déng cu md mdy nhe hoic md may khéng tdi (mdy bom, mdy
cit got kim loai) « = 2,5.
Véi ddng co md may nang hodc md mdy ed tai (cdn cdu, cdn true,
may ning) a = 1.6
H(3)

cCT

2]
0
»

[l
566 &

[ [

Hinh 2.2, Cdu chi bdo v& mbt vd nhém dong co.
Céu chi tdng : CCT ; CéHu chi bdo vé mbt déng co :
CC1\ CC2 , Clu ch bdo v& hai déng coa : CC3

b. Cau chi bdo vé 2,3 dong co

Trong thuc t€ cum hai, ba déng co nho hode cym mot dong co lén
cung moét, hai dong co nhd J gin cé khi duge cdp dién chung bing mot
cfu chi.

Trudng hop nay cdu chl ciing duge chon theo hai diéu kién sau :

n
Iy = 2 Kiilami (2.10)
1
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n—1
Immmax + E Kli Idmi
1

o4

I4e = 2.11)
a ldy theo tinh chit cha déng co md may.
¢. Cau chi bdo vé nhém dong co (CCT)

Cfu chi bidc vé nhom dong cu duge chon theo cdc didu kién sau :

L, = I, : 2.12)
I
Le 2 — (2.13)

Diéu kién thd ba la didu kién chon loe, didu kitn nay dam bao cho
CCT chl chay khi xay ra ngin mach tai thanh cai ta dién, con néu xay
ra ngin mach & dong co hoac doan ddy din nao thi chi cdu chi nhanh
dd chay. Mudn vay, ngudi ta qui dinh phai chon I;. cha c8u chl tdng lan
hon it nh4t 14 hai cdp so vdi I;, l6n nh&t cta cdu chi nhédnh,

Trong céng thic (2.12), dong tinh todn cta nhdm cd thé tinh bang
hai cach :
- Né&u bigt K;; thi tinh theo (2.10)

- Néu khong bist K; vA n > 4 thi phai xdc dinh phu tai tinh todn
cia nhdm theo hé sd cuc dai va coéng suit trung binh :

n
Py = KmaszdE Pdmi (2.14)
1

trong do
K,y - hé& s6 si dung cia nhém dong co, tra bang ;
Kax — hé s6 cuc dai, tra bang theo K, va Dy 5
Dyg ~ sd thiét bj dung dién hiéu qui, xdc dinh theo [5,6,10].
Va tiép theo (2.11) cing duge x4c dinh theo hai cich :
- Néu I,; xdc dinh theo (2.10) thi diéu kién 2 theo (2.11) ;
-~ Néu I, xdc dinh theo (2.14) thi diéu kién 2 la :

Imnunax + (Itl - st'ldm)

o

Tae 2 (2.15)
trong dd :

Ko lam — Ung voi déng co o6 I
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Sau diy 14 cdc vi du minh hoa.

Vi du 2.1. Yéu clu lya chon cfu chi bdo vé bing den sgi d6t 100 W.

L]

GIAI

Bong dén soi d6t dung dién Ap 220 V, cosp = 1, cdu chi chon theo
cong thdc (2.3), (2.4) :

Parp . 100
Uy -cosp 220

Id{: = Ide = = 0,45 A

Vay chon cau chi ha d4p ¢d Ijo = 2 A, L, = 5 A

Vi du 2.2. Yéu cfu lya chon cdu chi bao vé bép dién dai Lign Xo
(cd) codng suit 2 kW,

GIAI
Bép dién chinh 1a dién trd nhigét cosp = 1, dién 4p 220 V, ta cd :
2000
Idc = Ide = 290 =9

Chon cdu chi ha ap I, = 15 A, Ly = 30 A

Vi du 2.3. Yéu cdu chon cdu chi cho bang dién mét 18p hoe. Biét

rang phu tai dién cia 16p bao gdm 8 béng d&n sgi d6t 100 W va 6 quat
tran 70 W.

L]

GIAI

Lép hoe ding dién ludi dién ap 220 V.
Phu tai tinh toan cta ldp :
P, = 8x 100 + 6 x 70 = 1220 W
Vi cosp cia quat l1a 0,8, cia dén sgi d6t 12 1, nén hé s8 cong suft
cua ci ldp hoc ldy cosp = 0,9
Dong dién lam vigc 1on nhdt qua cdu chi :

1220
22009

Chon cdu chi ed Iy, = 10 A I, = 20 A

I, = 6,16 A
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Vi du 2.4. Yéu cdu lya chon bd cdu dao-cdu chi biao vé ludi dién
cho mét can hé gia dinh cd céng suft dat 4 kW.

GiAl

Céng suidt tinh todn cia can hé xdc dinh theo cong thic
P, = Kg-Pg 2.16)
trong d¢
P4 - cong sufit dat cia can hd ;
Ky =~ hé s8 dong thoi, thuing K, = 0,8
Vay
P, = 08x4 = 32 kW
Dong dién tfng cda can hg :

3,2
L, = 0,22 085 ~ 171 A

trong d6 da ldy hé sf cong suit chung cta cian ho la 0,85

Vi du 2.5. Yéu cdu chon cac b8 cfu dao-ciu chl cho ti dién coa
moét nha gidng dudng gém 2 ting, méi tdng 6 lép hoc.

Truc tdng 1 Truc Ying 2

Hinh 2.3. Sd dé nguydn Iy hdp dién nha gidng dudng
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GIAI
Phu tai tinh todan mot 16p hoc xdc dinh theo cong thic :
P, = P,.S (2.17)
trong do
P, - suit phu tai trén don vi dién tich, W/m? ;
S - dién tich lop, m?.
Lay P, = 20 Wm? ;
S = 8x 10 = 80 m?
Xdc dinh duge cong suft tinh todn mét 18p :
P, = 20 x 80 = 1600 W,
Cong sudt tinh todan mot tang :
Pyr = 6 x 1600 = 9600 W
Cong suft tinh toan cd nha gidng dudng :
Pun = 2P,r = 19200 W.
Dong dién tinh toan mot ting
P Ywr 9600
wT T Y3 U, cosp V3 .380.08
Déng dién tinh toan ca nha :
Ion = 2 x Lir = 365 A
Véay chon bd CD-CC téng 50 A, T, = 25 A
Va chon bs CD-CC téng 100 A, I, 50 A.

= 18256 A

Il

Két qua lua chon ghi trén hinh 2.3.

Vi du 2.6. Yéu clu lua chon cfu chi bd v& mdy mai thé cd céc
thong s8¢ cho theo bang sau :

Dong ed Pam (KW} cosp Kenm N
May mai 0 08 5 09
GIAl

Ap dung céc cong thde Jua chon cdu chl bio v& mot dong co :
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10
IdC = Ide = 6.0,380,80,9 = 21,125 A

Knmlamp  5.21,125
S ~ =55 = 4225 A

Chon cau chi ha dp ¢ Iy, = 50 A, L, = 100 A

T

Vi du 2.7. Yéu cdu xdc dinh cdc cdu chi nhanh va bo CC-CD tdng
dat trong tu dién cho 4 déng co nhu trén hinh 2.4, s§ lidu cia dong cg
cho theo bang sau :

Bing co Pym (kV) cOse Kmm Kt 7

May mai 10 0B 5 08 as

Céu trye 8 08 7 08 09

May phay 10 08 5 08 09

May khoan 45 08 7 08 09
GIAI

Lua chon CC1

10
IdC = Idel = 0,8 ﬁ.0,38_0,8_0,g = 0,821,125 = 16,9 A

. Bomlamo1  5.21,125
a T 25
Chon ciu chi ha 4p cd I, = 50 A, Ly = 100 A
Lia chon CC2

= 42,25 A

8
¥v3.0,38 0,8.0,9

Knmlampz ~ 7.16,9
Igp > ——2 = 739 A

IdC = Idm[)z = 0,8 = 0,8. 16,9 = 13,52 A

Chon cdu chi ha 4p cd I;. = 80 A, L, = 100 A
Lua chon CC3
Cau chi ba bao v& hai dong co chon theo (2.10) va (2.11)

0 + 0,8 45
.0,8.0,8 " v¥3.088.0,8.0,09

n
1
Lic = E}: Kilimi = 0,8 V3. 038
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= 0,8.21,125 + 0,8 95 = 245 A

Limpsa + K Bamps 5.21,125 + 0,8.9,5
I, = 5 = 75 = 4529 A
Chon cdu chi ha dp cd I, = 50 A, L, = 100 A

Lua chon CCT

Cdu chi t8ng cing dugc chon theo (2.10) va (2.11) :

n
Ie 2 2 Kilgm = 08 [21,125 + 16,9+ 21,125+ 9,5] = 5992 A
i

3
Tomp2 ¥ 21: Kilami 7. 169 + 0,8[21,125 + 21,125 + 9,5]
Idca = -

a 1,6
= 89,25 A

Lé ra theo két qua tinh toan cd thé chon I, = 100 A, nhung dé
théa man diéu kién chon loc, chon bd cdu dao-céu chi tdng ed I, = 150

Két qua tinh chon cdu chi cho ti dién ghi trén hinh 24.

\ 200 A

|

|

|

{ [ 200
| 150
i

|

|

|

|

e he B2

]
(@) (62 @)

Hinh 2.4, S0 d8 to dign va k8t qui chon cdu chi
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B. LUA CHON DAO CACH LY, CAU CHi CAO AP

Trong luéi dién cao ap, dao cich ly it khi dat riéng ré, ma thudng
két hop véi cdu chi va may cat dién.

Dao cdch ly dugc ch€ tao nhidu ching loai, kifu cach khac nhau, g
dao cdch ly ngoai trdi, trong nha ; dao cach ly mdt, hai, ba, tru su ;
dac cdch ly lusi dao chém thing, quay ngang ; dao cach ly mét cuc (cdu
dac mot lia), ba cyc (cdu dao lien dong). O lusi trung Ap ngodi dao cich

ly théng thudng, ngudi ta con ch& tao dao cdt phy tai d€ 6 thé dong
cit mach dién khi dang mang tai.

Nhiém vu chi y&u cia dao cich ly la cach ly phuc vu cho sita chita,

ki€m tra.

Clng cd thé€ cho dao cich ly dong cit dong khong tai ¢ia mady bign
dp néu cong suft may khéng qui 1én. Vi du dao cach ly do Lién Xa& (cti)
ché tao cd thé cho phép ddng cit dong khong tai trong cac trudng hop
sau day :

V&i dign 4p 10 kV céng sudt bign ap tdi 750 kVA
V6i dién ap 20 kV cong sudt bién sp toi 10.000 kVA
Vai dién 4p 35 kV céng suit bign ap toi 20.000 kVA
Vi dién dp 110 kV cong sudt bign 4p t6i 40.500 kVA.

Dao cdt phu tai thudng dung két hop voi cdu chi thanh by DCPT-CC
{cdn goi 1A mdy cat phu tai), trong dd DCPT lam nhiém vu thao tde
dong cAt mach dién, con CC lam nhiém vu bdo vé chéng ngin mach.

Trong ludi dién cao ap, cdu chl thudng dung & cic vi trl sau :

- Bdo vé may bign ap do ludng & cdc cép dién ap.

- Két hgp vdi cdu dao phu tai thanh bé may cAt phu tai d€ bao vé
cac dudng day trung ap.

- Dat phia cao 4p cac tram bién 4p phan phéi d€ bao v& ngin mach
cho médy bién &p.
Céu chi duge ché tao nhiéu loai, nhidu ki€u, ¢ dién 4p trung va cao
bi€n nhdt 1a loai ciu chi &ng
e cdp dién dp trung, ngudi ta con ché tao cdu chi tu roi (CCTR),
binh thuong CCTR néi lién mach dién, khi day chay dit, ddu trén cua
cdu chi ty dong nha ch6t ham lam cho 6ng cdu chi roi xufng, tao ra
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khoang cich ly gifng nhu md cdu dao. Vi th&€ cdu chi tu roi 1dam ca hai

chic nang cla cdu chl va céu dao.

CCTR

CC + DCL

i I
CCTR - DCL
CC

Dao cich ly va cdu chi cao 4p dude lya chon theo cac didu kién ghi

theo bang.
Cac ditu kién chon dao cich ly
Bang 2.2
Oal lugng chon va kidm tra Pifu klén
1 Dign &p dinb mic (kV) Usmoct 2 Yamin
2. Dong dign dinh mdc (A) lamoc, = kp
3. Dong Bn dinh déng (kA) lggm = b
4, Dong 8n dinh nhigt (kA) bogm > bo rr— ad
tr\h,t‘!rn
Cac ditu kién chon ¢hu chi
Bang 2.3.
Dal Wugng chon v kidm tra Didu kién

1 Dién 4p dich mdc (V)

2 Dong dign dinh mic (A)

3, Dong cit dinh mic (kA)

4, Cong suft cit dinh mic (MVA)

Uctrncc = lJ&imLEJ
Idrncc = 'cb
legm 2 I

Segm = &

‘Cac ditu kién chon may ciit phu tAi (CDPT - C(C)

Bang 2.4.

Oni lvgng chon va kidm tra

Pldu kidn

1 Dign 4p dinh midc (kV)
2 Dodng didn dinh mic (A)
3. Dang 6n dinh ddng (kA)

4. Déng Bn dinh nhidt (kA)

5. Ddng dinh mdc cta cdu chi (A)
6, Dong cft dinh mie cla CC {kA)

7. Cong sult cit dinh mic cia CC (MVA)

Usmnic 2 Uam

lammc ® L

lesm * ba

hdm = loo 4 48
tnh‘dm

'Idmcc = ch

chrncc 2zl

Scdmcc = &
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Trong cac cong thic trén :
Usnp — dién dp dinh mdc cia luéi dién.
[, — dong dién cudng bde, nghia la dong lam viéc lén nhdt di
qua thidt bj cdn kigm tra, xdc dinh theo so d8 cu thé.
[, I" ~ dong ngiAn mach vd cling va siéu qua do.

iy, — dong dién xung kich :

i = 1,8.V2. Iy (2.18)
S -~ cong sudt ngin mach
8" = ¥3.0,.I" (2.19)

tahdm — Thoi gian én dinh nhiét dinh.muc, nha ché tao cho tuang
ing véi Ly gp,

tqe - Thdi gian qui d6i, x4c dinh bing cdch tinh todn va tra dé
thi [3, 8, 9]. Tuy nhién trong truting hep tinh trén thue
t€ khong cén chinh xic cao, ngudi ta cd th€ iay tri s3
tqd bang thti gian t6n tai ngAn mach, nghia 12 bing thai
gian cit ngin mach, khi dé diéu kién On dinh nhiét dong
ngin mach la :

t

C

(2.20)

Inh,dm = Iw t
nh.dm

t. — thoi gian cit, thai gian t6n’ tai ngdn mach.

Cac thiét bi dién cd dong dinh muic ldn hon hay bing 1000 A thi
khong cdn kiém tra didu kién 6n dinh nhist,

Viée tinh toan xdc dinh dong dién ngén mach thuc hién nhu sau :

Vai lugi dién 110, 220, 500 kV cdn xdc dinh chinh xdc dong ngin
mach tai cac diém dat cdu chi, dao cdch ly trén co s da bigt toan bd
80 d6 ludi dién, cac théng s6 cia cdc phdn tit. Cang cd thé héi tri 8
dong ngdn mach tai edc nit cta hé thdng dién qua cu quan didu do
trung tam, thudng & d6 ngudi ta da tinh sin tr{ s6 dong ngin mach
trong cdc ché d6 vian hanh vdi cdc dang ngin mach khde nhau

V6i ludi trung ap cd thé xdc dinh gdn diang ddng ngdn mach trong
khi khéng cd so d6 hé théng dién. Khi dd ngudi ta coi tram bién &ap
trung gian 12 ngudn (hé théng dién), tai day cung cdp dong ngin mach
cho di€m ngén mach théng qua cong sudt cit cia may cidt ddu dudng
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day. Liuc nay toan bd so d6 hé thong dugc thay thé bang mét dién khang
X, c6 tri s6 duge xdc dinh gin ding theo cong thic :

(2.21)

trong do :
U,, — dién 4p trung binh cta ludi dign, kV :
U, = L05Unip
Scammc — cong sudt cit dinh midc cia may cAt ddu dudng day trung
ap :
Scammc = V3. Uy Lgmme: MVA.
Igmme — Dong cit dinh mic cla may cit, nha ché tao cho.

Hién nay trén hé thdng dién Viét Nam cdn dang st dung nhifu may
cat cua Lién X6 (cd), néu thigu bang tra cdu cd thé 14y cong sudt cit
clia cdc mdy cdt 10 kV bing 250 + 300 MVA. Cing cén luu ¥ ring, o
ludi trung 4p tri s6 R vad X cta dudng day x4p xi nhau, khéng thé bo
qua R khi tinh ngin mach, ma phai dung so do tfng trd Z d&€ tranh sai
s§ qud lén.

Mat khac, coi ngin mach 13 xa ngudén, thanh phdn ddng ngin mach
khéng chu ky da tat, khi d6 :

Iy = I, = 1" = I (2.22)
Iy = S (2.23)
N ™ ﬁzN :

Zy - téng trd ngin mach, téc 1a témg trd tinh ti ngudn dén
difém tinh ngin mach.
Tri s§ tuc thdi 16n nhit clha dong dién ngin mach goi [a dong dién
xung kich xac dinh theo cong thuc (2.18).

Vi du 2.8. Yéu ciu lua chon cdu chi tu roi 10 kV dat tai tram bién
ap phan phdi cdp dién cho mét xa nong nghiép. Tram dat mot bién ap
320 kVA, dién ap 10/0,4 kV. Bi6t radng tram dugc cdp dién ti tram bién
ap trung gian 35/10 kV cla huyén cach 3 km bang DDK-10, day AC-35.
May céit ddu dudng dav 13 cta Lién X6 (cd) dad mét catalog
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oLV BA - 320 kVA g4 LV

I AC - 353 km
MC q l
BATG

CCTR

' N
H XH RD & o
— 3}

Hinh 2.5, Sd d8 nguydn ly cdp dign va
sd d8 thay th# d€ tinh todn ngdn mach.

L]

GIAI

Déong dién I6n nhdt lau dai di qua cdu chi chinh 12 dong qua tai
cha bién dp, thudng trong nhing gi¥ cao di€m cho phép may bifn ap qué&
tai 25%. Vay déng dién cudng bic la

320
Ie = Iq:BA = 1,20 14,5 = 1,25‘—{5—.]?6 = 27,75 A

Vi lusi 10 kV, Uy, = 1,05Ug, = 10,5 kV, My tri s6 cong sult cdt
cia may cat 10 kV do Lien X6 (ci) ché tao la 250 MVA, khi do dién
khang hé théng :

2
Ub 10,5°

Téng trd DDK-10 kV dai 3 km véi day AC-35 Ia :
Zp = 1l + jxl = 092.3 + j04.3 = 276 + j1,2 Q

Trong dd r,, x, tra bing, néu khong cd bang tra thi cd thé x4c dinh
r, theo céng thic :

r, = § , Q/km (2.24)
cdn x, cd thé ldy gin ding x, = 0,4 Q/km
Tu day xac dinh dugc cdc tri s6 cia dong ngin mach :
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U?b 10,5
N T VBVEL + Xy v Xp) V3 Y167 ¥ (044 + 1,27
= 1,9 kA
e = 1,8V2Iy = 1,84¥2.19 = 4,79 kA

Chon cdu chi tu roi 10 kV do Chance ch€ tao cd cdc thong s8 ky
thuat nhu trong bAng sau :

I

Loai Uy {kV) lgem 1A} by (kA Khai lugng (kg)

Cri-nz2Pe 15 00 0 7.88

K8t qua ki€m tra cdu chi 44 chon cho theo bang :

[ Céc dai lvgng K&t qud kidm tra
1 Dign 4p dich mdo, (kV) Ugmee = 18 > Ugen =10
2 Déng dién dinh mdc, (A) lamee = 100 > L, = 2775
3. Dong cdt dinh mdc, (kA) leamee = 10 > Iy = 19°
4. Cong suit cét dinh milc, (MVA) Seam = Y310, 90 > V31019

Cac diéu kién kiém tra déu théa man

Vi du 2.9. Yéu cfu lya chon phuong 4n ding cdu dao, cdu chi thay
clo cdu chl ty roi clia vl du 2.8 tréen.

>

GIAI

O vi du 2.8 da xdc dinh duge

Chon ding loai dao cach ly 3DC dién 4p 12 kV va cdu chi éng 3GD
do Siemens ch& tao ¢d cdc thong s8 cho theo bang sau :

! Loai DCL Ugm (k) Ly {A) leam {KA) binam (KA)

r 30C 12 400 40 6

Bang chon céu chi :

Loai cdu chi Ugm V) lgm (A) loam  (6A) lemin (A)

3GD+120-2B 12 B 80 400
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Két qua kifm tra théng s6 ky thuat cha DCL va CC da chon ghi
theo bang.

Bang kifm tra dao cach ly

Chc dai lveong kidm tra Két qui
1 Uy kW) UdmDCC = 12 > Uy = 0
2 Ddng dinh mdc (A) lsmoL = 400 > I, = 27,75
3. Dang 8n dinh dong (kA) lgamboL = 40 > iy = 479

4. Dong 8n dinh nhigt {kA) lhamoor =16 >1 =19

Bang ki€m tra cdu chi :

Gde dal lrang kidm tra Kt qué
1 Dign #p dinh mic (kV) Ugmoe =12 > Ugm (p = 10
2. Dong dign dinh mdc (A) lgmce = W0 >ty = 2775
3. Cong sudit cdt dinh mdc {MVA) Scamec = ¥3 .10.80 > ¥3.19.%

4. Ddng cit dinh mic (kA) lamee = 80 > by = 19

Qua két qui kiém tra két luan cdu chi va dao cach k da chon thda
méin cdc ydu ciu ky thuat.
Ghi chid: Né&u kinh phi han hep cd thé chon mua eiu chi~dao cich

ly cha cdc hing noi dia san xudt.

Vi du 2.10. Yéu cdu l¢a chon ciu dao-cdu chi cao ap cho tram biér
ap ddt hai mdy 1000 kVA, dién ap 22/0,4 kV dudc cip dién tit hai duong
cap tryc cda thanh phé nhu & hinh 2.6.

GIAI
Dong dién lau dai lén nh&t qua cfiu chi, cfu dao 1a dong qua tai
bién 4p, voi tram hai may, Iy = L414npa, vy :
1000
V6i mdy cit cia Siemens 8BJ50, tra bang cd Taamme = 256 kA,
Vay dién khang hé théng 1a :
U3, _ (1,05.22%
Scamme  V3.22.25

Ze = 1l + jxL
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22 kV

! XLPE (Fx420), Fhm 3
= —

1 2
BATG
gg BA - 1800 - 22/04
&{/
a4 kV
H Xu = Rc Xc
— __} — 1

Hinh 2.8. S¢ db nguydn Iy cfp didn va
sd dé thay thé tihh todn ngin mach
1 May cit Siemens BBJSD ; 2 Hép cap.

Véi cap XLPE (3 x 120) cia Alcatel, tra duge r, = 0,196 Q/km, x
c6 thé tra bang hoac ldy gin dung x, = (0,08 + 0,1) Q/km.
Liy x, = 0,1 Q/km, tinh dudec :
Zc = 0,196.3 + jO,1.3 = 0,588 + ;0,3 Q
Tri s6 dong ngdn mach sau cdu chi :

-

In = . I 2 = 124 kA
Yo VeZy V3 [0,5887 + (0,56 + 0,3)°. ’

i, = V2.1,8.124 = 3147 kA

Chon ciu chi 6ng cia Siemens 3GD1 408 -4B c6 cdc théng s8 ky
thuat ghi ¢ bang sau :

9]
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_ Ugm barm feam Kich thuée {mm) Khéi hiong

Loai &Y) (A) {kA) — {kg}
dai dudng kinh
3GD1 408-48 24 40 35 442 69 38
—t

Chon dao cach ly 3DC ctta Siemens :

Loai Ugm (k) Ly (A] lsam (kA) Inham (kA)

30C 24 630 40 20

So sdnh cac s6 liéu trong bang chon ciu chi, dao cach ly voi tri s6
dong cudng bife, dong ngan mach, dong xung kich, ta nhan thdy csu chi,
cdu dao di chon hoin toan théa man cic didu kién ky thust.

Ghi chi: N&u c6 kinh phi, yéu cdu chon tu phan phéi cao ap (ta may
cdt phu tai hop bd), cd th& chon loai tt 8DHI10 do Siemens sAn xuit cd
cac théng s6 ky thuit cho & bang sau :

Loai tu

Udm (kV] )

Idm (A)

Iddm {kA}

Inhdm (kA)

Thigt bj déng cét

BDHI0

24

200

50

6

Dac cdt phy tai, cdu chi

So voi cic tri s6 déng cudng b, dong ngin mach, dong xung kich
tinh todn ¢ trén, td 8DHI10 hoan toan thdéa man cadc yéu cau ki thuat.
586 lugng td cdn chon : 2.

Vi du 2.11. Yéu cdu luya chon dao cach ly 110 kV dat tai tram bié&n
ap trung gian 110/10 kV, phia cao 4p cd so d6 cdu. Bidt rdng tram dat
hai bién dp 25.000 kVA, dong dién ngin mach da tinh duge I = 25 kA

GIAI
Cén chon dao cich ly DCL1 va DCL2.

Déng cudng bic qua dac cich ly chinh la dong qud tAi may bién ap:

25000

ch = IthA = 1?4Idei\ = 1,4 W = 183,92 A

Dong dién ngin mach xung kich :
ig = 18V2I1” = 18.Y2 .25 = 6345 kA

Chon dung dao cach ly PJIHH - 110/1000 cg lym = 1000 A,
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Vai dao cach ly 6 Iy, = 1000 A khong cdn ki€m tra 8n dinh nhiét.

Két qua ki€m tra dao cich ly dia ché chon theo bang sau :

Byi lugng kidm tra Kdt qud kidm tra
1 Dign dp dinh melc (kV) Ugmper = 110 = Ugmip
2 Ding dinh mic (A) lampey, = 1000 > Iy, = 18392
3. Dong 8n dinh dbng (kA lgam = 80 > iy, = 6345

Chon dao cach ly nhu trén la thoéa main.

f
ooz

ocLr | N

2 x 25000

;4
__Tr_r<

Hinh 2.7. Tram bién & tung gian 10/0 kV
phia cac Ap ding sd df cdu ngoai
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C. TRA CUU

Cau chi td roi do Chance (My) ché tao

Bang 2.1.
. Uenax brm I Knéi lugng
Loai Ma so
' {kv} (A) Ay {kg)
C710 - 123PB 78 200 12 826
15 kV cé
dign 4p C710 - n2PB 15 100 10 798
chiu dyng
g5 KV C71C - MPB 15 100 L] 7,58
G710 - 133PB 15 300 2 803
C710 - 423PB 78 200 2 826
15 kV cé
dign 4&p C710 - 412PB 15 100 10 7,58
chiu ding
10 KV C710 - 414PB 15 1GC L] 7.98
C710 - 433FB 15 300 10 803
C7o - 222P8 15 200 0 948
27 kV cd
dien 4p C710 - 21PB 27 100 8 907
chiv dung
25 kv C710 - 212PB 27 100 2 9%
C710 - 233PB 27 300 12 925
C710 - 322PB 15 200 10 1207
27 kV c¢d
dign 4p C710 - 31P8 27 00 8- nza
chiu dung
150 KV C710 - 313P8B 27 00 12 nr9
C70 - 333PB 27 300 2 1nas
27 kV cb G710 - 523PB 15 200 12 135
dign 4p
chiu dung C710 - 513PB 27 100 12 1297
170 kV
C7%0 - 523 27 300 12 1297
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Cau chi ¢ roi it duge tai do Chance ché tao

Bang 2.2
Dign 4p | Dong dién S8 1an 1 I Khéi iudng
Loai M3 sd dm vigc cAt tai cit tai
)
max (kV) {A) kA) (ka)
G730 - 123PB 78 200 200 12 108
15 kV cd -
dign 4p C730 - 12PB 15 100 200 10 102
chiu dung ]
95 kv C730 - N4PB 15 00 200 15 102
C730 - 133FB 15 300 50 12 0.4
(730 - 423PB 78 200 200 12 106
1B kY b .
dign ap | ©730 - 412PB 15 00 200 © 102
chjiu dyng
N C730 - 414PB 15 100 200 15 103
C730 - 433PB 5 300 50 12 104
C730 - 222P8 15 200 200 10 ng
18127 kV
¢é dign ap C730 - 21PB 15127 100 200 B8 N4
chiu dyng
25 KV C730 - 213PB 15127 100 200 12 15
C730 - 233PB 158/27 300 50 2 16-
20/345 kv | €730 - 311P8 20/345 100 106 8 140
¢6 dién dp
chiu dung | c73g . 313PB | 20/345 100 00 12 141
180 kV {
Thaong s6 ky thuat c¢oa bé chu chi-cau dao ha ap
loai OESA do ABB ché tao
. Bang 2.3.
bam (A Uy (W Uy V) N max (KA Inigs (KA Khdi liong (kg)
20 1000 1?2 75 1 07
25 1000 12 75 1 o7
32 000 12 75 1 07
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Tiép bing 2.3

lyen {A) Uy (V) Uy (kW) lymax (A} Inigs (KA} Khéi lugng {kg)
32 750 12 10 15 16
63 750 2 12 2 16
125 750 12 23 5 18
160 750 12 23 5 18
20Q 1000 12 40 a j 69
250 1000 12 40 8 63
315 1000 12 40 10 7.3
400 LLEY 12 40 10 7.8
630 Lty 12 75 16 5.5
800 1000 12 75 18 i

Di¢n ap va dong dién coa day chay cau chi ha ap

do ABB ché tao
Bang 2.4.

Bign 4p xoay chidu {V)

230, 400, 500, 690, 750, 1000

Dign 4p mét chidu {v)

220, 440, 500, 600, 750, 1200, 1500, 2400, 3000

Dong dign dinh muic {A)

2. 4,6 10, 1, 20, 25, 32, 35, 40, 50, 63, 80, 100,
125. 160, 250, 315, 400, 500, 630, 809, 100, 1250

Cau chi ong ha ap 3NA2 do Siemens ché tao
Ugn = 500 V, Iy = 120 kA

Bing 2.5.
Day (T Réng {mm) M hidy Déng g6i | Khdi lusng (kg
0o 2 21 3NAZ 802 g 0,140
4 3NA2 BO4
B aANA2 801
10 INAZ 803
00 16 21 3NAZ B80S | 9 0.140
20 3NAZ 807
25 3NA2 810
32 3NAZ 812
00 35 21 3NA2 814 9 0,140
40 INAZ 87
50 3NA2 820
63 3NA2 822
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Tiép bdng 2.5

-

Ma hidu

Day lam (A} Rong {mm) féng gdi Khdi lugng {kg)
00 80 f 21 3NAZ 824 9 0140
100 3NA2 B30
00 125" 30 3NAZ 832 3 0213
wo" 3NAZ 836
1 15 30 INAZ 105 3 0.290
| 20 3NA2 107
25 3NA2 110
35 aNAZ 4
1 40 30 INA2 117 3 0290
50 3NA2 120
63 3NA2 122
80 ‘ 3NAZ 124
1 100 30 3NAZ 130 3 0.200
125" 3NAZ 132
160" 3NAZ 136
1 200 472 3NAZ 140 3 044
224 3NAZ 12
250 | 3NA2 1444 |
|
2 35 472 INA2 21 3 045
50 aNAZ 220
63 INAZ 222
80 aNA2 224
2
100 a72 aNA2 230 3 045
125 3NAZ 232
160 3NA2 236
2
200 472 3NA2 240 3 045
224 INA2 242
250 3NAZ 244
2
300" ‘ 57.8 3NAZ 250 3 060
315 INA2 252
355" ] 3NA2 254
400 ‘ 3NA2 260
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Cau chi ong ha ap 3NA3 do Siemens ché tao

Ugm = 690 V, Iy = 120 kA

Bang 2.6
Day bam 1A Réng {rmm} [ Ma higu Dong géi Khdi luong (ka)

0o 2 21 INAZ 802-6 3 0140
4 INAZ BO4-6
6 INAZ 8016
0 3NA3 BO36

00 16 21 ANAT 8056 3 0,140
20 INAZ 8076
25 INAZ 8106
az 3NA3 80126
35 INAZ 8146

00 40 30 INAZ BI76 3 0.200
50 | 3NA3 8206
63 | 3NA3 822-6
80 | 3NA3 B24-6
100 INAZ 830-6

1 50 30 3NAZ 120-6 3 0,200
63 3NAZ 1226
80 A3 1246
100 INAZ 1306

1 125" 30 3NA3Z 1326 3 0.290
150" 3NA3 136-6

1 200 472 3NA3 140-6 3 0,430

2 80 472 3NA3 224.6 3 0430 |

100 INAZ 230-8
125 3NA3 232-6
160 3NAZ 236-63

2 200 472 INA3 2406 3 0430
224 INA3Z 242-6

3 250 57 3NA3Z 244.6 3 0,680
300" 3NA3 250-6
315 3NA3 2525
250 3NA3Z 3446
315 3NA3 3528

3 355’ 712 3NA3 3546 3 1050
400 3NA3 3606
) 425 3NA3Z 3626
500 INA3 3658
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Cau chi dng ha ap loai 3NA3 do Siemens ché tao

Ugm = 500 V, Iy = 120 kA

Bang 2.7
Day Tgm (A Réng {mm) M higu béng géi | Khéi igng {kg)]
1 % 30 INA3Z 105 3 0.290
20 3NA3 107
25 3NAZ 110
35 3NA3 14 0,300
1 a0 30 3NAZ 17 3
50 3NAT 120 0,300
63 INAT 122
50 3NA3 124
1 100 a0 3NA3 130 3
125" 3NA3 132 0,300
180" aNA3Z 136
1 200 472 3NA3 140 3
224 3NA3 142 0,440
250 NAZ 144
2 a5 47,2 3NA3 214 3
50 3NA3 220 0450
63 3NAZ 222
B0 aNA3 224
2 100 472 3NA3 230 3
125 3NA3 232 0,450
160 3NA3 235
200 3NAZ 240
2 224 47,2 3NA3 242 3
250 3NA3_244 0450
300" 578 3NA3 250 a
315 3NA3 252 0,650
355" 3NA3 254
400, 3NA3 260
3 200 57,8 ANAZ 340 3
224 3NA3 342 0,650
250 3NA3 344
3o0" 3NA3 350
3
315 578 NA3Z 352 3
ass" 3NA3 354 0650
400 3NA3 360
3 425" 712 3NA3 362 3
500 3NA3 365 100
530 3NA3 372

109



Tiép bdng 2.7

Day lgm 4 Rang (mm) M3 hiéu O6ng gd | Khdi wong (kg)i
4 630 1018 3NA3 472 1 250
800 3NA3Z 475
1000 3NAS 4B0
1250 3NA3 482
4a 50 1018 3NA3 665 1 270
630 ANAT 672
800 3NA3 675
4a 1000 m8 3NA3 680 1 2,80
1250 3NA2 682 .!
Cau chi ng ha ap ioai 3NA3 do Siemeny ché tao
Ugy = 500 V, Iy = 120 kA
Bang 2.8
Day by (A Rong {mem) Ma hidu Déng goi Khdi iong kg)
00 2 21 3NA3 802 9 0130
4 3NA3 804
6 INA3 801
10 3NA3 803
00 16 21 3NA3 B80S g 0130
20 3NA3 BO7
25 3NA3 810
32 3NAZ 812
00 35 21 3NAZ 814 Y 0130
40 3NA3 BW7
50 3NA3 820
63 3NAZ 822
a0 80 21 InA3 824 9 0130
100 aNA3 830
00 35 30 3NA3 8147
50 3NA3 820-7
63 3NA3 8227
80 ANAZ 2247
100 3NA3 8307
00 125" 30 3NA3 832 3 0.220
150" INA3 836
0 6 30 3NA3 001 3 0,340
0 3NA3 003
1 3NA3 005
20 3NA3 007
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Tiép bang 2.8

Day farn (A Rang (mmj) Ma higu Oong gdi Kndi luong {ka)
0 25 30 ANAZ 010 3 3,340
32 3NAZ 2
35 3NA3 14
40 3NA3 017
0 50 30 3NA3 020 3 0.340
63 INAZ D22
80 INAZ 24
100 3NASZ 030
0 1267 30 3NA3 032 3 0340
160" 3NAZ 0as
Cau chi éng 3ND1 do Siemens che tao
Usm = 6% V, Iy = 120 kA
Bing 29
T ] ' .
Day lym (A} Réng (mm) M3 higu Péng gdi Khéi tugng {kgj—!
00 6 21 3NC1 801 3 01
10 3NDT 803
16 3ND1 805
20 3ND1 807
00 25 21 3NDT 810 3 01
32 3ND1 812
35 3ND1 813
40 3ND1 817
00 50 21 3NDT 820 3 0.1
' 83 3N B22
82 3ND1 824
(0] 100. 30 3ND1 830 3 01
125" 3ND1 832
10" 3ND1 836
1 63 46 3ND3 122 3 04
80 INDT 124
W00 3ND1 130
125 3ND1 132
B0 3ND1 138
1 200 46 3NDT 40 3 04
250 3ND1 144 |
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Tiép bdng 2.9

l Rang {rmimy

Day T Mi higu Déng gdi | Khdi luong {kg)
2 125 57 3ND1 232 3 04
160 aND1 236
200 3ND1 240
250 aND1 244
2 315 57 3ND1 252 3 08
as5" 3ND1 254 06
460 3ND1 260 06
3 315 712 3ND1 352 3 10
356 IND1 354
400 3ND1 360
500 3ND1 365
630 aND1 372
Ciu chi éng ha ap 3NA2 do Siemens ché tao
Ugy = 690 V, Iy = 120 kV
Bang 2.10.
Day by (A) Réng frm) Ma higu D6ng g6i | Khé ong (kg)
00 2 21 3NA2 802-6 3 010
4 3NA2 804-6
6 aNA2 80H6
10 aNA2 8036
0o % 21 3NA2 805-6 3 0,140
20 3NA2 807-6
25 3NAZ 810-6
32 aNA2 B12-6
35 3NA2 814-6
00 40 30 INA2 B817-6 3 0210
50 3NAZ 8206
63 3NA2 822-6
BO aNA2 8246
100 3NA2 830-6
1 50 30 3NA2 120-6 3 0,290
63 3NA2 1226
80 INA2 124-6
00 3NA2 130-6
1 125 30 3NA2 132-6 3 0,280
%0 3NA2 1366
2 200 472 3NA2 140-6 3 0,440
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Tiép bdng 2.10

Day lgm (A Rong (mm) Mi hidu Déng gt Khéi lugng {kg)
2 80 472 3ANAZ 2246 3 0,450
100 3NA2 230-6
125 3NA2 232-8
180 INA2 236-6
200 3NA2 240-6
224 3NAZ 2426
250 3NAZ 244-5
2 300 578 3NA2 250-6 3 0660
315 3NAZ 252.5 i
4 |
Chu chi dng ha ap 3NWS do Siemens ché tao
Ugy, = 500 V, Iy = 100 kA
Bang 2.11.
gy (A Diy Ma higu Ddng g | Khéi Iugng {kgﬂ
0,5 10 x 38 3ANWE 002-1 10 0,750
INWB 00241
3NWS 002-1
INWE 0041
5 10 x 38 3NWSB 0o 10 0,750
8 3NW8 D08-1
10 3NWS 003-1
15 10 x 28 3NWE 005-1 0 0750
20 3NWB 007-1
25" 3NWE 0101
2 14 x 51 INWE 10241 10 1300
4 ANWB 104-1
B INWS 1011
8 4 x 51 3NWS 1081 0 1900
10 INWE 103-1
15 ANWS 1051
20 ¥ x 51 3NWE 107-1 10 1900
25 3NWSE 1041
32 ANWE 1124 |
]
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Tiép bing 2.11

_. i -
{ i (A} Day Ma hidu béng gbi Khdi wong (ko)
I 40 14 x 51 ANWS TI7-1 ) 1900
| 50" INWS 120-1
¥ 10 22 x 58 ANWB 2031 © 5,100
“ 16 ANWS 205-1
20 . boaNwa 2074
25 22 x 58 INWS 210-1 10 5100
32 INWE 2124
40 INWE 21741
50 22 x 58 INWS 2201 1© 500
63 NWE 222-1
80 INWBE 22441
100" | SNWE 2301 :
. |

Cau chi 6ng ha ap 3NW6 do Siemens ché tao

Béng 2.12
[
Day Day || Mi higu Dong goi Khdi ludng (kg)
Ugm = 400 V, 1y = 20 kA
2 85 x 315 ! 3NWE 3021 10 0,400
4 ANWE 3041
5 ANWE 3011
10 INWE 303-1 1 0400
16 85 x 315 NWE 3051
20 INWE 307-1
¢ Uy, = 500 V, Iy = 100 kA
2 10 x 28 3NWE 008-1 10 0750
4 3NWE 0041
8 3NWE 00+
B 10 x 38 3NWE 008-1 0 0750
0 INWE D03
2 ANWE 006-1
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Tiép bdng 2.12

]

—

Day Day Mé& higu Dong géi Khdi lwong (kg) ]
B 10 x 38 INWE 0051 0 0,750
20 INWE D071

25 INWS 01041

32" 10 x 38 NWE 0121 10 0,750
a " x 51 3NWE 104-1 10 1900
6 INWE 1011

a 3NWE 108-1

10 14 x 51 NWE 1031 © 1900
12 3NWE 1061

1% 3NWE 105-1

20 14 x 51 INWE 1071 0 1900
25 3NWE 1101

32 INWE 1121

40 ¥ % 51 ANWE 1171 10 1900
50" ANWE 1201

8 22 x 88 INWE 2081 10 5,100
0 INWE 2031

2 ANWE 2061

15 22 x 58 INWE 205-1 10 5100
20 NWE 20741

25 3NWE 210-1

32 22 x 58 ANWE 2121 1 5100
40 ANWE 2171

50 INWE 2201

63 22 x 58 NWE 222.1 0 5,100
80 INWE 2241
100" 3NWE 230-1
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Cau chi ha ap hop bé voi dao cit tai DOl
dong dign 2 dén 25 A loai MIWIZED kiéu 35G7
do Siemens ché tao, Ugy, = 400 V, Iy = 50 kA

Bang 2.13.
l_- Ky higu S8 cye L Iy (A} by (KA} Ma higu Déng g6 |Khdi uang (kg)
Ui 1 ® 50 §5G7 713 3 0080
]
FL.
Q L 1+ N 16 50 58G7 753 2 0,150
fi T
24
Q 2 16 50 58G7 723 2 0,160
T 1a
2 |4 |8
lQ Q 3 5B 50 55G7 733 1 0,250
T1T3?5§Q‘Q6 LN_
3+ N B 50 55G7 763 1 0310
i1 TJ TS TH ‘
Cau chi ha ap hop by véi dao cat tai Di2
dong dien 2 dén 63 A loai MINIZED kiéu SSG7
do Siemens ché tao, Ugy = 400 V, Iy = 50 kA
Béng 2.14.
.
Ky higu S8 cue | lyy (A) I (KA) Ma hidu Déng gdi | Khdi lugng (kg)
g 1 63 50 55G7 1M 3 0,200
T \1
\ 1+ N 63 50 55G7 1 2 0,380
e
\i \ 2 63 50 55G7 121 2 0.400
13
1z 14 15
™
\ \ \ 3 63 50 58G7 13 1 D60
113 15
§2§4%5i!\l.
) \ § \ 34N 83 50 55G7 161 1 0780
‘ Fl3 5 IN
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Cau chi ong ha ap loai 3NA6, 3NA7 do Siemens ché tao

Dien ap 500 V, dong cit ngin mach 120 kA

Bang 2.15.
. Rgng Ma higu .
Day (A) (mm) | tkhéng co kep | M@ *;‘ér‘: g’,‘f’ ke | beng g6 | Khéi long
cch dign) céch dién) (kg}
Q0 10 21 3NAT 803 3NAS 803 9 0730
6 3NA7 805 INAG 805
20 INA7 807 3NAG 807
25 3NA7 810 3NAG B10
00 az 21 INA7 812 3NAG 812 9 0130
a5 3NA7 814 NAB 814
40 INAT 817 INAB BT7
00 50 21 3NA7 820 aNAB 820 9 0130
63 3NA7 822 3NAB B22
80 3NAT 824 INAG 824
100 3NA7 830 INAG 830
00 80 30 3NA7 824-7 INAG 8247 |
100 3NA7 8307 INAS 8307
125" INAY 832 3NAS 832
180" 3NA7 836 3NA6 836
1 ® 30 3NA7 105 aNAS 105 3 0200
20 3NA7 107 ANAE 107
25 3NA7 10 aNAB 110
35 3NAT7 T4 3NAB 114
40 a0 INAT 117 3NAG 117 3 0300 |
1 50 aNAT 120 3NAG 120 f
63 INAT 122 INAG 122
20 3NA7 124 3NAS 124
1 100 30 3NA7 130 ANAB 130 3 0300
125" aNA7 132 3NAS 132
160" INAT 136 ANAG 136
200 INA7 140 aNAS 140
1 224 47,2 3NAT 142 ANAG 142 3 0.32
250 aNA7 144 3NAS 144
2 as 47.2 aNA? 214 INAG 214 3 032
50 aNA7 220 3NAB 220
62 aNAT 222 3NAG 222
80 3NAT 224 NAB 224
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Tiép bing 2.15

r . . | I
[ ! |
Da d: Pl khl::a hle‘uk Ma higu {co kep | Doéng géi | Khéi
ay {A) {rmrmi} { ‘"9 CO Kep cach dign) g g di udng
cach dige) fkg)
2 0o 472 3NAT 230 3NAB 230 032
125 3NAT 232 3NAE 232
180 INA7 236 ANAB 236
200 aNAT 240 3INAB 240
2 224 472 ,  3NA7 242 3NAB 242 0.32
250 INAT 224 3NAB 244
2 215 578 3NA7 252 3NAG 252 ! 040
400 : 3NA7 260 aNAE 280
i
R e
Cau chi - can dao phu tai téi 630 A loai 3NPS
do Siemens ché tao
Bang 2.16.
Loai cdu chi CD 3NP50 P52 3NP53 aNP5s4
Uy (V} 690 630 690 630
lam 1A} 160 250 400 630
I (kA 50 50 50 50
L
Cau chi - cau dao phu tii loai 3NFP3S )i 160 A
va loai 3NP4 tdi 630 A do Siemens ché tao
Bang 2 17.
PE.
Loai CC-CD 3NPE3 INFA070 INP427 ANPa3Y 3NP447
ANP40
Uy (V) 690 690 690 690 690
Ly (A 160 160 250 400 £30
I (KA) 50 50 50 50 50
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Cau chi ha ap kigu dé€ loai 58GI,
mit cyc do Siemens ché tao

Bang 2.18.
Day b (A} ‘De‘iu et (mmg)g M3 higu Dong gai Khéi luong {kg)
- - i S —]
Kiéu &n vao €o nap
Do 1% | 4 55G-573 20 7700
DO2 63 ‘ 25 53G1-673 , 9700
D03 63 | 25 55G1683 8700
Kigu an vao khdng nap
oo % ’ 4 55G1582 20 7100
Doz 63 | 25 55G1672 8.100
D02 63 25 55G1-682 7.800
0o3 100 50 58G1-812 10 1600
Kiéu bit vit khéng ndp
DO 15 4 5SG1-580 20 6500
Doz 63 25 58G1-670 6500
Do3 100 50 53G1-810 1 17,600
!
Kigu 4n vao cé ndp
Doy 15 4 5SG1584 9700
Do2 83 25 58G1-684 9700
Do3 00 50 55G1-813 24,000
i —
Cau chi ha ap kiéu d€ loai 58G5 NEOZED,
ba cuc do Siemens ché tao
Bang 2.19
Day g (A Dau o8t (mm®)|  Ma higu Déng géi | Knhdi liong fkg}i
Kidu &n vao cd ndp {
Dot 16 4 5SG1573 5 26,300 \
Do2 63 25 55G1673 5 29300 |
D03 i B3 25 5SG1683 5 28000
_ N
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Tiép bing 2.19

Day lam (A Déu oft (mm?) Ma higu Déng goi Khéi igng (kg)
Kiéu n vac khéng ndp
(1] é] 4 58G5-572 5 26,300
Doz 63 25 55G35-672 5 25,800
D03 §3 25 53G5-682 25500
Kigu bét vit khong ndp
DM 15 5] 58G5-570 20,300
Do2 63 25 58G5-670 23,000
Do3 63 25 55(G5-680 21000
Cau chi ha ap kiéu dé mot pha va ba pha loai 58F
do Siemens ché tao
Béng 2.20.
Day lgm (A)  |Du cdt (mm?)| Ma hidu Déng g6 | Khéi ugng (kg)
Kidu &n vao khéng ndp
ND, 25 3] 58F1-012 20 0,080
Dl 25 55F1-005 0100
]} 63 25 58F1-205 0134
Dill 63 25 55F1-215 0132
Kiu bat vit khéng nip
ND, 25 & 5SF1H01 20 0,055
ulll 25 0 58F1-024 0,095
[0} 63 25 55F+224 0132
DIl 63 25 558F1-214 0130
DIV 100 50 58F1-40 0 0,365
Kiéu 4n vao ed ndp .
Bl 3 x 25 10 58F5-067 1 0393
ol 3 x 63 25 58F5.237 0538
Ki€u bét vit ¢é ndp
] 3 x 25 0 55F5-065 1 0,393
D 3 x B3 16 58F5-236 0,538
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Cau chi dng cao ap do Siemens ché tao

Bdang 221
Kich thude Tén hao
Udm lam : 1 letin | 'cdtNmin cong Loai Knéi
d ducng sut cdu chi luong
kinh
kv A mm kA A w kg
36/72 & 122 69 80 25 13 GO ©01-28 18
1© 182 69 80 56 9 3GD1 102-28 18
1% 192 69 80 62 2 3GD1 103-2B 18
20 B2 69 80 62 LS 3GD1 104-28B 18
25 a2 69 80 120 B 3GD1 105-28 18
32 B2 59 20 158 20 3GD1 106-28 18
40 192 &9 80 200 22 3G 108-28 18
50 182 &9 80 225 34 3GD1 m-28 18
63 182 65 80 300 35 3GDY 13-28 18
ac 182 69 80 350 51 3GD1 16-28 18
100 192 69 80 400 78 3GD1 120-2B 18
125 442 88 63 500 €3 3GD1 125-4D 58
180 442 88 63 875 63 3GD1 132440 58
200 442 a8 63 1260 78 3GD1 40-4D 58
250 442 a8 63 1260 00 3GD1 150-4D 58
© <] 282 &9 63 25 18 3GDY 20138 26
10 292 &g 63 56 LY 3GD1 2p2-3B 26
16 292 69 63 62 6 G 203-38 26
20 292 69 53 &2 19 3GD1 204-38 28
25 252 £ 63 120 24 3GD1 205-38 28
32 252 69 83 158 27 3GD1 206-38 26
40 292 69 40 200 31 3GD1 208-38B 25
S0 292 69 40 225 40 3GD1 210-38 28
63 292 69 40 300 42 3GDt 213-38 26
80 292 €9 40 350 62 3GD1 216-3B 26
L 292 69 40 400 85 3GD1 220-38 25
125 442 88 40 500 LY 3G 225-4D - 68-
160 442 88 40 875 240 3G 232-4D - 58
24 6 442 &9 40 25 35 3G01 40148 38
L1} 442 69 40 56 22 3GD1 40248 38
Lé 442 69 40 62 33 3GD1 403-48 38
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Tiép bing 2.21

f Kich thudc Tén hao -
Udm ldm . feam e 4tNmin 065'9 Loal Khéi
dai dudng suat cau chi
Kinh tong
KV A mrm kA A W kg
24 20 442 —[ 69 40 62 ar 3GD1 404-4B a8
25 442 &9 40 120 48 3G 405-4B Kk
32 442 63 315 270 50 3G0O1 406-4B 38
40 442 69 315 315 52 3GD1 408-48 38
a0 442 69 s 3 63 3G 410-4B 38
63 442 &8 N5 432 85 3G 413-48B 58
80 442 88 o) 1 4758 95 3G 4165-4B 58
100 442 88 ns 540 3 3GM 420-4B 58
36 & 537 88 35 25 65 3GD1 501-58 46
10 537 89 315 56 28 3G 602-5B 46
L-] 537 69 N5 62 47 3G 603-58 46
20 537 &9 N5 120 56 3GD1 604-58 46
25 537 68 3ns 120 70 G 605-58 46
2 537 88 315 230 78 3GD1 606-5D E8
40 537 88 315 315 80 3GD1 608-5D 68
Cau chi ha ap kidu IIP va IIII
do Lién X6 (cid) ché tao
Bang 222
Déng dign dinh mde {A)|  Gid 4 dang dign cdt gidi han (kA) khi didn dp (V)
Loai cla cdu | céac nde dong xoay chifu dang mdt chidu
chay déy chay
220 380 500 660 220 440
P2 15 6. 10, 15 12 |08-8 7 . 12 .
80 20, 25, 35 15 8 - 45 35 - 15
45, 60
MIiT-10 dudi 10 6. 10 1 - - - 1 -
I1IT73900 000 500, 630, - 10 64 10 &0
800, 1000
TIPC 6 12 4, 8
20 10, 16, 20 - 2 - - - 2
&3 25, 40, 63 - &0 - - - 30
LLY 80, 100
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Tiép bdng 222

Dong dign dinh muc (A)

Gid tri déng dign cit gidi han (kA) khi dign ap (V)

Loai coa i céc ndc dong xoay chiéu déng mdt chidu
chu | day chay -
chay 1 220 380 s00 660 220 440
® ‘ 0 % 2 |oa-8| 7 S :
I 63 | 25 40, B0 55 |18 - 45| 35 - ' - -
- 4
TIII21 00 00 L 60 -m 10 [
160 160 l
250 250
ano 400 " &0 - 1:«1l 1 . .
T1z2 63 25, 40, 63 30 30 -
TI12s 63 25, 40, 50, 63, - 2 - 30 - - - -
160 100, 160, 250,
630 400, 630
[IIT31 63 32, 46, 50, 83 - - - 00 - -
o 50, 63, 80
100, 125, %0
250 125, 180, 200. 250
630 | 200, 250, 320, 400
500, 630
000|500, 630, BOO. 1000
|
[1I141 250 100, 180, 250 - - 25 s 25
400 320, 400
830 400, 630
IIhs 160 160 L - -
250 250
320 320
400 400
IilTe&t 40 40 - 00 - - - -
63 63 ‘
00 100
160 Ba ’
I !
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Can chi ha

ap kidu TIH va HIIH do Lién Xé (cid) ché tao

Bang 223
i Dong dign dinh mude (A} Dong ditn ot g
cia céu chi oua day chay han (kA)
HITH 40 6. 10, 15, 20, 25, 30, 40 -
TTH-2-100 100 30, 40, 50, 60, 80, 100 50
TIH-2-250 250 80, 100, 120, 150, 200, 250 40
TIH-2-400 400 200, 250, 300, 400 25
TIH-2-600 600 300, 400, 500, 600 25 J

Ciu chi ba ap kiéu ong IIP-2 do Lién X6 (ci) ché tao

Bang 2.24.
Dong dign dinh ] Déng dign cit gidi han cda dang roay chidu
mde cua céu Déng dign dinh mie khi dién &p {V)
chi {A) cua diy chay (A} —-
220 V 380 V 500 V
15 6 10, 15 1200 8000 7000
60 15, 20, 25, 34, 45, 80 5500 4500 3500
100 60, 8O, 100 1000 11000 10000
200 100, 125, 160, 200 11000 1000 10000
350 200, 225, 260, 300, 350 1000 13000 1000
600 350, 430, 500, 600 15000 23000 20000
1000 600, 700, B5C, 1000 15000 20000 20000

Cau chi cao ap, loai dit trong nha do Lién Xo (e¢fi) ché tao

Bang 2.25.
Kidu Ugm V) bam (A} Imax (KA}
TIK-3 3 30, 100, 200, 400 0
IIK-6 6 30, 75, 150, 300 20
TIK-10 10 30, 50, 100, 200
TIK-20 20 10 3
T1K-35 35 0, 20, 40 35
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Cau chi cao ap, loai dat ngoai troi do Lién X6 (ci) ché tao

Bang 2.26.
Kidu Ugm (V) am {A) Imax {A)
ITK-64 & 30 20
TIK-10H 0 30 12
TIK-20H 20 ! .
[1PH-35 35 2 dén 75 5
[ICH-6 8 dén 100 5
TICH10 10 dén 100 6
TICH-20 20 dén 100 8
TICH-35 35 A4&n 100 &
TICH-1% 1w dén 50 4
Cau chi cao ap dat trong nha kiéu IIK, IIKH, IIKO
do Lien X6 (cii} ché tao
Bang 2.27.
Ugm (KV) 3 6 ) 1 35
] l [ T T e e
lam (A} | 30 ‘ 10| 200 | 400 | 30 i 75 | 150 | 300+ 30 1 50 & 00 l|;200I 10 | 20 \ 40
1 |
Lz (KA 40 20 2 35
S.u 300 300 300 300
{MVA)
Tcstmin khéng khing khang khéng
Loir han ché i han ché 3 han ché 13 han ché& 8
Ghi chi: Dong dign diph muc cua diy chdy (A) ¢
2 3 5 75 15 200 30 40 50, 75 100, 180 200, 300 500
Cin dao trung ap do TAKAOKA ché tao
Bang 2.28.
Si cach dign Kich thude tmm?)
Ugm | Dign ap lam Iy
{kV) |xung sét {A} (A} B
k) loai | | loai I E
St Sall Sa 3 Sa
800/630 25 475 400
7.2 &0 1200/1250 ns Ce-85 | SP8 415 340 475 400 BOO
2000/2500 40 480 405
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Tiép béng 2.28
)
.
SU cach dign Kich thude {mm?)
Uam ¢ Dién ap bam |y
kV) [xung sét {A) (kA B
k) logi t | loai . E
Sal 1 sanm | SAI1 | sSan
75 600/630 | 25 475 | 455
1?2 % 120011250 | 315 | C6.95 | SP-10 | 415 395 | 475 | as55 | 800
2000/2500 40 480 | 460
25 600/630 25 575 | 580
24 w0 | 120071250 | 315 | C6-150 |SP-20 | 515 530 | 575 | 590 | 900
2000/2500 | 40 580 | 595
79 600/630 25 695 | 720
36 oop | 120071250 | 315 [C6-2001 SP-30 | 635 | 660 | 695 | 720 | 1000
2000/2500 | 40 700 | 725
Dao cit phy tai dién ap 24-36 kV
do ABB ché tao
Bang 229
by (kA)
Loai Uy (KY) g, {A) Iamax (KA
18 3s
NPS 24 BY/A1.A4 400
NPS 24 BIK4J2 24 400 40 % 10
NPS 24 BIK5J2 400
NPS 24 A2/AT1 630
NPS 24 A2-J2/A1 24 630 50 20 6
— . } B
NPS 24 A2K2/A1 630 | N
NPS 24 A2K2-J2/A1 24 630 0,0 16
'I —
NPS 35 A2/A1 630
LNPCN 5648 36 530 | 40 I " ©
Dao cach ly trung ap dat trong pha
do Cong ty Thiét bi Dién Bong Anh cheé tyo
Bdng 2.30.
Loai Dién 4p danh | Dong dign Dong dién ngén Dong dign én ‘Khﬁi Iidng
' nghia (kV) | danh nghia (A} { mach cho phép (kA}| dinh nhigt (kA) {ka)
DT ¥0/200 0 200 23 & 52
DT 107400 ) 400 29 10 54
DT %/630 0 630 35 # 57
DT 15/200 5 200 23 8 56
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Tiép bang 2.30

Loai Dién &p danh | Dbng dién Dong dién ngdn | Ddng dign &n |Kh& wong |
i nghia {kV) | danh nghia (A) [mach cho phép (kA}| dinh nhidt (kA) (ka}
DT 151400 15 400 27 0 57
DT 18/630 15 630 30 0 58
OT 24/200 24 200 20 8 €8
DT 247400 24 400 27 10 70
DT 24630 24 630 40 10 80
Dao cach ly ngodi trii 35 kV do Cong ty
Thiét bi Dién Péng Anh ché tao
Biang 2.31.
Loai fién 4p danh | Dong dign Déng dign ngdn Dang dign 8n  |Khéi luong
’ nghia (kV} | danh nghia (A) | mach cho phép (kA} ¢ dinh nhigt (kA) (kg)
| DN 357400 35 400 kY 12 215
DN 35/630 35 630 K} 12 226
ON 35/800 a5 800 a 15 225
DN 35/000 35 00 an 15 23D
Dao cach ly trung 4p dat ngoai tréi do Cong ty
Thift bi Dién Ping Anh cbé tao
Bang 2.3z
L oai Dién 4p Dong didn Dbdng disn ngén | Ddng dién &n |Khéi lugng
j danh nghia danh nghia mach cho phép dinh nhiét {xg)
V) {A) kA) (%A
DN 10/200 0 200 g 6 77
DN 10/400 1 400 15 9 79
DN 10/630 10 60C 21 14 a2
DN 15/200 B 200 23 8 ap
DN 15/400 15 400 27 LY 92
DN 15/830 B 600 30 10 95
DN 24/200 24 200 23 8 83
DN 24/400 24 400 27 0 25
DN 24/630 24 600 30 10 o8
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Can dao ha ap kiéu STEL tit 100 dén 200 A
do Siemens ché tao

Bang 2.33.

Ugr (V) S8 e igm (A Mi higy Khéi Iugng (kg}—l
£90 2 100 5TE1 210 048
125 5TE1 220
160 STE} 230 062
200 STEY 240
690 3 00 6TE? 310 054
125 5TE1 320
160 5TE1 330 073
200 STE1 340
690 4 00 STE1 410 059
125 5TE1 420
150 STE1 430 077
200 5TE1 440 .
690 3+N 100 5TE1 610 059
125 5TE1 620
0 5TE1 530 077
200 STE1 640
Cau dauv phy tai ha ap kiéu 5TE7
do Siemens ch? tao
Bang 2.34.
Ugm V) | S8 eyc g, (A Diu cdt M higy Khdi kiong (kg) |
230 1 5 6 5TE7 005
40 50 STE7 41 0108
63 §TE7 51
80 ETE7 611
100 5TE7 71
400 2 1% & 5TE? 112 0,06
40 50 5TE7 412 205
63 5TE7 512 .
80 5TE7 612
100 5TE7 712
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Tidp bdng 2.34

. . ! o
Ugm V) S8 cyc g (A -[Dau &Bt {mm?) M2 higu Khéi lugng (kg)
400 3 25 & 5TE7 113 0100
40 50 STE7 313 0,31
83 5TE7 413
80 8TE? 513
100 S5TET7 613
5TE7 713
400 3+N 25 6 5TE7 314 0120
40 50 5TE7 414 0415
&3 STE7 514
BO 5TE7 61
100 5TE7 714
i —
Dao cach ly 3DC dién ap 12 - 36 kV
fdo Siemens ché tao
Bang 2.35.
]
Ugnm KV 2 24 36
i kA 6 - 63 18 - 318 20 - 35
Inmax kA 40 - %0 40 - 80 50 - 80
lyen A 400 - 2500 30 - 2500 630 - 2500
—_ . J
Dao ndgi dat 3DE dién ap 12 - 36 kV
do Siemens ché tao
Bdng 2.36.
Ugm kv 2 24 36
Tt kA 20 - 63 20 - 35 20 - 35
Inema kA 50 - 160 50 - 80 50 - 80

Chu dao phu tai dién ap 12 - 24 kV do Siemens ché tao

Bing 2.37.
Loai Ugrr, (kY) Ly, (B 56 idn cdt Iymax  (KA) | Iy 1-3s (KA
3CJ1461 12 630 20 50 23
3CJ361 | 1?2 30 20 65 26
i
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Tiép bdng 2.37

Loai

Uam [k}

S& dn cét

lam (A} e (KA) I 1- 35 {kA)
[ 3CJisel 24 630 20 a5 20
3Che61 24 830 20 45 20
Cauw dao phu tii ha ap kiéu hip, loai INS,
dong 40 dén 160 A do’ Merlin Gerin ché tao
Bang 2.38.
frymax Kich thudc (rmm)
Loai 88 ce |Ugm (V) | by {(A) {kA) Iy A}
rong caon séu
INS40 3, 4 500 40 15 3 a0 & 625
INSE3 3 4 500 63 15 3 ad a1 625
INS80 3 4 500 80 15 3 80 a1 625
INS100 3 4 690 100 20 55 135 100 g25
INS125 3 4 590 125 i 20 55 1335 00 625
©INS60 3 4 690 160 20 55 135 100 625
Cau dao ciit tai ha ap kiéu hop, loai IN, ding
ti 250 dén 2500 (A) do Merlin Gerin ché tao
Béng 239
Inmax Kich thude (mm) —‘
Loai S8 cuc [Ugm (V) | g, (A} {kA) Inrs (KA) —_
rong caop séu
IN250 3 4 690 250 30 85 230 170 835
IN40O 34 690 400 40 12 280 230 118
IN63Q 3. 4 690 630 50 25 260 230 18
INO00 3 4 680 1000 75 35 340 300 18
INS1600 34 630 1600 75 35 340 300 118
INS2500 34 590 2500 105 50 340 440 200
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Dao cat phu tai 6 - 10 KV do Lién X6 (cG) ché tao

Bidng 2.40

Céng sufit cdl (ba
pha) (MVA)
Ddng Gid han | Gidi han Déng dign
Dién 4p | Loa cdu | dien lam | dong dién | dong | KhONO tinh | e th | déng (i
dinh mic | chl vioe 16n | cdn (i | dién cét | d8n thank | dén thanh | g i
KV) nhét of migu | (c6 han | PN phan | tosn cla
(A) dung) ché) khdng chu | khdng chu | dyng ngan
{kA) {kA) ky cla ky cla mach)
dong dign | dong di#n | pa)
ng4n mach | ngdn mach
& TIK-6/30 30 67 20
K -6/75 75 20 “ 200 300 20
T1K-6/150 150 30 20
6 | IIx-10/30 a0 58 9
TIX-10/50 50 © 86 200 300 9
TIK-10/100 100 100 65 J
Dao cach ly trung ap it trong nha
do Lién Xé (cd) ché tao
Bang 241
Kidu Uy (6V) gy {A) hmas (KA hros (KA
PBO-6/400, PBO-10/400 6 va 1 400 50 0
PBO-6/600, PBO-10/600 6 va 10 600 50 1
PRO-10/1000 0 1000 ©o 28
PJIBO-10/1000 0 1000 80 285
P JIBO-10/2000 10 2000 85 36
PB, PB®, PB3-6/400 8 400 50 0
PB. PB®, PB3-6/600 6 600 60 %
PB. PB®-6/1000 6 1000 20 28
PR, PB®, PB3-10/400 10 400 50 10
Pg, PBG, PB3-10/600 10 600 60 n
PB, PE®.10/1000 | 0 1000 ©0 28
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R ————

Tiéh bdng 2.41

[ T B T
Kig Ugm B0V) 0 1 (A) b 8A) | lyi0s (KA
. - S L. L ]
PJIB il-10/2000 i' 10 2000 86,5 36
PJIB I1-3/3000 : © ! 3000 140 50
"—_—"—'_'—‘_"——‘—_"f —— —_— ]
PBK-10/3000 | 10 3000 200 €0
| PBK-1074000 10 4000 200 85
| PBK-10/5000 10 5000 200 70
PJIB II-20;400 20 400 45 0
| PBK-20/5000 20 5000 200 70
PBK-20/6000 20 £000 250 75
PBK-20/7000 20 7000 320 85
PBK-20/12000 20 12000 320 80
PJIB II-35/400 as 400 50 0
PJIB W-35/600 ; 35 600 50 14
PJIB #-35/1000 | 35 1000 80 20
[
PBK-35/2000 f 55 5 5 )
PBK3-35/2000 ] 000 9 _J
_ |

Dae cich ly trung ap dat ngoai troi
do Lién Xg (ci) ché tao

Béng 242
——— —r— —— —
Kiéu | Uam (kV) J| lam (A Iumax  {KA) Inros (kA}j
_——.._.“_—————____“_'_"_- ———
PJIH-6/200 r } 200 15 5
PJIH-6/400 400 25 9
PJIH-10/200 10 200 15 5
PJIHIT-10/400 10 400 25 8
[ PJIHO-10/600 0 800 35 4
POH-10/4000 10 400U 250 85
PJIH1-35/600
PJTHI 135/600 } 35 6U0 80 2
PJTHIT 2-35/500
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Tiép bdng 2.42

Kiéu Ugm (V) by (A} Irmax (KA inos (KA
P JTH1-35/1000
PJIHJ +35/1000 } 35 1000 BO 15
FJIHI 2-35/1000
POM3 1-35/2000 g — 120 -
POH3 2-35/2000
Dao cach ly cao ap dat ngoai troi
do Lién Xé (ci) ché tao
Bang 243
Kigu Ugm (V) lym (A} lymax (KA lyyos (KA}
P JIHI-110/600
PJIHII-10/600 } 0 600 80 12
PJIHII2-110/600
P JTHJ-116/1000
PJIH O+-10/1000 } 10 1000 80 15
PJIH[E2-10/1000
\ POH-103/2000
POH3%-1104/2000 ] Lt 2000 80 25
POR32-110]1/2000
PJIHO-110M/800 10 800 50 1
PJIHO-T10M/1000 1 1000 50 15
P JIH3-154M/600 154 600 50 0
P.JIH3-154/1000 154 1000 50 10
PJIH-220/600
PJIHII1-220/600 v 220 600 80 12
PJIHII2-220/600
PJIHI-220/1000
PJTHI1-220/1000 . 220 1000 80 15

PJIHI2-220/1000
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Tiép bdng 2.43

Kigu Udm (kV) fr.im [A} 1Nmax ka} IN‘.Ds {kA)
PJIH[I-220/2000
PJIHJIt220/2000 } 220 2000 a0 25
PJIHI2-220/2000

PHJI1-330/2000

PHJ3-330/2000 } 330 2000 67 7
PH12-330/2000

POHB-500/2000 ,

POMB31-500/2000 } 500 2000 55 216 (1)
POHB32-500/200

| |

Dao cach ly ty ding va ngan mach cao ap
do Lién Xé (ci) ché tao

Bang 2.44.
Kiéu Ugm (kV) ‘ lim (A) Inmax  (<A] IN1os {RA)
Dao cach ly ty déng 3 cuc
0J1-35/600 35 800 80 12
O K-110/600 10
OJIB-H0/600 &00 80 12
O JIK-154/600 154 £00 80 13
OJIK-220 220 600 va 1000 80 13
GJ1-320/2000 330 2000 -
Dac ngdn mach 1 cuc
30H-10 ' 10 00 4 {déng ngdn mach
mét pha chay qua
0 giay)
Dac ngdn mach
K3-35 (hai cyc) 35 42 8 {donyg dién hai day)
K3-110 (mt cyc) 1D 42 18 {dong dién hai day)
K3-154 " 154 34 165 (dong didn hai day)
K3.220 220 34 105 (déng dign hai diy)
K3-330 " 330 -
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3. APTOMAT

Aptémat 1a thigt bi dong cit ha ap, cd chuc nang bao v& qua tai
© vA ngan mach.

Do c¢6 uvu di€m hon han cdu chi 13 kha nang lam viéc chic chén,
tin cdy, an toan, ddéng cAt dong thdi ba pha va kha nang tu déng hda
cao, nén aptdbmat mac dit ed gid dit hon vin ngay cang duge dung rong
rai trong ludi dién ha dp cong nghiép cing nhu ludi dién dnh sang sinh
hoat.

Aptomat duge ché tao voi dién ap khdc nhau : 400 V, 440 V, 500 V,
600 V, 690 V.

Nguti ta cing ché tao céc loai aAptomat mot pha, hai pha, ba pha
véi s6 cyc khdc nhau : mét cuc, hai cye, ba cyc, bén cuc

LT T
YA I I
88 cuc 1 cue Teye + N 2 ce 3 cye 30LJC+N‘ 4 cye

Ngoai ra, ngudi ta con ché tao loai aptomdt chéng ro dién, aptomat
chéng 1> tu déng cdt mach dién néu dong rd cd tn s6 30 mA, 100 mA
hode 300 mA tuy loail

A. LUA CHON APTOMAT

Aptdmat dugc chon theo ba didu kién :

Usma * Uamip B.1
Ion = L (3.2)
Luma 2 In (3.3}

Véi lusi ha 4p vi ngdn mach xa ngubn

135



=1, =1, = I

Dé tinh ngdn mach ha 4p, cho phép &y k&t qui gin dung bang cach
cho tram bién ap phan phéi 1A ngudn, trong téng trd ngin mach chi can
k€ tu t8ng tro bign ap téi didm cAn tink ngin mach.

Téng trg bién ap qui vé ha ap xdc dinh theo c¢ong thdc sau -

AP, U2 U % U2
N JdmBa N dmiBA

—— 10° + j — 10* mQ (3.4)
SdeA dmBA

trong dé APy, Un% do nha ché tao cho.

Téng trd cap
Zy = 1l + jx] = P%,— + jx] mQ

Véi cap 15i dong £ = 18,8 Q .mm¥km

V6i cap 160 nhom p = 31,5 Q@ mm%km

Khi khéng c¢d bang tra X, ¢d thé ldy pan dung :
X, = (0,08 + 0,1) (Q/km) '

Téng tré ciua aptémat, thanh gdp tra bang

Vi du 3.1. Tram bién 4p phan phéi 250 kVA, diéen ap 10/0,4 kV cdp
dién cho hai day phs, méi diy cd céng suit tinh toan 100 kW. Yéu cau
lua chon cic 4ptémat trong tu phan phdi cia tram.

>

GIAI

Dong dién tinh toan cia méi day phs :

Py 100

= = = = 95
i = L V3 Uy, .cosp V3 .0,380 085 ~ 109 A
trong dd vdi phu t4i sinh hoat 14y cosp = 0,85
Dong dién dinh midc cia bign ap
Same 250
I = = = 361,27 A
dmBA T VB Ugma V3. 04 ’

Chon dptomat nhanh Al A2 .
IdmAI = Illf\l = 178,95 A
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Chon aptdmat NS 225E oé ly,n = 200 A do Merlin Gerin ch& tao

Chon Gptdmat tong AT

LimaT 2 lampa = 361,27 A
Chon aptdmét NS 400E o6 Iy, = 400 A.

Cac s6 ligu k¥ thuat cla hai loai aptdmat chon cho theo bang sau :

Aptdmat Loai Uam V) lgm (A) feam (KA}
AT NS 400E 500 400 15
Al A2 NS 225E 500 200 75
— |
Tae kv N )
a4 kV < i Lay pf"fé ?
oKV

PVE (3 15u + £395)

£

1
Al N}E
10 m 1

KD~

BA~ 50 ALA

e L AZ |
TG MI0x 2

SN
ZBA 'ZC _ZAJ' R 4’ ' E[‘_; ZAJ
. A AT

Hinh 2.9, S0 d6 nguyén Iy tram bifn 4p phan phdi va
s0 dd thay thé tibh ngidn mach ha 4&p

Jay wied' 2
AT
!
7"

Cac aptomat da chon cdn dugc kiém tra theo diéu kién cat dong

ngin mach.
Téng trd may bién ap 250 kVA dién 4p 10/0,4 kV :
41.04° 45.04%° _
e +j = = +
Zy 2502 10° +j 550 10 10,496 1288 mQ

trong dé APy = 4,1 kW, Uy% = 4,5% (tra bang).

Téng trd doan cdp ddng (3 x 120 + 1,95) dai 10 m

7~ = (188 0.01
¢ - ( 7120
Téng tré AT -400A :
Zor = Rap + ¥ar = By + Rp + Ky
- (04 + 01 + j015 = 05 + jO,15 mQ

+jol . 0,1) 10 = 1,253 + j1 mQ
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trong dé
R, - dién trd tiép xdc cha aptomat 400 A, tra bang

Ry, Xa1 - dién tro va dién khang cia cuon day bao ve qua
dong cia AT, tra bang.

Tri s6 dong ngdn mach tai N1

I Utb
N1 = —
{gd*(RBA +Re + Rap” + Kpa + X + Xap)t
400
V3 (10,496 + 1,253 + 0.5)° + (28,8 + 1 + 0,15)°

= 7,145 kA

Khéng cdn tinh ngdn mach tai N2, N3 dé xdc dinh dong ngin mach
qua Al, A2 vi ca hai aptomat nay déu cd ciing dong cit dinh mic la
7,5 kA, lén hon tri s6 dong ngin mach tinh toan

Vay chon cdc aptdmat trén 1a hop Iy

Nhin xér:

1/ Tri s6 tdng tré cla aptémdt va thanh gop rit nhd so véi tdng
tré cia bién dp va day din, d6i khi ngudi ta co thé bd qua khi tinh
ngian mach ha ap.

2/ Trong van hanh mdy bién ap dat trong tram, mot may thudng
chi cho phép qua tai thudng xuyén 25%, khi dé dong qua tai cia may
bién ap 250 kVA la -

Io = 1255y, = 1,25.361,27 = 451587 A

Khi dong qua tai vugt qua 451,587 A thi bo phan tac dong nhiét
phai khdi dong d¢ cat dptomat. Mudn vay phai chinh dinh aptémat 400 A
vl hé s0 khoi dong nhist 1a

Lisa 451587

de.nh = Idm‘a\'l‘ - 400 = 1)13

Vi de 3.2. Can chon 2 4ptomat tSng cho tram bi€n 4p phan phdi
10/0,4 kV dat 2 may bign ap 2 x 25 (kVA)

-

GIAI

Hai dptémat téng vAn duge chon nhyu voi 4ptomat téng cta tram moét
may 250 kVA trong vl du 3.1
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. 2 =250 @

' Pvc(uzavz.g)"i

]

| 12 i

|

,4-{,> , ALL A
&é ’—_)/__" & TG a4 kV

Hinh 3.2. S6 d8 nguyén Iy tram bidn &p
"phan phdi dit hai may bién &p.

250
IdIm‘\Tl = Idrn,e'\T2 2 Idmﬂ;\ = ¥3 04 = 361,26 A

Chon AT, AT, loai NS 400E c6 I;, = 400 A do Merlin Gerin ché
tao.

Aptomat Loai Ugm. (V) Tam, (A) feam o (KA)

AT, AT, NS 400E 500 400 15

DE kiém tra aptomat da chon cdn tinh ngin mach N, thudng dé
mdy cit lién lac md. So d6 tinh toan ngih mach chi bac gom tdng trd
i BA+ 1 cdp + 1 AT giéng nhu s dé tinh ngén mach ¢ vi du 3.1
K&t qua nhu da tinh :

I, = 7,145 kA

Vi Lymat, = Taamat, = 75 KA > Iy = 7,145 kA, chon dpiomat NS
400E cho AT, AT, la hgp ly.

Tigp theo, cdn ki€m tra kha nang cAt qua tai.

Trudng hgp tram dat hai bién ap, khi mdt mdy su c6 cho phép may
con lai qua tai 40%, lic &y dong qua tai bién ap la

Iipa = 14Lmpa = 14.361,587 = 506,22 A
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D& lam duoc chdc nang bao vé qud tai mdy bién 4p, aptomat phai
cat khi c¢d déng idn hon 506,22 A, nghia 1a phai hiéu chinh b phian cit
nhiét cé hé s8 khoj dong

Vi du 3.3. Tu phan phdi clia phan xudng co khi nhan dién ti tram
bién dp xi nghiép vé d& cap dién cho bén ti dong lyc cla phan xudng.
Su d6 nguyén Iy cho trén hinh 3.3. S lieu va phu tai tinh todn clia cac
ta déng lic cho theo bang dudi day. Yeu cau lya chon Aptomat dau nguén
A va toan bd cdc aptéomat dat trong ti phan phdi.

r

Nhdm may To ddng Iuc Py (kW) Cosep
1 3 R 30 08
2 pL2 20 06
3 aL3 30 Qa6
4 DL4 20 06
TPPRX
I -1
! |
| BL7
A -
lo vV { ,(r I| %) <
PYE(3 120 +135) \X\ PYC 370+ 1,50) : o1 2
l“‘( ;é )—‘D‘%ﬁ‘r— /<—D +- ~A |
8 m A 108 rry A, BL3
BA - 250 4 VA 400 A 0 AT A,< :

-

Hinh 3.3. S8 d8 nguyén Iy cffp didn cho phin xudng co khi

N1 - diém ngdn mach dé chon cac aptdmat trong 10 phan phdi xi nghigp ;
N2 - diém ngdn mach d& chon cic &ptdmét trong tu phan ph8i phan xudng.

GIAI

Ddng dién tinh todn eclla cic nhdém mdy di qua cdc daptémat nhanh
ddt trong ti phan phdi phan xudng (TPPPX) la -

30
Ly = Lz = V3 038 08 - ©A

140



20
Ill2 = IIM = ﬁ0,380,6 = 50)6 A
Dong dién qua AT, nghia 1a ddng cin cdp td TBA x{ nghigp vé ta
phan phdi phan xudng (dOng tinh todn cia phan xudng co khi) :

4
Iy = Koy 2 Ly = 085 (2.76 + 2.50,6) = 2152 A
1

Can cd vao cdc dong dién tinh toan chon 4aptdmat do LG ché tao,
eé cdc thong s6 cho theo bang dudi day.

Bang chon 4aptdmat ddu nguén, AT vA cic dptdmat nhanh cia TPPPX -

Aptamat Loal Ugem (V) Lo (A) Tegm (KA)
A, AT ABE 203a 600 225 : 75
A, Ag ABE 103a 600 100 5
A, A, ABE 103a 600 60 5

Sau ddy sé tién hanh tinh toAn ngén mach d& ki€m tra kha ning
¢t cla cdc 4ptdomat da chon.

Bé qua tdng trd cha Aptomét va thanh gdp, ¢6 so d8 tinh toan ngin
mach nhu & hinh 34.

N,

/ ~,
H % e f e /
—o "} 1T LT

Hinh 3.4. 50 d3 thay thd dé tinh ngén mach.

Trong vi du 3.1 da tinh duge :
Zp = 10,496 + ;288 mQ

Véi doan cap 100 m loai PVC (3.70 + 1.5) cfp dién cho phan
xudng cd khi :

0,1 o
Zep = 1 + ixd = 188 —= + j01.0,1 = 96,85 + j10 mQ

Véi di®m ngdn mach N1, trong vi du 3.1 da x4c dinh duge :
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Iy, = 7,145 KA.
Voi didm ngin mach N2 :
Iy = - 400
3V(10,496 + 1,253 + 26,85)° + (28,8 + 1 + 10)°
Kifm tra kha nang cit ngin mach vai A, va AT :
Yamae = 7.5 KA > Iy = 7,14 kA
Lamar = 7,0 kA > Iy; = 4,17 kA
TamatAzatas = O KA > Ly = 417 kA

= 4,17 kA

Vay tdt cA cdc aptomat cua LG chon trong bang déu dam bao yéu

- £ £
cdu cat ngan mach,

Vi du 3.4. Yéu cdu chon lua Aptdmat bao vé binh ndng lanh 2,5 kW,
GIAI

Binh néng lanh dung dién dp pha 220 V, cosp = 1, do vay :

2500

Tima 2 I = 500 11,36 A

Chon dung 4ptémat do Clipsal ch€ tao, ma s§ G4CB 1016C co g,
= 16 A, T4, = 6 kA
Vi hd dan 9 xa tram bién 4p, khong cén tinh kiém tra diéu kién

ngin mach.

Vi du 3.5. Yéu céu lua chon dptémat t6ng cua cAn ho gia dinh cd
eéng sudt dat la 6 kW

-

GIAI

_éng suit tinh toan cba can hd gia dinh :
P, = Ky 2Py, = Kgy- Py = 0,8 . 6 = 4,8 kW
Can ho ding dién ap 220 V, 1y cosp = 0,85,

[ . 2800
lima 2 i = 3557535

Cé thé chon aptdmat 1, = 32 A, § day du phong phat trién phy
tai, chon ding aptémat G4CB 1040C do Clipsal ch& tao, cd Iy, = 40 A,
I = 6 kA.

= 2566 A

cdm
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Khong cin ki€m tra didu kién cAt ngAn mach.

Vi du 3.6. Yéu cdu lya chon céc aptdmat dat trong hop dién cia
mot phong lam viéc chda van phong dai dién nude ngodi kich thudc
4 x 6 = 24 m%

>

GIAI

Phong I1am viéc ctia van phong dai dién bao gém céc phu tai sau :
diéu hod nhiét d6, den, cac mdy mdc van phong nhu may phétdcopy, Fax...

Cu thé véi phong lam viec 24 m? dat :
1 diéu hda cdng suft 2,2 kW
1 8 cAm danh cho céc mdy vin phong 2 kW

Ldy sudt chifu sang P, = 30 W/m®, tinh duge cong sudt chidu sang
phing lam viée

Pes = P, S = 30.24 = 720 W.

Chon so dé hop dién gm 4ptomat tdng va ba &ptémat nhanh cdp
dién cho dén, 6 cAm va diéu hoa.

Ter fryc fdng vio

r 1
| I
| AT |
| >\ {
|

| I
| |
)

L A A <
| S —_—

Bl hoa — G cdm
Ben

Hinh 3.8, S0 d8 nguydn 1y hdp dién phong
lAm viéc nhi vEn phéng dai dién.

Ppy 2200
lamal ® T coss = 22008

= 125 A
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Ppen 720

limaz > U.cosp  220.08 41 A
P} ctm 2000
lamas * T osp = 220 0,8 ~ 1136 A
Py 2200 + 2000 + 720
Limas 2 U.cosp 220 .0,8 = 27,96 A

Chon diing céc 4ptémat do Siemens ch& tao leai 1 cuc + N (trung
tinh). K&t qua chon ghi & bang sau :

Aptdmat Loal Ugm (V) lim (A) leam  (kA)
AT 55Q02-560-0KA40 230 40 2
At 53Q2-560-0KA¥% 230 % 2
A2 55Q2-560-0KA06 230 6 2
A3 5502-560-0KA% 230 16 : 2

Khéng cdn tinh toan ki€m tra khd nang cidt ngin mach.

Vi du 3.7. Yéu clu chon aptdmat bac vé miy mai 10 kW,

GIAI

Cédn luu ¥ ring d€ thao tdc may mai ngudi ta diung khdi dong tu
cho lau bén, cdn aptémat chi dé bdo vé ngin mach cho dong co va doan
day cap. Role nhiét trong khdi déng tif clng lam nhiém vy cit qua tai,
aptomat chi du phong bdo vé qua tai khi role nhiét trong khdi déng tu
bi ket hoac hdng.

AT ; .
20
L
| /< : Kar
76 fU diénm

Hinh 2.8, 50 &8 cfp dign cho ddng cd méay mai

Vi khong biét hiéu suft va hé s8 tii cia mdy mai, Wy K =75 = L
M4y mai dung dién 4p ba pha 380 V, cosp = 0,8
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Pam 10
foma ® Y370, s V3 08808 = 10A

Chon &ptdmat cia ABB cd céc thong s6 ghi o bang sau :

Loai 86 cyc Ugm (V) e (A) logr (KA ‘I
8233 - B25 3 400 25 45 l

Khong cin kiém tra diéu kién cit ngin mach.
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B. TRA CUU

Aptomat tit 5§ dén 225 A do LG ché tao
Bang 3.1.
Loa S0AF 0OAF 225AF
_ ABE | ABS | ABH | ABL | ABE | ABS | ABH | ABL
Kigu ABE 532 | 1ns | 103a | 103a | 103a | 203a |203a | 203a | 203a
Ugm (V) 800 600 | 600 | 600 | 600 | 600 | 800 | 600 | 600
S8 cuc 2 3 2,3 |23 4|23 412 3 4 23 (2 3, 4|2 3 4|2 3 4
gy {A) 5 5 15 125
© 0 20 150
15 5 30 75
20 20 40 200
30 30 40 225
a0 40 50
50 50 60
60 75
75 100
100
loar (KA} 25 5 |75 | ©0 {3 | 758 1 75 | 25 | 3s
réng 75 76 | 90 | 90 | 105 | w05 | 05 | 105 | 05
Kich thude cao | 130 B0 | 15 | 185 | %5 | 5 85 | 85
mm
SAu 64 64 | 64 | 64 | 86 | 64 | 64 | 103 | 103
3cye| 045 o6 | 07 | o7 | 1 11 1 | 21 | 21
Kh‘s:k"’]"“g 3 cye| 085 oa | 1 1 17 | 13 13 | 23 | 23
g
4 cc - - 15 18 23 - 15 25 25
Aptomat tif 250 8&n 1200 A do LG ché tae
Béng 3.2
Loai 4D0AF 800AF 1200AF
Kigu ABE | ABS | aBH | ABL | ABE | ABS | ABL | ABS | ABL
403a | 403a | 403a | 403a | 803a | 803a | 803a | 1203 | 103
Ugm (V) BOO | 600 | 600 | 600 | 600 | 600 | 600 | 600 { 600

146




Tiép bdng 3.2

58 cye 23 23.4‘23,4‘23,4 2,3 (23 4|23 4] 3 4 3, 4
lgem (A} 250 (300) 500 (600) 1000
300 (280) 600 {500} 1200
350 (400} 700 (800)
400 {350) 800 {700}
begm (KA 1B 22 30 35 22 35 42 45 85
réng o 410 40 40 20 20 2% 210 210
Kich
e cao 257 257 257 257 275 275 275 580 252
mm
shu 109 09 08 109 09 109 109 105 WO
2 ce 52 52 52 52 1 Ll !
Khéi
lugng | 3 cve 62 6,2 7.8 6.2 ns 15 ns 194 23
kg - . o
4 cyc 78 78 78 82 182 27 , 26
Aptomat tii 0,5 dén 125 A do Merlin Gerin ché tao
Bang 3.3
hamas Kich thudc {mmj)
Logi S8 cve | Ugn V) | Tqm (A} | (KA
rdng caa séu
DPNa 6 — 32 (A) 1+ N 440 32 45 B 78 70
DPNN 1 — 40 (A) 1+ N 440 40 6 8 78 70
DPRN Vigi € — 40 {R) 1+N 440 40 6 36 78 70
{chfng ro didn)
V4OH (ehbng r¢) 1+N 440 40 LY, 36 81 70
+
10 — 40 (A)
C60a 05 = B3 (A} [12 3 4| 440 3 18 (1 cue) 81 70
C60ON 05 — 63 (A) |12 3 4| 440 6 BxP & 70
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Tidp bdng 3.3

Inema Kich thudc (mm)
Loai S8 cye |Ugm V| lym (A} | (KA
réng cao sfu
Ce0H 05 — 63 (A) 1234 440 63 10 BxP 81 70
Ce0L 05 — 83 (A) 1234 440 63 20 BxP a1 70
NCI100H 10 — 100 {A) 12 3 4| 440 100 6 27 x P 81 70
NCHOL 10 - 100 (A) 12 3 4| 440 63 20 27 x P 81 70
NCI00LS 10 — 100 (A} 12 8 4| 440 63 27 x P a1 70
NCI0OLH 10 — 100 (A) 12 3 4 440 63 30 27 x P 81 70
NC100H 125 H 125 (A) 3 4 415 25 © 27 x P 81 70
Aptomat ki€u hop, diy E, dong ti 15 dén 600 A
do Merlin Gerin ché tao
Bang 3.4.
Inrmac Kich thude (mm)
Loai S8 cuc | Ugn M) | lum (A) | (KA)
rdng cao séu
C10CE 15 — 100 {A) 3 500 00 8 105 128 95
NS225E 125 — 225 (A) 3 500G 225 75 05 161 86
NS400E 250 — 400 (A) 3 500 400 13 140 255 o
NSBDOE 500 — 600 (A) 3 500 600 15 1o 255 w0
Aptomat kiu hop, diy N, dong tit 16 dén 3200 A
do Merlin Gerin ch€ tao
Bédng 3.5.
INmax Kich thude {mm}
Loai S8 ot | Ugm (V) lym (A) | (kA)

dng cao s8u
NSI00N 6 — 100 (A) 234 690 100 g 105 L3l 8&
NSIBON 16 — 160 (A) 23 4 6890 60 8 105 w1 86
NS250N 16 — 250 {A) 2 3 4 690 250 8 105 L)) 85
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Tidp bdng 3.5

I Kich thudc {mm)
Loai 86 cue |Ugy (VY| lym (A ] (KA

éng £ao sfu
NS400N 160 — 400 (A) 34 690 400 4] 140 255 10
NSE30N 250 — 630 (A) 3 690 630 10 10 255 10

C80N 320 — 800 (A} 3, 690 800 25 210 374 72 |
CI00N 400 - 000 (A) 3 §90 1000 25 210 374 172
C125N 500 — 1250 (A) 3, 690 1250 25 210 az4 72
CMI250N 625 — 1250 (A} 3 680 1250 50 418 430 337
CMIBO0N 800 — 1800 (A) 3 690 600 50 418 430 337
CM2000N 1000 — 2000 (A) 3 690 2000 50 418 430 337
CM2500N 1250 — 2500 (A) 34 650 2500 80 218 430 337
CM3200N 1600 — 3200 {A) 3 650 3200 | 50 418 550 3a7

Aptomat kiéu hop, day H, ding tif 1,5 dén 3200 A
do Merlin Gerin ché tao
Bdng 1.6,
barmax Kich thudc (mm)
Loai 86 ouc | Ugm (V)] lgm (A) (kA

réng caon sfu
N3SBOHMA 15 — 80 (A) 3 680 80 & B 120 80
NS100H 1B — 100 (A) 3 4 §90 100 10 105 161 B6
NS60H 6 — 150 (A) 3 4 620 180 0 105 161 86
NS250H 6 — 250 (A) 3 4 690 250 ] 105 161 86
NS400H 160 — 400 (A} 3 4 690 400 20 140 255 0
NS630H 250 — 830 (A) | 3 4 690 630 20 140 285 10
CBOH 320 — 800 (A) 3 4 690 800 40 210 374 72
C100H 400 — 1000 {A) 3 4 690 0Oo 40 210 374 e
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Tiép bing 3.6

INmex Kich thude {mm) —|
Loai 88 oy |Ugy (VI fgm (A) | (kA) y
rdng cao W séu
C125H 500 —+ 1250 (A) 3 4 690 1250 40 20 374 172
CM1250H 625 — 1250 {A) 3 4 690 1250 50 418 430 337
CMIS00H 800 - 1600 {A) 3 4 §90 600 50 418 430 337
CM2000H 1000 — 2000 (A) 3 4 690 2000 50 418 430 337
CM2500H 1250 — 2500 {A} 3 4 690 2500 50 418 430 337
CM3200H 1800 — 3200 (A) 3 690 3200 0| 48 1 550 ‘ 337
Aptomat kién hép, day L, dong tif 16 dém 1000 A
do Merlin Gerin ché tao
Bang 3.7
|— I3 -
(P Kich thuoe {mm)
Loai S8 cue | Ugm V)| lgm (A (kA
réng cao sAy
NS100L 16 — 100 (A} 34 590 100 50 105 w1 86
NSHBOL 15 — 160 (A) 3 4 630 150 50 105 61 86
NS250L B — 250 {A) 34 590 250 50 05 161 85
NS400L B0 — 400 {A) 3 4 690 400 50 uo 255 10
NSE30L 250 — 630 {A] 3 4 880 630 50 140 255 10
Caoi 320 — 800 (A} 3 4 690 800 65 210 3r4 252
C0L 400 -~ 1000 {A) 3 4 690 000 &5 210 374 262
A
Aptomat khong khi, dong tif 800 dém 6300 A
do Merlin Gerin ché tao
Bang 3.8
Inmax Kich thude (mm)
L oai 86 cuc | Ugm (V)] lgm 1A} {kA}
ring cao sy
MO8 800
M0 3 4 690 000 40 435 439 367
mMt2 1250
M6 600
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Tiép bdng 3.8

] INrmax Kich thude mm)
Loai S8 cuc | Ugm (VY| lgm (A) {kA) -
réng cao 54U
M20 2000
&
M25 3 4 90 2500 55 435 439 367
M32 3200
, 4 7
M40 3 650 4000 5 435 439 367
Mso 5000 815 484 367
3 4
ME3 6%0 6300 8 1045 484 267
By phan chéng 1o dién ghép n6i vai aptomat NC45 va NC100
do Schoeider ché tao dé chéng dién giat
Bang 39.
Ma sd Dung & Aptdmat | 1y, cla 4ptdmat (A) | S8 edc cua épt&mﬂ
.
20337 NC45 40
2078 + 20977 NC45 < 53 2
27818 NC100 100
20332 NC45 < 40
20979 + 20878 NC45 = B3 2
27826 NC100 < 00
20343 NC45 & 40
20180 + 20979 NC45 « 63 4
27835 NC100 < 10
Aptomit chdng ro dien RCCB do Schneider ché tao
Bang 3.10.
Loai b (A) iy (MA) Mz higu
30 B2
25
300 16202
2 cyc, Uge = 240V
30 16204
40 0o 6205
300 82085
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Tidp bdng 3.10

Loai lam (A by {MA) M3 hidu
30 16208
83 00 18209
2 oo, Uy, = 240 V 300 ©6210
30 18212
80 100 6213
300 16214
30 %251
25
300 1B252
30 6254
40 100 15255
300 6256
4 cyc, Uy, = 415 V
30 6258
63 0 16259
300 ¥B260
30 15261
- a0 100 6262
300 16263
Aptomat BH do hing Hwa Shik ché tao
Béng 3.11.
Loai BH BHG
S8 cye 1 2 3 1 2 3
Ugm (V) 10/220 220 10/220 220
lgm (A} |5 1015 20, 10, 15, 20, 30, 40, 5 1, 15, 20, 10, 15, 20, 30,
30, 40, 50 50, 60, 75, 100 30, 40, 50 40, 50, 60, 75, 100
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Tiép bdng 8.11
I (KA 5 0
cao 95 95
Kich thudc
{mm) rdng 25 50 75 25 50 75
s8u 585 585
Khéi lugng (kg) 015 031 046 0,15 0,3t 048
Aptomat BH do hing Hwa Shih ché tao
Bang 3.72.
Loai BHP BPQ
L 1 2 3 1 2 3
’7 Ugm (V) 0/220 220 10/220 220
fam (A) 5 1015 20,1 10, 15 20, 30, 40, 15, 20, 15, 20, 30, 40,
30, 4G, 50 50, 60, 75, Y00 30, 40, 50 50, 60, 75, 100
Iy (KA) 5 10
cao 74 74
Kich thudc
{mm} réng 25 50 75 25 50 75
séu 805 805
Kndi iugng (kg) 013 026 039 013 0.26 0329
Aptomat EA do hing Hwa Shih ché tao
Béng 3.13.
Loai EA3R-G EA23-G EA52-G EAS3-G EAB2-G
S8 cuc 2 3 2 2
Ugm (W) 480 600
by, (A} 0, 15, 20, 30 10, 15, 20, 30, 40, 50 60
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Tiép bdng 3.13

Iy (KA 25 5
cao S6 130
Kich thude (mm) réng 80 75 50 75 50
shu &0 60
Khéi iuong (kg} 03 04 05 08 06
Aptdmit FA do hing Hwa Shih ché tao
Bing 314
Loai EAB3-G EAN2-G EA103-6 SA52-G SAB3-G |
58 cyc 1 2 3 2 3
Ugm (V) 600
bam (A} 60 60, 75, KO 10, 15, 20, 30, 40, 50
Iy (kA) 15 5
] cao 130
Kich thudc () | 1ong 75 50 75 50 % 75
S8y 60
Khéi liong (kg) 07 08 07 05 08
Aptomat SA-FA do hfing Hwa Shih ché tae
Bang 3.15.
Loai SAK03-H SAD4-H EA202-G EA203-G EA204-G
S8 oy 2 2 3 4
Ugr V) 800
lgm (A) 10, 15, 20, 30, 40, 50, 60, 75, 100 125, 150, 175, 200, 225
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Tiép bdng 315
ly (KA [ 25 75
T t
. cac | 165
Kich thude - .
o) rong 05 140 05 140
sdu &80
Khdi lugng (kg) 1 14 12 13 16
t
Aptomat SA-EA do hing Hwa Shih ché tao
Bang 3.16
Loal SA203H SA204-H EA402G | EA403G SA403.G |
a : |
58 cye 2 4 2 | 3 I
i |
ud,, (V) 600 '
by (A 125, 150, 175, 200, 225 250, 300, 350, 400
Iy {kA) 25 18 22
can 257
kich thudc
{mm) 180g 140 185 140 140 140
siu 103
Khéi Iugng (kg) 55 62 50 ; 60 62
Aptomat SA do hiang Hwa Shih ché tao
Bang 3.17.
Loai SA404-G SA402-H SA403-H SA404H
S8 cuc 4 2 K] a t
]
t
Usm (V) 600
lym (A) 250, 300, 350, 400
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Tiép bdng 3.17

Iy (KA) 25 35
) ) cao 257 275
Kich thude
{rmm) réng 185 210 280
sdu 03 210
Kha iong (k) 75 ] 93 15
Aptomat EA-SA do hing Hwa Shih ché tao
Bing 3.18.
Loai EAG03-G EAB03-G SAB03-G 8ABO4-G
8d ciec 3 3 3 4
Ugm (V) 800
lgm (A 500, 600 700, 800 500, 600
Iy (kA 25 s
, ) cao 275
Kich thudc
{rmm) réng 210 280
séu 130
Khéi lugng (kg) 05 ns 105 7
Aptomat SA do hang Hwa Shih ché tao
Bing 3.19.
Loai SAB03-G SABD4-G SA1003-G SA1203-G
S8 cuc 3 4 3 3
Uy (VY 800
am {A) 700, 800 1000 1200
ly (KA} s 35
cao 275 400
Kfc(;:)um réng 20 280 210
siu 103 s
Khéi lugng (kg) 15 8.2 2
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Aptomat loai GACB do Clipsal ché tao,
dieo ap 230/400 V

Bang 320
1 ele 2 cye 3 cue byam
{kA)
lgm (A Ma s8 lam (A Ma sd lym (A} Ma sé
06 G4CB100sC 0 G4CB200C 0 G4CBag1oC 6
1© GaCB1010C 16 GaCB20160C B G4CB30wC &
L] G4CBNBC 20 (34CB20200 20 (34CB3020C &
20 G4CB1020C 25 G4CB2025C 25 G4CB3025C &
25 GACB102s5C 32 G4CB2032C 3z G4CB3032C 5
32 GaCB132C 40 G4CB2040C 40 G4CB3040C 5]
40 G4CB040C 50 GACB2050C 50 G4CB30s50C 6
50 G4CB10saC 63 G4CB20630 63 G4CB3063C 6
&3 G4CB063C 100 G4CB2100C 100 G4CB3100C 6
Aptomat loai G do Clipsal ché tao,
dign ap 230/400 VY
Bang 321.
Ma sd
lam (A)
icyc 2 cye 3 cuc 4 cue

6 G4CB100sC - - -
LY GACB1010C G4ACB2010C GaCB3010C G4CB4010C
6 G4CB10%C G4aCB2060 G4CB3MEC GACBAgEC
20 G4CB1020C G4CB2020C (G4CB3020C G4CB4a020C
25 GaCB1025C G4aCB2025C G4CB3025C G4CB4025C
3z G4CB032C G4CB2032C GaCB3032C G4CB4032C
G4CB1040C G4CB2040C G4CB3040C GACB4040C
50 G4CB1050C G4CB2050C G4CB3050C G4CB4050C
63 GaCB063C G4CB2063C G4CB3063C G4CB40630C

100 - G4CB2100C G4CB3100C -
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Aptomat chéng ro dien loai G do Clipsal ché tao,
dién ap 240/415 V

Bang 322
Loai 2 cyc lLoai 4 cyc
Py (mA) Iy (A) Mi s8 o (MAY | g (A M3 sé
30 mA 25 GA4ELJ025/2/030 30 mA 25 (4EL.J025/4/030
an GAELJ0A40/2/030 40 G4ELJ040/4/030
63 G4ELJ063/2/030 63 GAELJ0E3/4/030
100 G4ELJ100/2/030 100 mA 25 G4ELJ025/4/100
100 mA 25 G4EL J025/2/%0 40 GAELJ040/4/100
40 G4EL J040/2/100 63 GAELJ083/4/100
63 GAELJ083/2/100 300 mA 25 G4EL.J025/4/300
00 G4ELLJ100/2/100 40 G4ELJD40/4/300
300 mA 25 G4ELJ025/2/300 63 GAELJ083/4/300
40 GAEL J040/2/300
63 GAEL.J063/2/300
100 G4ELJ100/2/300
Aptomat khong khi 4 cue, 415 V, loai S
do Clipsal ché tao
Bang 3.25.
Loai c& dinh Loai kéo ra duge
ly (KA} lam (A) Mi 58 Iy {KA) lam (A} Ma sé
s5 800 SBOG/F3 55 800 5800/D3
55 1000 S1000/F3 55 1000 $1000/03
55 1250 §1250/F3 55 1250 $1250/03
55 1600 S1600/F3 55 1600 $1600/03
85 2000 S2000/F3 65 2000 82003/D3
70 2500 S2500/F 3 70 2500 $2500/03
85 3200 83200/F3 85 3200 $3200/D3
o0 4000 apS4000/F3 90 4000 §4000/D3
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Aptomat chéng ré dien loai G4EL] do Clipsal ché tac

Bang 3.24.
]
Dong rd (mA) 88 cye Dong dign (A) Ma s8 Ugr (V)
30 2 25 G4EL.J025/2/030 200
40 (G4ELJ040/2/030 }
63 G4ELJ053/2/030 400
100 G4EL J100/2/030
100 2 25 G4ELJo25/2100 200
40 G4ELJ040/21100 }
63 G4ELJ0B3/2/100 400
100 G4ELJ100/2/100
300 2 25 G4EL J025/2/300 200
40 G4ELJ040/2/300 il
63 G4ELJ0B3/2/300 400
00 G4ELJ100/2/300
30 4 25 G4ELJ025/4/030 200
40 G4EL J040/4/030 ]
63 G4EL J063/4/030 400
100 (G4ELJ100/4/030
100 4 25 G4ELJ025/4/100 200
40 G4ELJ040/4/100 4
63 G4ELJ0B3/4/100 400
00 G4EL J100/4/100
300 4 25 G4ELJ025/4/300 200
40 G4ELJ040/4/300 ¢
63 G4ELJO63/4/300 400
00 G4ELJ100/4/300
Aptomat 415 V loai 8 do Clipsal ché tao
Bang 325
Loai 3 cuec Loat 4 cye
Iy {KA) lgr (A} Ma s8 ly (kA) lgm (A} Ma sd
" 20 BTC100/20
30 8TC100/30
40 8TC100/40
50 8TC00/50
60 8TC100/60
75 BTC100/75
100 ATC100/100
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Ti%p bing 3.25

- Loai 3 clc Loai 4 cJc
[ Iy (KA lam (A) M3 s§ e (KA lgm (A MA s8
25 40 8R3125/40
63 BA125/63
80 BR3125/80
100 BRH125/%00
125 BR3125/125
a0 60 BR3BD/160
35 200 8R3250/200
250 BR3250/250
320 BR3400/320
400 BR3400/400
500 8R3E30/S00 35 400 8R4400/400
530 BR3630/630 630 BR4630/630
50 800 BR3800/800 50 800 arR4800/800
60 1000 BR31250/1000 60 1000 8R41250/1000
1250 8R3I1250/1250 250 ¢ BRA41250/1250
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Aptomat ¢ nhd Uy, = 230/400 V, Iy =3 kA
loai 58Q2 do Siemens ché tao

Bang 3.29
Ki higu ey (A c§ng sudt Ma higu Dong g6 Khéi hsong
cdt (Mw) kg}
1 eye " 6 1 58012 160-0KAGE 1?2 0,100
, 0 5302 160-0KATD
,\l 13 5302 160-0KAT3
k % 1 5502 60-0KAT5 2 0,100
20 55Q2 160-0KA20
25 55Q2 150-0KA25
32 1 55Q2 160-0KA32 12 0100
40 5502 150-0KA40
2 cue 6 2 53Q2 260-0KA06 6 0200 !
. 10 5502 260-0KAN
121 13 5502 260-0KA13
'ﬁ; % 2 53Q2 260-0KA1S 6 0,200
20 5502 260-0KAZ0
25 5502 260-0KA25
32 2 5502 PEO-OKA32 6 0.200
40 55Q2 260-0KA40
3 cye 6 8502 360-0KA06 4 0300
‘o 1© 3 55Q2 380-0KA10
2% 13 5802 360-0KA13
T lE 16 58Q2 360-0KA6 4 030
20 3 55Q2 360-0KA20
25 55Q2 360-0KA25
az 3 55Q2 360-0KA32 4 0,300
40 5502 360-0KA40
fode + N 5 . 2 5502 560-0KAD6 8 0,180
wie 10 5502 580-0KATQ
2] 13 55Q2 580-0KA13
LAt ]
6 2 55Q2 S580-0KAI6 [ 0,180
20 5502 560-0KA20 |
25 5SQ2 560-0KA25
32 2 5502 560-0KA32 6 0,180
40 5502 550-0KA40 J
L "
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Aptomat ¢ nhd dien ap 230/400 V Iy = 3 kA

loai 58Q2 do Siemens ché tao

BAng 3.30.
. ] .
Ki h i
i higu lgm (A Cong sufit MA Higu Déng gdi Khdi fugng
cht MW) {ka
1 cye 05 1 55Q2 170-0KADS 2 0400
. 1 5502 70-0KAD!
,\ 18 5502 T70-DKA1S
' 2 1 55Q2 170-0KAD2 2 0100
3 £502 170-0KAD3
4 55Q2 70-0KAC4
6 1 5302 170-0KAQE 12 0,100
8 58012 170-0KAQB
0 5502 70-0KAD
g) 1 55Q2 170-0KA13 © 0,100
6 5502 170-0KA6
20 5502 170-0KARD
25 1 55Q2 170-0KA25 6 0,00
a2 53Q2 170-0KA32
40 5502 170-0KA40
50 1 5502 170-0KA50 ? 0.100
B3 5802 170-0KA63
2 cuc 05 2 5502 P70-0KAOS 8 0,200
i 55Q2 270-0KA01
2 |4 16 i 55Q2 270-0KA1S
ﬂs 2 2 5S02 270-0KA02 6 0,200
3 5302 270-0KA03
4 5502 270-0KAD4
6 2 55Q2 270-0KA0S 6 0,200
8 5802 270-0KA08
10 5502 270-0KAT0
n 2 5502 270-0KA13 & 0,200
16 5502 270-DKAB
20 5502 270-0KA20
25 2 5502 270-0KA25 8 0,200
32 5502 270-0KA32
40 5302 270-0KA40
50 2 53Q2 270-0KAS50 6 0,2000
63 53G2 270-NKAB3
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Tiép bdéng 3.30

Ki higu bam (A) Cong sufit MA hibu Dong g6 Khéi ugng
cdt IMW) ikg)
3 cye 05 3 55Q2 370-0KAQ5 4 0300
1 5502 370-0KAO
e 16 55Q2 370-0KA1S
Wl 2 a 55Q2 370-0KA02 4 0300
3 5502 370-0KA03
4 5502 370-0KAD4
5 3 5502 370-0KADG 4 0300
8 58012 370-0KAOS
10 £5Q2 370-0KAK
13 3 5502 370.0KA13 4 0,300
% 5502 370-0KAS
20 5802 370-0KA20
25 3 5502 370-DKA25 4 0,300
32 55Q2 370-0KA32
40 55Q2 370-0KA40
50 a 55Q2 370-0KA50 4 0,300
63 55Q2 370-0KAG3
Aptomit 3 mhé dien ap 230/400 V, Iy = 3 kA
loai 58Q2 do Siemens ché tac
. _ Bdng 3.31.
Ki higu lgm (A} Cong suft Ma hidu Déng g6 Khéi lugng
cit (Mw) (kg)
Teye + N 05 2 55Q2 570-0KA05 6 0,180
s 1 55Q2 570-0KAQ1
ﬂ_\ 16 5502 570-0KA1S
!| Nl
2 2 5502 570-GKAD2 6 0,80
3 55Q2 S7D-0KAO3
4 58Q2 570-0KAQ4
6 2 55Q2 570-O0KA0S 6 0,80
8 5502 570-0KAC8
10 53Q2 570-0KAK0
13 2 5502 570-0KA13 6 0,180
B 55Q2 570-0KA15
20 5SQ2 570-0KA20

168




Tiép bdng 3.31

!

Ki higu lam (A} Cong suflt ME hiou Doéng g6 Khéi Iuong
cit (MW} ()
25 2 5802 570-0KA25 6 0,180
32 5502 570-0KA32
40 5802 570-0KA40
2
50 5802 570-0KAS0 § 0,180
63 5502 570-0KAB3
5802 670-0KAD4
Acue + N 05 4 5502 670-0KADS 3 0,380
1 5SQ2 670-0KAO1
15 5802 670-0KA1S
I: '|4 1‘ 1NJ’|A
2 4 5502 670-0KAD2 3 0380
Py ls I 3 5802 670-0KAD3
4 55Q2 670-0KAD4
6 4 5502 670-0KAD6 3 0,280
8 5802 670-0KA08
10 5502 B70-0KA1
13 4 55Q2 670-0KAR 3 0380
B 5502 670-0KA%
20 5502 670-0KA20
25 4 5502 870-0KA25 3 0,380
32 5802 670-0KA32
40 5602 670-0KALD
50 4 5502 670-0KASO 3 0,380
63 58Q2 &70-0KAB3
Aptomat cd nho, dien ap 230/400 V, Iy = 4,5 kA
loai 55Q3 do Siemens ché tao
Bdng 3.32
Ki hidu lam (A Cong sut MA higu Déng gbi Khéi lugng
clt (MW) (kgj
1 cyc 0,5 1 5503 70-0BA0S 12 0,140
1 55013 170-0BA01
16 5503 170-0BAS
2 1 5SQ3 170-DBAD2 2 0140
3 5503 70-0BA03
4 55033 70-0BAD4
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Tiép bdng 3.32

, T
Ki higy lom (A ] Cong sudt Ma higu Dong g6 | Khfi Iuong
cht (MW) (kg)
1 cde 6 1 58Q3 170-BADE 12 040
8 55Q3 70-BADB
10 5803 170-BAD
] 1 55Q3 170-BAS 12 0,140
20 55013 170-BA20
25 5503 170-BA2S
32" 1 55Q3 170-BA32 2 0,140
40 5502 170-BA40 0150
50 55Q3 170-BASO
2 cye 05 2 58Q3 270-1BA0S 8 0280
1 5503 270-BAM
16 58Q3 270-1BA1S
2 2 55Q3 270-1BA02 6 0.280
3 5803 270-1BA03
4 58Q3 270-BAD4
6 2 55Q3 270-1BADS & 0.280
e 553 270-1BA0S i
10 SS$Q3 270-1BAD |
16 2 5803 270-BA 6 0280
20 5803 270-1BA20
25 55Q3 270-1BA25
3z 2 5503 270-18A32 6 0280
40 55003 270-1BA40 0300
L 50 55Q3 270-1BA50
Aptomat ¢d nhé, dien ap 230/400 V, Iy = 45 kA
loai 58Q3 do Siemens ché tao
Bang 333
Ki hidu lam (A} c§ng sufft Ma Hidu Déng gbi Khéi luong
cét MwW) {kaj
1 oo 05 3 53Q3 370-1BAOS 4 0,420
1 55Q3 370-BAO1
16 58Q3 370-BA15
2 3 5803 370-BA02 4 0420
3 85013 370-BA03
4 55Q3 370-BA04
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Tiép bang 3.33

K hi | & ;
I higu am (A C ng sust ‘7 M2 higu Dong gbi Khéi Iugng
: cit (MW) (7))
1 oo 3] 3 5803 370-BADS 4 0,420
8 55Q3 370-BA08
10 5803 370-BAD
16 3 58013 370-BA 4 0,420
20 55Q3 370-1BA20
25 55Q3 370-BA25
32" 3 5503 370-BA32 4 0420
40 58Q2 370-18A40 I 0450
50 5803 370-BA5S0 j
3 cue + N 6 4 5503 670-1BA0S 3 0510
© 5503 670-BAW
16 5803 670-BAS
20 4 5803 B70-BA20 3 0510
25 55Q3 670-1BA25
32" 5503 670-BA32
40 4 55Q3 670-1BA4D 3 0540
50 55Q3 670-BAS0 :
J |
Aptomat ¢d nho, dien ap 230/400 V, Iy = 6 kA
leai 5358X2 do Siemens ché tao
Bdng 3.34.
Ki higu lgm, (A cc:ng sudt ME higu Déng g6 Khéi Wigng
cdt (MW) tkg)
1 cue 1 1 55X2 1015 12 0140
16 55X2 115-5
2 5$X2 102-5
3 1 55X2 103-5 12 0,140
4 58X2 104-5
6 58X2 106-5
10 1 58X2 110-5 12 0140
1) 55X2 165
20 58X2 120-5
25 1 55X2 1255 1?2 0140
az 55X2 132-5
40 5SX2 1405 0150

171



Tiép béng 3.34

Ki higu fem (A} Cong suft M2 hitu Dong g6 Khéi lugng
ot (MW) (k)
2 o 1 2 58X2 20%5 6 0,280
16 55X2 2155
2 58X2 202-5
3 2 58%2 2035 6 0,280
4 5SX2 204-5
6 5SX2 208-5
1 2 58X2 210-5 6 0,280
% 58X2 216-5
20 §SX2 220.5
25 2 58X2 2255 6 0280
32 55X2 2325
40 58X2 240-5 0,300
3 cye 1 3 55X2 3015 4
16 5SX2 315-5 0420
2 58X2 302-5 .
3 3 §$X2 303-5 4
4 55X2 304-5 0,420
6 5$X2 3065
© 3 5SX2 310-5 4
% 55X2 3165 0,420
20 58X2 3205
25 3 §SX2 325-5 4 0420
3z 55X2 332-5
40 55X2 340-5 0,450
Aptomat of mhd, dien ap 230/400 V, Iy = 6 kA
loai 58X2 do Siemens ché tao
Bang 3.35.
KF hitu lam Gong suflt M& hiBu Pong gti | "N on
(A} cdt (MW) (k@)
1 eye 6 55X2 106-6 2 00
10 8SX2 110-6
13 5SX2 1136
® 5SX2 116-6 2 0140
20 58X2 1206
25 55X2 125-6
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Tidp bing 3.35

;o lam Céng suft . . | Kh& lugng
Kt hidu (A) cit (MW) MA higu Béng g (kg)
1 eye ag" 1 55X2 1326 12 0140
40 58X2 140-6 0,150
50 55X2 150-6
2 cue 6 2 58X2 2066 6 0,280
10 58X2 2106
13 55X2 213-6
15 2 58X2 216-6 6 0,280
20 58X2 220-6
25 . 58X2 2256
32 2 58X2 2326 8 0,280
40 5SX2 2405 0300
50 §5X2 250-6
3 eyc 6 3 58X2 306-6 4 0420
0 5SX2 310-6
13 55X2 3136
B 3 58X2 316-6 4 0420
20 55X2 320-6
25 58X2 3256
32" 3 58X2 3326 4 0420
40 58X2 340-6 0450
50 5SX2 13506
1ogec + N 6 2 53X2 506-6 & 0,230
© 55X2 510-6
13 55X2 5136
6 2 55X2 5166 6 0.230
20 58X2 520-6
25 55X2 525-6
32" 2 58X2 532-6 6 0230
40 55X2 5406 0,240
50 58X2 550-6
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Aptomat ¢d nhé, dien ap 236/400 V, Iy = 6 kA

loai 88SX2 do Siemens ché tao

Bang 3.38
; C i
Ki hidu am (A) 1 Cong suft M3 higu Déng gai | (NG luong
cit (MW} {kg)
1 cyc ' 03 1 53X2 14-7 ? 040
05 53X2 1057
1 55X2 1017
16 1 55X2 157 ? 07140
2 55X2 102-7
3 55X2 1037
4 1 55%2 104-7 2 0140
6 5SX2 1067
8 5SX2 108.7
) 1 55X2 110-7 © 0,440
| 13 58X2 13-7
® 5SX2 T6-7
20 1 58X2 120-7 12 0140
25 55X2 1257
ag" 55X2 1327
40 1 5SX2 10-7 ] 0,50
50 5SX2 1507
3" 5SX2 183.7
i
2 cye 05 2 5$X2 205-7 & 0,280
1 5SX2 2017
16 55X2 215.7
2 2 §SX2 202:7 6 0280 |
3 5SX2 2037
4 58X2 204-7
6 2 5SX2 206-7 B 0,280
B 58X2 208-7
0 5SX2 210-7
13 2 5SX2 2137 6 0,280
% 53X2 216.7
20 56X2 220-7
25 2 58X2 225-7 6 0280
3z 53X2 2327 :
40 55X2 240-7 0300
50 2 5SX2 250-7 6 0,300
63" 5SX2 2637
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Aptomat ¢ nho, dién ap 230/400 V, Iy = 6 kA
loai 55X2 do Siemens ché tao

Bang 3.37
K hidu lam (A} | Cong sudt M3 higy Dong goi | KNI uong
cht (MW) k)
3 cue 05 3 5SX2 305.7 4 0420
1 5SX2 3017
18 58X2 315.7
2 3 58X2 302.7 4 0420
3 55X2 303-7
4 5SX2 304-7
6 3 5SX2 3067 4 0420
8 55X2 3087
10 58X2 310-7
13 k! ESX2 N3-7 4 0420
1 5SX2 316-7
20 55X2 320-7
25 3 58X2 325.7 4 0,420
32" ESX2 3327 '
a0 5SX2 440-7 0450
50 3 55X2 350-7 4 0450
ga? 5SX2 3637
Tede + N 5 2 55X2 506-7 6 0230
0 55X2 510-7
3 58X2 513-7
15 2 55X2 516-7 6 0,230
4 20 5SX2 520-7
25 58X2 525-7
32 2 58X2 532-7 6 0230
40 58X2 540-7 0,240
50 5SX2 550-7 ;
3eoye + N 10 4 88X2 810-7 3 0510
% 55X2 6%-7
20 55X2 620-7
25 4 5SX2 6257 3 050+
32 59X2 6327 :
40 5SX2 B4D-7 0,540
50 4 55X2 650-7 3 0540

175



Aptomit od nhd, dign ap 230/400 V, Iy = 6 kA,

loai 58X2 do Siemens ché tao

Bang 3.38
Ki higu bym (A} Cﬁ,ng suft M& hibu péng o Khéi lugng
cit (MW) {kq)

1 eye 05 1 85X2 105-8 2 0,140

1 55X2 1018

16 5SX2Z 115-8

2 1 5SX2 102-8 12 0,140

3 58X2 1038

4 55X2 104-8

6 1 55X2 106-8 12 6,10

8 58X2 108-8

0 5SX2 10-8

13 1 58X2 138 12 0140

% 5SX2 16-8 .

20 55X2 120-8

25 1 55X2 125-8 2 0140

32 55X2 132-8

40 58X2 140-8 0,150

50 1 55X2 150-8 2 0,150
2 oo 05 2 55X2 2058 6 0280

1 53X2 2018

16 55X2 2158

2 2 . 58X2 202-8 6 0,280

a3 55X2 203-8

4 ESX2 204-8

6 2 55X2 2068 & 0,280

8 58X2 208-8

0 ESX2 210-8

13 2 5SX2 2138 5 0280

% 58X2 2168

20 5SX2 2208

25 2 55X2 2258 6 0,280

32 5SX2 2328

40 58X2 240-8 0,300

50 2 55X2 250-8 6 0,300
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Tiép bdng 3.38

Ki higu lam Cong suét M3 higu Déng g6i | NG tong
(A) cht (Mw) (kg}
3 cye 05 3 5SX2 305-8 4 0420
1 58X2 3018
16 58X2 3158
2 3 5SX2 3028 5 0420
3 55X2 303-8
4 5SX2 404-8
3 3 558X2 3068 4 0420
8 58X2 308-8
© 58X2 310-8 ,
13 3 55X2 313-8 4 0.420
% 55X2 3168
20 5SX2 320-8
25 3 58X2 325-8 4 0420 |
a2 58X2 3328
40 55X2 340-8"
50 3 58X2 3so-a" 4 0,420
Aptémat cd nhé, dign ap 230/400 V, Iy = 10 kA
loai 558X4 do Siemens ché tao
Bing 3.39
. . . il
Ki higu lam Ceng sudt M3 higu Dong goi | KNG luong
(A) cdt (MW) {kg)
1 cue 6 1 5SX4 06-6 " 0,40
10 5SX4 110-6
3 58X4 113-6
% 1 55X4 16-6 12 0,140
20 58X4 1206
25 55X4 125-6
a2" 1 . 55X4 1326 2 0,140
40 5S5X4 140-6 0,150
50 53X4 1506
2 oy B 2 58X4 206-6 6 0,280
© 55X4 2106
13 55X4 2136
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Tiép bdng 3.39

[ .
Ki higu o Cong sust M& midu pong goi | NG uong
{A) cit (Mw) {kg)
2 oyc % 2 55X4 2%6-6 6 0,280
20 5SX4 220-6
25 55X4 2256
az 2 5SX4 2326 6 0,280
ap 58X4 240-6 0,300
50 58X4 2506
3 cuc 6 3 55X4 3066 4 0,420
) 55X4 3106
! 55X4 313-6
® : 3 55X4 316-6 4 0.420
20 [ 5SX4 3206
i 25 53X4 325-6
;
. 32" 3 55X4 332-6 4 0420
_ 40 53X4 340-6 0450
. 50 } 5SX4 350-6
| |
Aptomat c@ nho, dien ap 230/400 V, Iy = 10 kA,
loai 55X4, do Siemens ché tao
Bang 340
| 5 - '
ki it fgen Cé,ng suit WA hity Déng gbi Khdi lugng
(A) cit {(MwW) {kg}
1aJc 05 1 59X4 1057 12 0,140
1 55X4 10+7
16 55X4 157
2 1 5SX4 102-7 2 0,140
3 55X4 1037
4 55X4 104-7
6 55X4 1067 12 040
8 1 ESX4 W08-7
10 55X4 10-7
13 55X4 M3-7 2 0140
% 1 5SX4 16-7
20 5SX4 120-7
25 55X4 1257 2 0140
32" 1 55X4 1327
a0 58X4 W07 0,150
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Tiép bdng 3.40

N
K higu o Corg s Ma higu Déng o | KNG ng
(A) cat (Mw) (kg)
50 55X4 150-7 12 0,150
2 cye 05 2 55X4 205-7 6 0.280
1 585X4 2017
16 55X4 2157
2 2 58X4 2027 & 0.280
3 5SX4 2037
4 5$X4 204-7
6 g2 58X4 206-7 6 0.280
B 55X4 208-7
10 55X4 210-7
12 2 58X4 2137 6 0,280
16 55X4 2167
20 55X4 220-7
25 2 58X4 225-7 6 0280
az 55X4 232.7
40 I 5SX4 240-7 0,300
50 L 2 58X4 250-7 8 0,300
Aptomat ¢3 nhé, dién ap 230/400 V, Iy = 10 kA
loai 58X4, do Siemens ché tao
Bing 3.41
| ]
' At b
Kl higu lam  COng s Ma hidu Dong g | KNG weng
(A) cit (MW) kg
3 cye 05 3 58X4 3057 4 0420
1 55X4 30%7
16 58X4 3157
2 3 58X4 302.7 4 0,420
3 55X4 3037
4 585X4 304-7
6 55X4 306-7 4 0,420
8 3 55X4 308-7
0 5$X4 310-7
13 55X4 313-7 4 0420
% 3 55X4 316-7
20 55X4 320-7

179



Tidp bdng 3.41

Kl higu s Cong suflt M higu peng g | KNG luang
(A) cat {Mw) {kg)
25 3 55X4 3257 4 0420
32% 55X4 332-7
40 55X4 3407 0,450
50 3 58X4 350-7 4 0450
Toge + N 6 2 58X4 506-7 6 0,230
B 5SX4 510-7
0 55X4 5137
6 2 5SX4 516-7 6 0230
20 55X4 520-7
25 55X4 525-7
32 2 55X4 532-7 6 0,230
40 5SX4 540-7 0,240
50 55X4 550-7
3 cuen + N 0 4 53X4 610-7 3 0510
17 58X4 613.7
6 55X4 616-7
20 4 55X4 620-7 3 050
25 55X4 6257
32 55X4 632-7
40 4 58X4 6407 3 0,540
50 55X4 650-7
Aptomat 3 nhé, dien ap 230/400 V, Iy = 4,5 kA,
loai 55X5, do Siemens ché tao
Béng 342
Ki higu lam Gong suft M3 hiu Dong g& | KNG luong
(A) cit (Mw) : {kkg)
1 cic 05 1 5SX5 1057 12 0,140
1 58X5 1017
16 53X5 1157
2 1 58X3 12-7 12 0u0
3 5SX5 103-7
4 5SX5 104-7
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Tiép bdng 3.42

K( higu am Cong sudt Ma higu Déng goi | Kh8H long
(A) cét (MW) (kg)
1 eyc 6 1 55X5 106-7 12 0,140
8 55X5 108-7-
10 ESX5 110-7
13 1 5SX5 3.7 ? 0,140
% 58X5 116-7
20 5SX5 120-7
25 1 55X5 125.7 © 0,140
32 SSX5 132-7
2 cyc 05 2 58X5 205-7 B 0280
1 58X5 2047
16 58X5 215-7
2 2 58X5 202-7 B 0,280
3 5SX5 203-7
4 55X5 204-7
6 2 55X5 206-7 6 0280
8 58X5 208-7
0 55X5 210-7
13 2 58X5 213-7 6 0,280
% 53X5 216-7
20 5SX5 220.7
25 2 5SX5 225.7 6 0280
32 58X5 2327
Aptémat o6 dong lon, dien ap 230/400 V, In = 6 kA,
loai 58X6, do Siemens ché tao
Bang 3.43
KI hidu ltrm Céng suft M higu Déng g6 Khéi luong
{A) cit (MW) {kg)
1 cuc 40 15 5SX6 140-6 6 0,260
80 5SX6 1506 '
63 55X6 1635
2 eye 40 3 55X6 240-6 3 0510
50 55X6 250-6
63 55X6 263-8
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Tidp bdng 3.43

R 1
K higu lem Cong sudl M4 higu Déng goi Kndi uong
(A) cht (MW) {kg)
3 cue 40 a5 5SX6 340-6 2 0750
50 5SX6 350-6
63 5SX6 3636 |
4 ouc 40 B SSXB 440-6 1 1000
50 58X6 450-6
63 5SX6 463-6
Aptomat dong lon, dien ap 230/400 V, Iy = 6 KA,
loai 5$X6, do Siemens ché tao
Bang 344
K( higu | Cong suét Ma hidu Déng g | KNG uong
(A) cit (MW) (ka)
1 oy 40 15 55X6 140-7 6 0,260
50 58X6 150-7
63 5SX6 163-7
80 15 5SX6 180-7 6 0.260
0o 55X6 1917
125" 58X6 1927
2 oyc 40 3 58X6 240-7 3 0510
50 5SX6 250-7
63 53IX6 263-7
80 3 5SX6 280-7 3 0510
100 5SX6 2917
125" 55X6 2927
3 oye 40 45 5SX6 3407 2 0750
50 5SX6 350-7
63 55X6 363-7
80 45 5SX6 380-7 2 0750
100 58X6 3917
125" 59X6 3927
4 cyc a0 6 ESX6& 440-7 1 1000
50 58X6 450-7
63 55X5 463-7
80 & 5S8X6 480-7 1 1000
100 5SX6 4917
125" 5SXE 492-7
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Aptomat dong lon, dien ap 230/400 V, Iy = 6 kA

ioai 58X6, do Siemens ché tao

Bang 345
. lyrm Cang suét , , | Knéi hion i‘
Ki higu o cétgLMW) Ma higu Déng goi o) 9
1 cye 40 15 55X6 140-8 & 0,260
50 55X6 150-8
63 58X6 53-8
80 15 55X6 180-8 6 0260
100 55X6 1918 :
2 cuc a0 3 55X6 240-8 3 0510
50 55X6 250-8
63 55X6 263-8
80 3 58X6 280-8 3
00 55X6 2918 0510
3 cyc 40 45 5SXE 340-8 2
50 55X6 350-8 0,750
83 5SX6 363-8
80 45 55X6 380-8 2 l
100 55X6 391-8 0750
4 cyc 40 6 55X6 440-8 1
50 55X6 450-8 1000
63 58X5 463-8 :
80 6 5SX6 480-8 1
100 55X6 4918 1000
l j
Aptomat dong lon, dien ap 230/400 V, Iy = 10 kA
loai 58X7 do Siemens ch& tao
Bang 3.46.
: '1
K hidu gem Céng suét Vi hidu Déng gbi Khé luong
(A) cit (MW) {kgl
1 oJe 40 15 5SX7 140-6 6 0260
50 58X7 150-6
63 58X7 1B3-6
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Tiép bdng 3.46
Ki higy larm Cong sust M3 hidu pong g | "G hong
(A) cat (Mw) kg)
2 eye 40 3 5SX7 240-6 3 050
50 5SX7 250-6
63 5SX7 2636
3 cuc 40 45 ESX7 3406 2 0750
50 55X7 350-6
83 BSX7 3636
4 ¢lc 40 5 BSX7 440-8 1 1000
50 5SX7 450-8
63 5SX7 4636
Aptomat dong lon, dién ap 230/400 V, Iy = 10 kA,
loai 58X7 do Siemens ché tao
Bdng 347
I g j
Ki higu lam Cong suft M& higu pong gai | [ luong
(A) cit (MW) {ka)
1 cyc 40 15 55X7 140-7 3] 0,280
50 5SX7 150-7
63 5SX7 637
80 15 5SX7 180-7 6 0,260
<00 58X7 1917
5" 58X7 1927
2 cJc 40 K| 5SX7 240-7 3 0510
50 58X7 250-7
83 58X7 2637
80 3 5SX7 280-7 3 051
100 58X7 2017
1o5Y 5SX7 2927
3 oye 40 45 5SX7 340.7 2 0750
50 8SX7 350-7
63 55X7 3637
80 45 5SX7 380-7 2 0,750
00 SSX7 3917
125" 5SX7 392-7
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Tiép bing 3.47

Ki hidu lgem Céng suft M& hiduy Déng g6 Khéi iugng
(A) cdt (Mw) (kg}
4 cyc 40 6 58X7 440.7 1 1000
50 58X7 450-7
63 58X7 463.7
80 6 5SX7 4807 1 1000
100 5SX7 4917
125" 5SX7 492.7
Aptomat dong lon, dien ap 230/400 V, IN = 6 kA
loai 58X7 do Siemens ché tao
Bang 3.48
Ki hibu lam Céng suft MA hid Béng adi Khéi Iugng
Fh (A) cit (MW) U 09 kg)
1 cue 40 15 58X7 140-8 6 0,260
50 58X7 150-8
63 53X7 1638
80 15 5SX7 180-8 6 0.260
100 5SX7 1918
2 cuc 40 3 58X7 240-8 3 0510
50 BESX7 250-8
63 55X7 263-8
80 3 55X7 280-8 3 0510
100 58X7 2918
3 cye 40 45 58X7 340-8 2 0,750
50 58X7 350-8
63 58X7 363-8
80 45 55X7 380-8 2 0750
100 58X7 3918
40 & 55X7 440-8 1 1000
4 cue 50 55X7 450-8
63 55X7 4683-8
80 8 55X7 480-8 1 1000
100 55X7 4918

185



Aptomat chéng ro dién RCCB do Siemens ché tao

Béng 3.49.
I lgm» S8 cye T
N A 2 4
2MW 2,5MW aMw ‘
10 mA L 5SMNNCSC70 - -
25 55M131203C70 - 55M134205C70
30 mA 40 5SMI3140SCTO - 55M13440-SC70
63 - 5SM13B0SCTO0 55M134650SCT70
80 - SEMI3170SC70
25 55Mi41205C70 58M144208C70
40 55MI41403C70 - 55044408070
00 mA
63 - 5SM14160SC70 55M144605C70
80 - 5SM141703C70 ]
25 55M151205C70 - 55M164208C70
03 A 40 5SMIE10SC70 - 55M154408C70
63 - ESMIBIB0SC70 SSMIB460SC70
i 80 - 55MIB170SC70
Pac tinh ki thuat chung cla cac loai
aptomat do SIEMNES ché tao
_ Bang 3.50
Loai 55Q2 55Q3 55X2 55X4 55X5 55X6 55X7
S8 cuc 1 . . . . . . .
2 . . ] ] [ ] . .
3 ] » » . L] . »
4 . »
14+ N . [ ] - .
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Tiép bdng 3.50

Loai 55Q3 5503 558X2 55X4 58X5 58X6 SSX7 :'f
3+N . d . -
Ugm (V) 440 440 440 440 440 440 440*
by (KA) a3 45 6 % 0 a5 { 6 10

Aptomat kiéu AIL-25 de Lien Xo (cl) ché tao

Bang 3.51
[ . . i
\ Méc bao v kidu nhigt cé Mbc bdo vé
thdi gian kidu dién t
loai | Dién | Déng | Gidi | Thdi gian tac d8ng khi | Dong dign cét
Kidu S8 cye| dong 4p dign han qué taj tle thos
dign ‘ Ut lgm déng -
v A dign 1t 135 6 déng ! dang
\ | | didu | dong dong | dong | xoay | mdt
! ; i chinh, A[ chinh | chinh | chinh | chidu, | chidy,
] dinh dinh dinh A A
AIT-25-3MT k| 15 T-16 ‘ | 14
xoay i
AIT-25-3M chidu 380 25 |16 - 25 ‘ 175 22
All-25-3M 4 2 - 54 | khéng | khéng [ 28 36
64 |4 -84 tic I4n w1 45 57
déng hén dén —
ALT-25-2MT 0 |64-0| sau |[30ph| 10s 70 80
mit 1h
2 chidu | 220 ]
ALl-25-2M 18 0 -6 10 140 i
AlT.25-2 25 |16 - 25 175 220 i

Aptomat kiéu AB do Lién X6 (c@) ché tao

Bang 3.52
| |
Kifu Ugrm lgen Imax Théi gian ot
(Vi (A) {kA) tde thdi {s)
AB - 4 400 400 42 Q06
AB - 10 400 1000 42 006
AB - 15 400 1500 65 0,08
AB - 20 400 2000 65 009
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Aptomat kifu A3100 - A3140 do Lien Xo (cfi) ché tao

Bang 352
Dang Dang Dbng—-|
Ky higu Déng moc dién dinh | dién tac
Kidu | theo két | dinhk Dign &p Udm, S8 cyc | bao vé | mlc cla | déng
cdu  |mlc Ly, v ddng | moe bao | tic thd,
dién ve, A A
A cye dai
AZ150 A3 0 220 1 phén 15, 20, 25
Adz &0 220 380 2 tu 30, 40, 5O -
A3E3 220 380 3 nhiét 60
A3N0 A3N3A 100 220 500 2 15 150
A3N4/1 ] 3 20 200
25 250
téng 3 300
hap 40 400
50 500
60 600
80 800
00 1000
A3N0 A3N3/5 00 220 500 s 15 150
A3N4/5 3 20 200
dién 25 250
t 40 300, 400
80 500, 600
W00 1000
A3120 A3123 100 220 500 2 téng 15, 20, 430
i A3124 3 hop 25, 30, 600
' 40, 50, 800
60, 80
100
30 430
diégn U 100 840
500, 80C
A3130 AM33 200 220 500 2 tdng 120 840
A3134 3 hdp 150 1050
200 1400
200 840
dién tJ 1050
100
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Tidp bdng 3.53

A3140 A3143 600 200 500 2 300 200 r
A3144 3 téng 300 2800
hop 500 as00
600 4200
600 1750
290
dhén tu 2800
3500
4200

Chi thich : - Khi ddng qué tii blng 11 ddng chinh dinh, 4pt&mat khéng tac déng
- Kni dong qua tai bling 135 déng chinh dinh, AptBmat tc déng khong qui 30 ph.

Pién trd vi dign khing cia cu¢n day bdo vé
qua dong dién coa Aptdmat, mS2

Bang 3.54
Dang din dinh midc cda 50 70 20 40 200 00 500
cudn diy, A
X, mQ 27 13 086 055 028 01 0,094
r, mQ & nhidt d9 65°C 55 235 130 074 0,36 015 o2
Pidn trd tifp xic cia chn dao va Aptomat, m{l
Bdng 3.55
Dong dign dinh muc, A | 50 70 00 10 200 400 500 1000
Aptémat 13 10 075 065 06 04 025 -
Céu dao - . 05 . 04 02 015 008
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4. DAY DAN VA CAP

D& din dién ngudi ta chg tao ba loai day : day boc cach dién, day
ddn trdn va day cap.

D&y boc céch di¢n ding cho lu6i dién ha 4p, chu yéu la dién noi
that. Cd loai day boc ruot déng, o6 loai rudt nhdém, day don hoac day
doi, cing ho#ic mém, moét soi hoac nhiéu sgi.

Déay dén tran bao gfm day déng trdn (M), day nhém trdn (A) va
day nhom 16i thép (AC), trong dd voi ddy AC phén nhdém lam nhiém vu
din dien, phan thép 1am tang d6 bén co. Day déng trdn cd nhuge diém
14 dit va nang nén mac du din dien t6t hon nhom vin chi duge diung
4 nhitng mdi truong dic biét. Day nhém trdn do kha nang chiu lyc cg
kém nén chi duge diung trén luéi ha ap. Day nhdm 16i thép diing & moi
cfp dien 4p. '

Cép 12 loai day din dac biet. Ngudi ta ch& tao cap 1 Isi, 2 loi, 3
16i, 4 l6i. Loi cd thé bing déng hoac bing nhom. Cip duge cach dien
bang PVC hoic XLPE. Tén cia cdp dude goi theo chdt cich dign va vat
litu lam 16i. Cap cdch dien PVC c6 lsi bing déng dugc goi 12 cap PVC
161 déng. Cap cdch dién XLPE c6 16i nh6m duge goi 14 cap XLPE lsi
nhém. Ngudi ta ché tac ra nhidu loai cdp cd dic tinh khéc nhau thich
Ung véi méi trudng st dung : c4p trong nha, dudi dat, ngoai trdi, cap
chiu chua man, chiu 4in modn hoa chdt, chiu luc co gisi, chiu ha v.v..

Trong so d6 dién, day ddn va cdp duoe ky hitu bidng cdc nét v& trén
dd ghi ddy d& céc thong tin cia ching, bao gém vat lisu 1am day (d6i
vOi day boc, day tran), vat lidu cach dién (d6i véi cdp), s6 lugng va ti6t
dién day dan pha, s6 lugng va tist dién day trung tinh, s6 16 dudng day
(n). Cu th& nhu sau : '

- Ky hi¢u day din cao ap

n. Vat litu 1am day - Tiet dien day.
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Vi du : Dudng day trén khéng 1 18 (10 don) day din AC

tiét dien 35 mm?® AC - 35
Duting day trén khong 2 16 (0 kép) day dén AC,
tiét dien 120 mm? 2AC - 120

- Ky hiéu day dén ha 4ap
Voi duong déy trén khong
n Vat ligu lam day (m.F + 1.F)
trong do :
n - s8 16 dudng day
m - s§ day pha
F - tiét dien day pha (mm?)
F, - tigt dién day trung tinh (mm?).
Ti l&¢ F, so voi F thutmg cd tri 56 sau
Vai ludi 3 pha 4 day ¥, = -;— F
V6i lugi 1 pha, 2 pha F, = F.
Vi du : Dudng day trén khong 1 16, day dédn nhoém
tigt dién 25 mm’ A(3.25 + 1.18)
Dudng day trén khong 2 16, day nhém 16i thép,
tigt dien 50 mm? 9AC (3.50 + 1.35)
Dudng day trén khéng 1 pha, day nhom,
tiét dién 16 mm’ A(1.16 + 1.16)
Dudng day trén khong 2 pha, day nhom,
tiét dien 25 mm’ A2.25 + 1.25

Vai day boe
vat ligu Jam day (m . F)
Vi du : Day dong 2 loi tiét dien 4 mm’ M(2.4)
Day déng 1 I6i tiét dign 6 mm® M(1.6)

- Ky hiéu cap
Véi cdp cao dp
n. Vat lidu cAch dign (m. )
Vi du : Cap PVC 3 loi, tiét dién 16 mm’, 15 don
PVC (3. 16)
4
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Cap XLPE 3 lai, tiét dién 50 mm? 16 kép
2XLPE (3 x 50)
3 cdp PVC 1 lsi, ti6t dién 185 mm*
3PVC (1 x 185)

Véi cép ha ap
n. Vat ligu cich dién (mF + 1F,)
Vi du. Cap PVC, mot 16, 4 loi, ti6t dien 120 mm?>
PVC(3 x 120 + 1.70)
Cap XLPE, 16 kép, 4 1o[i>, tiet dien 70 mm?
5 2XLPE 3 x 70 + 1.50) <
Trong t&t cA cdc ky hi6u trén, ti€t dién day pha va day trung tinh

cia day AC la tiét dién ddn dién, nghia 13 tigt dién cda ph&n nhém trong
day hén hop.

<1

A. LUA CHON TIET DIEN DAY DAN VA CAP

CS ba phuong phdp lua chon tigt dién day din va céip

1. Chon wér dién thee mét d6 kink (€ cia dong dién J\,

Phuong phdp nay ding d€ chon day dln cho luéi cd dién 4p U =
110 kV, bdi vi trén ludi nay khéng c6 thiét bi su dung dién tryc tiép
ddu vao, véin dé dién 4p khéng cdp bach, néu chon day theo Jy, sé ¢d
lgi vé kinh t& nghia 1a chi phi tinh tod4n hang nam th&p nhit.

Ludi trung 4p d6 thi va xf nghiep, noi chung khodng cich tai dign
nghn, thdi gian st dung cong sudt l6n, cing duge chon theo J,.

2. Chon tiét dién theo on thit dién dp cho phép AU,

Luéi trung 4p néng thén, ha ap nong thén, dudng day tai dién dé’n
cdc tram bom néng nghigp, do khodng cich tai dién xa, t&n thdt dién 4p

16n, chi tiéu chdt luong dién nang d& bj vi pham nén tict dien day dén
duge chon theo phuong phap nay.

3. Chon dét dién theo dong dién phdt néng cho phép Icp

Phuong ph4p nay dung chon tiét dign day ddn va cdp cho ludi ha
ap d6 thi, ha 4p cng nghiép va 4anh ~4ng sinh hoat.
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Pham vi ap dyng cdc phuong phap
Iya chon tiét dién day din va cap

Béng 4.1
Ludi dign Ju AU, lep
Cao 4p Moi ddi tugng
TrunLg ap D3 thi, cbng nghidp Néng thén
Hagp | ' - Néng thén D0 1, stng ngnide |

Tist dién di dude chon theo phuong phap naoc cing phai “i€m tra lai cde

titu chufn ky thuat sau day :
AUy s AUpq

€ AU

4.1)
(4.2)
(4.3)

lam viée binh

ra sy c8 nguy

sC scep
I, = ICp
trong dd :
AUy, - tOn thdt dién 4p cia dudng day trong trudng hop lam viéc
binh thudng.
AUy, - t6n thét dién dp cho phép khi dubng day
thuong,.
AI:?SC— t8n that dién 4p cla tuyén duding day khi xdy
hiém nhit.

AUgeep = tdn thét dién éq? cho phép khi su c6.
I, — dong dién lon nhét qua day didn khi sy c6.
I, — dong dién cho phép ung vai tiét dién day duge
tao cho.
Véi s U < 110 kV
AUpp = 10% Ugy
AUgeep = 20% Uy
Voi bl U < 85 kV : _
AUpep = 5% Ugn
AU = 10% Uyn

scep

chon, nha ch&

(4.4)
(4.5)

(4.6)
(4.7)

Ngoai ra, ti6t dién day duoc chon cdn phai théa min cdc didu kién

vé d6 bén co hoc va chfng tdn thit véng quang.
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Tiét dién 5i thiéu ciia day din duong diy trén khong

Bang 4.2
. Frvin {MM?) chéng tén Fonpn_ (mm?)
Luci dign Khodng vugt / {m) thit ving quang d8 bén cd giti

U = 220 kv 250 + 300 240
U =m0 kv 180 - 200 70
U =6 1 23 35 kV 80 = 120 - 3s
U =04 k¥

- Truc thén 40 - 50 - 25

- Trye xdm 20 = 30 - 6

I. LUA CHON TIET DIEN DAY VA CAP THEO J,

Trinh tu lya chon tiét dién theo phuong phdp nay nhu sau :

1. Chon loai day (day déin, cap) vi vat liéu lam day, can c@ vao tri
86 T ax tra bang tim J,,.

Néu dudng day cdp dién cho cac phu tai c6 Thax khdc nhau phai
tinh tri s§ trung binh cta T, theo bidu thic :

ZSi'-[‘maxi Z1:)ir];‘maxi (4.8)
maxth & T N = :
2.8 2P,

T

Tri s6 Jyy (A/mm®) theo Ty, vA loai day

Bang 4.3
Tenax ()
Loai diy
< 3000 3000 + 5000 > 5000
Day ddng 25 23 18
Day A va AC 13 1 1
Céap déng 35 31 27
Cap nhém 18 14 12

2. X4c dinh tri s6 dong dién 16n nhit chay trén céc doan dudng day :

L = nvV3 Uy, = nﬁUdmoosgo 4.9)




3. Xac dinh ti€t dién kinh t€ ting dean :
I

j

Fklij = Jkl (410)

Tit Fyy; tra bang tim ti6t dién day tiéu chufn gin nhdt bé hon.
4. Ki€m tra ti6t dién d38 chon theo cdc tiéu chufn ky thuat :

AUm:a:icbf. = Q‘Ublcp
AUmaxsc < &Usccp

L < Iy

sC

Véi cép, con phai ki€m tra 6n dinh nhiét dong ngAn mach cla tigt

dién :
(4.11)

F € a‘Ithqd

trong dd
a - hé s6 nhiét
Vai cap déng @ = 6
V6i cdp nhom a = 11
- thdi gian qui d6i, v6i lu6i trung va ha ap lay biang thoi
gian cAt ngin mach,

Vi du 41 Yoéu cfu lua chon tiét dién dfy déin cho duomg day 110 kV
cp dién cho mot phuy tai nhu hinh 4.1. Bi&t rang phu tai cd

tqa

T = 4500 h.

max
= 50 km

A ' |

20 +}':5 MuA

Hinh 4.1. Dudng day 10 kV cép dign cho mdt phy ta

GIAI
Vi la dutng day 110 kv, day din dudge chon theo Jy,.

Dong dién qua day :

8 4202+ 157 - 131,37 A

1=7307% V3. 110
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T4 Trax = 4500 h va day AC tra bang duge Jo, = 1,1 A/mm?
Tiét digén kinh t& -
I 131,37 ,
Fyp = 7— = —=— = 11942 mm?
Chon ddy din tieu chufin 120 mm? day AC-120.
Thit lai ti&t dién day da chon theo difu kién t8n th4t dien 4p.

Véi day AC-120, khoang cach trung binh hinh hoc 4 m, tra bang
thong s6 day AC c6 r, = 0,27 Q/km, x, = 0,408 Q/km.

PR + QX _ 20.0,27. 50 4¢3 0,408 . 50
U - 110

AU = 5236 kV < AU, = 10%.110 kV = i1 kV.
Vay chon day AC-120 1a hop 1y,

AU =

= 5,236 kV

I

Vi du 4.2. Yéu cdu luya chon tigt dién day dén cho cdc doan dutng
day 220 kV trong mach vdng cdp dién cho ba phy tai. Bi& Tox = 5500
h. Cdc s6 lidu vé& phu tai va chidu dai dudng day cho trén hinh 4.2

Sey
! 2 — 3
‘ 30 km j
S., = 75 +‘;'50 (MVA) _ S;=MO+¢{?5(MP-’4)5;=50+J40 (MVA4)

Hinh 4.2. Mech vong 220 kV cdp didn cho ba phy tai
GIAI

V6i ludi 220 kV, cac dudng day duoe chon theo J,.

Tru6c hét cfn tim cdc dong cong suét chay trén ting dudng day
trong mach vong theo cong thue :
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5 Si(12 + L) + Sy
Al lay + 1y + g4

(4.15)

Trong coéng thdc trén, phu tai tai nit 2 bao gbm tri s§ phu taj 2
va 3 :

75 + 3 50) (50 + 60) + (150 + j 115) . 60
g, = Lo )(5(“ es)o f o )% |15+ j82,67 MVA

$;, = 8§, =8, =115+ j82,6T) - (75+ jBO) = 40+ j 32,67 MVA

Sy; = S, +8, -8, =(150+j115) - (40+ j32,67) = 110+ 82,33
MVA
Difm 2 ]a di€m phan cdng sudt. T day xdc dinh duge tri s6 ddng

dién trén cdc dudng day :

S
Al \111524-82,672 ~ 372,125 A

Iav = J@u, = V3 220
Sz V407 + 32,677
Sa2 V1107 + 82,337

573 V50° + 40
50" + 40 = 168,237 A

s = BU,. T V3. 220
Can cd vdo Tp,, = 5500 h va loai day AC, tra bang 4.3 tim duge
Je = 1Amm?.
- Tigt dién kinh t& ting dudng day :

IAl

Fu = Sl 372,125 mm?
F, = %i- = 135,696 mm?
Fupp = %‘% = 361,0 mm’

Fp = ‘If—j = 168,237 mm®

Tra bang ti&t dién chufdn chon day din nhu sau :
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Doan Al chon day AC - 400
Doan A2 chon day AC - 400

Doan 12 chon day AC 240 (tigt dién nhd nhAt theo didu
kién chéng vang quang)

Poan 23 chon day AC - 240
- Kifm tra cdc ti6t dién di chon theo cdc yéu clu ky thuat.

e Vi 2 la di€m phan ctng sudt nén 3 la diém cd dién 4p

thdp nhit
AUpay = AUpgs = AU, + AUy,
Voi day AC - 400 tra dugc r, = 0,08 Q/km va x_ 0,404 Q/km
Vai day AC - 24'0 tra duge r, = 0,13 Q/km va x, = 0,42 Q/km
Dé tra x, dd du dinh treo day o6 khoang céch trung binh hinh hoc
gilta cédc pha la 7 m.

AU ~ PazRaz + QaXa2 B PyRps + QX

maxbt Udm Udrn
_110.0,08 60+ 8233 .0,404.60  50.0,13.30 + 40.0,42. 30
B 220 - 220

= 11,450 + 9,177 kV = 14,627 kV
AUmaxbt = 14s627 kV < AUCpbt = 10% Udm = 292 kV

e Su cf nguy hiém nhdt 12 dit day A2, khi dd mach kin 3.1 trd
thanh mang hd

A AC -400 / AC - 240 2 AC - 240 3
- 40 ke i 50 km ; 30 km _%
75 + j§0 MvA 100 + [ 75 Mia 50+ j40 MvA

(75 + 100 + 50) 0,08 . 40 + (50 + 75 + 40) 0,404 . 40
AUmarse = 220 *

N (100 + 50) 0,13 . 50 + (75 + 40) 0,42 . 50 + 50.0,13.30 + 40.0,42 30
220 220

= 15392 + 15,408 + 3,177 = 33,978 kV
AU e = 33,978 kV « ﬁ\Um = 20% Uy, = 44 kV
e Dong dién sy cf l6n nhit chay trén doan Al
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V(75 + 100 + 50)2 + (50 + 75 + 40)°
ISC = IAI = ﬁ 220 = 733 A

I, = 733 A <« I = 800 A
Vay chon ti€t dién nhu trén 1a hop ly.
Vi du 4.3. Yéu cdu lua chon tiét dién day uin cho dudng day 10 kV

cp dién cho hai xi nghiép nhu & hinh 4.3. Cac s6 litu tinh toin cho
theo bang sau :

Phu tai Sym (KVA) cosp Trax {h)
1 2000 08 5200
2 1000 07 4000
i
A 4 ke ! 3 km 2
) o
S S

Hinh 4.3. Dudng diy 10 kV cfip dién cho 2 x{ nghiép

- GIAI
Vi dutng day 10 kV ngin, chon tiét dién theo Iy

- Xdc dinh tri s§ trung binh cta T nax

Z8Toms 2000 5200 + 1000 . 4000

Tmaxio = S 2000 + 1000 = 4800 b

TU Topaap = 4800 h va day AC, tra bang 43 o5 J,, = 1,1 A/mm?.
~ Tim trj s6 ddng trén cdc doan dudng day :

S, 1000
I, = ﬁUdm = V310 = 97,8 A

1o YR+ P)THQ rQy? _ V(1600 + 700)% + (1200 + 710)*
Al 2¥3 . Uy, 2V3 . 10
= 864 A
- Tiét dién kinh t& méi doan :
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Fi, = — = 45 = 525 mm?
27 g, Ll

Ia1 864
FAI—J—M*“‘T"]'.—=78,5 mm

Theo bang ti€t dién tidu chufin chon :
Doan 12 chon day AC-50 c6 2, = 0,64 + 0,368 Q/km
Boan Al chon day AC-70 c6 Z, = 0,46 + j0,36 Q/km
- Kifm tra lai cdc tiéu chufin ky thuat
e Tén that dién 4p l6n nh4t lic binh thudng :
AUpaery = AUap = AU, +. AU,

(1600 + 7000) 0,46 . 4 + (1200 + 710)0,36 . 4
AU axbt = 9 10 +

700.0,64.3 + 710.0,368 .3
10

= 349,1 + 2127 = 561,8 V
AUpain = 5618 > AUy = 5% Uy = 500 V
Nang tiét dien day doan Al len 95 mm? c5 Z, = 0,33 + ;0,34 Q/km:

1600 + 700) 0,33 .4 + (1200 + 710)0,34 . 4
AU = ( ) 3 15) ) + 212,7 =

= 281,8 + 2127 = 4945 V
AUpgay = 4945 V < AUgy = 500 V

e Khi sy cf mét dudng day dign 10 kép Al, dudng day cdn lai
s& cd t6n that dign 4ap gdp d6i :

AUpase = 24U, + AU, = 2.2818 + 2127 = 7763 V
AUpase = 7763 V < AUgge = 10% Uy, = 1000 V
' e Khi su cf mét dudng day trén 10 kép Al, dudng day cdn lai
phai tai gdp doi
L. = 2, = 2.8,4 = 1728 A
L = 1728 A < I, = 325 A.
Vay chon day dén cho todn b6 dudng day nhu sau :
Doan Al : 2AC-95
Poan 12 : AC-50

t
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Vi du 4.4, Yéu clu lva chon cdp 22 kV cdp dién cho mot xi
nghiép cd cong sufit 8 = 2000 kVA c4ch tram bi&n 4p trung gian
1 km. '

>

GIAI

V1 khoang cach tai dién ngdn, cip 22 kV duge chon theo i

~ X{ nghiép lam viée 3 ca of T, = 6000 h va cap déng, tra dugc
Jo = 27.

- Dong dién i6n nhit qua cap :
L - Smax 2000
max T Y3 U ~ V3.22

- Tiét dién kinh t& clia cap :

Imax

En

Chon dung ti6ét dién cap t6i thiu 22 kV cach dien XLPE do hang

Furukawa ché€ tao. XLPE (3 x 35) ¢ Z, = 0,668 + j0,13 Q/km.

- Kifm tra cdc diu kién ky thuat :

PR + QX  2000.0,8.0,668 + 2000.0,6.0,13
9} - 22

AU <« AUCP = 8% 22 kV = 1100 V
Diéu kién 6n dinh nhiét cla ti&t dién cap ;
Fodon 2 alyVi

= 52,55 A

Fog = = 19,5 mm?.

AU = = 55,672 V

N
MC XLPE (3x35), tkm él

BATG BAXN
N
Xu Zc /
1
o—{ 1| L

Rinh 4.4. S0 dé cdp didn va so dé
thay th& tihh ngin mach

Cén xdc dinh tri s6 ddong ngén mach
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So d4 tinh todn nhu & hinh 4.4.

M4y cit 22 kV tai bién dp trung gian (BATG) cfp dién cho xi nghiép

Dit¢n khding hé théng cd tri s8 :
Xy = EJE = 23" = 022 Q
Sy v3.22.63
Z. = r) + jx ) = (0668 + 013 1 = 0,668 + j0,13 Q
I, = Y 23
V325 = V3 (0668) + (0,22 + 0,13)
F = 35 mm?> < 6 . 17,63 V05 = 74,79 mm’.

Viy mudn dam bao &n dinh nhiét phai nang tiét dién cdp lén 95 mm?>.
K6t qua !a chon cap XLPE (3.95).

= 17,63 kA

B. LUA CHON DAY DAN THEO AUcp

Trinh tif lya chon tigt dién dAy din theo phuong phap nay nhu sau :
1. Cho mét s6 tri s8 x, xdc dinh dugc :

xO
AU” = -—— 2R:1L. (4.16)
Vdm i
trong dé

Qij, lj - cbng suflt truyén tai v& chi¢u dai doan ij.
2. X4c dinh thanh phdn tén th&t dign d4p do P giy trén R :

AU = AUCp - AU” (4.1
3. Tiét dién cén thiét d€ bio dam AUCp :
2P.1
F =p m {4.18)

Tit d4y chon tiét dién tiéu chufn gin nh4t lon hon.
4. Thi lai cic difu kién ky thust :
AUpain € AUcpi
AUpnaee € AUcpee
I € Iy

B
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Vi du 4.5. Mot x& ndng nghiép gém ba thén, dy dinh dat ba tram
bién 4p cd cOng sudt ghi trén hinh 45. Xa duge cHp dién . tir tram bién
ap trung gian cia huyén cich 5 km.

82
250 kVA
&
\
. 8
P 5 km 400 VA
BATG
e
oy
315 ki
83

Hinh 4.5, S¢ db UG cao 4p cdp dign cho
x3 néng nghitp (W dy 43)

GIAI

Vi day 1a luéi dién néng thon, odng sudt nhé, khoang cédch tAi dién
xa, diy din dugc chon theo didu kién t8n thdt dién &p cho phép.

- Léy z, = 0,35 Q/km. V4i mang phan nhanh cdn tim AU”_
- AU"BaTG-B1-B2
AU v = MAX

AU”BATG-B1-B3
Can ci vao s6 litu ddu bai (cong sufit, chiéu dai cac nhdnh), xic
dinh duge AU”p = AU"parg-pi-gs

V6i phu tai sinh hoat 4nh sdng lfy cosp = 0,85, tinh dugc :
Sy, = 340 + j190,8 kVA
8, = 2125 + j119,25 kVA
Spy = 267,75 + j150,25 kVA
" N o
AU max = .- [((Ql + Q + Q3) lpatg-s1 + Q3181~Bs]

dm

= %%? [(190,8 + 11925 + 150,25) 5 + 150,25 . 2] =91V

V6i AUy, = 5% Uy, = 500 V, tinh dugc :
AU = AU, - AU”;,, = 500 - 91 = 409 V
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- Xac dinh tiét dién tinh todn theo (4.18) :

F = ﬁ%; I:(P1 + P, + Ps)lamo-m + P3131—93]

= %16—5 [(340+ 212,5+ 267,75) 5+ 267,752.2] = 35,7mm

Chon ding day AC-50 toan tuyén, cé Z, = 0,64 + 0,365 Q/km
-~ Kifm tra lai diéu kién t6n th4t dién 4p :
AUg.y = AUgats-Br-ss = AUsates1 + AUpi-ps
_ By F Py + Py Rpargpr + (@ + Q + Q3) XpaTg-B1
Ud

m
PiRpi-p3 + Q1Xp1-p3
+
Udm

_ (340 + 2126 + 267,75) 0,64 . 5 +(190,8 + 119,25 + 150,25) . 0,365 . 5 +
B 10
267,75.0,64 .2 + 150,25 . 0,365 . 2

= 10 = 34422 V

Vay chon day AC-50 toan tuyén cao dap cho xd 1 hop ly.

Vi du 4.6. Yéu clu lya chon tiét dien day din cho ludi dién ha &p
cip cho mét thon néng nghidp gém 4 xom, mdi xém 30 ho dan. Ngoai
ra tram bi€n dp cda thén cdn cfp dién cho mot mday bom 14 kW dit
ngodi déng cdch xa 300 m (hinh 4.6).

8
78A
7

bt
2 E
2 2 2 N
™

L Xomr 1 L Xom 2 N Xam 3 i Xoin 4 1

T 200 m A 280 71 I 200 m 1 280 »1 |

HWinh 4.8, M3t bing dia Iy thén ndng nghidp va phuong 4n cfp dibn
1 Dudng tryc thédm ; 2 Dulng didn vdo cde xém ;
3. Dudng didn cfp cho may bdm.
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»

GIAI

Phuong 4n cfp dién cho thén nhu sau :

X4y dung riéng cho thén modt tram bién 4p 10/0,4 kV dat tai gita
dudng truc thon. T tram bién ‘4p di ra hai dudng truc, méi dudng tryc
cdp dién cho niia thén, Mbi xdm dat mét dudng dién riéng nhan dién ti
dudng truc thon cfp cho cic ho trong x6m. Miy bom dugc cip dién tu
mdt dudng di¢n ritng. T4t ca déu dung day AC dat trén cot vudng. Dudng
truc thén va dudng dién ra may bom ding loai cst H8,5, dudng dién xdm
dung loai H7,5.

True hét cdn xéc dinh phu tai tinh todn toan thon. Do day 1a mot
thon nbng nghiép thudn tdy, 14y phu tai tinh todn mét ho dan 1a P, =
0,56 kW. Phu tai sinh hoat cia 120 Ko dan la :

Psy = P,.H = 0,5 . 120 = 60 hW
Vai cosp = 0,85 :
QSH = PSH.tg(P = 37,2 kVAr
Vay Sy = Pgy + jQgy = 60 + j37.2 kVA
Phu tii mdy bom 14 kW, cosp = 0,8 ;
Sg = Py + jQp = 14 + j11,2 kVA
Cén luu ¥ 12 dudng dién ndng thén thudng kha dai, gdy tén that
dién 4p 16n, cln tan dung t6i da cac du phan 4p cia may bién ap dé
néng dién 4p cta thanh cai ha 4p 18n 0,4 kV, khi d6 t6n thdt dién ap
cho phép t&i 10% Uy, ma vlAn dam bao do léch dién ap cho phép & cudi

dudng day dU = 5% U, két qud la lam gidm kha nhiéu tigt dién day
ddn, giam kinh phi cong trinh.

Trong vi du nay, gia thist dién 4p tai thanh cai ha 4ap 1a 04 kV,
nhu vay AU, = 10% Uy, = 0,1.3,80 = 38 V.
1. Lua chon tiét dién d4y din dudng day ra tram bom.

0,35
Chon %, = 0,35 Qkm, do d6 AU” = £=2.11,2.0,3 = 309 V
AU = 38 V - 309 = 3491 V :

81,5.20.03
0,38.34,91

Chon day AC-16 ¢6 r, = 2,06 Q/km, Z, = 0,36 Q/km.

F = 14,28 mm?

205



Tha lai :

AU = 20.2,06.0,3+ 11,2.0,36.0,3
- 0,38 .

=35,7V<AUCPz38V
Vay chon tiét dién day ra may bom la AC -16.
2. Lua chon tigt dign day dudng truc thon

Dudng truc thén gém hai phan doan, m8i doan dutmng truc cfp dién
cho hai x6m, cong suft yéu clu mdi xsm 30 hd dan )a : '

Sy = 05.30 + j0,5.30.tgp = 15 + j9,3 kVA

8o d8 tinh todn lua chon tift dién dudng truc thén cho trén
hinh 4.7

gﬂ 100 m / 200 m 2
§
* V
S, = 15+ j35.3 kVA S, =15+ 49.3 kVA

Hinh 4.7. S¢ d8 tinh todn dudng tryc thén
cp didn che hai x6m

Toan bd dudng day ha 4p cd AU, = 10% Uy, Trong thigt k& lusi
ha 4p nfng thon thudng 14y t8n th4t dién 4p cho phép dudng truc thon
bing dudng xdm, mébi dudng 5% U,

Chon x, = 0,35 Q/km, ta cd :
0,35

AU”gas = @g[(g,an» 9,3).0,1+ 9,3.0,2] = 342 V
AU’ = 19 V - 342 = 1558 V
F oo [(15 + 15) 0,1 + 15.0,2] = 31,92 n;mz
0,38 . 15,58
Chon day AC-35 o6 r, = 0,85 Q/km, x, = 0,36 Q/km.
Tha lai :
AU, , = 30.085.0,1+186.0,36.0,1
0,38
, 15.085.02 + 93.036.02

0,38
AUpay = 1694 V < AU, = 5% Ugy = 19 V.

206



3. Chon day din dudng dién x6m

Coi dudng dién x6m phan b6 déu trén chidu dai 300 m. DE tinh
todn lya chon tigt dién theo AUCP, ta thay th€ phu tii x6m bing phu tai
tip trung tai gita dudng day nhu trén hinh 4.8

Ze 380 m

3
A A A A AR R A

150 m la

S =15 +/8.3 kVA

Hinh 4.8, S6 d8 cdp didn cho xém va sd db
thay th8 tibh chon tidt ditn
Chon x, = 0,35 Qfkm, do d6 :

1] " _0’35 —
AU 3 = AUy = 0.38 (0,93.0,15) = 1,28 V

AU" = 19V - 128 = 17,72 V

3.5 X
F = g3 177 (1% 015) = 1052 mm

Chon tit dién day t6i thi€u AC-16 o6 : r,

2,06 Q/km ;
x, = 0,36 Q/km.
Thi Jai :
15.2,06.0,15 + 9,3.0,36.0,15 _
0,38
= 1358 V <« AUCp = 19 V.
Tom lai, k6t qua chon tiét dién nhu sau :
Dudng day TBA ~ tram bom: AC-16 — AC(8.16 + 1. 16)
Dudng truc thon AC-35 > AC(3.35 + 1.25)
Dudng didn xdm : AC-16 - AC(3.16 + 1.16)
V6i t8n th&t dién 4p lon nhat 1a

AUpg = AUpaos = 1694 + 135 = 3044 V < AU, = 38 V.

&Uzs = AU,B' =

VI du 4.7. Yéu cfu lya chon day dfin cho dudng day trén khéng 04 kV,
din di¢n ti¥ tram bién 4p xa dén trudng phd théng trung hoc. Biét rling
phu tdi khu trudng bao gém 10 16p hoc va day nha & gifio vién g6m 20
cin hod. Khoéngcéchtﬁidientirtrambié’népxatdikhntrtt&nglb..‘iOOm.

Cing cho bigt tdn th4t dién 4p cho phép la 8%.
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GIAI

Truéc hét cdn xac dinh phu tai tinh todn cda khu trudng.

Cong sufit cfp cho 10 16p hoc dién tich mé&i 16p (8 x 10) m® va suft
chisu sang P, = 15 W/m*
P, = 10.(8.10).15 = 12 kW

Cong sufdt cfp cho 20 can ho tdp th€ gido vién voi sudt phu tai lay
P, = 1,b kW/hs :
P, = 20.1,56 = 30 kW.
Liy hé s6 cong suft chung cho khu trudng cosp = 0,85, x4c dinh
duoc tdng cébng sudt cln cdp cho khu trudng la -

Py + P, 30+ 12
S = s = T 085 = 494 kVA.
§ = 42 + j26 kVA.
Vi khu trudng & kha xa tram bién &p, day din ducc chon theo diéu
kién tén thdt dién ap cho phép. Chon dung day nhém. Liy x, = 03 Q/km.

Thanh phdn tén thdt dién ap do Q giy trén X bang .

X5 0,3
Usm 0,38
Thanh phin tén thdt dién 4p do P gy trén R :
AU = AU, - AU” = 8%.380 - 6,15 = 24,25 V
Tiét dién tinh toin :

_ PPl 815.42.03 )
F = 0, a0 ~ 038 2425 ~ 1307 mm

AU = 26.083 = 615 V

Chon tiét dién tiéu chufn 50 mm” Tra bang day nhém véi khoang
cach trung binh hinh hoc 1a 0,4 m, ¢6 r, = 0,64 Qkm, x, = 0,297 Qfkm.
Thi lai theo diéu kién tén thdt dién &p cho phép :

42 064,03+ 26.0,297.0,3
AU = 038 = 273 V.
AU = 213 V < AU, = 8%.380 = 304 V
VAy chon day nhém A(3.50 + 1.35) cp dién cho khu trudng 1
hop ly.
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Hi. LUA CHON TIET DIEN THEQO DONG PHAT NONG CHO PHEP
Phuong phdp nay ding chon ti6t dién diy din luéi ha ap céng nghiép
va sinh hoat d8 thi.
Trinh ty xdc dinh ti6t dién nhu sau
1. Xac dinh ddng dién tinh todn cia d6i tuong ma dudng day cén
cip dién I, (A).
2. Lua chon loai day, tiét dién day theo bhi€u thic -
kikolo, = Iy (4.19)
trong do
k; -~ hé s6 hiéu chinh nhiét d6, dng voi moi trudng dat day, c;ﬁp;
k, - hé s6 hiéu chinh nhiét 4o, ké dén s8 lugng day hoac cdp
di chung mét ranh ;

¥

Icp - dong dién lau dai cho phép tng véi tist dién day hoac cap
dinh lya chon, tra cfm nang.

3. Thit lai theo diéu kién két hgp v6i thiét bi bao vé
~ Néu bdo v& bing clu chi :

Idc
kikolp, = (4.20)

V6i mach dong luc « = 3 ; véi mach 4nh sdng sinh hoat ¢ = 0,3,
- Néu bao vé bing aptémét :

Ikdth
kikole, > ~, 5 (4.21)
I 1,251
hotic kgl > 1 = e (4.22)

trong d¢

Teaata — dong dién khdi dong dién tir cia 4ptémét (chinh 1a dong
chinh dinh d€ 4ptdmat cit ngin mach) ;

Igdnha — dong dién khdi doéng nhiét cua Aptébmédt (chinh 1a dong dién
tic dong cua role nhiét d€ cAt qua tai).

4. Kifm tra theo diéu kién 6n dinh nhiét dong ngin mach :
F 2 a.Igt (4.33)
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V6i Iy = I” = Icg - dong ngén mach ha 4p 1dn nh4t qua day
hodc cdp (kA).

a = 11 v8i cdp nhém; « = 6 v6i cdp dbng.

Vvt — thoi gian cit ngin mach (s).

5. Ki€m tra tén thit dién ap :
AUpge < AUy, = 5% Ug, (4.34)

Vi du 4.8, Yéu cHu lua chon day din cap dién cho dong cd mdy mai
c¢d 58 lidu k§ thuat cho theo bang dudi day. Bi&t rang day din duge dat
chung ténh v6i 5 day khéc, nhiét d6 méi trudng la +30°C.

Dong co Pam (KW) cosy Knm 7
May mai h 1) 08 5 (e12]
GIAl

Cdu chi bao vé& mdy mai da chon ed Iy, = 50 A (xem vi du 4.5).
Dong dién lau dai qua day dim chinh 1a dong tinh todn :

10
he = lomp = 75 038 08,09 — 21126 A
Can cd vao tri s6 I, tra bang chon cap dbng 4 16i PVC(4 x 2,5)
c6 I, = 36 A. Tu nhigt do moi trudng +30°C tra cfm nang duoc

k; = 094; v6i 868 lugng 6 cap dat chung moét rinh tra cdm nang duge
k, = 0,75

k. k. I, > 1,
094.075.36 = 2538 A > I, = 21,125 A
Thit lai theo didu kién két hop vdi cdu chi bao vé :

I 50
kgl = 2538 A > o = & = 1687 A

Khong cfin ki€m tra theo diéu kien AU, vl dudng day ngén.

Khong cfn ki€m tra theo diéu kin 6n dinh nhiét ddng ngdn mach
vl ngdn mach cuc dong co 12 ngidn mach xa ngubn, dong ngin mach nhd.
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Vi du 4.9. Yéu cAu lya chon day boc nhua ha ap 161 déng lam dutng
truc cho mét can ho cd cong sudt dat 6 kW. Bist ring ddu vao can ho
dat cfiu chi téng I, = 30 A.

>

GIAI

Ctmg ouflt tlnh toén cda can ho :
Py = kgy-Py = 08 .6 = 48 kW
- Ddng dién tinh todn cia can ho :

. Py n 48 _
Ugm.cosp ~ 0,22 0,85

I, = 25,67 A
Chon ding day ngi dia k| = 1. Vi di rieng k, = 1. Can ot I, chon
day d6ng boc nhua M(2 x 2,5) ¢f Icp = 30 A .

klkZIcp =1.1.30 = 30 A > I, 2567 A
Thit lai didu kién k&t hop v6i cu chl bao vé :

Idc

I‘_.p > -, v6i anh sing sinh hoat « = 08

30
Icp:30A<@=37,5A
Didu kién nay khong dat, phai nang ti€t dién lén 4 m? : M2 x 4)
o IL.p = 41 A

Vi du 4.10. Yéu cdu lya chon cép tit ti phan ph6i phan xudéng cfp
dién cho ti ddng luc DL1 o phu tai tinh todn P, = 60 kW, cosp =

0,6. Biét ring 4ptomat bao v& dudng cdp od I, . = 175 A. Nhigt d6 moi
trudng +25°C (xem hinh 4.9).

TPP
o )

f bDén DL2

f AI I 10 m

| AN o
} ’(_ A:(I??SA

| A7 |+ b2 BL3

i 4, |

L_h_.,.____...s

Hinh 4.9. S0 df cfp didn cho phan xudng
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GIAI

Ddng dién tinh toan nhom déng co duge cfp dién ti td doéng luc 1:
I Py 60
W = V37U, .cosp V3 .0,38.06

Vit = +25° nén k; = 1, vA do ba cédp dat chung mot ranh
nén k, = 0,85.

Tra cfm nang chon cip déng 4 l6i tist dién 35 mm? : PVC(3.35 +
i.25) co ICp = 170 A Ta ¢ :

koI, = 0,85 . 170 = 1445 A < I, = 152,11 A

Diéu kién chon khong thod m#n, ciin ting ti6t dién, chon cap 50
mm? : PVC(3.50 + 1.35) ¢ I, = 205 A va :

Kkl = 085 . 205 = 17425 A > [, = 15211 A
Ki€m tra cdp di chon theo diéu kién k&t hop véi 4dptémat 175 A :

= 152,11 A

1,261, 4
k}kz[cp = _1,—5“
1,25.175
klkzlcp = 17425 A > 15 = 145,83 A

Khong cdn ki€m tra diéu kién AU va én dinh nhigt dong ngin mach.
Vay chon cip PVC (3.50 + 1.35) cdp dién che ti DL1 1a théa man.
Vi du 4.11. Yéu cfu lua chon cap téng ha 4p dén dién td may bién

dp sang tu phan ph6i ha 4p dai 10 m. Biét rdng tram dat mot may bién
dp 250 kVA — 10/0,4 kV.

-

GIAI

Dong ha ap t8ng cta may 250 kVA bing :
Samp 250
Il'l = Ide = ﬁUdH’B = J—s—‘0’4 = 361,27 A

Chon cap dong 4 16i do Lens ch& tac : PVC(3.150 + 1.95) c6
I, = 397 A

Vit = +25° vaA cdp dit riéng mét rinh nén k; = k, = 1.

" D€ ki€m tra 6n dinh nhiét dong ngdn mach cia ti6t dién cdp da

chon, cdn tinh ngdn mach ha 4p v4i so d6 thay th& trén hinh 4.10.
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10 &V a4 k¥
PVC (32150 « 185)
N
I Rg g R, Xo
o+ {1 »—Z

Hinh 4.10. 56 d6 nguydn ty tram bidn 4p va so d8
thay th8 tinh ngdn mach ha &p

Téng trd bin 4p qui vé phia ha ap :

APLU3 41,042
Ry = —— 2106 = 22 10° = 105 mQ
2 . 250
un%Ugma _,  45.04%
XBr—-‘—S-d—n;'—’lo =—‘—23'0'——'10 = 28,8 mQ

trong dd :

APy = 4,1 kW, uy% = 4,5% - tra cfm nang véi mady bi€n 4p
250 kVA do ABB ché tao.
Vi cap PVC (3.150 + 1.95) do Lens ch& tao 6 r, = 0,124 Q/km

x, = 0,1 Qkm
Ze = Re + Ko =1d + jxil =
= 0,124.10 + j0,1.10 = 1,24 + jl mQ
Dong ngin mach cé tri s6 :
Iy = \{_U _ 400
375 V3{(®y+ R’ + (Xp+Xo)
_ 400
V3 (105 + 1,247 + (288 + 1)

Mufn 6n dinh nhiét dong ngin mach, tiét dién cdp phai théa man
diéu kién sau :

150 > 6.7,218.V08 = 38785 mm’
Vay chon cip PVC(3.150 + 1.95) la théa man.

= 7,218 kA

Vi du 4.12. Yéu cu lya chon cdp téng cho tram bién 4p dat hai mdy
320 kVA - 10/0,4 kV cdp dién cho x{ nghiép loai 1.
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GIAI

Dorg dién tinh todn d€ chon cdp téng la dong qué tai cla may bién
dp khi mét mdy sy 6 :

320
IlT. = Ith = 1,4 Ide = m.l,‘i = 505,4 A.

Tra cdm nang chon cdp déng 1 16i do Lens ch& tao
3PVC (1 x 400) + 1PVC (1 x 240) c6 Ip = 662 A

V1 aptomat lién lac gifta hai phan doan thanh g6p ha 4p thudng md,
hai may van hanh déc lap (hinh 4.11), nén tinh ngdn mach thuc hién véi
so d6 moét bién ap. Tinh todn tuong ty nhu vi du 4.10 va k&t qua ki€m

tra 8n dinh nhiét ddng ngér mach cho th&y chon cap t8ng nhu trén Ia
thdéa mén :

0 kV 104V

TPP

[ —-ZF__E

|

| N

j AT )\ ALL )\ AT :

| > J

I a4 kv 0,4)‘ I
b 4

Hinh 4.11. Sd d8 nguydn v tram hai méy bién &p
vd 3¢ d8 tinh ngdn mach

Vi du 4.13. Yéu cfu lya chon diy din cfp dién cho cfiu truc 17 kW
cé cde 56 lidu ki thust cho trong bang sau :

Bong co Pam (kW) CoSp " Ky Ka{%) Kmm
Cau tryc 7 086 a9 1 25 5
i
GIAI

Day ddn cfp dién cho clu tryc duge chon theo didu kién dong phat
néng cho phép va kiém tra theo didu kién k&t hop véi thist bi bao vé.
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Truéc h&t cin chon cdu chi bao vé.

Can luu ¥ 13 cfu chi chon theo dong tidc thdi (dong khdi dong dong
co) con day din chon theo dong lam vigc lau dai (dong tinh toan).

Cfu chi bao vé cfiu truc chon theo hai difu kién sau :

KiPam 17

Tic & hemax = ¥ Lymp = ﬁUdmm=f§_0,38.0,6 =43 A
Inm am
Idc = s d = [e4

Vé4i cdu true, vi 1a ddng c0 m3 mdy néng, ldy « = 1,6 :
_5.43
dc * 1,6

Chon I, = 150 A

= 134,37 A

Day diAn chon theo diéu kién dong phat ndng cho phép.
D€ x4Ac dinh dong lam viée lau dai cdn qui ddi céng sufit ciu truc
vé ch&€ d¢ dai han :
Pqa
vei K, = K,

Pam \JK‘,% = 17y 25%= 8,5 kW
1, day dén cdn thdéa man didu kién :

fl

: Py 8,5
e * lu = J3 U, cosp ~ V3.0,38.06

Chon cdp cao su 4 16i PVC(4 x 4) o I, = 40 A

= 215 A

Kifm tra didu kién két hgp vdi cdu chl bao vé :

L _ 150

p2 5 =5 = 50 A

Didu kign kifm tra khéng dat, phadi nAng ti€t dién cdp lén 6 mm?

co Icp = 60 A Vay chon cdp dbng 4 loi PVC (3.6 + 1.4).

Vi du 4.14. Yéu cfiu lya chon day din cho mdt nhdm may cbng cu
duge cdp dién tit id dong luc. S8 litu vé cic mdy cOng cu cho trong
bang dudi day. Céu chl bio vé cdc mdy da chon, két qua ghi trén hinh
4,12, Tiép theo lua chon day din ti th phAn ph6i vé ti ding luc.
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Bang 4 lieu nhom may
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Hinh 4.12. Td dbng kic dit cBu chl
bao v& cdp dign cho nhém may

Dong co Pam (kW) cosp Komm $6 lugng Ki higu
May phay ding 7 06 5 1 ™
My phay chém hinh A7 06 5 t 02
May ép thiy luc 45 06 5 1 Ba
May mai trdn 28 08 5 1 &4
May mai ding 0 08 5 1 D5, D8 7, D8
May doa toa d& 45 06 5 1 Do
May khoan ban 085 05 5 1 20
M4y mai hai phia 28 05 5 1 23]
May cua 28 06 5 1 o2
———
] t
— > —I | TP
I I
L. .
. T e — ———— T — e ———— "i
1 ot N\ |
f 400 I
I [] 175 I
1 I
f
| |
| 200 [Tlzee [T2o0 120 200 Maze [Theee [N [Thzee [Tleze [Tzew [Tlzar |
{ a8 14 15 15 I'l160 60 [} &0 25 4 15 5 |
4 |
I J
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GIAI

D¢ din dién tit ti dong luc dé€n cac méy ding cdp cao su t8ng hop.
Cédp dugc chon theo dong cho phép va ki€fm tra theo diéu kién k&t hop
vdi cdu chi bac vé

klkzlcp = I
Gia thiét nhist d6 moi trudng dat cap la +25°C thl k, = 1, véi 12
cdp dit chung mdt rdnh, tra bang duge k, = 0,7,

T4t cA diung cdp do Viet Nam sin xuét.
Sau day l&n ludgt chon cap cho ting may
1. Mdy phay diing

7
071 > Ty = lin = g 035 06 = V7 A
17,75
Icp = —6,7- = 2535 A

Chon cdp PVC (4 x 3,5) cd ICp = 27 A

Kiém tra diéu kién két hop cdu chi bao vé. Mdy duge bao vé bang
cdu chi dat trong td dong luc o6 Iy, = 40 A

0,7.27 = 539 = 133 A

Vay chon cap PVC {4 x 3,5) 1a hgp ly.
2. Mdy phay chém hinh

1,7

071 > lam = y3 088,06 - 5 A
4,3

Icp = *6,—?‘ = 6,14 A.

Chon cap PVC (4 x 1) tit dign 1 mm?® o5 I, = 14 A.
Kifm tra theo diéu kién k&t hop cfu chl bao vé :

07l > = — = — = 33 A.

cp 373
0,7.14 = 98 A > 33 A
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Vay chon cap PVC (4 x 1) la hep ly.
Céc day cdp cdn lai duge chen tuong ty, k&t qua ghi theo bang.
3. Chon cdp tx TPP vé TPL
Tru6e hét cén x4c dinh phu tai tinh todn cta nhém may.
St dung phuong phdp xéc dinh phu tai tinh todn theo hé s6 cuc dai
vA cOng suit trung binh :
Py = KmaX'st‘Zpdmi
Véi nhém may cong cu, tra bang duge Ky = 02
D€ xdc dinh K, cin tinh s6 thiét bi dung dién hitu qud
Tfib&ngsﬁlieuodnl=5,n= 12 :

5
n, = PO 0,416
P, 4
P, = '1;-55 = “_"66,75 = 0,704

Tu n,, P, tra bang ducge . = 0,7. Tinh duge
Npg = N.npe, = 12.0,7 = 84
Ta Ky = 0,2 va n,, = 84 tra bang ed K = 1,95 Xsc dinh duge
P, = 195 . 02 . 66,75 = 26,03 kW
Déng dién }n nhit qua cdp la dong tinh todn cia nhém |
R Py _ 26,03
7 V8 Ugycosp  V3.0,38.06
Vi cdp di rieng, K, = 1.

I

= 6599 A

Diéu kién chon cap Ip, 2 I, = 6599 A

Chon cdp tiét dien 16 mm? o6 f[cp = 68 A.

V6i I, = 65,99 A, chon 4ptémat dfu ngubn o Iy . = 75 A
Kiém tra diéu kién két hgp &ptomét bio vé :

1,25l4ma  1,25.75
I, = 5 - 15 =~ 625A

Vay chon cdp ti TPP vé TDL loai PVC (3.16 + 1.10).
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Bang két qua chon cap

Bong co Pam (kW) f (A) Cép chon Lp (A}
]| 7 775 PVC(4 x 35) 27
p2 17 43 PVC(4 x 1 “
03 45 4 PVC({4 x 25) 22
D4 28 77 PVC(4 x 15) 7
o5 ) 2535 PVC(3 x B + 14) 38
05 10 2535 PVC(36 + 14) 38
D7 0 2535 PVC(36 + 14) 38
a):] 10 2535 PVC(36 + 14) 38
P9 45 4 PYC(4 x 25) 22
20 085 165 PVC(4 x 1) %
a)] 28 77 PVCH4 % 15) 17
p12 28 77 PVC(4 x 15) 7

Nhém DG 6675 6599 PVC (3.6 + 1.10) 68

Vi du 4.15. Yéu cAu chon day din ti biang dién d&n bdéng dén sqi
dst 100 W.

>

GIAI
Can of vao bifu thic :
S TR S S L A
cp 1t dm Udm 290 d

Tra bang chon diy d6ng mém nhiéu sgi boc nhua PVC ti&t dién 0,5
mm’ o I, = 5 A

Béng dén duge bao vé bang cu chl cd Iy, = 0,5 A (xem vi du 1.1
chuong CAU CHI). Kiém tra day da chon :

Idc 0,5
ICP=5A>0,_8=0,8

Vay chon day déng mém boc PVC : M(2 x 0,5).

= 0,625 A

Vi du 1.6. Yéu cliu lua chon cdc dudng day truc tdng cfp dién
cho mét nhad gidng dudng gébm 3 tiAng, mébi téng 6 l6p hoc. Biét

rdng ti dién cla tda nha cé dat clu chi bao vé mébi tdng véi
Iy = 60 A
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Hinh 4.13. S0 d6 nguydn Iy cfp didn cho nha gidng dudng
1 Td dign ; 2 Cdu chi ting ;
3 Dudng twe tdng ; 4 Céc phdng hoe.

GIAI
Du dinh clp dién cho méfi tdng modt pha riéng.
Phu tii dién mét tdng voi P, = 20 W/m?.
P, = 6.(8.10). 20 = 9,6 kW
Phong hoc dung quat v dén tuyp, cosp = 0,8.
Dong dién di trén day truc :

4 Py 9.6

Ly = Uy -cosp 022 08 54,55 A.

Véi k; = ky = 1, cap truc duge chon theo didu kién :
I, = I, = 54,55 A

Chon ding cdp d6ng 4 16i cach dién PVC do Lens ché tao, ti&t dign
6 mm’ cs I, = 66 A.

Kiém tra diéu kién két hop cdu chi :

loo 60
Icp 2 oo = ES_ = 75 A
Diéu kién nay khong théa man, phai chon cdp tiét dién 10 mm® o
I, = 87T A

Viy cap truc mdi tdng chon leai PVC (3x10 + 1x8).
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Théng s6 k§ thuat vé mat co, 1y cia day dong tran xodn

C. TRA C\U

do CADIVY ché tao

8ang 4.1
Tidt dign 88 sgi va fuodng kinn Khéi luong Lyc kéo dit Chidu dai
dinh miic dudng kinh sc ngoaj 1 km day {min) ché tao

mm? No/mm mm kg/km N m
08 111,20 120 75913 352 500
14 11138 138 237 558 500
20 6o 160 7780 803 500
35 12N 2n 3166 1430 500
40 12,24 224 3535 1561 1000
55 112,63 263 4946 2289 1000
60 V278 278 5292 2467 1500
80 13,20 320 7118 338 1500
0o 1357 357 89,20 3881 2000
10 71140 420 9590 4118 2000
0 760 480 125,00 4549 2000
B0 7A70 510 142,00 6031 2000
220 77200 B0 T 6347 2000
250 7213 639 22400 9463 2000
300 7/230 890 26170 034 2000
350 7/252 7.53 31,00 1311 2000
380 7/280 780 334,40 4100 2000
500 7/3,00 900 430,00 17455 1500
60,0 7/330 9,90 537,00 2120 1500
70,0 ©B/213 10E5 602,00 27TNS 1400
800 19/2,30 ns0 Y0200 31696 1200
950 19/2,52 12,55 850,00 37637 1200
1000 1/2.60 13.00 898,00 40384 1200
1200 19/2,80 .00 1066 46845 1000
125,0 19/280 14,50 1140 50251 1000
0,0 19/3,15 15,75 1309 55151 800
1600 19/327 6,35 1368 59433 800
1850 azfa52 7.57 16524 73303 700
2000 37/260 820 1705 78654 800
2400 37284 19,88 2159 93837 600
2500 37/290 2030 2255 97844 500
300,0 ran 2205 2707 107422 300
150 37/3.30 2310 2860 17896 400
3250 37/335 2345 2882 12167 400
3500 37/345 2415 3108 128827 350
4000 37/366 2526 3463 144588 350
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Thong s6 k§ thuat v dign cita day dong tran xoin

do CADIVI ché tao

Bang 4.2
Tiét dién dinh Dudng kinh Dign trd mét chidy Ddng dign phy ti o]

miic ngoai 4 20°C cho phép (A)

o’ mm Q/fkm trong nha ngodi trdi
09 120 210090 - -
14 138 134450 - -
20 1680 93370 - -
35 2n 52520 - -
40 224 46520 25 50
55 263 3,3600 K1) 62
60 276 - 3070 35 70
80 320 23340 50 80
00 357 18440 60 95
1o 420 17065 68 105
uo 480 13065 80 12
60 510 11573 0 130
220 6,00 08382 120 65
250 6,39 07336 135 80
3a0 6,90 06290 155 200
350 763 05238 70 220
380 7,80 (4880 - 180 225
300 900 0,3800 215 270
500 9,90 03870 240 300
700 065 02723 270 340
800 ns0 02335 2985 330
950 1255 01944 335 415
1000 13,00 01812 350 430
1200 14,00 01580 ags 485
1250 150 01430 410 515
150,0 B75 01244 4635 570
60,0 16,35 o191 495 600
1850 757 C0 530 640
2000 1820 00952 570 830
2400 19,88 coral 685 760
2500 20,30 o722 700 785
3000 22,05 00802 740 aan.
3150 230 00569 770 8495
3250 23,45 00565 7858 920
3500 24,15 00524 820 955
4000 2526 00471 893 1050
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Cac thong s6 ky thudt vé mat oo, Iy cia
day nhém trin xoin do CADIVI ché tao

Bing 4.3

Khdi kidng

Tigt dign S8 squf 56 1dp Chiu dai Lyc kéo dit 1 km day

dinh mic | dudng kinh sgi xodn ché tao khong ma
kafkm
mm? N® /o m N/mm? kg /km
10 7135 1 2000 1950 274
6 7THT0 1 2000 3021 430
25 7/213 1 2000 4500 680
s 7/252 1 2000 5913 94,0
40 7/2,70 1 2000 6800 094
50 7/3,00 1 1500 8198 1350
83 7/3,39 1 1500 10350 723
70 7/355 1 1400 11288 1890
95 7/40 1 1400 14784 2520
00 19/2,59 2 1400 7000 2749
20 19/2,80 2 1200 19890 3210
125 0/289 2 1200 21250 3438
50 19/315 2 1200 24420 4060
160 /327 2 1200 26400 4390
85 19/350 2 1200 29832 5020
200 0/366 2 1200 32000 5497
240 074,00 2 1200 38192 655,0
280 19/409 2 1200 40000 687,1
) 377515 3 1200 47569 7940
315 37/3,29 3 1200 51970 8675
350 37/345 3 200 57057 9520
400 37/366 3 1200 63420 0720
450 37/390 3 1000 71856 12060,
500 37/415 3 1000 80000 13780
550 613,37 4 1000 89760 15000
560 37/4,39 3 1000 BYS00 15422
600 61350 4 1000 95632 6180
630 61363 4 800 100800 17384
650 61/366 4 800 104575 7710
700 61/380 4 800 12725 0020
70 61385 4 800 13600 19592
750 61395 4 800 19584 20620
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Thong s6 ky thuit vé dign cia diy nhém tran xodn
do CADIVI ché tao

Bidng 4.4a
Tidt céln MEt cit Budng kinh Oifn rd mit Dong dién phy tél
dinh mc tihh todn day chidu & 20°C cho phép {(A)
mm? mm? mm Q/km trong nha ‘NGoAi trdi
10 00 405 2,8631 40 65
® 159 510 18007 75 05
25 249 6,40 11498 05 135
35 343 750 08347 130 70
40 400 809 0,7157 150 190
50 485 900 05784 165 215
63 630 08 04544 00 235
70 693 070 04131 20 265
95 924 1230 0,314 255 a20
00 1000 294 0,2877 265 335
20 17,0 14,00 0,2459 300 375
125 1250 14,47 0,23 30 3%
150 1480 1580 01944 355 440
160 800 637 0,798 a7s 465
185 1828 17,50 01574 40 500
200 2000 1830 0,438 445 550
240 2387 20,00 01205 490 590
250 2500 2047 oMs0 510 615
300 2883 220 0,000 570 680
315 3150 2305 00915 590 705
350 3458 2420 0,0833 630 750
400 3892 25,60 00740 590 815
—
Thong s6 ky thugt v dign cia dAy phém trin xodn
Béng 4.4b
Tiét dién Mit cdt | Duing kinh | D0 t;s gnot Dong didn phu tai .
dinh mde tinh toén diy °?0°c cho phép (A) Gié thanh
mm? mm® mm Q/km trong nhi | ngodi trdi VND/Kg
450 4491 2730 00642 755 900 30400
500 500,4 2910 00576 820 980 30400
550 544,0 3030 00528 875 00 30400
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Tiép bdng 4.4b

Ti6t dign Mat cit | Budng kinh m:hi‘g 310: Déng dién phy tai S thanm
dinh mie tinh toén day 20°C cho phép (A)
mm?® mm? mm Qkm trong cha | ngodi trdi VND/g
560 5600 3073 00531 900 1030 30400
600 5868 3160 00491 930 070 30400
630 6300 3264 00458 - 30400
650 6418 3290 0,0450 30400
700 6917 3420 onaT - 30400
70 7900 3465 0,0406 - 30400
750 7474 3560 00386 - 30400
Thong s6 ky thuat vé co ly cta diy nhdom 16i thép
do CADIVI ché tao
Bang 4.5
Day nh8m 18i thép Chiu
Tiét didn Ty s | d& ché
dinh mnlc Phén sgi nhdm Phin sgi thép S8 15p xodn mit cit tao
s6 s cfubng s6 soi r;lu'ang phén phén o kh:n;\ '
Kinh =i kinh s | nhBm thép
rm? N° mm No mm N° N° m
1018 6 150 1 150 1 6800 2.000
*/27 6 185 1 185 1 600 2000
25/42 6 230 1 230 1 - 600 2000
35/6.2 6 2,80 1 280 9 6,00 2000
40/67 5 291 1 28 | o1 " 800 2000
50/80 6 320 1 320 1 - 6,00 1500
63/105 6 366 1 366 1 6,00 1400
70/M0 6 380 1 380 1 - 800 1400
70/720 ® 220 9 220 o 2 085 1200
95/16,0 6 450 1 450 1 - 600 1200
95/1410 24 220 a7 220 1 3 065 1200
100167 8 461 1 461 1 - 8,00 1200
120190 28 2,40 7 185 2 1 825 1200
1201270 0 220 7 220 2 1 429 1200
123/69 8 297 1 297 2 . B 1200
125/204 26 247 7 192 2 1 - 1200
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Tiép bing 4.5

DAy nrhém I6i thép Chidu
Tidt dign Ty e | dai chd
dinh mde Phan s¢ nhom Phén sci thép S 16p xodn mat cét tao
- - nhdm/thép | khang it
s6 sai r;!uong s8 sgi d"'?"g phén phén hdn
kinh soi kinh rhom thép
mn? N® mm No mm N° N°® m
150/19.0 24 280 7 185 2 1 785 1200
150/24,0 26 270 7 20 2 1 614 1200
150/34,0 30 250 7 2,50 2 1 429 1200
60/8,9 18 336 1 3,36 2 - - 1200
160/26,1 26 280 7 218 2 1 - 1200
185/24,0 24 315 7 210 2 1 N 1200
185/290 26 298 7 230 2 1 5,24 1200
85/43,0 30 280 7 280 2 1 429 1200
B5/1280 54 210 37 2% 2 3 146 1200
200111 18 376 1 376 2 - . 1200
200/326 26 313 7 243 2 1 - 1200
205270 24 330 7 220 2 1 n 1200
2407320 24 360 7 240 2 1 7.7 1200
240/390 26 340 7 265 2 1 R 1200
240/56,0 30 320 7 320 2 1 4,29 1200
300/39,0 24 400 7 2,65 2 1 78 1200
300/48,0 26 380 7 295 2 1 616 1200
300/660 30 350 ] 21 2 2 439 1200
3007870 _ 30 350 7 350 2 1 429 1200
300/204,0 54 266 37 265 2 3 146 1200
315/218 45 299 37 199 3 1 . 1200
M5/513 26 393 7 305 2 t - 1200
300/300 48 298 7 230 3 1 155 1200
330/43,0 54 2,80 7 280 3 1 7. 1200
400/27.7 45 336 7 2,24 3 1 - 1200
400/519 54 307 7 307 3 1 - 1200
400/18,0 a2 340 7 185 3 1 2027 1200
4007220 76 257 7 200 4 1 793 4 1200
400/51D 54 305 7 305 3 1 7,71 1200
400/64,0 26 437 7 340 2 1 6,14 1200
400/93,0 30 415 9 250 2 2 435 1200
450/311 45 357 7 238 3 1 - 1000
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Tiép bdng 4.5

: D4y nhé&m 18 thép Chidu
Tidt dign Ty s | dai ché
dinh mdc | Fhén sgi nhom Phin s¢i thép - 56 16p xodn mat ot tao

sd sdi ?‘ﬁng st soi ?uang phén pndn ot kh:"; "
kinh a0 kinh s | nhdm thép
mm? e mm ND mm N® N° m
450/583 54 326 7 326 3 1 - 1000
450/560 54 3,20 7 320 3 1 7.1 1000
500/34,6 45 ars 7 251 3 1 - 1000
500/64,8 54 343 7 3,42 3 1 - 1000
500/26,0 42 . 390 7 220 3 1 18,66 1000
8007270 76 2,84 7 220 4 1 1809 1000
500/640 54 340 7 340 3 1 7.71 1000

- 500/204.0 90 265 az 2B5 3 3 243 1000
500/336,0 L 54 340 61 265 2 4 146 1000
550/710 54 360 7 3860 3 1 7.7 1000
560/38,7 45 ass 7 265 3 1 - 1000
560/70.38 54 363 .19 218 3 2 " 1000
600/720 54 Kiiel 19 220 3 2 8,04 1000
630/436 45 422 7 281 3 1 - BOC
§30/798 &4 385 9 23 3 2 - 800
650/79C 96 290 2] 230 4 2 803 800
700/860 96 apz B 240 4 2 800 800
710/49; 45 448 7 299 3 1 . 800
710/895 54 406 L 245 3 2 - 800
750/93,0 96 315 19 250 4 2 802 800
800/34.6 72 376 7 251 q 1 - 800
BDO/66,7 84 348 7 348 4 1 - 800
800/1013 54 434 © 261 3 2 - 800
8001050 96 330 ) 263 4 2 783 800
900/38,9 72 399 7 256 4 1 . 800
900/750 &4 ag9 7 369 4 1 - 800
V00432 72 A4 7 280 4 1 - 800
1000/56,0 76 410 7 320 4 1 796 800
nz20/473 72 445 ) 178 4 2 B 800
Hn20/12 8t 412 -] 247 4 2 - 800
1250/52.8 7e 4,70 B 188 4 2 - 800
1250/1018 a1 435 19 251 4 2 - a00 J
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Théng s6 k¢ thuat ve dién cia day nhdom
Igi thép do CADIVI ché tao

Bdng 4.6
Céc kich thudc tinh toén d&i v&i ddy chdm 16 thép
Dudng kinh | Bidn |Dong | - Khdi lugng 1 km dudng day

Tiét 1rd phyu | Lye —

dign | Tiét disn Thkm | tai | kéo M3 3 day

di!"lh tinh toan | nham thép da;y dai { ddt | phdn | phdn | day

mudc ¢ han nhém | thép | khdng

20°C | cho ké md| ACSR/HZ| ACSR/Z
phép

mm? mma2 mm | mm | Qkm | A N kg kg kg kg kg
10/18 06177 | 450 | 150 | 27046 | 65 4089 | 289 138 427 10 10
Bi27 6/259 560 | 190 | 17818 | 105 | 6220 | 440 | 209 649 10 10
25/42 | 249/415 | 630 | 230 | 11521 | 135 | 9296 | 679 324 | 003 5 15
35/62 | 369/675 | BA0 | 280 {07774 70 | 13524 000 | 480 | 480 25 25
40/67 | 40/670 | 874 | 291 | 0772 | W0 | 4400 | 125 | 507 | w13 25 25
50/80 | 482/204 | 960 | 320 | 05951, 215 | 712 | 1320 630 | 1950 30 30
63/05 | 63/050 | 1097 | 366 104553 | 235 | 21630 | 1720 | 83 | 2540 35 35
70/M0 68/M30 | M40 | 380 | 04218 | 265 | 24130 | 1880 880 | 2760 45 45
70/720 |6B4/7220| 1540 | 1100 | 04194 | 265 | 96826 1880 | 5670 | 7550 380 380
85/160 | 854/1590 | 1350 | 4550 (03007 | 320 | 33369 | 2610 | 1240 | 2850 60 60
95/1410 | 912/14100 | 19,80 | 1540 | 0346 | 320 |180775 2510 | T0BC | 1357,0 69,0 630
100/67 | 10/670 | 1382 | 461 [02868 | 335 | 34333 2620 | 1105 | 4032 690 630
120/9.0 | M8/1880 | 1520 | 560 [02440 | 375 | 41521 | 3240 | 1470 | 4710 %o 350
120/27.0 | 1472660 | 1540 | 660 | 02531 375 | 49465 3200 | 2080 | 5280 0 370
125/68 | 125/690 | W67 | 257 | 02304 | 390 | 29167 - . 3979 - -
1257204 | 125/2040 | 1557 | 577 | 02308} 390 | 45691 - - 8035 - -
150/190 | 148/1880 | 16,80 | 560 {02046 | 440 | 46307 | 4070 | 470 | 5540 120 420
150/240 | 149/2420 | 70 | 630 |02039| 440 |s2279 | 4090 | 1900 | 5000 o 440
150/340 | 117/34,30 | 1750 | 7,50 | 02061 | 440 | 62643 4060 | 2690 | 6750 B8O 480
160/89 | 160/890 | 1682 { 336 | 01800 | 465 | 3678 - - 5094 - -
160/26,1 | ¥B0/2610 | 7,73 | 653 { 0BO3 | 465 | 57689 - - 6445 - -
185/240 | 87/2423 | 1890 | 630 | 01540 | 500 | 58075 5150 | W00 | 705D 140 530
85/290 | 1812900 | 1880 | 630 | 01591 | 500 | 62055 | S000 2280 ) 7280 Bo 520
185430 | 185/43%0 | B60 | 840 [ 01559 | 500 | 77767 | 5090 | 3370 | 8460 230 610
1851280, 187/12800 | 230 | 147 | 01543 | 500 | 1838% 5170 | 10080 | 15250 630 850
200/11 § 200/110 | 1881 [ 376 | 01440 | 550 | 44222 | 5660 | 707 | 6387 150 630
200/326| 200/32,60 | 1982 | 7,30 | 0,442 | 550 | 70134 | 5660 | 2400 | 8OSS 5.0 630
200/270| 205/2660 | 980 | 660 | 01407 | 550 | 63740 5660 | 2080 | 7740 150 630
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Tiép bdng 4.6

Céc kich thudc tinh todn d8i v& day nhdm 15i thép
Dudng kinh | Dign | Déng Kh& lugng 1 km dudng ddy
Tidt dién trd phy | Lue
diph | Tiét dién 1km | tai kéo l M3 & day
miic tinh toan | nhém | thép | déy | dai | dit | phdn | phdn | day
h nh
o R e e e
phép
rm? mm2 mm mm | £2/km A N kg kg kg kg kg
240/320 | 244/3170 | 2160 | 720 | ON82 | 590 75050 6730 | 2480 | 9210 | W0 |. 740
240/390 | 236/3860 | 2160 800 ;01222 | 550 |BOB95S | 6500 | 3020 | 9520 | 220 | 740
240/56,0 | 24175630 | 2240 | 960 | OM97 | 560 {98253 | 665 | 4410 | 1060 | 300 | 78O
300/390 | 3043860 | 2400 | A00 (00958 | 680 |90574 | 8300 | 3020 | 1320 | 220 | 870
300/480 | 295/4780 | 2410 890 00978 | 6B0 |W00623| 8120 | 3740 | N860 | 270 | 870
300/660 |2885/6580 2450 | 1050 | 0000 | 680 |t7520| v960 | 570 | 13130 | 370 | 950
A00/670 |28R85/6730 2450 | W50 | 000 ] 680 (126270 7960 1 5270 | 13230 370 | 950
300/204,03 298/20400 2920 | BH0 |00068: 680 |2B4579| 823,00 | 6030 ;24280 1020 | 1BO0
15/218 AM5/2180 | 2383 | 577 | 0097 | 705 {79030 | 8675 | 1717 | 10392 020 | 1500
315/513 | 315/5130 | 2487 | 96 | 00976 | 705 [106834) 8675 | 4014 | 12689 | 020 | 1500
330/300 | 335/250 | 2480 | 620 | 00881 | 750 ;8BB48 | 9240 | 2280 | 11820 | w0 | 120
330/430 | 332/430 | 2520 | 840 | 00869, 750 [103784| 9180 | 3370 | 12550 | 230 ; M30
400/277 | 400/2770 | 2691 | 6730 |00722| B15 | 98356 | 10520 | 2677 | 13197 | 120 | 1310
400/519 | 400/5180 | 27,64 921 007221 816 |123037 | 0520 | 4577 | BOS7 | 120 | 1310
400,180 3811880 | 2600 | 560 |00758| Bi1S | B5600 | 10520 | W70 1990 | 120 | 18310
400/220 | 3942200 "' 26680 | 600 (00733} B o515 | 10890 | 720 | 12610 | 120 } 1350
400/510 | 394/5110 | 2750 | 920 00733 | 815 | 120481 | 10900 | 4000 | 14800 | 280 | 1340
400/64,0 | 390/6350 | 27,70 | 020 | 00741 | 815 | 129183 | 10740 | 4980 | 15720} 350 | 1350
400/930 | 406/93.20 | 297 | 1280 | 0.O7N a5 | 73715 | 90 | 7320 | B51D | 530 | W90
450311 | 450/310 | 2855 | 74 | 00646( 900 [W7467 | 1990 | 2850 | 14846 300 | ¥50
450/58.3 | 450/5830 | 2032 | 977 | 00642 | 900 138417 | 1990 | 5000 | 1698 | 300 | 1450
450/56,0 | 434/563 | 2880 | 960 {00666 | 900 131370 | 1990 | 4410 | 16400 | 300 | 450
500/3456 | 500/3460 | 3009 | 752 (00577 | 980 | 19407 | HOO6 | 2400 | 6496 | 150 | K620
500/260 | 502/2650 | 3000 | 660 1005751 98D | 12548 | 13840 | 2080 | 15920 | 150 | 1820
500/27 | 481/2660 | 2940 | 660 |00600| 980 | 112188 | 13290 | 2080 (15370 150 | 1520
500/640 | 490/6350 | 3060 | 020 |00588| 980 | MB257 | 13540 | 4980 | 18520 | 330 | %630
500/204,0 | 496/20400 34,50 | W60 (00580 | 980 (31W609! 13740 11605029790 1050 | 2300
500/336,0 | 4907336000 37,50 | 2390 | 00538, 980 |466649| 13550 | 26500400501 680 | 2700
550/710 | 549/7120 | 3240 | 1080 (00526 | 10K |165164 | 15180 | 5580 | 20760 380 | 1840
560/387 | 560/3870 | 3184 | 796 6.0515 1050 (133736 15225 | 3250 [ 18475 330 | 1940
560/709 | 560/7090 | 3270 | 1090 | 0056 | W50 |172592| 1544,2 | 558,0 | 21022 [ 380 | 1940
600/720 { 580/7220 | 3320 | MOG 0.0498 WO [183835| 8030 | 5670 | 21700 | 390 | 1840
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Tidp bing 4.6

N —
Céc kich thudc tith todn d6i vdi diy nhom i thép
Dudng kinh | Dign | Dong Kné lugng 1 km day
Tiét dign tré phu
dinh Tidt dign Thkm | tA4 | Lc Ma d day
mifc tilh todn | nhém | thép | ddy | dai | keéo phén | phdn | day
6 han | ddt | nhém | thép | khdng | ACSR ACSR/E
20°C | cho k8 md| /HZ
phép
mm? mm? mm | mm | Qkm | A N kg kg kg kg kg
630/436 | 630/436 | 3379 | 844 [00458| 150 |1BO4B3! - - |20785] - -
B30/798 | 630/7980 | 3469 | 156 |00459| 150 |ww72| - - 123650 - .
650/790 | 634/7890 | 3470 | M50 |00456| 170 |2004511 7520 | 6200 | 23720 420 | 2300
700/860 | 687/8990 | 3620 | 1200 |0,0420 | 1220 217775 19000 | 6750 25750} 460 | 2530
710/491 § 710/4910 | 3585 | BOS |0p406| 1230 [eosse| - - 23424 . -
7K/899 | 710/89.90 | 3682 | 1227 (00407 | 1230 | 26124 - - |ess53| - -
750/930 | 718/9320 | 3770 | 1250 |00386| - 2444501 20680 | 7320 | 28000 490 | 2720
B00/346 | 800/3460( 3761 | 752 {00361 - |wre07! - - |24798F - -
800/66,7 1 800/6670 | 3830 | 1045 [00361] - |2os133| - - to27323 .
800/1013 1800/ 10130 | 3900 | 303 | 00367 | - 1243530 - 300327 V. -
B00/050 | 821/105,00 | 370 | 1330 |00352{ - 1260073 22600| 8230 | 30920 570 1 3100
900/389 | 900/38,90 | 3989 | 798 [00321| - (1883331 - - |ere9s! - -
00/750 | 900/7500 ] 4063 [ 0 | 00321 - 206500 - - 130735 - -
1000/432 [1000/4320 ;%4205 | 841 |00289| - |2092s59| - - - 30894 | - .
000/560 |1003.2/56,3| 4240 | S60 100288 - (224017 |27690( 4410 | 32100 300 | 3550
M20/47.3 | 1120/47,30 | 4450 | 890 |00258| - 234280 - |- - |a34e39| - -
N20/M2 | n20/9120 | 4632 | 1236 00253 - |zBaws| - - sz - -
1250/538 (1250/52801 4702 | 010 |o00231| - lzswsol - - rasssgl - .
125071018 | 1250/10180 | 47,88 ; 1306 {00231 - |3w0ds| - - |42530) - -
Day dién ha ap 15i dong va nhom cach dién PVC
do CADIVI ché tao (day cilhg mdt s¢i)
i ) Béng 4.7
Dign trd day din .
Rudt dén dién Chibu Pudng 3 20°C Déng phu tai
day cach kinh
Tiét dign | Dudng kinh | dién PVC | t8ng th déng nhdm déng nhém
dinh muc s
mm? mm roem mm Qfm {max) A A
050 080 + OOI5 08 240 asze - 5
075 098 + 0020 08 258 2379 - 7 -
100 113 + 0,020 08 273 784 2930 0 8
150 138 + 0,020 08 258 195 9,70 % 12
200 175 = 0020 08 335 741 1ag9 20 B
4,00 225 = 0,020 09 4,05 448 7.40 25 20
8,00 278 = 0020 10 4,78 293 491 a5 29
L 0,00 357 + 0020 12 597 178 294 50 40
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Diy dién ha ap l5i dong meEm nhitu sgi
do CADIVI ché tao

Bdng 4.8

Chidy Chidu | Dign 410 | Dudng Déng

Rust alin ditn day diy vd | day din .kl'nh dién phy
Loai day céch ngodi d 20°C | téng thd tai

didn PVC| PVC

mm? NC from mm mm Q/%m mm A
0,50 %/020 08 70 26 5
075 24/020 08 24,74 28 7
DAy don 100 32/020 08 18,56 3o 0
mém VCm 125 40/020 c8 14,90 33 2
150 30/025 D8 1268 32 ®
250 50/025 08 760 az 25
2x05 | 2x /020 08 3934 82 5
Day dti 2 x 075 |2 x 24/020 08 2622 56 7
mém xodn 2 x 100 |2 x 32/020 08 067 60 0.
vC,, 2 x125 |2 x 40/020 08 15,62 62 2
2 x 150 2 x 30025 08 13,44 6.4 B
2 x 250 | 2 x 50/025 08 806 74 25
2x 050 | 2x /020 08 370 |26 x52 5
Day o8 2x 075 |2x 24/020 08 2474 |28 x Q75 7
mém det 2x100 |2 x 32/020 08 w56 | 30 x 60 0
VCn 2x 125 | 2 x 40/020 08 490 31 x 62 12
2x 150 | 2 x 30/0.25 08 268 |32 x 84 %

2x 250 |2 x 50/025 o8 760 |37 x 74 25
2x050 | 2x16/020 08 1 39,34 72 8
Day d8i 2 x 075 |2x24020 08 1 2622 76 7
méer trdn 2x100 |2 x 32020 08 1 1067 a0 0
vC,, 2 x 125 |2 x 40/020 08 1 582 82 2
2 x 150 2 x 30/025 08 1 1344 g4 L]
2 x 250 | 2 x 50/025 08 1 B80S 94 25
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Cap ha ap ba 16i loai det boc cich dign PVC

Bdng 4.9
Dy dén Chidu | Chigu [Kich thude Dagn %acdaa:)én
day day vo cap Dién 4p
Tidt S8 saif Dubng |céAch diénjboc PVC thd
dign dudng | kinh day déng nham
dinh mic| kinh sgi dtfn
mm? N®/mm mm mm mm mm Q/km Qfkm v
2,00 7/0,60 180 08 15 |64 x 85| 943 - 1500
250 7/067 20 08 15 |66 x 19| 7.4 1500
350 7/0,80 2.40 08 15 |70 x 50| 530 1500
4,00 7/0.85 255 03 15 |72 x B8] as 740 1500
550 7HO0 300 10 15 |80 x 80| 340 4980 1500
800 7100 320 11 15 |83 x 80| 308 4610 1500
8,00 7h20 360 12 15 |90 x 210] 23t 3,830 1500
10,00 7/135 405 13 15 |97 x 230 183 3,080 1500
075 11100 100 08 15 56 x 10| 2450 | 37.085 1500
100 1120* 120 08 15 56 x 15} 1810 25,753 1500
200 11160 160 08 5 |62 x 180]| 943 14,900 1500
3,00 112,00 200 08 15 |66 x ¥0| 807 10,00 1500
4,00 12,30 230 10 15 (73 x WBO| 486 740 1500
500 12,80 2,60 10 15 |77 x w0 366 6,070 1500
7,00 13,00 300 12 15 |84 x 92| 252 4,120 1500
Cap ha ap bai 16i loai det bpc cach dien PVC
Bdng 4.10
Day din Chidu | Chibu | Kioh a%zéﬁ’dcdga:)én °
day day vé | thute Dign ap
TiBt dign | S& =i Dudng |cAch dién|boc PVC| cép thy
dinh mde ( /dudng | kinh déy déng nhom
kiah sci déin
mm? Nomm | mm mm mm mm Qfkm Skm v
200 71080 180 08 15 64 x 98| 943
250 71067 201 08 15 |66 x 02| 74
350 7/080 240 08 15 70 x 1o 530 1500
400 7/085 256 08 15 72 x 13| 4851 741
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Tiép bing 4.10

Dy dfn Dign trd day dhn &
Chidu Chidy Kich 20°C (max)
day day vé | thude Gign ap
Tiét cien | 86 soi | DUINg |cach dien|boc PVC| cép thi
dinh mic | /dudng | kinh day déng nhém
kinh sqi dén
mm? N/mm | mm mm mm mm Q/km Q/km v
5,50 7/100 3,00 10 15 |80 x BO| 340 4580
6,00 7/104 3 1 15 (83 x 17| 308 4610 1500
8,00 7120 360 12 5 |90 x 80| 23t 3,830
10,00 7135 405 13 15 |97 x B3| 183 3,080
075 1100 100 08 15 |58x82| 2450 | 37085
100 11120 120 03 15 58 x 86| 1810 25753
2,00 11160 160 08 15 62 x 94| 901 14,900
300 1280 200 08 15 |s6 x 05| 607 10,00 1500
400 1230 230 10 15 173 x N8| 48 7410
5,00 112,60 260 10 15 {76 x125] 386 6070
7,00 3,00 300 12 15 |84 x 38| 252 4120 |
Cap ba ap mot 16i dong, cach dien PVC loai nla mim
dat o6 dinh do CADIVI ché tao, k¥ hitu CVY
Bdng 4.11.
DAy dén Dign 4o
Chidu Chiéu Dudng | Phy tdi | day ofn | Dién 4p
Tidt dign Budng day day v& | kinh |dong dign| & 20°C thd
dinh | K&t cfu | kinh dy |cach dign|boc PVC | t8ng thé {max)
mic dén
mm? No/mm | mm mm mm | mm A Qkm v
10 7/0,40 120 08 15 580 B8 [ B 1500
15 7/0,50 150 08 15 610 23 120 1500
20 7/080 180 08 15 640 29 9,43 1500
25 7/067 201 08 15 660 36 741 15%0
as 7/080 240 08 15 7.00 41 5,30 1500
40 7/085 255 09 15 735 47 461 1500
55 7H100 3,00 10 15 800 53 340 1500
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Tiép bdng 4.11

Day dén Dign trd
Chiduy Chiéu Buong | Phu 14 | ddy ddn | Dign &p
Tiét cign Do |y L dayve | wim |cong dionl & aoec thi
dnh | KBt oy | kinh day | 1 waolbos PVC téng thé (max)
mic din
mm? N®/mm mm mm mm mm A Qikm v
60 71104 3L 1 15 832 59 aoe 1500
80 71120 360 12 15 500 66 231 1500
00 71135 4,05 13 15 9,65 73 183 1500
110 7/140 420 13 15 9,80 79 171 2000
1o 7160 480 14 15 1060 94 133 2000
160 770 50 15 15 10 08 15 2000
220 7/200 | 600 16 15 1220 22 084 2000
250 7/2.4 642 16 15 162 130 0727 | 2000
300 | 7230 | 690 16 15 130 148 0635 | 2000
350 7i252 7,56 17 15 1356 Bs 0,524 2500
380 7/260 | 780 18 15 1,40 74 0497 | 2500
500 | /180 | 90 18 15 15,60 204 0387 | 2500
600 | 17200 | woo 18 15 1560 234 0308 | 2500
700 9214 | 070 19 15 750 242 0268 | 2500
800 | w230 | ms0 20 15 150 268 0234 | 2500
950 | w252 | 1260 20 15 19,60 283 0193 2500
000 | w260 | 13,00 20 15 2000 e 0184 2500
200 | /280 | w00 2] 15 2120 355 0153 2500
250 | 19/290 | 150 22 16 22,0 364 0147 3000
600 | 37/230 | %0 22 16 2370 420 0124 3.000
850 | aves2 | wea 23 7 2564 450 0099 | 3000
2000 | 37/260 | 1820 24 17 2640 . | 480 0094 | 3000
2400 | BV225 | 2025 24 18 2865 550 0075 | 3000
2500 | 6v230 | 2070 24 18 2910 568 0073 | 3500
3060 | 6v252 | 2268 25 ) 3148 607 00601 | 3500
3250 | 61260 | 2340 26 19 3240 654 | 00576 | 3500
4000 | 6v290 | 2610 26 20 3530 742 | 00470 | 3500
5000 | s¥320 | 2880 28 21 3860 BBS | 00366 | 3500
8300 | 91295 | 3245 28 22 4245 950 | 00283 | 3500
8000 | 91335 | 3696 28 24 4736 130 00221 | 3500
10000 | 91375 | 4125 30 25 5245 ©82 | 00ms | 2500

234




Cap ha ap hai 161 dong cich dien PVC, loai nia mem

dst o6 dinh do CADIVI ché tao, ky hitn CVV

Bang 4.12
Day ofn Digén trd
Chidy Chidu Duong | Phy t& | cay din | Didn 4p
Tiét dign Duong | day | day v6 | kinh {dong dien| 3 2°C | tha
dinh | K&t clu | kinh dfly |cach din|boc PVC | téng thé (rmax)
milc dén
mm? N®from mm mm mr rmm A L2/km v
10 7/0,40 120 08 15 9,00 15 810 1500
15 71050 | 150 08 15 960 21 210 1500
20 7/060 180 08 18 0.20 24 9,43 1500
25 7/067 201 08 15 1062 27 741 1500
35 7/080 | 240 08 15 1140 34 530 1500
40 7/085 | 255 09 15 210 37 451 1500
55 7/100 300 10 15 13,40 44 340 1600
60 7/104 3 1 15 1“4 48 308 1500
80 7/120 360 12 15 1550 55 231 1600
100 71385 405 13 18 .80 65 183 1500
1o 71140 420 13 15 17,0 &7 171 2000
140 71160 480 1 15 1890 77 133 2000
%0 7170 510 5 15 19,40 83 115 2000
220 | 7200 | 600 6 16 2180 102 084 2000
250 724 | 642 16 16 .| 2264 1 0727 | 2000
300 | 7/230 | 6% 16 17 2360 21 0635 | 2000
350 | 7252 | 756 17 17 2552 132 0524 | 2500
380 | 7/280 | 7.80 18 18 26,40 4 0497 | 2500
500 | w180 | 900 18 19 2900 164 o387 | 2500
600 | 1200 | 1000 18 19 3120 187 0308 | 2500
700 | w24 | w70 19 19 3300 201 0268 | 2500
800 | /230 | ns0 20 20 3520 222 023¢ | 2500
950 | w252 | 1200 20 21 37,60 242 0l3 | 2500
000 | w2s0 | woo 20 21 38,40 255 0184 | 2500
200 | /280 | W00 21 22 4100 284 0163 | 2500
1250 | /290 | W50 22 22 4240 292 0147 | 3000
500 | 37/230 | %10 22 23 4600 az4 orea | 3000
850 | 37/252 | 164 23 25 4988 367 | 00991 | 3000
2000 | 377260 | 1820 24 25 5140 392 | 00840 | 3000
2400 | 6V225 | 2025 24 27 5590 426 | 00540 | 3000
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Tidp bing 4.12

Day dén . Dign trd
Chigu Chidu Dudng | Phy tai | ddy ddn | Ditn 4p

Tiét dign Duong day | day v& | kinh |dong dign| & 20°C thi

dirh K&t cdu | kinh day |sach dign | boc PVC | tdng thé {max)

mic dén

mm? N%mm | mm mm mm mm A Q/km vV

2500 81/2,30 20,70 24 27 56,80 452 00738 3.000

3000 &61/252 2258 25 29 6156 500 2.0601 3000

3250 61/260 23,40 26 29 6340 522 00576 3500

4000 §1/2.90 2610 26 33 69,40 - 00470 3.500

500.0 61/3.20 28,80 28 32 76,00 - 0,0366 3500

Cap ha ap ba loi dong cach dién PVC, loai nlia mim
dat o6 dinh do CADIVI ché tao, ky hign CVV

Bédng 4.13
Day din ! Dign trd
Chidu Chigu Dudng | Phu tAi | ddy dfin | Dign 4p
Tidt cign Butng | day | aay vé | kin |aong dien| & 20°C | - tha
dinh | K8t cdu | kinh d8y |cach dign|boe PVC | téng the (max)
midc dén
mm?® N®/mm mm mim mm rmm A Qfkmn v
10 7/040 120 08 15 943 “ 18,10 1500
15 7/050 150 08 15 1008 7 1250 1500
20 7/080 180 08 15 10,73 20 943 1500
25 7/087 201 08 15 e 22 7.41 1500
35 7/080 240 08 15 202 27 530 1550
40 7/085 2558 03 15 12,70 30 461 1500
55 7100 300 10 15 14,27 35 340 1500
§0 71104 312 11 15 14,96 38 3.08 1500
80 7/120 360 12 15 43 44 231 1500
00 7135 408 13 15 783 4G 183 1500
o 7140 420 13 15 1815 52 171 2000
130 7HB0 480 14 15 20,08 62 133 2000
BO 770 50 15 16 20,65 68 115 2000
220 TI200 6,00 16 16 2322 a2 D84 2.000
250 7/2\4 642 16 16 2413 as 0727 2.000
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Tiép bing 4.13

D4y din Dign trd
Chigu Chidu Budng | Phy tai | day din | Dign ap
Tiét dign Puong day day vé | kinh _|dong dign| & 20°C thd

dinh K8t cdu | kinh diy |céch dign| boc PVC | t8ng thé {max)
muc din
mm- N%/mm mm mm mm mm A S/km v
300 77230 690 16 17 2536 97 0635 2000
350 7/2,52 756 17 17 2722 108 0,524 2500
380 7/260 7,80 18 18 2836 3 0497 2500
500 97180 900 18 - 19 3115 132 0387 2500
600 167200 1000 18 19 3330 150 0309 2500
700 0/214 10,70 19 20 3544 %3 0.268 2500
800 197230 150 20 21 3780 77 0,234 2500
950 19/252 1260 20 22 4037 w8 0,193 2500
1000 19/2,60 1300 20 22 4123 206 0184 2500
1200 19/280 14,00 21 23 4402 228 0153 2500
1250 19/290 14,50 22 23 4572 236 0,147 3000
1500 | 377230 | 10 22 25 4557 270 0124 3000
1850 | 37/252 | 164 23 26 5352 298 0099 3000
2000 | 37/280 | 1820 24 26 5536 an 00940 | 3000
2400 | 6w225 | 2025 24 28 5998 348 00540 | 3000
2500 | 6¥230 | 2070 24 28 6094 360 00738 | 3000
3000 | w252 | 2268 25 30 6504 400 0,080+ 3000
az50 | 6v2e0 | 2340 26 3 6842 | 4u 00576 | 3500
4000 | 61290 26,10 28 33 7464 . 00470 | 3500
5000 | 6Y320 | 2880 28 35 8172 . 0,0366 | 3500

a~

Cap ba ap bén 16i dong cach dien PYC, loai nia mdm
dit ¢§ dinh do CADIVI ché tao, k¥ hitu CVV

Bing 4.14
Day dén oign trd
Chigu Chitiu tudng | Phy tai | day din | Dign 4p
Tiét dign Dudng day day v& | kiph  dong dién| @ 20°C thu

dinh K8t cu | Winh diy |céch didn|boc PVC | t8ng ths (max)
mdec dén

mm? No,"rnm mm mm mrn mem A Q/mm v

10 7/0,40 120 08 15 08 1 18,10 1500

15 7/0,50 150 08 15 088 7 1210 1500
20 710,60 180 08 15 il 20 943 1500
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Tiép bing 4.14

Day din _ Dign trd
Chidu Chidu Dudng | Phy t4 | diy din | Dién &p
Tiét dign Budng | day | day va | kinh  |dong dien| & 20°C | tho
dinh ! KEt cdu | kich day |cach dign|boc PVC | téng thé (max}
mic dén
mm? NC/mm mm mm mm mm A Q/km v
25 7/067 20t 08 15 1212 22 7.41 1500
as 7/080 240 08 |. 18 1306 27 530 1500
40 7/085 255 08 15 %00 30 451 1500
55 7/100 300 10 15 1557 35 340 1500
60 71104 312 11 15 634 38 308 1500
80 7/120 360 12 15 7,79 44 231 1500
00 T35 405 13 15 975 49 183 1500
1o 71140 420 13 15 2012 52 171 2000
140 7/160 480 14 15 2225 62 133 2000
%0 71170 510 15 16 2296 68 15 2000
220 7/2.00 800 16 16 25,81 82 084 2000
250 7/214 642 16 16 26,82 88 0727 2000
300 7/230 690 16 7 2818 a7 0635 2000
350 7/2)52 7,56 17 17 30,26 108 0524 (2500
380 7/260 7.80 18 18 3152 113 0497 2500
500. | 19/180 900 18 19 3462 132 0387 2500
600 19/200 | 000 18 19 3723 150 0,309 2500
700 M | 070 18 20 3941 63 0,268 2500
800 16/2,30 150 20 21 4202 77 0.234 2500
950 | /252 | 1260 20 22 4508 8 0193 2500
000 | 19/260 | 1300 20 22 4624 206 0184 2500
1200 | /280 | 1400 21 23 4934 228 0153 2500
250 | 19280 | 14,50 22 23 5103 236 047 3000
1500 37/230 16,10 g2 25 55,00 270 0124 3000
850 | 37252 | wed 23 26 59,69 298 00991 | 3000
2000 | 3r/eso | 1820 24 26 6173 an 00094 | 3000
2400 | 6¥225 | 2025 24 28 67,08 348 00540 | 3000
2500 | 6%230 | 2070 24 28 6836 360 00738 | 3000
3000 | 6V252 | 2268 25 30 7403 . 400 00801 | 3000
3250 | 61280 | 2340 26 3 7625 414 00576 | 3500
4000 | 61290 | 261 26 33 8336 - 00470 | 3500
5000 | 61320 | 2880 28 35 9125 - 00386 | 3500
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Cap ha ap mft I6i nhém cach dién PVC, loai nila meém
diit o6 dinh do CADIVI ché tao, ky higu AVV

Bang 4.15
Diy din Dign tro
Chigu Chiéu Dudng | Phy tai | diy din | Dign &p
Tiét dign Budng day | day vo | kih |dong dign] & 20°C | tha
dich | K&t clu | kich day |cach dign|boc PVC | tdng thé (max)
mdc dén
mm® Nolmm mm mm men mrm A Qkm v
40 7/085 255 09 15 7,35 3 7.41 1500
55 7/100 300 10 15 8,00 36 498 1500
6.0 7/104 31 1 15 832 40 451 1500
80 7120 3,60 12 15 9,00 47 383 1500
100 71135 405 13 15 965 55 308 1500
no 7/140 420 13 15 380 6t 281 2000
14,0 71180 480 14 15 1060 67 21 2000
6,0 71170 5,0 15 15 10 75 161 2000
220 7/200 600 16 15 1220 92 138 2000
250 77214 6.42 16 15 1262 105 120 2000
300 7/230 690 16 15 1310 " 104 2000
35 7/252 7.56 17 15 1396 130 0868 2500
380 7/260 7.80 18 15 14,40 a3 0814 2500
50,0 19/180 9,00 18 15 15,60 5 0641 2500
600 19/2,00 0,00 18 15 16,60 187 0507 2500
700 /214 070 19 15 1750 20 0,443 2500
80,0 9/2,30 n50 - 20 15 18,50 230 0,384 2500
95,0 19/252 260 20 15 19,60 250 0320 2500
000 19/2,60 13,00 20 15 20,00 265 0,300 2500
1200 19/2,80 14,00 2 15 2120 295 0,253 2500
1250 19/2,90 14,50 22 16 2210 302 0242 3.000
500 | 37/230 16,10 22 16 2370 340 0,206 3000
B850 | 37/252 | 1784 23 17 2564 390 0,164 3000
2000 | 37/280 | 1820 24 17 26,40 413 0,154 3,000
2400 | 61225 | 2025 24 18 2865 465 0125 3,000
2500 | 61230 | 2070 24 18 2870 480 0,120 3500
3000 | 6252 | 2268 25 19 3148 528 010 3500
a2s0 | 6280 | 2340 26 19 3240 555 00946 | 3500
4000 | 61/290 260 26 20 35,30 628 00778 | 3500
5000 6132 2880 28 21 3860 | 752 00605 | 3500
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Tiép bing 4.15

Day din Dign trd
Chidu Chigu Dudng | Phy tai | day din | Dign 4p

Tidt dién Dudng aly day vd kinh  dbng dign| & 20°C thii

dinh K&t cdu | kinh day |céch didn|boc PVC | téng thd (max)

muc din

mm? N fmm mm mm mm mm A Q/km v

6300 917285 3245 28 22 42,45 - 20469 3.500

8000 917336 3696 28 24 4736 - 00357 3500

0000 91/3,75 4125 30 26 5245 - 00291 3500

Cap ha ap bai 16i ohom cach dign PVC, loai nia meém
dit c6 dinh do CADIVI ché tao, kf higu AVY

Bing 4.16
Day din Dién trd
Chiéu Chidu Dudng | Phy tdi | dy din | Dign 4p
Tigt dign Eriong day | day w0 | kih |deng dien| 4 20°C | tha
dinh | K8t cfu | kinh day |cach dien| boc PVC | téng the (max)
muc dén
rm® NC/mm mm mm mm mm A Qikm v
40 | 7085 255 08 15 1210 25 741 1500
55 77100 | 300 10 15 13,40 29 498 1500
80 1104 31 11 15 144 32 451 1500
80 7A20 | “360 12 15 1550 38 383 1500
00 7135 408 13 15 1,80 44 308 1500
0 71140 420 13 15 1710 49 " 281 2000
1“0 7/160 480 14 15 18.90 54 217 2000
%0 7170 510 15 15 19,40 80 =1 2000
220 7/2,00 6,00 16 16 2140 74 138 2000
250 7/234 6,42 16 16 2254 84 120 2000
300 7/2,30 690 16 17 2360 95 104 2000
350 7/252 7,56 17 17 2552 104 0868 2500
380 71260 7.80 18 18 26,40 ™ 081 2500
500 /180 9,00 18 » 19 2600 132 0541 2500
600 0200 | 000 18 19 3120 150 0507 2500
700 24 1070 19 19 3300 58 0443 | 2500
800 19/2,30 150 20 20 3520 184 0,384 2500
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Tiép bdng 4.16

Day dén Digey 1rd
: Chidy Chidu | Dudng | Phy 14 | day dfin | Didn &p
Tiét dign Dueng day | day vé | kieh  |dong dien| 6 20°¢ | e
dirh | K&t cdu | kinh day {cah din | boo PVC | t6ng thé (max)
muc dén .
mm? N®/mm rm mm mm mm A Qkm v
95,0 1v/252 200 20 21 3760 200 0,320 2500
1000 19/260 1300 20 21 3840 212 0300 , 2500
1200 19/280 14,00 21 22 4100 238 0253 2500
1250 19/290 14,50 22 22 4240 242 0242 3000
1500 37/230 B0 22 23 46,00 272 0206 3000
850 | 377252 764 23 25 4988 3@ 0164 3.000
2000 | 37/280 820 24 25 5140 330 0154 3000
240,0 61225 2025 24 27 5590 372 0135 3000
2500 51/230 2070 24 27 56,80 326 0,120 3000
3000 61/252 2268 25 28 6158 359 010 3.000
3250 BY260 2340 26 28 6340 377 00946 3500
4000 61290 250 26 31 69,40 . 00778 3500
5000 61/3,20 28580 28 33 7600 . 00605 3500

Cap ha ap ba I6i nhom, cich dién PVC, loai nia mém
dit o dinh, do CADIVI ché tao, ky hieu AVV

Bang 4.17
Day din Dién trd
Chidu Chidu Dudng | Phy t&i | day din | Dign 4p
Tt dign Dudng | day | day vo | ki [dong dign| @ 20°C | tno
dinh 1 K6t cfu | kith day |cach disn [boc PVC | téng thé (max)
mle din
mm? Nomm | mm mm mm mm A S/km v
40 7/0B5 255 09 15 1270 L] 741 1500
55 7100 300 10 15 "2y 21 498 1500
60 7104 3 11 15 1,96 23 461 1500
80 7120 360 12 15 643 27 383 1500
00 7135 405 13 15 783 a2 ans 1500
1o 7H40 420 13 15 815 a5 281 2000
o 77180 4,80 14 15 | 2008 | as l 2 j 2000
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Tiép bing 4.17

Day din Oign trd
Chidy Chigu Duong | Phu tai | day din | Dign 4&p
Tidt dién Dudng day day vo kinh  |dbng dign| o 20°C thu

dinh K&t cdu | kinh day |chch dign|boc PVC | téng thé {max)
mde dén
mm® No.fmm mm mm mm mm A Qfkm v
6,0 7170 510 15 16 2065 43 19t 2000
220 7/200 600 16 16 2322 53 138 2000
250 7i204 642 16 16 24,13 &1 120 2000
300 74230 4,80 16 17 2536 69 104 2000
35,0 7/252 7.56 17 17 2722 75 0,868 2500
380 77260 780 i8 8 28,36 83 081 2500
500 19/180 9,00 18 19 3115 95 0641 2500
600 19/2,00 10,00 18 19 33.30 08 0507 2500
700 19/2,14 10,70 19 20 3544 121 0,443 2500
800 19/2.30 150 20 21 3780 133 0384 2500
950 19/2,52 126 20 22 4037 45 0320 2500
000 19/2,60 1300 20 22 4123 153 0,300 2500
1200 19/2,80 14,00 a1 23 44,02 71 0253 2500
1250 19/2.90 14,50 22 23 4572 175 0242 3000
1500 372,30 610 22 25 4957 07 0,206 3000
1850 37/252 1764 23 26 53,52 225 0164 3.000
2000 37/260 18,20 24 26 5516 239 | 0354 3000
2400 61225 2025 24 28 59,98 269 0125 3.000
2500 61/2,30 26,70 24 28 6094 277 0,220 3000
3000 617252 2258 25 30 66,04 305 0.0 3000
3250 8172,60 23,40 26 31 68,42 321 00946 3500
4000 61/2.90 26,0 26 33 7454 - 00778 3500
5000 61320 2880 28 35 8172 - 00605 3500

Cap ha ap bin I6i nhém, ciack dien PVC, leai nita mem
diit o6 dinh, do CADIVI ché tao, ky hiéu AVVY

Bang 4.18
Day dfn ) ) Dign trd
Chigu Chiu Dudng | Phy tAi | day dfin | Dién 4p
Tiét dign Oudng day day vo kinh  [dong dign| & 2¢°C th
dinh K&t ciu | kinh diy |cdch dign; boe PVC | téng thé (max) .
mie dfin
mm? NC/mm mm mm mm mm A Qkm v
49 7/085 255 09 15 4,00 B 461 1500
55 71100 300 10 15 1557 2 340 1500
60 7/104 R 1 15 16,34 23 308 1500
80 7120 360 12 15 7,79 27 23 1500
0.0 7/135 405 13 15 75 32 183 1500
1o 7/140 420 13 15 2012 as5 17 2000
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Tiép bdng 4.18

Day dén Dign 1ré
, Chidu Chiéu Dusng | Phu tai | ddy dan | Dign ap
Tigt dién | Butng day day vo kinh  |déng dign| & 20°C thu
dinh K&t cAu | kinh diy |céch dién|boc PVC | tdng thé fmax}

mude dén *

mm? N rmm mm mm mm mm A Q/km v
140 7180 480 14 15 22,25 39 133 2.000
80 TN70 510 18 16 2065 43 115 2000
220 71200 600 16 16 2322 53 084 2000
25,0 71214 642 16 16 2413 &t o727 2000
300 /230 690 16 17 25736 69 0,635 2000
350 Fi2h2 7.56 17 17 2r22 75 0524 2500
380 7i280 7.80 18 18 28,36 83 0497 2500
50,0 19/1,80 800 18 19 3115 95 0387 2500

50,0 19/2,00 10,00 18 19 33,30 108 0,309 2500
700 19/214 j 10,70 19 20 35,44 L4 0,268 2500
800 192,30 50 20 21 37,80 133 0234 2500
g50 19/252 126 20 2.2 40,37 145 0133 2500

10,0 19/2,60 Bo0 20 22 4123 163 0,184 2500

1200 19/2.80 4,00 21 23 44,02 171 0,153 2500

1250 19/2.80 14,50 22 23 5103 175 0147 3000

1500 37/230 16,0 22 25 55,09 137 0124 30600

1850 37/252 1754 23 26 5869 225 00991 3000

200,0 3v/260 18,20 24 28 6173 239 00540 3.000

2400 61/225 2025 24 28 6708 269 Q0540 3.000

2500 612,30 2070 24 28 68,36 277 00738 3.000

3000 61/252 2268 25 30 7403 305 0,0601 3000

3250 651/260 2340 26 31 76,25 321 00576 3.500

4000 61/290 26,10 26 33 83,36 - 00470 3500

5000 61/3,20 2880 28 35 9125 0,0366 3500

Cap ha ap mgt 16i dong, cich diem PVC, loai mém
do. CADIVI ché tao
Bdng 4.19
Day dfin _ én trd
Chigu day |Dudng kinh| Phu tai day ddn | Cign 4p
Tigt dign Dudng kinh | cach dién | t8ng thé | dong dién | & 20°C thd
dinh mie | KE ¢Bu | ga "gdn {max)

mim? N®imirn mm mm mm A Qfkm v
10 1100 3 10 3 B 810 1500
15 137 137 10 34 23 12,10 1500
25 11176 176 10 is 36 74 1500
3s 12,06 2,05 10 4,2 41 530 1500
40 17224 2,24 10 47 47 4861 1500
6,0 Yar3 273 12 g1 58 308 1500
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Tiép bing 4.19

D&y din Dign trd
Chiéu ddy | Dudng Phy t& | day din | ©ian 4p
Tiét dign Duong kinh | cach dign | kinh t8ng | dang dign | & 20°C thd
dich mic | KBt cfu | 4a. gsn thé (max)
mm? N /mm mm mm mm A Q/km Y
100 71135 399 12 03 73 183 1500
150 7170 504 14 23 108 115 2000
250 7/2M 633 14 139 130 0727 2000
350 7/252 747 16 181 165 0524 2500
700 B/2.14 07 18 197 252 0,268 2500
950 19/252 12,45 18 218 283 0193 2500
1200 19/2,80 1807 18 235 355 0153 2500
1500 37/2:30 1568 20 248 420 0124 3000
1850 37/252 17,43 22 266 450 0099 3000
2000 377260 189 24 275 480 0,094 3000
2400 612,25 2025 24 aon 550 0075 3000
Thong s6 ky thuat cia diay nhom
do hang LENS (Phap) ché iao
Bang 4.20.
Tidt dign S8 s va ; ‘ Didn trd diy
. . Buong kinh Kh& ning i
N — duiing kinh ngodi cung Trong Iugng chiu lue dén & 20°C
dinh mic thyc té 1 s0i
mm- mm2 N fmem mm kG/km daN Q/km
1 15,89 7170 51 44 200 18018
25 2425 7/210 63 67 425 11808
35 34,36 7/2,50 75 94 585 08332
50 4948 7/300 90 135 81 05736
60 48,36 19/180 90 133 850 05950
70 65,82 19/2,10 05 181 150 . 04am
g5 9327 19/2,50 LS | 256 1595 0,3084
120 7,00 197280 10 322 B0 0,2459
150 w0 37/225 152 406 2570 0.1960
o5 BI50 750 172 50T 305 0,587
240 24254 812,05 202 870 4015 01191
300 28943 612,50 225 827 4850 0,09650
400 400,14 61/2,89 260 105 6190 007221
500 499,83 61323 291 1381 7600 005781
625 626,20 91/296 326 1733 9690 0,04625
800 80210 91335 368 2219 12055 0,036M
1000 899,71 9374 an 2766 14845 002897
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Théng sé k¥ thuat diy nhoém 161 thép
do hing LENS (Phap) ché tao

Bang 4.21
Tiét dién S€ sgi va
: duting kinh Trong fugng Kha
Binh thyc té 1 50 Dudng ning | t, 8
mic kinh chic | 20°C
AIG A c AC A C |ngoai| A C AC | e
mm® | mm® | mm? | mm? mm mIm mm | kg/krn | kgfkem ; kg/km | daN | Q/km

/25 153 25 178 | 6180 | 11180 54 42 20 62 595 | 18780
25/40 | 238 40 278 | 6/225 | /225 68 65 3z g7 S20 | 12002
as/60 | 343 57 400 | 6/270 | 270 81 94 46 o 1265 j 08352
44/320| 440 37 787 {W/200) 7/240 1 N2 22 250 372 4500 | 08573
50/80 | 483 ac 563 | 6/320 | 17320 98 132 64 96 710 | 25946
50/30 512 258 810 | 1/233 ) 7/233 1 M7 1 237 378 4380 | 05643
7012 | 699 n4 813 |26/185) 7/144 e 183 2| 284 2680 | 04130
95/15 | 944 153 087 |26/215 | 7THE7 | 136 260 123 383 3575 | 03058
95/55 | 965 563 1528 [12/320 | 7/320 | B0 266 448 712 7935 | 02992
105/75 | 087 755 815 1 14/310 [ 19/225| 75 292 588 8 K845 | 02735
120/20 1 1216 28 44 |26/244| 7H80 [ 155 336 158 494 4565 | 02374
12070 1 1220 713 1©°33 |12/360 | 7/360 | 18O 337 564 01 0000 | 02364
125/30 | 1279 29,8 87,7 |30/2331 7/233 ] B3 353 228 ag1 5760 | 02259
150/25 | 488 24,2 731 |26/2704 71210 7.1 41 194 605 5525 ! 01839
170/40 | 1718 401 2ng |30/270| 7/270 | 189 475 39 794 7675 | 0,682
185/30 | 1838 298 2136 |26/300| 7/233 | 1890 507 239 745 6620 | 01571
210/35 | 2091 341 2432 |26/3,20| 7/249 | 203 577 273 850 7490 | 01380
210/50 1 2121 49,5 2616 |30/300| 7/300 [ 210 587 394 981 9390 | 01362
230/301 2309 298 | 2607 |24/350) 7/233 | 210 638 239 B77 730 | 01249
24040 | 2430 | 395 | 2825 126/345| 7/268 | 214 671 36 987 8540 | OM88
26535 | 2637 341 2978 |24/374| 7/248 | 224 728 274 002 | 8305 | 01004
300/50| 3043 | 495 | 3537 |26/385)7/300 | 245 840 396 1236 | 0700 (009487
305/40| 3046 | 395 3441 154/268 | 7/268 | 24,1 843 37 60 9940 | 008490
340/30 ] 3393 | 298 3691 |48/300| 7/233 | 250 938 242 nao 9290 |0,08509
380/50 ) 3820 | 495 4315 (54/300| 7/300 | 270 1056 97 W53 | 12310 |007573
385/35| 3860 341 4201 148/320| 7/249 | 267 1067 277 1344 | 10480 1007478
435/85 | 434.3 563 | 4906 |54/320| 7/320 | 288 1203 450 653 | 13645 |CO6656
450/40 | 4487 395 | 4882 |48/345| 7/268 | 287 1241 320 1"BE1 | vy | 006434
490/65| 3903 | 636 | 5539 |54/340| 7/340 | 308 1356 510 1BEEG | 15310 |005896
495/357 3941 341 5282 |45/374| 7/24% | 209 1363 283 646 | 12180 | 005846
510/45 | 5102 453 | 59555 |4B/388| 7/287 | 307 13 365 1778 | 13665 | Q05655
550/70 | 5500 713 6213 |54/360| 77360 | 324 1520 872 2092 | 7060 (0052598
560/50 | 5617 495 612 [48/3086| 7/300; 322 1553 401 1954 | 14895 (00510
570/40| 5655 | 395 6103 45/400] 7/268 | 322 1563 325 1888 | 13500 005108
650/45| 6988 | 453 | 65349 (45/430| 7/287 | 344 791 arz 2183 | 15552 | 00442
680/85| 6788 | B6O | 7648 [54/400| 7/240 | 360 1866 702 2570 | 21040 [0,04260
1045/4 | 104558 453 | 10909 |72/430| 7/287 | 430 2878 370 3249 | 21787 | 00277
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Cap ohom ha ap cach diem PVC
do héng LENS ché tao

Bang 4.22
Budng kinh, mm Trong Dign wd iep (R)
lugng diy dén,
F, mm® v 1 %m Q/ken
15 — dudng day | & 20°C [frong nhd | ngodi trdi
min max
1

Cép 1180
1x % 45 a5 105 "3 191 av 84
1% 25 57 03 25 B 120 m 104
1x 35 66 4T 135 200 0,868 134 25
1x 50 8g 127 150 249 0641 160 154
1x 70 102 4.4 70 a33 0443 97 198
1x 95 n9 %2 130 43 0320 234 241
1x 120 138 e 210 523 0253 266 280
1x 150 152 B9 230 641 0,208 300 az4
1x 185 70 218 255 782 0154 a37 an
1 x 240 1.1 251 285 1018 0125 388 439
1 x 300 214 275 310 1228 0,100 440 508
1 x 400‘ 244 a 345 1536 ) 0Qa778 515 663
1 x 500 288 359 385 2026 00,0805 583 770
1t x 830 324 399 430 2569 - 0.0469 662 899

Cép 2 I
2x 1B 45 w5 185 352 191 104 N
2x 25 57 175 220 494 120 133 108
2x 35 &6 1B 245 626 D868 %0 135

Cép 3 Ioi
3G#® 45 185 195 3858 191 8v 77
3G 26 57 B0 235 558 120 m a7
3G 35 68 210 260 690 0,868 134 120
3G 50 as 245 290 742 064 80 L]
3G70 02 285 340 1380 0443 or 4[ 187
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Tiép bdng 4.22

Dudng kinh, mm Trong Dign trd lep (A}
iuong day dfn
F, mm? vd 1 km Q/km 6 trong ngoai
I dudng diy 20°C nha troi
min max kg/km
Cép 3 I8
3G 95 e 325 385 1293 0,320 234 227
3G 120 138 as0 425 1574 0253 266 283
3G 150 152 400 475 1912 0206 300 304
3G 185 70 445 530 2355 G164 337 347
3 G 240 19,1 505 585 3186 0125 388 409
3G 300 214 560 68,0 5203 0,100 440 471
Cép 3 I8 + frung tinh
3x 70+ 50 975/8,10 a 362 1635 0.443/0.6M 197 w7
3 x 95+ 50 1.20/810 347 406 1579 0320/06M 234 227
3 x 120 + 70 1260/975 389 454 w7 0,253/0.443 266 263
3x 10+ 70 1B2/975 4286 495 2330 0.206/0,443 300 304
3 x 240 + 951 18,00/M20 532 615 3863 0,125/0,320 388 409
Cap dong ha ap 1, 2, 3 16i cach dién PVC
do LENS ch€ tao
Béng 4.23
Prsdng kinh, mm Trong Dign trd lop+ (A)
higng diy din
F, mm® vo 1 km Qfkm 4
] - dudng day 20°0 trong nha | ngodi trdi
min max
kg/km
Céap 1 I6i
1x 15 14 53 1) 49 121 Kl 24
1x 25 18 57 7.0 N1 741 "4 a3
1x 4 225 62 76 79 4561 53 45
1x 6 290 63 82 105 308 65 58
1% % 380 77 92 150 183 87 80
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Tiép bdng 4.2.

Budng kinh, mm Trong Dign tra lep (A}
L luong day din
F, mm? vo 1 km Qfkrn
i6i dudng day | & 20°C trong | ngodi tri
min max kgfkm nha )
Céap 1180
1x % 48 85 105 21 115 13 07
1x 25 60 10,3 125 319 0727 144 138
1x 35 71 n4 135 425 0524 74 B9
1x 50 84 27 150 555 0387 206 207
1x 70 10,0 14 170 766 0,268 254 268
1x 95 N 6,2 18,0 969 0,193 301 328
1x 120 126 79 210 1233 0153 343 382
1 x 180 4.0 199 230 1507 0,124 387 441
1x 185 156 219 255 1876 0,059 343 506
1x 240 79 251 285 2433 00754 501 599
1 x 300 20,1 275 310 2957 008661 565 653
1 x 400 232 311 345 3905 00470 662 825
1 x 500 262 359 385 4980 00366 750 946
1 x 630 297 399 430 6360 00283 850 10853
Cép 2 &
2x15 14 88 - 105 127 121 37 26
2 x 25 18 96 it 55 7.41 48 3
2 x4 225 05 130 2n Y- 63 4g
2x6 230 ns 140 285 308 80 63
2x 10 380 130 60 390 183 104 865
2x % 48 45 B85 535 115 136 15
2 x 25 60 s 220 830 0727 73 19
2 x 35 7.3 195 245 105 0524 208 185
Cép 3 160 + trung tinh

3 x 35 + 25(+)| 7.V60 246 273 680 0524/0727 74 158
3 x50+ 35| 84/71 26,6 3 2205 0,3987/0524 206 182
3 x 70 + 350 0/71 311 362 2685 0,268/0524 254 246
3x70+50 | e A 3652 3120 0,268/0,387 254 245
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Tiép bdang 423

Dudng kinh, mm Trong Dign trd lep {A)
kigng day din
F, mm? vd 1 km Qfkm
158 dudng day | o 20°C trong | ngodi trd
min max kg/km nha
Cép 3 15 + trung tinh
3 x 95+ 50 /g4 347 406 3510 0,193/0,387 30 298
3 x 120 + 70 126/10 388 454 5090 0153/0.268 343 348
3 x 150+ 70 1.0/10 4286 495 50535 0,124/0,268 397 395
4 x 185 + 70 156/10 471 544 7400 0,991/0268 434 450
3 x 240 + 95 17.9/11 83,2 615 9600 0.0754/0193 5 538
Cap dong ha ap 3, 4 ldi cach diégn PVC
do LENS ché tao
Bang 4.24
Duéng kinh, mm Trong Dign trd lop (A)
ludng déy din
F, mom? vd 1 km Q/km
& dueng ddy | & 20°C |trong nhd | ngodi trd ;
min max kgfkm i
Cép 3 I8
3615 14 g2 10 148 121 | 23
AG 25 18 00 25 i) 741 4 31
3G 4 225 1o 15 255 461 53 42
3G6 2,90 120 150 - 323 308 85 54
3IGW 380 135 7.0 479 183 a7 75
3G % 48 155 5 681 115 13 100
3G 25 60 19,0 235 095 o727 144 127
3G 35 71 210 260 1435 0524 174 158
3G 50 B4 245 ) 290 8BS 0387 206 w2
3G 70 100 285 340 2645 0268 254 246
3G 95 121 323 385 3450 0,193 301 298
3G ® 126 360 425 4425 0,153 343 345
3G ®0 o 40,0 475 5440 0,124 387 395
3G 1’s 155 445 530 6810 00891 434 450
3G 240 79 505 595 8815 00754 501 538
3G 300 201 550 660 10725 0,060 565 &1
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Tiép bdng 4.24

Dudng kinh, mm Trong Dién trd lep (A}
igng diy din
F, mm? vé 1 km Qfkm &
164 . dudng diy 20°C trong nha | ngodi trdi
min’ max kg/km
Cép 4 l6i
4 G115 14 98 120 176 121 Kl . 23
4G 25 18 105 130 227 7.41 41 31
4G 4 225 120 M5 298 461 53 42
4G6 290 130 6.0 406 308 &6 54
4G1 380 B0 B,50 £00 183 a7 75
4GB 458 7.0 210 851 115 14 1C0
4G 25 60 205 255 1294 a2y 144 =7
4G 35 Al 230 285 1730 0524 174 158
4 G s0 84 270 325 2276 0387 206 1922
4G 70 10,0 N5 375 3195 0268 254 246
4G 95 m 360 425 4150 G193 301 208
4 G 120 126 40 475 5310 0,153 343 346
4G 150 1“0 445 525 6605 0124 387 395
4 G 185 55 500 580 ars 0,09 434 450
Dong dién 6o dinh nhigt (Inyg) voi cap PVC va XLPE
do Delta ché tao
Bing 4.25
Fum (mm?) Inis VO Cap PVC (A) Inys VO clp XLPE {A)
1 15 40
15 173 21
25 . 288 350
4 480 570
™
6 650 850
10 TS0 1400
% 1840 2200
25 2875 3600
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Tiép bdng 4.25

Fam (MM®) Iyis VO cép PVC (A) lis v6i CAp XLPE (A)
5 4025 5000
50 5750 6800
70 8050 9800
95 10930 13600
120 13800 7200
150 7250 2100
185 21280 26500
240 27600 34500
300 34300 43700
400 41200 55900
500 51500 70600
630 54500 90800
Cap XLPE 6.350/11.000 V 16i dong, dai thép,
loai BS6622 do DELTA ché tao
Bdng 428
lom (A) In (KA) lom  (kA)
de Lu Xg o Co trje
[mma) mHim| @k | Qkem WFkm tifp | trong | ngodi | 02s | 1s 2s j02s | 1is 2s
trang | Bng | tréi
dit
25 036 | o4 | 093 | O | 152 ‘131 163 81 36 20 81 36 20
a5 034 | 0106 068 | 022 | 181 156 97 12 50 29 12 50 23
50 {032 | 0101 | 0S1 | 024 ) 213 | 182 | 236 |52 | 68 | 39 | 152 | 68 | 39
70 | 031 [0096 | 035 [ 028 | 260°| 224 | 201 | 219 | 98 56 | 219 | 98 | 5B
95 | 029 |0092: 026 (032 | 309 | 263 | 353 (304 ( 136 | 78 | 304 | 136 | 78
20 | 028 ;0088 022 | 036 | 349 {. 306 | 402 | 385 | 17,2 98 | 353 | 158 91
B0 | 027 |00BE | 058 | 039 | 380 | 342 | 454 | 473 ;| 211 1’2 | 376 | 68 | 97
185 | 027 0084 | 015 | 043 [ 438 | 379 | 515 | S93 | 265 | 153 | 400 | 79 | 13
240 | 026 |DOB1| 013 | 048 | 499 | 438 | 600 ; 781 | 349 | 201 [ 548 | 245 | W1
300 | 025 |00BC| OM | 0583 | 553 | 481 § 676 | 980 | 437 | 252 | 588 | 263 | 2
400 | 025 |0078 | 010 | 059 | 619 | 552 | 768 | >¥00 | 559 | 323 | 637 | 285 | 65




Cap XLPE 19.000/33.000 V, l6i dong dai thép,
loai BS 6622 do DELTA ché tao

Bédng 427

lam (A} in (kA] lag (KA
m Lo Xy fo Co T

trifc
(mm®) i mH/m| Q& | Skm pEfem [ tidp | trong | ngoai | 025 | 1s 2s | 02s | 1s 2s
trong | 8ng | trdi
dit

50 | 0480 0154 | 0517 | 0 | 22 212 | 280 | 152 68 as 152 €8 39
70 0480 045 0370 | 035 | 270 [ 260 | 320 | 219 9.8 56 219 9.8 56
95 | 0440 ) 0138 0283 | O | 320 | 300 [ 385 | 304 136 78 | 268 | 120 | &9
26 (D420 | 0132 (0236 018 | 362 | 340 | 44 385 | 7.2 89 | 320 | 13 83
150 | 0410 | 0)29 0205 020 | 410 | 370 | 497 473 | 211 | 122 | 427 | 1) 1o
85 (0400 | 0126 | 0178 [ 022 | 450 | 400 | 565 | 593 265 | 183 | 447 | 200 | ns
240 10380 | 09 | 0154 1 024 | 512 | 450 | 656 78711 349 | 201 ; 474 | 22 | 122
300 (0370 | OM5 | 039 | 026 | 570 | 490 | 741 | 980 437 | 252 | 501 | 224 | 129
400 10350 OM 0127 | 029 | 640 | 530 | 842 | >100 559 | 323 | 528 | 236 | 135
500 (0340 ;0107 | OMB | 031 | 700 | 573 | 946 | »100 706 | 407 | 566 | 253 | 146
630 (0330|0103 | OM0 | 035 | 762 | 620 | 1056 | »100 S08 | 526 | BOZ | 269 | 155

Cap cach dien gidy 6.350/11.000 V lai dong hodc whom
loai BS 6480 do DELTA ché tae

Bing 4.28
L& déng L& nhdm
Fam Xy lam {A) lgm (A)
(mm?) Qfm o ) fa -

Qkm dugi trang ngoa Q/km dudi trong ngoai
dat éng tri dAt fing trdi
+16 0,14 1381 100 86 g5 2208 79 66 74
“25 0107 0877 125 10 120 1446 9g 84 94
‘a5 0100 0835 150 130 145 1047 5 100 0
50 0096 | 0474 180 155 75 0777 140 120 135
70 0091 | 0334 220 185 220 0,541 70 us | 170
85 0087 | 0248 265 225 265 0,394 205 75 205
120 0085 | 0203 300 255 30 037 235 200 240
150 0,083 0,171 340 285 350 0262 265 225 270
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Tiep bdng 4.28

Lai déng L& nhém
Fam Xo L, {A) lim (A}
fmm?) | Q/km fo ] ; o ) |
Q/km dugi | trong ngoai C/km dydi trong ngoai
dat 8ng troi dat fng | trai
e !
85 0,081 0,145 380 325 400 0214 300 255 315
240 0079 01 435 375 475 om 345 295 370
300 0077 0107 485 420 | 540 0.i44 360 338 430
400 | 0078 0096 550 470 620 0122 440 380 ! 495
Cap cach dién giay 19.000/33.000 V 161 dong va nhom
loai BS 6480 do DELTA ché tao
Bang 4.29
L8 dbng L& nhdm
Fdrrb Xo Id’m (A) Idm {A)
{mm*) Q/km Mo To
£2/km dud trong ngoai Q/km dudi trong ngodi
dat éng trés ddt dng troi
50 040 0477 180 155 190 0770 140 120 150
70 0132 0342 225 185 240 054 175 145 185
95 0,125 0,260 255 225 280 0397 205 175 225
120 0320 0,217 305 250 335 0,322 235 200 260
150 ons 0,187 340 280 380 0270 265 220 300
185 o™ 0162 385 315 440 0224 300 250 340
240 0,107 0,140 445 360 520 0,82 350 285 405
300 0104 017 500 400 590 0,758 395 320 465
400 o ong 570 445 690 0138 450 360 540
500 o0ses 008 630 490 780 123 510 405 620
830 0095 02 710 540 890 om 580 450 730
800 0092 0087 780 580 1010 0,103 650 495 830
1000 0,080 0094 B840 610 ™o 00s8 0 530 941
280 0,089 0,092 870 620 170 - - - -
{4%240) :
1200 0,087 0,089 a50 660 1300 - .
{4x300)
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Cap XLPE, mot loi dong, dién ap 600/1000 V va 1900/3300 V
Je DELTA ché tao

Bang 4.30
Fam, 1 (A) ca cép don 60071000 V lem (A) cla cAp don 1900/3300 V
{(mm~)
dudi ddt | trong éng | khOng khi | ngodi trdi | duk ¢t | trong &ng | ngodi troi
50 231 23 223 231 222 219 240
70 284 278 284 205 27 264 300
95 340 327 as2 362 324 310 368
120 386 366 412 420 366 342 428
150 41 395 475 483 409 376 487
8BS 485 437 551 555 460 414 - 558
240 558 489 £58 654 528 464 656
300 623 534 761 745 589 506 747
an0 61 567 887 851 &51 535 851
500 765 615 027 963 720 579 963
630 841 664 MB6 184 789 624 1084
800 888 692 1347 178 831 650 178
1000 942 735 1503 1278 880 689 | 1278

Cap XLPE, 2, 3, 4 I6i dong, dien ap 600/1000 V va 1900/3300 V
do DELTA ché tao

Biang 4.31
lym (A} cUa cép lym (A) CU2 cap 3, 4 13, | iy, (A} cia cép 3 I5,
dee 600/1000 V 2 & dai ding, 600/1000 V dai ding, 1900/3300 V
(mm°®}
dudi trong ngodi dudi trang ngoai o trong ngodi
dft dng o L] éng o dd: éng o
15 38 a1 N 32 26 26 - - -
25 a5 41 41 42 34 35 - - -
4 85 53 55 55 45 a7 - . .
6 81 67 70 69 56 58 - - .
1 09 89 95 az 75 . a2 - - -
© 141 5 126 ng 96 107 ™ 96 2
25 83 18 164 B2 124 o a7 124 149
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Tiép bing 4.31

lam (A) cla cAp lam (A) cUa cép 3, 416, lam {A) cia cap 3 &,
de2 800/1000 V 2 150 dai dung, 600/000 V dai ding, 1200/3300 V
(mm™}
dudi trong ngoai dudi trong ngodi dudi trong ngodi
a4t fng trai a4t éng trds d4t &ng tr ok
35 219 78 202 B2 “a 2 175 w7 177
50 259 21 244 27 77 209 207 174 N3
.70 v 260 306 266 218 263 254 24 268
a5 381 s 378 an 263 324 304 257 328
120 433 357 437 353 300 376 345 293 380
150 485 4 499 406 338 430 i 328 432
185 547 455 576 458 382 495 436 371 496
240 832 527 680 529 442 584 502 428 583
300 . 708 592 775 592 495 BE6 563 480 667
400 799 669 BAZ 667 570 766 633 549 765
Cap PVC mi{t 16i dong, dién ap 600/1000 V
do DELTA ché tao )
Bing 4.32
) am (A
de {mm }
dudi dét trong fng ngodi trai trong fng
50 203 199 184 193
70 248 241 233 243
a5 207 2B2 290 298
120 337 1l 338 347
150 376 342 388 395
85 423 375 450 - 452
240 488 419 537 532
300 542 459 620 607
400 600 489 722 690
500 660 523 Baz 776
630 721 563 957 869
800 756 587 083 937
1000 797 621 206 00
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Cap PVC, 2, 3, 4 16i dong, dign ap 600/1000 V
do DELTA ché tao

Béng 4.33
F gm lgm (A) cép 2 15 b4m (A) cép 3 - 4 150
(mm?)
dudi dt trong 8ng | ngod trdi cdudi dt tonng 8ng | ngoai troi
15 32 26 24 27 22 21
25 Y 34 33 -85 29 28
4 55 45 44 47 38 38
6 69 57 55 59 48 48
0 92 76 77 78 64 66
% 19 98 02 101 83 87
25 158 9 136 132 0?7 "%
35 190 154 166 9 129 2
50 225 83 20 18 153 72
70 277 225 2852 233 190 218
95 332 27 aR 273 228 268
20 377 309 350 37 260 310
150 422 346 409 355 292 355
B5 478 393 473 401 3z 407
240 551 455 558 462 ag2 480
300 616 5% 835 517 428 547
400 693 574 729 580 490 627
Cap nhom ha ap dat ngoai khéng khi cach dién XLPE
do ALCATEL ché tao (ngodi 4 16i thong thubng,
oon o6 thém 1, 2 16i chiéu sang)
Bang +.34
Dudng kinh (rmen) Dign trd & | Déng 14i cho
Khé | 20°C (©/%m) phép (A)
Tibt dign cac 15 L& Ch vé fugng .
(mm?) Toan | kg/km
chiu chifu | b : chifiu chidu
pha séng pha séng pha | sang pha séng
3xTOH70 a7 - 13,3 - 32 | 1034 | 0443 . 213 .
3XTOH70+16 97 46 | B3 | 70 33 | no3 | o443 | 100 | 21 74
ITOHT0+206 a7 A5 13,3 70 34 172 | 0443 | 190 | 213 74
3x150+70 <v] - 73 - 40 | 749 | 0280 | - 335 -
ISHTOHE ne [ 4 j WAl 70 Y BY (0206 190 [ 335 | 74
3x150+70+2+16 B | 46 | W3 | 7D 42 | m85 | 0206 | 190 | 335 | 74
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Cap nhom ha ap dit ngoadi khong khi cach dién XLPE
do ALCATEL c¢hé tao (ngoai 4 loi thong thuing,
cén o6 théem 1, 2 16i chi€u sing)

Béang 4.3
Budng kinh {mm) Didn trd & | Dong tAi cho
Kngi | 20°C {Qkm) phép (A)
Ti#t dién céc LGi Ca vd lugng
& (mm?) - Toan | kg/km
chidu chifu | bd chifu chiffu
pha sang pha sdng pha adng pha séng
3x25+546 58 . 85 - 24 531 | 1200 o7
3x25+54,6+16 58 Y 88 70 25 | 600 | 1200 - 97 74
Ix25+546+2x16 | 58 | 46 86 70 | 265 | 670 | 1200 | 190 | 97 74
3x35+546 65 - 0o 246 641 0868 | 1810 18 74
3x35+545+16 68 46 | 00 | 70 | 255 | 70 |ogee | 190 | 8 74
I3AH-546+2x%6 68 45 100 70 275 779 0868 | 1910 m 74
Ax50+54,6 79 11 27 770 | 0641 141 .
In50+546+16 79 46 m 70 | 285 | 839 | 0oB41 | 1810 | W1 74
3x50+546+2x16 | 79 46 n 70 30 | 907 | 0841 | 190 | 41 74
3Ax70+546 97 - S 131 30 985 | 0443 180
AxTO+54 6416 97 45 B3 | 70 322 | W54 | 0443 | 190 | 80 74
IXTOHSA6+2x16 | 97 1 a5 | B3 | 70 33 | 122 | 0443 | 190 | 80 74
Cap ngam ha ap, 4 16i ohom cich dién XLPE
do ALCATEL ché tao
. Béng 4.36
Budng kinh () Didn tré o Cong cho phip (A)
- Db 20°C
Toan bd Kndi | ubn ($2/km) Dudi dft
Tit dién che wong | cong
18i (mm) L&i {kg/km), max 18 w | Knong
min | max (mm) | oha | trung | fien | khong | KM
tinh | tue Bon
twe
II6+16 26 | B0 | 243 [ 80 | w0 | 19 | 101 | 74 | 83 | ms
In25+25 56 xs 290 845 200. 120 120 L 08 81 .
3x35+25 66 | 233 | 300 | 005 | 220 | 0868 | OBBB | ™ | W2 | 102
1x35+35. 65 200 &rp 975 B9 0868 | DSsa 19 132 102
1x50+50 7R | 210 280 { 1200 196 0541 7 G841 | M B | w2
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Tidp bing 4.36

Dudng kinh (mm) Didn 1rd 3 Dang cho phép (A)
2] 20°C
Toan bd | Khdi | uén {Qwm) Dudi dit
Tidt dién ;éc iong | cong
& {(mm”) L& 1 min | max |Kakml max | oo | geung | tai sen | ta khang | Khdng
(mm}) tith | twe | fién tye | Kni
3x25+25+2x15° | 56 | 215 | 200 | 880 | 200 | 120 | 120 97 108 83
x35+35+2x15 . 66 200 | 270 ¢ 060 189 | 0,869 | DR6Y ™M 132 02
3x35+35+2x1‘5‘ (51 233 | 300 | w045 220 | 0868 | 0868 e 132 02
WSOH5C+2x15 78 210 j 280 | 1250 B6 | 0641 | 0641 "t 156 122
Cap nghm ha ap 4 l6i nhom cach dién XLPE,
do ALCATEL chf tao
' Bdng 4.37
Dudng kinh Dign trd &
(mrn) 20°C, (okm) | DO ohe Phéa (A)
Knhéi | D& ufn
Tidt dién cdc 15 lugng | cong Dudi a1
mme kg/m) | max trung Trong
min max {mm) | pha thh | t4i lign | tA khéng | ranh
e iégn tuc cép
3 x50 +50 255 335 1700 230 0,64 D461 141 156 122
3x95+ 50 30,0 386 1870 30 0320 0,641 215 238 .7
3 x1B0 + 70 365 435 2605 370 0206 | 0443 285 273 213
3 x 180 + 150" 385 435 3065 390 0,206 | 0208 285 36 246
3 x 240 + 95 455 58,7 3900 450 0,125 0,320 375 417 324
Cap dong va nhdm cach dign XLPE dién ap 3,6/6(7,2) kV
do ALCATEL ché tao
Bang 4.38
Dign trd & Dang dién t&i cho phép (A)
Tidt | 90°C Q/km
dién Dign | Dign Ving mat Ving néng
160 khang | dung
mm ) kM L uFkm | ourdi dft khéng khi dudi dit khéng khi
Cu Al
Cu Al Cu Al Cu Al Cu Al
Loai 1, khéng dai thép
25 0927 099 028 71 B3 mw 133 121
a5 0668 | 113 038 028 206 60 189 w7 160 124 149 e
50 0494 1 0B22 | 038 a3 244 | B9 228 77 188 g 180 139
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Tiép bdng 4.38

Bign trd & Déng dign tai cho phép A
Tidt | 90°C Q/&m
didn Digr | Dien Ving méat Ving néng
154 khéng | dung .
2 ik | g fkm cudi dt khéng khi duth dft khéng khi
Cu Al < “
Cu Al Cu Al Cu Al Cu Al

—

o 115, khéng dai thép

70 | 0342 | 0568 | 034 | D36 | 299 231 286 221 230 178 225 174
95 | 0247 | 041 | 032 0.41 358 278 350 272 275 24 275 214
120 |-0%6 [ 0325 | 031 | 044 | 406 3% 404 k) a2 242 318 247
150 | 0159 | 02651 030 | 048 | 455 | 354 | 460 | 357 349 271 361 281
185 | 0128 | 021 | 028 | 053 515 40 530 413 394 307 417 325
240 10098 | 062 | 029 | O57 | 596 | 467 | 627 491 456 | 357 | 493 | 386
300 | D079 | O30 | 027 | 056 | 672 528 723 568 513 403 568 446

400 1006831 0102 | 027 | 058 761 603 839 664 581 480 659 | 522
500 | 0051 | 0081 | D27 | OB 850 6a1 956 765 648 519 751 601
630 | 0042 | 0064 | 026 ; DBB | 952 . 774 | 097 ; 891 725 589 | 86z | YOO
800 | 0035 j0052) 025 | OAf | 083 | 872 | 1246 . 032 | &M 663 979 81
1000 | 0030 ] Q044 | 025 | O70 | 148 971 ; 1388 | 189 | 872 738 | 090 | 934

Loa 3 15, dai thép

25 0927 | 1539 | 044 | 026 154 19 38 o8 123 g5 L] 85
35 [ 0668 | M3 | 043 | O28 183 "2 66 129 e 3 132 102
50 | 0494 | 0822 [ 040 | 0N 26 | B8 198 154 73 i34 %8 22
70 0342 | 0568 | 039 | 036 | 264 205 246 |1 210 63 85 52
95 | 0247 | 041 | 036 | 040 v 245 | 289 | 232 262 196 238 184
120 | 096 { 0325 | 036 | 044 | 360 280 343 266 | 2856 222 | 272 212

0159 | 0265 | 035 | 048 | 404 au 389 | 302 § 320 | 249 | 309 | 240
O1ra | 02n | 034 | 053 | 456 | 356 | 444 | 346 361 B2 | 383 | 275
0poB | 0%2 | 033 | 057 | 526 412 524 | 407 47 326 14 324
0079 | OO | 031 | 056 | 592 | 466 | 596 | 468 | 469 | 368 | 474 | 372
0063 | 02 | 031 ; 058 | 67N 533 | 689 | 547 | 530 | 422 | 548 | A3

88388
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Cap dbng va nhom cich dign XLPE dién ap 6/10 (12) KV
do ALCATEL ché tae

Bang 4.39
Dign tré & Dong dilin tai cho phép (A) ]
Tigt | 90°C Q/km
lidn Dign | Didn Ving mat Ving néng
15 khéng | dung
mm? nH&m [Fikm | dudi dt khéng khi dudi dft khéng khi
Cu Al
Cu Al Cu Al Cu Al Cu Al
Loai 118, khdng dai thép
25 D827 D42 ok.2] 73 =7 134 124
a5 0668 | 1113 040 021 206 B0 189 147 60 124 us "%
50 0,494 } 0822 | 038 akes 244 189 228 177 B8 s 180 138
70 0342 | 0568 | 0,36 027 299 2N 285 221 230 178 225 74
95 0,247 | 041 034 | 030 358 278 350 272 275 21 275 214
120 0196 | 0325 | 0,33 0,33 406 316 404 34 32 242 y':} 247
150 0159 | G265 | 032 035 455 354 460 357 349 2n 3 2
85 G128 | 021 o 039 515 401 830 413 394 ao7 4177 325
240 | 0098 | 062 | 030 CAa3 598 467 627 491 456 as7 493 386
300 | 0079 | G130 | 030 048 &§72 528 723 568 513 403 568 446
400 | 0063 | 002 | 029 054 761 603 B39 664 581 480 859 522
500 | 0051 | 0081 | 028 0,60 850 581 956 765 648 519 751 6
630 | 0042 | Q0DB4 | 027 067 052 774 07 891 725 589 as2 700
800 | 0035 | 0052 | 0268 075 | 1053 a72 1246 | 032 801 663 979 an
000 | 0030 | 0048 | 026 083 149 971 1389 89 873 738 w0 934
1200 - 0039 | 026 087 - 025 - 1248 - 78z - 982
Loai 3 I3 dai thép
25 D927 | 1539 | 047 o8 2] 154 9 138 1068 123 85 w0 85
a5 0668 | 113 045 021 183 42 66 129 146 3 132 102
S0 0494 | 0822 | 043 024 2% 168 B8 154 73 134 158 122
70 0342 [ 0568 | oM 027 264 205 248 ™ 210 B3 s 152
95 0247 | 041 039 0,30 37 246 299 232 252 96 238 184
120 0196 | 0325 | 038 633 360 280 343 266 286 222 272 212
B | 0158 | 0265 | 037 | 035 404 34 389 302 320 249 309 240
85 | 0128 | 020 | 036 | 039 456 356 444 345 381 282 353 27%
240 | 0098 | 0¥2 | 034 043 526 412 521 407 a7 326 414 324
300 | 0079 | 0330 | 034 | 048 592 466 556 468 459 368 474 373
400 0063 {0,102 033 052 671 533 6B9 | 547 530 422 548 438
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Cap dong va nhom cach dign XLPE dign ap 8,7/15 (17,5) kV
do ALCATEL ché tao

Bang 4.40
Dign trd & Dang didn td cho phép (A)
Tidt | 90°C Q/km
dign Dignn | Dign Ving mat viang néng
1654 khang | dung
mm? mHkm | uF ki dudi d4t knéng khi dudi dit khéng khi
Cu Al
Cu Al Cu Al Cu Al Cu Al
Loai 1 15, khing dai thép
25 cQ9z27 044 016 73 61 134 127
a5 0.668 1n3 042 Q%7 206 160 04 150 60 124 153 na
50 0,494 pga22 040 019 245 189 233 180 B us 183 W2
70 0342 0568 0,38 021 298 231 N 225 230 178 229 177
95 0247 041 036 | 024 sy 277 356 276 275 21 280 2177
120 016 0,325 035 | 026 405 5 410 318 a3 243 323 251
150 0,159 0265 ; 034 | 028 | 454 | 353 | 465 362 | 349 271 366 | 285
85 0128 021 033 o3 514 400 536 417 395 307 422 328
240 0098 D182 032 | 034 | 595 | 4866 633 495 456 57 498 390
300 0,079 0130 031 | 038 671 527 725 572 514 403 573 450
400 0,053 0102 030 | 043 761 602 844 B67 582 460 664 525
500 0,051 0,081 0,29 | 047 851 680 062 769 650 519 757 605
630 0042 0,064 028 | 052 | 954 774 | ™03 894 728 590 868 703
800 Q035 0052 028 | 058 | 1057 | 873 | 1254 036 | 805 665 987 815
1000 0,030 0,044 027 064 153 973 | 1397 9 878 740 | 098 | 937
1200 - 0039 0,27 068 - 027 - 1251 - 785 - 985
Loai 3 &, dai thép
25 0927 1539 e333] 016 154 120 W LY 124 96 n2 87
a5 0,668 113 049 o1 184 1“2 B9 131 M7 AL 135 05
80 0494 0822 046 0B 27 L= 202 156 173 134 61 124
70 0342 | 0568 | 044 | O2A 265 206 | 250 B4 212 164 199 154
a5 0247 040 042 | 024 irg 246 303 235 253 196 241 L.
120 0,196 0325 040 | 026 | 380 280 347 270 287 223 276 215
150 0,159 0265 | D39 | 028 | 404 34 383 305 3 249 33 243
B5 0,128 o2n 038 an 456 as6 450 350 ag2 282 353 279
240 o098 062 036 | 034 | 527 M2 527 412 418 327 419 328
300 0079 0130 035 | 0,38 594 466 604 474 an 369 481 377
400 | 0,063 002 | 035 | 04 672 | 533 | 654 550 | 532 422 | 553 | 439
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Cap ddng va nhém cach dign XLPE dién ap 12/20 (24) kV
do ALCATEL ché tao

Béng 4.41
Dign rd & Dang dién tai cho phép {A)
Tiét | 90°C Qfm
dién Dign | Dign Ving méat Ving néng
150 khang | dung
mm? mHKkm  uFkm|  dudi dft khong khi dudi dét khong khf
Cu Al

Cu Al Cu Al Cu Al Cu Al

toal 118, khdng dai thép

25 | pgz7 046 | 013 | 173 %3 134
a5 | 0668 [ 13 | 044 [ Ot5 | 206 [ 159 | 197 | v2 | w0 | 124 | 85 | 120
50 | 0494 | 0B22 | 042 | o7 | 245 | 188 | 236 | W3 | 1O s
70 | 0342 (0568 | 039 | 019 | 2097 | 230 | 294 | 228 | 231 | w9 | 232 | w0
0247 | 041 [ 038 | 021 | 356 | 276 | 3589 | 270 | 275 | 214 | 283 | 220
0196 (0325 | 036 | 022 | 405 | 3 | 414 | 321 | 312 | 243 | 326 | 253
0159 | 0265 | 035 | 024 | 453 | 352 | 460 | 365 | 349 | 271 | 370 | 288
0128 | 021 | 034 | 026 | 513 | 399 | 540 | 420 | 395 | 307 | 426 | a3
240 [ 0098 | 062 | 033 | 029 | 594 | 465 | 637 | 4o8.| 457 | as57 | s02 | 3g3
300 | 0079 | 013 | 032 | 032 [ 670 | 526 | 732 | 574 | 5% | 404 | 577 | 453
400 {0063 | 002 | 031 | 036 | 761 | 601 | 848 | 670 | 593 | 460 | 668 | s28
500 | 0051 [ 6081 | 030 { 039 | 851 | 679 [ 986 | 771 | 651 | s20 | 761 | e07
630 { 0042 [ 0064 | 020 | 044 | 956 | 773 | 1o | 896 | 730 | 591 | 873 | 706
800 | 0035 (0052 | 028 | 048 | w60 | 873 | 260 | 037 | Boo | 656 | 902 | a1
1000 | 0030 [ 0044 | 028 | 053 | M57 | 975 | 103 | tes | 882 | 742 | moa | gao
1200 . 0039 | 027 {056 | - w29 - ©53] - 787 | - | 989

BER&

Loai 3 K% dai thép

0927 | 1539 | 055 | 013 54 120 1“3 m 124 96 T4
0,668 ma 051 | 015 184 42 wa 133 u7 T4 137
0494 | 0822 ! 049 | OF 217 168 204 158 174 136 63
0342 | 0568 | 046 | 0B | 265 | 206 | 253 06 pav 65 20
0247 | 0411 | 044 | O ki 247 | 306 | 238 | 254 97 244
0196 | 0325 ; 042 { D22 | 360 | 280 | 350 | 272 | 287 | 223 279

G158 | 0265 | 041 | 024 | 404 34 | 397 | 308 | 322 | 250 | 3®
o128 021 | 040 | 026 | 456 | 356

D098 | 062 | 038 | Q29 | 527 | 412 | 533 | 416 419 | 328 | 425
0079 | 0130 | 037 | 031 | 594 | 466 | 609 | 477 | 472 | 370 | 485
400 (0063 | 02 | 036 | 035 | 672 | 533 | 698 | 533 | 533 | 423 | 44

B EEILEEEER
EE8aBENzERE S
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Cap ddng va nhém cach dien XLPE dién ap 1830 (36) kV

de ALCATEL ché tao

Bang 4.42
Oign trd Dong didn tai cho phép (A)
Tiét | 90°C Q/km
diBn Oien | Dign Ving méat Ving néng
15 khang | dung - ; - ;
i Hkm L E km dudi ddt khong khi dudi dft khong khi
Cu Al
Cu Al Cu Al Cu Al Cu Al
Loai 118, khéng dai thép
35 | 0668 048 | o2 | 205 202 160 160
50 | 0494 | 0B22 {1 045 | 013 | 245 | 189 | 242 | 188 | 89 { W6 | W2 | H9
70 [ 0342 | 0568 | 043 | G14 | 206 | 220 | 301 | 233 | 231 | w9 | 238 | 184
95 | 0247 | 04 | 041 | 06 | 354 | 275 | 366 | 284 | 276 | 24 | 200 | 225
20 | 016 {0325, 040 | 017 | 402 | 33 | 421 | 327 | 313 | 243 | 333 | 288
150 | 0159 | 0265 | 038 | 018 | 451 | 350 | 476 | 370 | 350 | 272 | 377 | 293
B5 | owe | o2n | 037 | 020 | St | 397 | 547 | 425 ) 395 | 308 | 432 | 335
240 |op0oa | 02 | 038 | 022 | 582 | 463 | 644 | 503 | 457 | 357 | 509 | 398
300 |oo7e o0 | 035 | 024 | 668 | 524 | 739 | 579 | 515 | 404 | 584 | 457
400 | 0063 | 0X2 | 033 | 026 | 759 | 599 | BS54 | 573 | 585 | 461 | 675 | 532
500 | 0051 | 0081 | 032 | 020 | 851 | 677 | 973 | 774 | 654 | 521 | 789 | &R
630 | 0042 | 0064 { 031 | 032 | 958 | 773 . w6 | 899 | 735 | 593 | 8a1 | v
800 | 0035 | 0052 | 030 | 035 | w065 | 873 | 269 | 1040 | 8 | 869 | 1002 | B2
0O0 | 0030 | 0044 | 029 | 038 | 164 | &77 1413 N6 891 747 s S44
1200 - |op33| 029 | oM - 1033 - 1256 - 793 . 993
Loai 3 I6i dai thép
35 (o668 | 13 | 057 | 012 | B4 | M3 | 76 | 187 | KB ; S i | 109
50 0494 | 0B22 | 054 13 217 68 209 B2 75 135 w7 130
70 0342 | 0568 | O oM 266 206 259 20 249 166 207 ©1
95 | 0247 | 04N | 049 | 0% | 318 | 247 | 34 | 243 | 255 | 198 | 250 | 194
©0 | 06 (0325 047 } O ( 361 | 280 | 359 | 279 | 289 | 224 | 287 | 223
B0 | 0159 {0265 | 045 | 018 | 405 | 34 | 407 | 396 | 323 | 251 | 325 | 252
185 0B | 021 | 044 | 020 | 457 356 463 361 365 284 370 288
240 jopo8 |02 | 042 | 022 | 528 | 412 | 541 | 423 | 421 | 329 | 432 | 337
300 {0079 ( 0130 | O41 | D23 | 595 | 466 | 617 | 483 | 474 | 371 | 493 | 386
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Cap dong mét 16 c&cl{ dign XLPE di¢n Ap 36/63
dén 40/69 (72,5) kV do ALCATEL ché tao

Bang 4.43
lp (A) khi d&t 3 cdp lep (A} khi d&t 3 cap
Tigt Hinh Dign | Dign chéng l8n nhau céch nhau 2d
didn | dang 1&i trd | dung
& Qkm {uFkm | oG bt khéng khi dudi dét khéng khi
mm
20°C | 30°C | 30°C | s50°C | 20°C | 30°C | a0°C | 50°C
150R 01240 | 07 | 400 | 345 | 460 | 365 | 420 | 365 | 525 | 420
W5R 009911 018 | 480 | 2390 | 828 | 418 | 510 | 410 | 600 | 480
240R o784 | 021 | 520 | 450 | 65 | 490 | 555 | 475 | 70 | 570
300R | R:cd | ODBOT | 022 | 585 | 505 | 705 | 560 | 625 | 540 | 810 | 845
400R | khii tdn | 00470 | 025 | 660 | 570 | 810 | &40 | 715 615 | 945 | 755
500R Q0366 | 025 [ 745 ) 640 | 925 | 735 | 85 | 700 | 090 | 870
630R QU283 | 026 | 870 | 750 | 100 | 870 | 930 | BOD | 1280 | 1005
B00R 00221 | 0028 | 975 | 840 | 1250 | 990 | 1050 | 900 | w45 | 1S5
1000R 006 | 035 | w070 | 920 | 15 | 105 | 1es | 000 | 845 | 130
0005 [ S -1tach | 006 | 035 | 180 | 995 | 1520 | 1205 | 1240 | 1085 | w50 | 1395
1200S | ra sau | 00515 | 036 | 1245 | 1070 | 645 [ 1305 | 1340 | 755 | 1895 | 65U
005 phén 00M3 | 040 | W20 | 1220 | 1920 | 1520 | 1550 | 1335 | 2245 | W90
Cip nhém mét 16i cach diégn XLPE dign ap 36/63
dén 40/69 (72,5) kV do ALCATEL ché€ tao
Bang 4.44
lp (A) khi d&t 3 cép lop (A} khi d&t 3 cép
Tiét Hinh | Dign | Dién chéng 18n nhau céch nhau 2d
dién déng trd dung
raaz 18 fkm |(pFkm | dudi dét khéng khi dudi dft khéng khi
mm
20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | s0°C
180R 02060 | O7 | 30 | 270 | 380 | 285 | 325 | 280 | 405 | 325
B5A 0W40 | 09 | 350 |-305 | 40 | 325 | 370 | 320 | 470 | 375
240R R- |01250 | 022 | 405 | 350 | 480 | 380 | 430 | 370 | 555 | 440
300R cd | 01000 | 022 | 450 | 395 | 555 | 440 | 485 | 420 | 635 | BOS
400R khéi | 00778 | 025 | 525 | 450 | 640 | 505 | 560 | 480 | 740 | s80
500R tron (00605 | 025 | 595 | 55 | 740 | 585 | 640 | 550 | B55 | 680
630R 00469 | 026 | 695 | 60C | 675 | 695 | 735 | 630 | 1000 | 795
BOOR 00367 | 028 | 790 | 680 | 1010 | BOO | 835 | 720 | t85 | 820
1000R op2g1 | 035 | B8O | 755 | 180 | @0 | 945 | 8O | 1335 | 1060
1200R 00247 | 035 | 945 | 815 | 1250 | 990 | 1020 | 875 | W50 | m55




Cap dong mot 16i cich dign XLPE dién ap
do ALCATEL ché tao

64/110 (123) kV

Bang 4.45
lp (A) khi d3t 3 cép lep (A} khi 0t 3 cép
Tist Hinh Dign | Dién ching 180 nhau céich nhau 2d
di#n dang trd dung - - - -
- - ok | Ekm dudi d4t khéng khi dudi ddt khéng khi
4
mm 20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | s0°C
240R 00754 | 0% | 515 | 445 | 615 | 490 | 550 | 475 | 700 | 560
300R |R-c&|0Dps01 | 06 | 580 | so0 | 700 | 580 | 620 | 535 | 795 | &35
400R | xh&i |op470 ) 018 | 655 | 565 | BOS | 64D | 70 | 60 | g25 | 740
500R | tdén (00366 019 | 740 | 640 | 925 | 735 | 80 | 700 | W65 | 850
B3OR 00283 | 023 | 870 | 750 | w095 | 870 | 925 | V95 | 1235 | 990
BOOR 00221 | 023 | 970 | 835 | 1245 | 990 | 1040 | 900 | W20 | 35
1000R 00176 | .024 | 1065 | 920 [ 1390 | MO5 | M55 | 995 | 1595 | 1275
V00S | S- [00W6 ] 027 | 1150 | 990 | 150 | 1200 | 1235 | w065 | 1720 | 1370
12008 |chia 6 | 00151 | 028 [ 1230 | 1060 | 630 | 1295 | 1330 | 145 | 1860 | 1485
1600S | ménh | 0ONM3 | 032 | 400 | 1205 | 1900 | 1505 | 1540 | 1325 | 2200 | W55
Ciap nhém cich diégn XLPE dién ap 64/110 (123) kV
do ALCATEL ché tao
Bing 4.48
lep (A) kni dit 3 cép lep (A) kb 08t 3 cép
Tiét | Hoh | Dign | Bitn chdng 18n nhau céch nhau 2d
dign | dang trd | dung % ad - -y -
& & anm | uFim cudi dit khdng khi dudi adt khéng khi
2
mm 20°C | 30°c | 30°C | 50°C | 20°C | 30°C | 30°C | s50°C
240f |R-ca|oms0| 0% | 405 | 350 | 480 | 385 | 425 | 370 | 40 | 435
300R | khi | 000 | 07 | 455 | 395 | 550 | 440 | 485 | 420 | 20 | 495
400R | tdn |oo778) 019 | 520 | 450 | 635 | 505 | 558 | 480 | 720 | 575
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Cap dong mét 15i cich dien XLPE di¢gn ap 76/132 (145) kV
do ALCATEL ché tac

Bang 4.47
p {A) khi 8t 3 cdp lep (A} khi d&t 3 cap
Tiét dign| Dign Dign chéng lén nhau cach nhau 2d
I8 trdy dung - ) - -
i Qkm | uFkm dudi ddt khéng khi dudi st khéng khf

20°C | 30°C | 30°C | s0°C | 20°C | a0°C | ac°c | sefc

240R 00754 0,15 515 445 615 490 540 475 690 855
300R 0,0601 015 580 500 765 560 620 535 855 630
400R 00470 68 655 565 805 640 705 610 915 730
S500R 00368 o 735 635 920 730 805 695 055 845
530H 00283 019 865 750 1090 870 920 795 1225 980
800R Doz21 0.20 970 B35 1245 890 1040 895 1405 20
06OR 00176 023 165 a5 1385 100 156 295 1580 1265
H00S 00176 0.23 145 985 1500 180 1235 065 1690 1350
12005 00151 0.25 1230 1060 1830 1295 1335 150 1850 a0
%00S 00n3 0.26 1400 1205 1850 1500 1545 1330 2175 1735

Cap nhém mot I9i cach dién XLPE dien ap 76/132 (145) kV
do ALCATEL ché tao

Bing 4.48
Lo (A} khi dit 3 c&p lop (A) khi dat 3 cép
Tidt cign| Dign Dign chéng 18n nhau céch nhau 2d
i tré dung - y
. , o hr
m? Qim | uFkm dudi dit khéng khi duti d4t khéng khi

20°C | 3°C | 30°C | s0°¢c | 20°C | 3o°C | 30°C | so°C

2408 Q1250 015 405 350 480 385 425 370 540 430
300R C.1000 015 435 355 550 440 480 415 620 495
400R 00778 o1 520 450 635 505 550 480 - 715 570
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Cap dong mét 16i cach diéen XLPE dien ap 130/225 (245) kV
do ALCATEL ché tao

Bang 4.49

lcp (A} khi dat 3 cép

lep (A} khi 03t 3 cap

Tidt didgn| Dién pign chéng 18n nhau cich nhau 2d
15 trd dung . 2 - y -
n? Qfkm | uFkm dugi dit khdng khi dudi dat khdng khi
20°C | 30°C | 30°C | 50°C | 20°C | 30°C | °C | s0°C
400R | 00470 | 0OW 645 555 785 635 700 610 895 715
SO0R | 00366 015 725 625 a1 725 800 695 1040 B30
630R | 00283 0,16 860 740 1080 860 915 790 195 955
800R 00221 018 965 830 1235 980 1035 890 1380 105
VOOR | poe 018 1055 g10 1375 | 1080 45 950 B40 | 1230
10008 | 00178 020 1130 970 1475 175 1215 050 | B50 | 1320
12008 0,0151 0,20 1215 1045 | BOO | 1275 | 1320 140 795 | 1435
18005 0,013 0,23 1375 1180 1860 | 1475 | 1525 1310 215 1690
|
Cap dong mit lai cach dién XLPE dién ap 130/225 (245) kv
do ALCATEL ché tao
Bang 4.50
I, (A) khi dat 3 cép lep (A) Khi d3t 3 cép
Tigt dign| Dign Dign chéng ién nhau cach nhau 2d
] trd dung o - . o -
i Qkm | uF ke dudi dit khang khi dudi dat khong khi
o [ (4]
20°C | 30°C | 30°C | 80°C | 20°C | 30°C | 30°C ; s0°C
400R | 00778 034 510 440 530 500 550 475 700 560
5008 | 00805 015 580 500 725 580 630 545 815 655
G30R 00459 016
BOOR | 00367 (ohr4 685 590 860 €85 720 625 945 755
000R | 002¢ 08 775 665 990 785 820 710 1095 875
1200R | 00247 | 020 865 745 120 880 925 800 1245 995
930 800 1220 §70 1000 865 1365 1090
BO0S | 0086 0,24 120 965 1500 o0 1215 045 | 1880 1345
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Cap dong mit 16i cach dien XLPE di¢n ap 290/500 (525) kV

do ALCATEL ché tao

Bang 4.51
lp (A) kni dat 3 cap lop (A) khi d3it 3 cép
Tiét dign|{ Dién Dign chéng 1&n nhau ¢éch nhau 2d
15 rd dung o - - -
il Qkm | uFfkm dudi dit khong khi dudi dgt khting khi
20°C | 30°C | 30°C | s0°C | 20°C | a0°C | 30°C | s0°C
BOCR 00221 013 930 795 105 945 1000 860 1310 1045
1000R | 0O7s 015 1015 B70 1335 | 1085 105 850 1480 1180
10008 | 00176 0% 1080 820 430 1o 75 1005 | 180 | 1255
12008 0,0151 or 180 $90 1540 | 1270 | 1085 | 1085 705 | 1355
16005 oomn3 018 1310 0 790 | B0 | 1245 1245 2015 | %600
Cap nhém mét 16i cach dien ALPE
dién ap 290/500 (525) kV do ALCATEL ché tao
Biang 4.53
lep (A) Khi dit 3 cép lep (R) khi d&t 3 cép
Tiét dign| Didn Dién chéng i8n nhau céch nhauy 2d
& trd dung "y - o -
— Qkm | uF ke dudi dit khéng khi dudi dft khéng ki
20°C | 30°C | 30°C | s0°C | 20°C | 30°C | 3c®C | s50°C
800R | 00367 | 013 750 840 960 760 8OO 685 1045 B35
1000R | 002N 015 835 715 090 860 800 770 1200 955
1200R { 00247 | 06 900 765 185 935 970 830 1315 1045
6005 | 0016 C7 1065 905 145 1135 165 995 800 | 1270
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Pac tinh co )y cia diay din do Lien X6 (c) ché tao

Bdng 4.59
VAt ligu Trong lugng | Cuodng dd gidi | MBdun dan H& sd nhigt
day dén rigng, Nfdm® han dt, hdi, Nfmm® nd dai, d¢™
Nfrom?
Dng kéo ciing 87,2 382 127.10° 7.106
Déng dé 872 529 1©27.10° B8.10°
Nhém 265 U7 . 1B7(+) 616.10° 23.10°¢
Hop kim andordy (Al Mg, Si) 265 204 - 343 {s5-558). 10" 230
Thép :
don TICO 77 540 96.0° 12.0°
ben TIC va TIMC  ° 77 536 - 685(++) 196.10° 12.10°
trong diy nhdm I8 thép
va diy thép chéing sét 77 1175 196.10° 2,10°
Cac s6 liéu tinh toan cia diy domg va
day nhom do Litn X (cii) ché tao
Bdng 4.60
Tiét dign Tiét dién Duong kinh tioh | Dién rd khi nhit | Khdi kiong tih,
dinh mde, tinh todn, to4n coa diy din, | d6 200C, Q/km | todn cia diy dén,
mm? mm® - mm knéng Idn hon kgiken
N
4 394 22 4,68 35
6 585 27 306 52
0 979 as 7581 a7
6 155 50 120 140
25 245 63 074 221
35 31 75 054 323
.50 485 89 039 439
70 683 07 028 618
95 925 125 620 837
120 " no 0158 058
150 “e 158 0123 1338
185 180 74 0,03 827
240 234 =1°] 0078 2¥0
300 288 221 0,062 2608
400 389 256 0,047 3521
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Tiép bdng 4.60

Tiét dign Tit dign Dudng kinh tinh | Dn trd khi nhidt | Kh lugng thh
dinh mic, tinh todn, todn cua ddy, 46 20°C, Q/ken todn cia day
rmm? mm® mm khong 16n hon dfin, kg/km
A
% 159 51 198 a
25 247 6.4 128 68
35 34,4 75 092 95
50 495 90 054 136
70 693 07 045 -]
95 933 124 0,34 267
120 17 1o 027 322
150 148 158 021 407
185 183 7,5 o7 503
240 239 200 0132 656
300 298 224 0,106 817
400 396 258 0080 087
500 501 291 0063 1376
600 604 320 0052 %58
56 ligu tinh toan cia day nhém 16i thép
do Liégn X6 (ci) ché tao
Bing 4.61
Ti6t dign tinh toan cla Dudng kinh tinh todn, Dign trd ki
Tiét dign vy din, mm® mm nnigt d8 | Khé luang
dinh miic +20°C, tinh todn
cGa ddy | Phén nhém S/km, cia diy
din, mm® | din dign L& thép | Day dén L& thép | khdng 1dn | adn kg/km
cia day din han
AC
0 01 113 44 12 e 38
% 153 250 54 18 206 62
25 228 380 65 22 138 92
35 369 620 B4 28 085 150
50 483 80 96 32 085 06
70 68,0 13 14 38 046 275
95 954 159 135 45 033 386
120 15 220 52 B0 027 492
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Tiép bing 4.61

150 48 266 70 66 021 617
85 181 344 19,0 75 o1 77
240 238 43,1 216 84 0132 997
300 295 56,3 242 86 o7 1257
400 395 722 280 1,0 Q080 BEO
ACO
150 148 178 166 54 021 589
85 181 220 18,4 6.0 017 687
240 243 N7 216 7.2 0,130 937
300 2g1 372 235 78 0,108 1008
400 322 49,5 272 90 0,080 1501
500 482 597 302 100 0065 1836
800 578 722 33,1 10 0055 2206
700 712 933 and 2,5 0044 2756
ACY

120 L] 266 155 65 028 530
150 147 344 75 7.5 021 678
185 85 4331 1956 84 017 850
240 241 56,3 224 96 01 111
300 297 722 252 1o 0,106 1390
400 400 933 290 125 0079 1840

Dong dién cho phép cia day khéng boc (day tran),
do Lign X6 (cd) ch€ tao

Bdng 4.62
Day dfng D&y nhdm Day nhdm I& thép
Ddng clidn cho phép, Dbng didn cho phép, Déng dién
Tit didn A Tist A Ma hidu cha phép khi
e dign ddy dén diit ngodi
D4t | Dat trong | mm° | D3t ngodi | DAt A
ngodi trd rha 1roi frong nha
4 50 25 © 75 55 AC - & 05
6 70 35 ] 105 80 AC - 25 135
0 g5 60 25 135 0 AC - 35 170
% 130 100 35 170 135 AC - 50 220
25 180 10 50 215 70 AC - 70 275
35 220 75 70 265 215 AC - 95 335
50 270 220 95 325 260 AC - 120 380
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Tiép bdng 4.62

Day déng Day nhdm Déy nhém 13 thép
Dbdng dién cho phép, Dong didn cho phéo, Ddng dién
Tit dien A Tift dign A M3 hidu | cho phép
mm? mm? day din | xhi dat
D3t ngoai | £3t trong D3t ngodi | Dat trong ngodi trdi,
trdsi nha i nha A
70 340 280 120 375 310 AC - 150 445
95 415 340 150 440 370 AC - 185 515
120 485 405 185 500 425 AC - 240 61
- - - 240 60 . AC -300| 700
. - . - . - AC - 400 | 800 . .
. . - - - - ACY -300| 710
; . ; . . . ACY - 400| 865

Déng dién phbu tai cho phép cta diy din va day chom ruft ding
¢6 cach dién blng cao su va PYC, A do Lién Xo (ci) ché tao

Bédng 4.63
Tiét dign ruet Day dfin dé 16 D&y din mét rudt dit trong cimg mét Sng
2 -
mm 8 ngodi hai day ba day bn day
05 1l . - .
075 15 . - .
1 17 B 15 b
15 23 9 7 ®
25 30 27 25 25
4 41 38 35 30
6 50 46 42 40
10 80 70 80 50
% 100 85 80 75
25 140 s 100 90
3s 170 15 25 15
50 215 85 70 150
70 270 225 20 185
95 330 275 255 225
2D 385 315 290 260
150 430 360 330 -
185 510 - - .
240 605 - - -
300 695 - - -
400 830 - - -

Khi xéc dinh s8 ddy din dgt trong cing mdt éng thi khéng tinh dén day
trung tinh cia hd théng dién xoay chifu ba pha bén dly.
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Dong dién pbu tii cho phép cia day din ruit nhom o6 cach diéa
bing cao su va PVC, A do Lién Xo6 (ci) ché tao

Bdng 4.64
Tidt dign rudt, | Dy dén d8 16 Dty din mot rudt dat trong cing mot Sng
mm’ 8 ngoai dai diy ba day bén day

25 24 20 ) 9

4 32 28 28 23

6 39 36 32 30

10 55 50 47 39

% 80 60 60 55

25 105 8BS 80 70

35 130 00 95 85

50 165 40 130 120

70 210 75 165 40

95 255 215 200 175

20 205 245 220 200

150 340 275 255 .

185 390 . -

240 485 - .

300 535 .

400 645 -

Khi xac dinh s8 oy ddn dit trong cing mdt &ng, khdng tinh dén day
frung thh cla hé thdng xoay chibu ba pha bdn day.

Déng dién phy tii che phép cia chp rujt déng o6 ciach dién
bing gidy tAm nhya thong vi nhya khong chdy c6 vo chi
hay nhém dit trong 4%t do Lién X6 (c@) ché tao, A.

Bdng 4.65
Cap ba rudt Cép bn rudt
6 k¥ 0 kV dudi 1 kv
Tift cidn rudt,
mme Nhiét ¢ cho phép coa rudt cép, °C
B85 60 B0
4 - - 50
6 - - &80
© 80 - 85
16 105 85 15
25 135 120 150
35 160 150 175
50 200 180 215
70 245 215 2655
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Tidp bang 4.65

Cép ba rubt Cép bén rudt
B kV 10 kV dudi 1 kV
Tidt didn rudt,

mm? Nhiét db cho phép cda rubt cép, °C

65 60 80
85 285 265 30
120 340 a0 as0
150 390 355 395
185 440 400 450
240 510 460 .

Déng dién phy tii cho phép cba cap ru¢t dong b cach dign
bing gifly tim phya théong vi ohua khonmg chdy o6 v& chi hay
nhom dit trong diat do Lién X6 (cG) ché tao, A.

Bdng 4.66
Cap ba rudt Cép bén rudt
Tiét dien rubt, 6 kV 0 kv dudi 1 kV
2
mm Nhigt db cho phép cua rudt cap, °C
65 60 80
35
6 45
10 55 60
% 65 60 80
25 90 85 00
35 w0 05 120
50 45 135 “5
70 75 %5 85
95 215 200 215
120 250 240 260
150 290 270 300
85 3zs 305 340
240 375 350
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Dong dign phy tii cho phép cu- cap ruft nhém cé ciach dign
bing gify tdm nhya thong va nhya khong chdy, v6 chi
hay chém d3t trong 4t do Lién X0 (cd) ché tao, A,

Bang 4.67
Cép ba rubt Céap bln rudt
6 kV 0 k¥ dudk 1 kv
Tit cign rudt, mm?
Nhigt d8 cho phép coa rudt cép, °C
65 80 80

4 38
6 - 46
10 60 - 65
16 80 75 20
25 05 a0 ns
35 125 13 135
50 155 140 BE
70 190 165 200
95 225 205 240
120 260 240 270
150 300 275 305
85 300 30 345
240 390 355

Dong dign phy tidi cho phép cia cip ruét nhém o6 cach dién
bing gidy tdm nhya thong vad nhya khéng chay, vo chi hay
nhom dit trong dAt khong khi do Lién X6 (cd) ché tao, A.

Bang 4.68
Cép ba rubt Cép bln rult
Tiét didn rudt, 6 kv 0 kv dudi 1 kY
mm®
Nhi§t d& cho phép cia rudt cép, °C
65 &0 80
4 27
6 - as
0 42 - 45
% 50 45 60
25 70 65 75
as 85 80 95
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Tiép bdng 4.68

Cép ba ruft Cap bdn rudt
6 kV 10 kv dudi 1 kV
Tiér dign rudt,
2 Nhist d8 cho phép cia rubt cép, °C
mm :
65 80 80
50 10 105 w
70 135 130 - 140
g5 165 155 65
120 190 185 200
150 225 290 230
185 250 235 260
240 250 270
L

Dong dién phy tii cho phép cia cap o6 cach dién bing gidy tim nhua
cach di¢n, vo biing PVC (m& hiéu BM, ABM, ABM)
dat tropg dit do Lién Xé (cd) ché tao, A.

Bang 4.69
Cép dud 1 kV
Tist dién, Rudt dGng Rudt nhém
mm? :
ba rudt bén rudt ba rudt bén rudt
Nhidt d6 cho phép cla rudt 65°C
4 50 40 40 s}
53 70 60 55 45
0 % 80 . 60
L] 125 15 95 80
25 150 135 15 05
35 %0 70 145 130
50 230 205 175 160
70
3
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Cam khing cua

dwong day trén khong

day din dbng va nhém, x, (S/km)
Bdang 4.70

Khodng Ma héu day dén

céich

trung
binh

hinh hoc | M-6 | M-10 | M6 | M-25 | M-35 | M50 | M-70 | M-95 |M-120 | M-150 | M-185 | M-240 {M-300
gida A6 | A-25 | A-35 | A-B0 | A-70 } A95 | A-120 | A-150 | A-185

cac diy

din, mm
400 0371 10355 | 0333 0319 | 0308 | 0297 | 0,283 | 0274 - - - - -
600 0397 | 038110358 | 0,345 | 0,336 | 0,325 | 0,309 | 0,300 | 0292 | 0.287 | 0.280 - -
800 0415 10399 | 0377 | 0,363 10,352 | 0,344 (0,327 | 0318 | 0310 | 0305 | 0298 - -
000 0429 | 0413 § 0391 | 0377 | 0366 | 0,355 | 0,341 {0,332 | 0324 | 0315 | 0313 | 0,305 | 0,288
1250 0443 ) 0427 1 0405 | 0391 | 0,380 | 0,369 | 0,355 | 0,346 [ 0,338 | 0333 | 0327 | 0,319 | D3N
1800 - 0438 | 0,416 | 0402 | 0391|0380 | 0,366 | 0,357 | 0,349 | 0344 | 0,338 | 0,330 | 0,323
2000 - 0457 | 0,435 | 0,421 | 0470 | 0388 | 0,385 | 0,376 | 0,368 | 0363 | 0,357 | 0349 0342
2500 - - 044910435 | 0421 | 0413 | 0,399 { 0,390 | 0,382 | 0377 | 0,371 | 0,363 | 0,363
3000 - - 0460 | 0446 | 0,435 10423 | 0410 | 0,401 | 0,393 | 0,388 | 0,382 | 0,374 | 0374
3500 - - 0470 | 0456 | 0,445 | 0433 | 042C | 041 {0,403 | 0,398 | 0,292 | 0,384 | 0377
4000 - - 0,478 | 0464 | 0453 | 044 | 0428 | 0419 | 041 | 0,406 | 0400 | 0,382 0,385
4500 - - 0471 10460 | 0,448 [ 0435 | D426 | 0,49 | 0413 | 0407 | 0,359 | 0,392
5000 - - - - 0467 | 0456 [ 0442 | 0433 | 0,425 | D420 | 041 | 0,406 | 0350
5500 - - - - - 0462 1 0448 | 0,439 | 0,437 | 0426 | 0420 | 0412 | 0,405
6000 - - - - - 0468 | 0454 | 0445 | 0,437 | 0432 | 0426 | 0418 | 0411
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Dung din cha dubng day trén khéng,

1
day nhom 16i thép, b(,(m—.w“’ﬁ

Bdng 4.72

Khoang
céch
trung |
binh

hinh _hoc
gilla AC-70| AC- | AC- | AG- | AC- | AC- | AC- | AC- ACY-|ACY-| ACO- | ACO- |ACO-

cAc Qi 85 120 180 185 | 240 300 | 400 | 300 | 400 300 500 | 600

Y
dén, m

Ma hiu day din

30 279 | 287 | 292 | 297 | 303 { 3100 - - - - . . .
35 273 | 281 | 285 | 290 | 296 | ap2 | - ; ) ; . ) )
40 268 | 171 | 279 | 285 | 290 | 296 | - . . ; . . )
45 262 | 269 | 274 { 279 | 284 | 289 | - . ; ; ) )
50 258 | 265 | 269 | 274 | 282 | 285 | - ) . ] ; .

Khodng Ma higu ¢ay ddn
céch

trung —
binh
fninh hoc |AC-70| AC- | AC- | AC- | AC- | AC- | AC- | AG- [ACY-|ACY-|ACD-| ACD- | ACO-
gitla 95 | 120 | 150 | 85 | 240 | 300 } 400 | 300 | 400 | 200 | 500 | 600
cac déy
dén, m

55 267 | 270 1 271 | 2BO - - - - - - -
60 . - - | -} - |276| 281|288 288 |2t - | . | .
65 - - - - - - 278 | 284 | 280 | 287 | - - -
70 . - . - - . 274 | 278 | 277 | 283 - - -
75 - . - - - - 271 | 276 | 273 | 280 - -
80 . - . - - - 269 | 273 | 270 | 277 - - -

85 ] - -l - | - 267270268 | 275 - - .

90 ) ) ) . . - . - - - | 266 | 274 | 278
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Hé s6 hiéu chinh k; vé phi¢t do clla méi truvng
xung guanh déi vdi phu tii ciia cap,
diay din cich dién va khong cach dien

Béng 473
Nhigt & Nhiét Hé s& k, khi phigt d8 cla mdi trudng xung quarh 13, °C
add dd
tidu | 16n
chudn | nh&t
cia | cho
mai | phép -5 -0 45 +10 +15 +20 +25 +30 | 435 | +40 | 45 | 450
truong | cua
xung | diy,
l,::|u‘smh °c
e
%5 80 114 1 108 | 104 | 100 096 | 092 | 088 | 0B3 | 078 | 073 | 068
25 124 120 1 113 108 104 100 | 095 | 090 | 085 | 08B0 } 074
! 25 70 129 124 120 115 Al 105 100 | 084 | 088 | 081 074 | DB7
5 &5 I 110 105 100 | 085 | 0BS | 084 | 077 | O71 063 | 055
25 182 {197 122 | 17 | 112 | 105 | 100 | 094 | 087 | 079 | O71 | OBt
15 60 120 16 112 106 00 | 094 | 088 | 0B2 | 075 | OB7 { 057 | 047
25 1,36 1N 125 120 113 107 100 | 093 | 0B85 | 076 | 066 | 054
H¢ sd hi¢w chinh ky vé sé diy cap cing dat
trong mot ham cap hoic mdt rinh dudi dat
Biang 4.74
Khodng 58 sdi cap
chch gida
cac s
cap, mm 1 2 3 4 5 6 7.0
0o 100 090 085 080 078 075 07
200 100 092 087 084 0482 081 08
300 100 093 090 087 0286 0,85 08
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B4 ndi

cap ngim trung ap do CEET (Phap) ch€ tao

Bang 4.75
» . T
Dign ap (kV) 18 da} Tidt dign, mm Kigu miu [tham khaeo) '
]
95 - 150 RTU 7/150
72
185/300 RTU 7/150
50150 RTU 127150
12
150/300 RTU 12/300
25/50 ATL 25/50
o5 50150 RTU 25/150
150/300 ATU 26/300 ‘
35/50 RTU 36/50 i
a6 50/150 RTU 364150
| 150/300 RTU 36/300

B0 diau cap trung ap deo CEET (Phap) ché tao

Bang 4.76

Dign &p (kV) C3 mm? Trong nha Ngodi trdi
1181 XLPE 1161 XLPE

35 - 70 EUI-S-15/1 ELEP-S-15/1
12 14 75 85 - 300 EU-5-15/3 EUEP-S-15/3
400 - 800 EUI-S-15/4 EUEP-8-15/4

3 16 XLPE 3 |6 XLPE

(cdé ming hao) (¢4 mang bao)

12t 75 1B - 50 ETI-18/0 ETEP-15/0
50 - 120 ETH5H ETEP-15/1

120 - 300 ETI-15/3 ETEP-15/3
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Tiép bdng 4.76

0ign 4p, V) Cad {mm?) Trong rha Ngoai troi
3 18] PILC (cé dal) 3 151 PILC (cb dul)
2t 75 a5 - 50 EXI-C-15/0 EXEP-C-15/0
70 - 120 EXI-C-15A1 EXEP-C-15/1
150 - 300 EXI-C-15/3 EXEP-C-15/3
1 sgi XLPE 1 sgi XLPE
25 - 50 ELE-5-24/0 EUEP-5-24/0
24 hodc 25 35 - 150 EUI-5-241 EUEP-$-2411
150 - 300 EUIS-24/3 EUERP-5-24/3
400 - 630 EUI-5-24/4 EUEP-5-24/4
800 - 1200 ELI-S5-24/5 EUEP-5-24/5
3 a7l (¢4 ming bag) 41 sgf [cé mihng bao)
XLPE PILC XLPE PILC
24 hodc 25 35 - 50 ETi-24J’0 ETI-24/0 ETEP-24/0 EXEP-24/0
70 - 120 ETI-24/0 EXl-24/0 ETEP-24/0 EXEP-24/0
150 - 300 EXi-24/3  EX1-24/3 ETEP-24/3 EXEP-24/3
1 s¢l XLPE 1 s¢l XLPE
35 35 -85 ELK-5-36/1 EUEP-5-36/1
50 - 300 ELA-5-36/3 EUEP-8-36/3
3 sqgi (cé ming bao) 3 agl (cd ming bao)
36 XLPE PILC XLPE PILC
a5 - 150 ET-36/1 EXi-3611 ETEP-36/1 EXEP-36/1
150 - 300 ETI-36/3 EXi-36/3 ETEP-36/3 EXEP-36/3
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Bo ddu cap XLPE, ba 16i, dien ap 3,6/6 (7,2) kV

do SUCOFIT ché tao

Bang 4.77
Ndi ding
ME higu Dign ap | - trang nha Piu cét
F - ngodi trdi
SMST-8-GX3A1 36/6/7.2) KV I % - 70 mm°
SMST-8-GX381 38/6HT2) kV | 6 - 70 mm?
SMST-6HGX3C1 36/6/(72) kY I 6 - 70 mm®
SMST-6F-GX3B1 36/6/72) KV F 6 - 70 mm°
SMST-6F-GX3C1 3BIBAT.2) WV F % - 70 rom”
SMST-Bl-GX3B2 36/6/(7.2) kV [ 50 - 150 mm?
SMST-61-GX3C2 36/6/(7.2} RV | 50 - 50 mm?
SMST-61-GX302 36/6/(7.2) kV I 50 - 150 mm®
SMST-6F GX382 36/6/(7.2) kV 3 50 - 150 mm?
SMST-6F-GX3C2 AB/6T2) kY F 50 - 150 mm°
SMST-6F-GX3D2 36/6/(7,2) KV F 50 - 150 mm”
SMST-68-GX3B3 36/6/(72) kV I 120 - 300 mm®
SMST-8-GX3C3 36/6/(7.2) KV f 126 - 300 mm?®
SMST-BI-GX3D3 36/6/7.2) kV I 20 - 300 mm*
SMST-6F-GX3C3 36/6/(72) kV F 120 - 300 mm?
SMST-6F-GX3D3 36672 kV F 120 - 300 mm?®

Bo dau cap XLPE, mét 16i, dign ap 6/10 (12) kV
do SUCOFIT ché tao
Bang 4.78
Noi ding
Mi hidu Dign 4p | - trong nha Ddu cbt
F - ngodi tréi
SMTS-101-GX100 6/10 (12) kV | 10 - 6 mm
SMST-10F-GX100 6/10 (12) kV F 10 - % mm
SMTS-101-GX 101 6/10 [12) kV | % - 50 mm?
SMST-10F-GX01 6/10 (12} kV F % - 50 mm?
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Tiép béng 4.78

Ngi ding ]
Ma hidy Didn 4p | - trong nha Diu cft
F - ngodi trdi

SMST-10-GX102 810 (12) kV I a5 - 120 mm?

SMST-1OF-GX102 810 {12) kV F 35 - 120 mm?
SMST-10LG X103 810 {12) kV | 95 - 300 mm°
SMST-10F-GX 103 610 (12) kV F 95 - 300 mm°
SMST-1I-GX104 810 (12} kV I 150 - 500 mm°
SMST-10F-GX104 610 (12) kV F 150 - 500 mm?
SMST-10-GX 105 610 (12) kV | 400 - 1000 mm®
SMST-10F-GX105 6/10 (12) kV F 400 - 1000 mm?

Bo dau cap XLPE, mit 16i, dign ap 12/20 (24) kV
do SUCOFIT ché tao

Bang 4.79
Noi diing
Ma higu Dign 4p | - trong nha Ti8t didn cap
F - ngod troi

SMST-20-GX 101 12/20 (24) kV ) 16 - 50 mm?
SMST-20F-GX 101 12/20 (24) kV F 6 - 50 mm?
SMST-20-GX102 12/20 (24) kV [ 25 - 95 mm?®
SMST-20F-GX102 12/20 (24) kV F 25 - 95 mm°
SMST-201-GX103 12/20 {24) kV [ 70 - 240 mm?
SMST-20F-GX103 12/20 (24} kV F 70 - 240 rm?
SMST-20-GX 104 12/20 (24} kV I 120 - 400 mm?
SMST-20F-GX 104 12/20 (24) KV F 130 - 400 mm?
SMST-201-8X105 12/20 (24) kV [ 300 - 800 mm®
SMST-20F-GX105 12/20 (24) kV F 300 - 800 mm?>
SMST-20-GX 106 12/20 (24) &V t 800 - 1000 mm?
SMST-20F-GX 106 12/20 {24) kV F 500 - 1000 mm?
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Bs dau cap XLPE, ba I6i, dién ap 12/20¢24) kV

do SUCOFIT ché tao

Béang 4.80
N ding
Mi higu Dign 4p | - trong nha Déu offt
F - ngodi trai

, —|
SMST-201-GX 382 12/20/(24) kV I 25 - 70 mm°
SMST-201-GX3C2 12/20/(24) kV I 25 - 70 mm°
SMST-201-GX3D2 12/20/(24) kV | 25 - 70 mm?
SMST-20F-GX3C2 12/20/(24) kV F 25 - 70 mm?
SMST-20F -GX3D2 12/20/{24) kV F 25 - 70 tmm?
SMST-20F-GX3E2 12/20/(24) kV F 35 - 70 mmé
SMST-201-GX3C3 12/20/(24) KV ' 95 - 240 mm®
SMST-201-GX303 12/20/(24) kV i 95 - 240 mm°®
SMST-20-GX3E3 12/20/(24) kV 1 95 - 240 mm®
SMST-20F-GX3C3 12/20/(24) kV F 95 - 240 mm°
SMST-20F-GX3D3 12/20/(24) kV F 95 - 240 mm?
SMST-20F-GX3E3 12/20/(24) kV F 95 - 240 mm?
SMST-20-GX3C4 12/20/(24) kV I 185 - 400 mm?
SMST-20-GX3D4 12/20/(24) kV I 85 - 400 mm®
SMST-201-GX3E4 12/20/(24) kV I 185 - 400 mm®
SMST-20F-GX3D4 12/20/{24) k¥ F 185 - 400 mm?
SMST-20F-GX3E4 12/20/(24) kV F 185 - 400 mm°
SMST-20-GXACS 12/20/(24) kV I 300 - 800 mm?
SMST-20-GX3D5 12/20/(24) kV I 300 - 800 mm?
SMST-201-GX3E5 12/20/(24} WV [ 300 - 800 mm®
SMST-20F-GX305 12/20/{24) KV F 300 - 800 mm?
SMST-20F-GX3E5 12/20/(24) kV F 300 - 800 mm?

Bo diu cap XLPE, ba l6i, diéz ap
18/30 (36) KV do SUCOFIT ché tao
Bang 4.81
Noi ding
Ma higu Dign 4p ! - trong nha Tift dién cdp
F - ngoai trdi

SMST-301-GX3C3 18/30 (36) kV | 35 - 20 mm°
SMST-301GX303 18/30 (36) kV [ 35 - 120 mm?
SMST-30-GX3E3 18/30 (36) kV i as - 120 mm°
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Tiép bing 4.81

Nd&i ding
M3 hidu Dign 4p | - trong nha Tiét dign cap
F - ngodi tro%

SMST-30F-GX303 B/30 (36) ¥V 35 - 120 mm?
SMST-30F-GX3D3 18/30 {36) kV 35 - 120 mm?
SMST-30F-GX3E3 18/30 (36) kV 35 - 120 mm?
SMST-30:-GX3C4 18/3n (36) kV [ 95 - 240 mm?°
SMST-301-GX3D4a 18/2u (38) kV } 95 - 240 mm?®
SMST-30-GX3E4 18/30 (38) kV [ 95 - 240 mm?
SMST-30F-GX3D4 18/30 (36) kV F 95 - 240 mm®
SMST-30-GX3E4 18/30 (36) kV F 95 - 240 mm?
SMST-30-CX 205 18/30 (36) kV [ 185 - 630 mm°®
SMST-30F-GXIES 18/30 (36} kV i B5 - 630 mm?
SMST-30F-GX3D5 18/30 (36) kV F 185 - 630 mm?
SMST-30F-GX3E5 18/30 (36) kV F 185 - 630 mm?

Bo ndi cap dién ap 72 dén 36 kV, cach dién cao su va
nhya tong hop, khong dai thép do FURUKAWA ché tao

Bang 482
Tiét dién cap Kich thude fmm)
Uge, (RV) mme Mz higu
A B
25 - 50 SP-72-B-1-0 180 ~500
70 - 120 SP-72-B-2.0 190 ~500
72 150 - 180 SP.72-8-3-0 200 ~800
240 - 300 SP-72-B-4-0 210 ~ 650
400 - 500 SP.-72-8-5-0 260 ~ 800
630 SP-72-B-6-0 270 ~800
6 -25 sP-12.8-1-0 180 ~500
12

35 - 70 SP-R-B-2-0 190 ~800
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Tiép bdng 4.82

Tidt dign cap Kich thudc (mm)
Ugem (V) mm? Ma hidu —
A B
95 - 150 SP-12-8-3-.0 200 ~600
185 - 300 S5 - R-B-4.0 210 ~650
- 400 - 500 SP.2-B.5-0 260 ~B00
630 SP-12-8-6-0 270 ~ 800
25 - 35 SP-75-B-1-0 190 ~550
50 - 95 5P -T75-B-2-0 200 ~500
120 - 185 SP-175-8-.3-0 21 ~ 650
w5
240 - 300 SP-75-8B-4-0 220 ~700
400 - 500 SP-75-8B -52 -0 270 ~800
630 SP - 175-8 -6 -I 280 ~800
25 - 50 SP-24.8B-.1-0 220 ~B50
7C - 150 S8P-24-B.2.0 240 ~ 700
24
185 - 240 SP-24-8B.3.0Q 250 ~750
300 (400) SP.-24-B-4-0 280 ~800
50 - 70 8P -36-8B-.1-0 280 ~800
95 - 150 S -3-B-2.0 280 ~800
38
185 - 400 SP-3-8.3.0 300 ~B800
500 - 630 SP.36-B-4-0 300 ~g50

Ghi chit: 1 O vubng trong ma hidu ghi tiét dign cdp cén n& ;
2 A la db dai 1 chd bée vo cép d&n gida difm nf
B 1A d¢ dai todn bd doan ndi,
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Bo ndi cap dién ap tii 7,2 dén 36 KV, cach di¢n bing cao su

va nhia téng hgp, khéng dai thép do FURUKAWA ch€ tao

Bang 4.83
Tiét dién cép Kich thude (mm)
Ugry (V) mm® Ma higu
A B L
25 - 50 8P -72-38-1-0 800 350 ~ 1200
72 70 - 120 8P -72-38-2-0 600 350 ~ 1300
150 -185 | SP.72-38-3-0 700 400 ~1400
240 - 300 P -72-38-4-0 750 400 ~ 1500
16 - 35 SP-12-38-1-0 600 350 ~ 1200
50 - 85 sP-12-38-2-0 800 as0 ~1300
12
120 - 185 SP.12-38-3-0) 700 400 ~1400
240 - 300 SP-12-38-4-00 750 400 ~1500
25 - 35 8P -75-38 -1-0 600 350 ~1300
50 - 95 SP-5-38-20 700 400 ~1400
175
120 - 185 P - w5 -38-3-0 750 400 ~1500
240 - 300 SP-175-38 - 4.0 800 400 ~1600
25 - 50 SP.24-38-1-03 800 350 ~ 1500
70 - 150 8P -24-238-2-0 850 400 ~ 1600
24
185 - 240 SP-24-3B-3-0 900 450 ~ 1700
300 (400) SP-24-38-4-0 1000 500 ~ 1900
25 - 50 SP - 36-3B-1-01 920 470 ~ 1800
36 70 - 150 SP-36-38-2-0 1020 520 ~ 100
185 - 240 8P -36-38-3-0 1120 570 ~ 2100
Ghi chiz 1 O vubng trong ma hidu d& ghi tiét didn cap ndi;

2 A B- khodng chch 1 chd béc vé cép 2 phia 16 dim gida ohd nd,
L - chidu di toan bd chd ndi :
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Bo néi cap dién ap 72 dén 36 kV, cach dién cao su vi
nhya téng hop, co dai thép do FURUKAWA che tao

2 A B - khoang cach tU chd béc vo cip dén gida difm nd

L - chifu dai toan b6 ché néi

Bang 4.84
'_— I
_ Tiét dién cap Kich thude {rmm) j
Ugm (kV) mm? M2 higu
A Y L
25 - BD SP-?,Q-BA—1-D 750 450 ~ 1500
72 70 - 120 8P -72.30 -2 -0 750 450 ~ 1500
180 - 185 SP-72-.8A.3.1M0 800 300 ~ 1800
240 - 300 SP.72-3A-4.0 850 550 ~1700
*% - 35 SP-122.3A-1-0 750 450 ~1500
50 - 95 SP-12-3A-2-.0 750 450 ~1500
12
120 - 185 SP-12-32-3-1 800 500 ~1600
240 - 300 SP-12-3A-4.0 850 550 ~ 1700
25 . 35 SP-175-38-1.0 750 450 ~ 1500
50 - 95 SP.-75-3A -2 .0 750 450 ~1500
75
20 - 185 SP-175-3A-3.0 800 500 ~ 1600
240 - 300 SP-75-3A.4.0 850 550 ~ 1700
25 . 50 SP-24-34-%-0 920 570 ~1800
70 - 240 SP.24.34-2.0 1020 570 ~ 1500
24
300 {400) SP-24-.3A.3.03 120 620 ~ 2100
35 - 180 SP-36-3A-1-0 1020 570 ~1900
36 185 - 300 SP-36-3A-2.0 1120 620 ~ 2100
400 SP-36-3A-3-0 1220 670 ~2260
L —
Ghi chiz 1 O vubng trong ma higy dé ghl tiét dien cép ndi
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5. MAY CAT DIEN

Miay cit dién 1a thiét bi déng cdt mach dién cao 4ap (trén 1000 V).
Ngoai nhiém vu ddng cit dong dién phu tai phuc vu cho cong tdc van
hanh, méy cAt cdn cS chidc nang cit ddng ngdn mach dé bao v& cdc phén
ti caa hé théng dign.

May cét it dau : ddu lam nhiém vu sinh khi dap t4t hé quang, céch
dién 1a ch&t rén.

May cit nhidu diu @ diu via lam nhiém vu cich didn vita lAm rhidm
vy dap h8 quang.

Méy cht khong khi : dung khi nén dap tit h6 quang.

Méy cdt chan khong : hé quang dugc dap tat trong méi trudng chan
khéng.

Méy cdt tu sinh khi : dung vt ligu cich dién tu sinh khi & nhiét
d6 cao dé dap tit hé quang.

Méy cét di¢n tiz : h8 quang bi lyc dién tif ddy vao khe hd hep va
bi dip tat trong dd.

Méy cat phu téi ; d6 chinh 13 dao cdt phu téi dung k&t hop véi céu
chi. Dao cAt phu tai c6 nhiém wvu dong cit dong phu tai, con cdu chi
lam nhiém vu cit ngAn mach.

DE dam bao kha nang dap tit hé guang, ngudi ta ch€ tao trong
budng dap hé quang 1, 2, 3, 4, 5, 6, 7, 8 wvv.. chd cit tuy theo cép
dien &p. CHp dién 4p cang cao cang bd tri mhiéu ché cAt.

May cét dién duce chon va kim tra theo cic diéu kién ghi trong
ciac bang sau :

Bang 5.1
Cac ditu kitn chon va kiém tra may cit

Dsl lugng chon v kidm tra Didu Kkidn

Dign 4p dinh mdc, kV
Déng dign dinh mude, A

Ugmmc = Uamio
lamme ® b
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Tiép bing 5.1

Dai lugng chon v xidm tra Oidy Kign
Dong dign c&t dinh mic, kv legm = My
Céng sufft ¢t dinh mde, MVA Seam = 87y
Dong dign &n dinh dong, kA laam Z by
Ddng didn én dinh nhidt, kA bpam * lo | _Yad
Inh.dm
bieu ki¢n chon va ki€m tra may cit phu tai
Bidng 5.2
Dal Wweng ehon v kidm tra Difu kidn
Dién 4p dinb mde, kv Usrme = Ugmip
Dong dign dinh mie, A lame 2 lop
Dong dign 6n dinh dang, kA lddm 2 i
Ddng dign &n dinh nhist, kA bngm 2 lo Y T_Ld
nh.dm
. N N i
Dodng dign dinh mde cdu chi A !""‘“ Brlw
Dong dién cét dirh mile, kA o z N
Céng suft cét dinh mic cdu ch, MVA cdm

Vi du 5.1. Chon mdy cdt va dao cach ly cho mach méy phat dién véi
cac s8 litu cho sau day :
Diégn dp ludi dien Udmip = 10 kV
Déng dién cudng bic I, = 3,61 kA
Déng dién ngin mach chu ky I" = 54,4 kA,

GIAI

Can ct vao c4c sf lieu da cho chon may cidt MI'-10 va dao cdch Iy
PBK~10/4000 do Lién X6 (trudc day) ch& tao. K&t qua kifm tra cdc thong
86 ky thuat cho theo bang sau :
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Bang két qua lua chon va kifm tra may cit dién

Ciic dui lugng chon vi xifm tra

K&t qua

Didn 4p dinh mdc, kV

Déng dign dinh mdc, kA

Dong dign cdt dinh mic, kA
Céng sufit cét dinh mic, MVA
Ddng &n dinh dong, kA

Usmme = ¥ = Ugmip

lgamc = 5 = lp = 361
logm = 105 = I' = 544
Seqm = B00 > 5" = ¥3.10.544

lgam = 300 > i, = V3.18.544

94112

Bang k&t qua chon va kiém tra dao cdch ly

Ddng 8n dinh déng, kA
Dong 8n dinh nhidt, kA

Céc dai lrgng chon v kidm tra Kiét qud
Dign 4p dinh mde, kV Ugmbc, = 10 = Ugmip
Ddng dign dirh mic, kA lympol = 4 > lop = 361

lggm = 200 > i,y = 138
khéng cén kiém tra

Trong hai bang trén khéng cdn kifm tra mdy cat va dao cach ly
theo didu kien 8n dinh nhiét vi ching déu o5 dong dinh muc i9n hom 1 kA

Vi du 5.2: Yéu cdu lua chon MC1l, MC2 phia cao 4p tram bién 4dp
trung gian 110/10 kV dat hai may bién d4p 2 x 10.000 kVA cé sg do trén

hinh 5.1. Biét Iy = 20 kA
N
1o kV
MC/ MCc2
2x 18000 kVA @
l 1o kV l
HWinh 5.4, 50 d8 tram bién 4p trung gian T0/0 kV
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GIAI
Dong dién cudng bic qua MC1 va MC2 chinh 12 ddng qud tai sy cd
khi cit mo6t bign ap :

16.000
Io = Igpa = 141gnps = L4 75170 = 7357 A

Chon dung hai may cdt 110 kV do Schneider ch& tac ed csc thong
s6 cho trong bang sau : '

Loai may cdt | U, kV) lam  (A) INmax (KA} lyas (KA} Uxungsét (kV)

SB6 | 123 2000 00 40 550

Vi may cét cd I, = 2000 A khong cdn ki€m tra diéu kisn én dinh
nhiét. Cdc diéu kign chon va kifm tra khse cho trong bang sau ;

Cihic dgi lugng chon va kidm tra Kit qui -
Dign &p dinh mc, kV Ugmie = 123 > Ugmp = 10
Déng dign dinh mie, A lmae = 2000 > I, = 7357
D3ng dién cit dinh mic, KA ham = 40 > " = 20
Céng suflt cdt dinh mile, MVA Scam = Y3 lam Udmme > S' = V3 I Ugrmio
Déng &n dinh dong, kA liam = 100 > iy = 18Y2.20 = 5076

Vi du 5.3. Tram bi&n 4p trung gian ngoai troi 110/35 kV cp dién
cho mét huyén dat 1 msy bién dp 10.000 kVA ¢6 so dé cho trén hinh
5.2, Yéu cdu lya chon mdy cét phia 35 KV, biét ring ngédn mach tai
thanh c4i 35 kV o6 tri s6 I” = 10 kA,

GIAI

Biét rdng cdc tram bién dp trung gian cfip dién cho céc phu tii néng
thén thudng non tai, khi cin thist trong nhing gid cao di€m cd thé cho
phép qua tai 25%. vay .

10.006
Ly = Iyga = 125145, = 1,25 . V3 55 = 20644 A

I, chinh la ddng dién l6n nhat qua mdy cat téng MCT 35 kV, cace
méy cit ddu 4 tuysn day 35 kV cd dong cudng buc bing 1/4 dong cud@ng
bic qua mdy cit tdng bing 51,6 A
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10000 - 113 /35

/
Mcr
N
35 kV %
Mct L lme2 Me3 Mc4
i "
Y v

Hinh 5.2, So d¢6 tram bign &p trung gian /35 kV
clp dign cho m&t huyén ndng nghigp

Chon ding may cit 35 kV dat ngoai trdi do Siemens ch€ tao, <o
dong dinh muic th&p nhit 630 A. Cac thong s§ ky thuat cia may cit cho
trong badng sau :

Loai may cét Uy (V) lgm (A) Inas (KA ‘ Uy (kV) Iumax (KA .
36GIES i 36 630 6 \L % Y0 J
Bang két qua chon va ki€m tra
Céc dai ivgng chon va kibm trs Kt qui

©én ap dinh mic, kV

Déng didn dinh mie, A

Dong dign cdt dinh muc, kA
Céng suft cit dinh mie, MVA
Dong 8n dinh ddng, kKA

Dong 8n dinh nhidt, kA

Ugrmc = 36 > Ugmip = 35

lamue = 630 > |y = 20644

lgm =B > =%

Seom = ¥3.36.%6 > V3.10.35

lggm = 90 > iy = ¥2.18.10 = 2538

|nh.dm = Ia‘ =1G »> |Q0 ‘J [gd =10 -J—D"E

‘nh.dm 3

]
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Trong bang trén vi ngdn mach xa ngudn nén I, = [ teg = 025
Qua bang ki€m tra nhan thiy chon mdy c4t nhu trén hoan toan thoa
man moi didu kién ky thuat.

Vay chon & may cdt loai 36G1-E16 dat ngodi tri do Siemens che tao.

Vi du 5.4. Tram phan phdi trung tdm 22 kV cta mét nha may cf
I6n ¢6 sg d6 nhu & hinh 53. Yéu cdu lua chon cdc mdy cit trén so d6.
Biét rdng cong suit tinh todn cia nha may 5, = 8.000 kVA Nha may
duge cdp dién ti tram bifn dp trung gian 110/22 kV cach 3 km bang
DDK-2AC-95, mdy cit ddu ngudn loai 8BJ50 cf iy, = 25 kA.

2AC-95, 3 4m

| |
A A
M 7
P MOT P MOT
Y v
§/ W MCLL \YV
4 <& |
22kV | / [ | 22 k¥

T T 1 ]
A A A
A ~ % N
" .
:] M1 E] MCE MES [imm
Y ' -
v Y v
f
14 ¥ ¥ v
- - . — ot
& /s ro 8 /4 rg

Hinh 5.3. Tram phin phdi trlng tAm 22 kV coa nha mAy
theo s¢ d& mét hé thdng thanh gép c& MCLL

GIAI
Khi mét dudng day cung cHp bi su cd, toan bd phu tai tinh toan

cia nhd mdy truyén tai qua dudng day con lai va MC téng .

301



Sy 8000
Dong dién cudng bdc qua cdc may ciAt nhédnh bé hon rdt nhiéu

Chen dung loai may cat hgp b 8DCl1 cach dién SF, do Siemens
ch€ tao, ¢d cac théng s§ ky thuit ghi trong bang sau :

Loa ti  Ugy k) lgm (A) s, (KA} o (KA)

8DCH 24 1250 125 25

Dé kiém tra kha nang cit ngdn mach, cln tinh dong ngin mach qua

may cit tng MCT, may cit lién lac MCLL v& cdc may cdt nhdnh MC1
dén MC16.

Chi cfn tinh moét difm ngin mach trén thanh gdép 22 kV clia tram
phan phdi trung tdm. May cit lién lac thuting md. So dé thay thé€ tinh
ngin mach nhu & hinh 54.

N
‘_D 2AC- 95,3 km o
88750 mMCT
BATG
% f o
X o Ay
{3} ] T

Hinh 5.4. Sd df nguydn Iy va s0 df thay thd
tinh todn ngdn mach

St dung cic cong thic (2.21), (2.22), (223) ta c6 :

2
Uth 232

X = 5, V32225

= 0,556 Q

Zy = 1 + jx] = 0333 + j04.3 = 099 + j12 Q
Uy 23
= Bz = V3 0,99% + (0,556 + 1,3)°
= 6,68 kA
Két qua kifm tra mdy cit SDCIi cho trong bang sau :

Iy =I" =
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Ciée del lugng chon v kiém tra K&t qud

Dign 4p dich mdc kV) Usmme = 23 > Ugp = 22

Dang dign dinh mlc (A) limmc = 1250 > Ly = 210

Dong cdt dinh mic (xA) lam = 25 > I' = 658

Céng suft cét dinh mic (MVA) Seam = 9515 > 8" = ¥3.22.658 = 239
Déng dign dn dinh déng (kA) am = 125 > i, = ¥2.18.658 = 1B38

Vay chon 19 td mdy cit 8DC11 cho tram phan ph6i trung tam cva nha
miy.

Vi du 5.5. Tram bifn 4p phan phéi 1000 - 22/0,4 kV cdp dién cho
khach san, ding may cat phu tai (dao cit phu tai - cdu chi} 22 kV. Yéu
cdu lya chon mdy cit phu tai cho tram, biét ring dong ngin mach da
tinh duge cd tri s6 I = 8 kA

3

GIAI
Dong cudng bdc qua may cit (gia thiét khéng cho phép bién ap qua
tai) :
1300 -
Lo = lympa = V3 93 = 26,27 A

Chon dung dao cat phu tai cia ABB két hgp v6i b6 cdu chi 6ng cla
Siemens c6 cdc théng s6 ky thuat cho trong bang dudi day.

Théng s8 ky thuat cla ciu dao phu tii do ABB ché tao

Loa ciu dao phy tai Ugm (6V) lgm (A} Imax (KA) Igs (kA
NPS 24 BY/A1 24 400 a0 ©
Théng s6 ky thuat cla c#iu chi &ng do Siemens ché& tao
Loai cdu chi 8ng Ugm (V) bam (A) Inmax (KA Iyas (kA
36D1 405-2B 24 32 315 27

Két qua kiém tra MCPT va CC ghi trong bang sau :

Céec dal lugng chon v kiém tra pidu kibn

Dign 4p dinh mlc (kV)
Déng dién dich mic (A)

Usmmcrr = 28 > Uyqp = 22
lampcpt = 400 > Iy, = 2627
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Tiép bidng

Céc dai lugng chon va kidm tra

Didu kign

Doéng 8n dinh déng (KA}
Déng &n dinh phigt (A)

Déng dinh mic cau chi (A) _
Ddng dién ¢t dinh mic ciu chi (kA)
Cong sudt cét dinh mlc cau chi (MVA)

ld.dl’\’l =) =["=8
ngm = 10 >> 8Y 00
3

lamee = 32 = ch = 2627
leamee = 40 > 1"=8
Seam = ¥3.22.40 > ¥3.8.22
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Cac loai may cit dién tit 7,2 dén 800 kV
do ABB ché tao

Bdrg 53
Loai méy cit! EAK | ENK2 | ELKO | ELKA ELK-2 ELK-3 ELK 4
Ugw (KV) |72 - 36| 52 - 72 | 72 - 170 | 7O - 245 | 245 - 362 | 362 - 560 | 550 - 800
Oign dp chiv | g 350 750 |750 - 1050|1050 - 1300 | 14201550 | 1800 - 2000
xung sét (kV}
I (KA) 35 315 40 40-63 | s0-563 | 40- 63 40 - 50
Ly (A 2500 11250-2500|2000- 3150 3150-4000 | 3150- 4000 |4000- 6300 | 5000 - 6300
tong | 750 1200 1200 2240 2400 3200 6000
Kich
thudc | cao | 2200 2500 3000 3500 4200 5100 7800
{rom)
sau | 1500 2800 4600 4400 4400 4900 6300
|
s
K ﬁklu}mg 1600 | 3000 3700 5900 5500 14000 30000
g
1
May cat dién trung 4p loai HYF do ABB ché tao
Bang 5.4
| Losi rmay cét HVF 205 HVF 601 HVF 604
Ugm (KV) ? 24 24
&30 630 630
lgm (A) 1250 1250 1250
2000 2000
Iy (KA) 315 25
Tnimax (kA) 80 50 83
Inas (KA 35 ©5 25
Didn 4p chiu dyng tén
s6 cong nghidp (V) 28 50 50
Dign &p chiu dyng
125
yung (V) 75 25
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Th may cit hop b trung ap do ABB ché tao

Bdng 5.5
Loat tg 251 Z54 Z388 Z588
Thidt bj Méy cét chan khéng May cat M4y cét chan khéng Céu dac phy tai
déng cat chdn khong
Ugy, (kV} 1224 7,50 1224 1224
lym (A 4000 2500 3150 2500 1800 1250 1250
Iy (KA) 50 25 315 25 6 25 3]
May cit dien cao ap SF¢ loai ELK-0 do ABB ché tao
Béng 56
r Loai Uy, {(kV) 60/725 J 07123 ’ 132/145 150/170
lam (A) 1250-1500-2000—2500-3150
Dign &p chiu dyng 860
xung sét (kV) 385 630 750
Dign 4p chiv dyng tdn
s& edng nghidp (kV) 255 2865 35 azs
I kA) 315 - 40 315 - 40 315 - 40 315 - 40
Imex (KAJ 80 - 100 80 - 100 80 - 100 80 - 100
May cit dien 72 kV loai 3AF do ABR chf tao
Bang 5.7
Loai mdy cét 3AF 104-4 3AF 105-4 3AF 196-3 3AF 117.3
Usm (V) 72 (38)
630 630 1250 1250
lam (A) 1250 1250 2000 2500
2000 2000 2500 3150
2500 3150
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Tidp bang 5.7

Loai may cit 3AF 1044 3AF W54 IAF 116-3 3AF 17-3
ly (kA 25 315 40 50
Inmax (KA 83 80 100 125
Inas WA 25 s 40 50
Dién 4p chiu dung
xung sé&t (k) &0
©iln ap chiu dung tin

s8 cdng nghigp kV)

May cit 12 kV leai 3AF do ABB ché tao

Bang 5.8
r Loai may cit 3AF 154-4 3AF 175-4 3AF 176-3 AJF 177-3
Ugm KV} 12
630 630 1250 1250
lgm (&) 1250 250 2000 2500
2000 2000 2500 3150
2500 3150
Iy (KA 25 315 40 50
fyrax (KA 63 B0 100 125
Inga (KA) 25 315 40 50
Didn 4p chiu dyng 75
xung sét (kV)
Dién chiu dung tén
ap g o8

s8 céng nghidp (kV)
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May cit dién 24 KV

loai 3AF do ABB ché tao

Bang 5.9
: Loai may cét 3AF 6114 3AF 6124 3AF 613-4 3AF 614-4
' Uy (KV) 24
630 830 1250 630
lgm (A) 1250 1250 2000 1250
2000
2500
he (KA) 125 1 20 25
Iumax (KA) 315 40 50 63
Inas (KA) 125 © 25
SR i - |
0ién Ap chju d
R chiv dung 25
xung sét (k)
!V Dién 4p ehju dung tan 50
s€ ¢bng nghiép fkev}
- J__ - . ]
May cit dien 123 kv loai SGF do ABB ché tao
Bang 510
Loal mAy cidt SGF 12an SGF 1223p SGF 123p
Ugr (kV) 123 123 123
gm (A) | 1600 2500 2500
— -
Inmax  (KA) 100 00 125
ot (KA 40 40 50
Dign 4p chiu dyng tén
3
s8 ¢dng nghigp tkv) | 230 230 230
Bi¢n 4p chiu dung
5
xung set (k) 550 S0 550
- |
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May cit dién 245 kV loai

SGF do ABB ché tao

Bang 5.11
Loai may cat SGF 2450 SGF 245p SGF 2450
Uy (k) 245 245 245
lam (A 1600 2500 J 2500
e (KA) 100 00 I 125
I1s {kA) 40 40 50
Dién 4p chiu dung tin 460 0
s8 cong nghiép {(kV} 48 4e0
Dign 4p chiv dung
xung sét (kV) 1050 050 1050
May cat dién SFg ngoai troi 24 kV loai GI-E
d¢o Schneider ché tao
Bang 512
Loai may cit 24G! - EB 24G1 - E20 24Gl - E25 24G) - E3t
Ugm (kY) 24 24 24 24
Dign 4p chiu dyng tén
0
s& cbng nghigp (kV) &0 60 . 60
Dign 4p chiu dung
xung sét (kV) 150 150 150 150
lam {A) 630 630 630 2000
1250 1250 1250 3150
1600 1600 1600
2000
3150
Inas (kKA) 15 20 25 315
Iy (KA} % 20 25 ats
Imax (KA 40 50 63 80
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May cit SFg ngoai troi 36 kV loai GI - E
do Schneider ché tao

Bing 5.13
Logai may cét 36GI - E16 36GI - E20 3601 - E25 36G! - E:
Ugm (kV) 36 38 36 36
Dign &p chiu dyng t&n 8 80 " 8
s8 cdng nghidp (kV)
Dign 4p chiu duyng
2
xong 56t (V) 200 00 200 200
g (A} 630 630 630 2000
1250 1250 1250 3150
600 1600 600
2000
3150
Ings (KA} 16 20 25 315
ly (kA) % 20 25 " ats
Inmax (KA} 40 50 63 80
May cit SFg cao ap do Schoeider ché tao
Bdng 5.14
Loai méay cit SB6 MHMe - P
Ugr (kV} ©3 245 123 245
S6 bung cét 1 1 1 1
Di#n 4p chiu dung tén
sd cong nghiép (V) 230 460 230 460
Dign 4p chiu dyng
xung sét (kV) 550 1050 §50 1050
L (A) 2000 2000 2000 2000
3150 3150 50 S0
Inmax (KA 80 - 00 B0 - 100 125 125
Inge (KA} 315 - 40 35 - 40 40 - 50 40 - 50
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May cit cao ap SFg do Schneider ché tao

Béng 5.15
Loai may cét MXM - P MHMe - 2P MHMe - 4P
Ugm &V} 245 245 550 550
S€ budng cdt 1 2 2 4
Dign 4p chiu dung tén 450 460 620 620
sf cbng nghidp (kV)
Dien 4o chiu dung 1050 1050 1550 1550
xung sét {(kV)
lam (A) 2000 2000 2000 2000
3150 3150 3150 3150
4000 4000 4000 4000
hamax (KA} 125 125 - 158 125 - 158 125 - 158
fnas (KA 50 50 - 63 50 - 63 50 - 63
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Théng 56 k¥ thuat cic ti hop by 7,2 dén 24 kV

ding cho tram bién ap phan phdi do

SIEMENS ché tao

Bang 517
| a1 T
h A |1
Logi 10 Cécl Dﬁ.c didm | Uge | lam (AY D Lo (A [ Iy (RAY | Jymas Thigh bi déng cAt
dign sl dung (kV) | 10 cép | 16 MBA 18 {A)
BOJO | 5Fg 7.2 630 200 25 63 Dao cét phy tai
2 630 200 Py 52
24 630 200 15 40
8DJ20 | SF; | Ding cha 7.2 830 200 0 25 Dao cit phu tai
E tram treo, | 12 630 200 10 25
| mdt rmay 24 630 200 10 25
. | . —_
BDJ30 | SFg Sigu bén 7.2 630 200 25 63 Dao cdt phu ta
12 630 200 2 52
24 - . - .
i
8D.J40 | SF, Ding ndi 7.2 - - - - Dao cét phy tai
ddt hep 12 630 200 20 50
24 630 200 1) 40
.i_.
8DHY3 | SFy |Tacédthdi 72 1250 200 25 63 | Dao cidt phu tai
md ring 174 1250 200 25 63 | Cau chi
24 250 ;200 ® 50 | Thift bj do iudng
8AA20 | knéng [ 72 830 ! 630 20 50 | Dao cdt phy tai
i khi 12 830 J 630 20 50 | Clu chi
| 24 630 | 630 ® 40 | Thigt bi do ludng
Lo ; f ]
Ghi chi: - C6 th8 thay dfi cac thift b déing cét dit tromg to ;
- C& thé lya chon so dB i thich hop (Siemens cé 38 sd d8 méu).
May cat chan khong trung ap dat trong mhd Joai 3CG
do Siemens chié tao
Bang 5.18
Loai may cét aca
—
Uy (V) 72 © 24
Dign &p xung kich |
P xune 60 75 120
chiu dung (kV)
Imax (KA} 50 50 40
L
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Tiép bdng 518

]N:!s (kA)

%

Idm ‘:A]

800

80O

Thei han kifm tra,
bdo dudng

Sau 10 n&m hodc sau 10000 thao tac

May cit chan khong trung ap dat ngoai trvi loai 3AF va 3AG
do Siemens ché tao

Bang 5.19
Loai méy cét 3AG 3AF
Ugm (V) 12 36
bién 4p xung kich chiu dyng 75 70
(V)
Dign 4p chiu dyng tin s§ 28 70
cng nghigp (kV)
Inas (KA) 25 25
Inemax (KA) 63 63
lam (A} %600 1500
Miy cat chian kbong trung ap diat trong nha loai 3AH
do Siemens ché tao
Bing 520
Loai Ugm V) lgm (A by (KA

3AH1 72 800 - 1250 20

B0OO - 1250 25

1250 - 2500 s

1250 - 3150 40

12 800 - 1250 20

acc - 1250 25

1250 - 2500 315

1250 - 3150 40
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Tiep bdng 520

SAHI 24 800 - 1250 1
880 - 2500 20

800 - 1250 25

3AHZ 7.2 1250 - 2500 315
1250 - 3180 40

2 1250 - 31500 315

1250 - 3150 40

24 BOO - 1250 25

JAHI 72 1250 - 3150 50
1250 - 4000 63

12 1250 - 3150 50

1850 - 4000 63

24 2500 40

IAHA 24 2500 40
36 1250 - 2500 315

2500 40

3AHS 2 800 ' 13,1
800 - 1250 %

800 - 1250 20

36 800 - 1250 1)

Théi han ki8m tra,
bdc dudng

! g ?
Tt cd cac méy cit 3AH chi phai kiém tra vd bdo dudng i
sau 10000 chu ky thao téc

Cac loai may cit cach dign khi SFg dat tai cac tram bién ap

do Siemens ché tao

Bang 5.21
Loal miy cét 8DNg9 8DP3 8001
Dign &p dinh mde dén 145 dén 300 dén 550
Udm (kV)
Bign 4p chju dyng tdn dén 275 dén 46D dén 740
s@ cdng nghigp (kV)
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Tiép bdang 5.21

Dign 4p chiu dung xung sét (kV) 5 dén 650 dén 1050 dén 1550
Dong dién dinh mde 1y, {A} dén 3150 dén 5000 dén 6300
Dong cét ngdn mach 1y (kA) dén 40 i dén 50 dién 63

| —
Déng 8n dinh Ahigt 18 1y, (KA} dén 40 l dén 50 dén 63
3 idc kh 3
Thdi han 1am vige khdng can > 20 ndm > 20 n&m > 20 ndm
bac dudng

May cit khong khi tit 72 kV dén 800 kV
do Siemens ché tao

Bang 5.22
] i
Loai i 3AMN
- ) f - ) -
| Uy (V) 725 | 123 45 7o | 245
P T -
bién &p chiu ,dung tén 56 odng wo ! 230 275 i 35 ;420
nghiép (k)
- —— i ;:
Dign ap chiu dyng xung sét (kV} 325 550 650 I 750 1050 !
- |
. . . |
g (A) dén dén gén | den dén
2000/3150 | 315074000 | 315074000 4000 4000
lhas (KA} 25/315 315/40 N5/40 40/80 40/50
[ Iyrax (A 625/788 | 788/00 788/100 100/125 100/125
Khéi luong kg) l 770/1300 | 700/1400 | 1800/1400 | 2010/2240 | 2950/3160
| o N
[ réng 750/980 | 1000/1400 1410 140 10
! Kich thudc {mm) !
i cac | 2650/3070 | 3450/3700 3870 4315 £735
. _ i
I Théi han kiém tra, bdo dudng Sau 20 n&m hodic sau 6000 chu ky thao tac
L. __ _
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May cit SFg dign ap tit 72 kV dén 242 kV
do Siemens ché tao

Biang 5.23
Loai SP/SPS SPS TCP
Ugr (V) 725 21 145 21 15 169 242
Dén &p chiv dung t&n %0 260 o 2 30 a6 "
s cBng nghigp (kV) 3 %0 5 423
o .
B dp chiu dung 350 550 650 550 650 750 900
xung sét (kV)
lgm {A) 3000 3000 3000 3000 3000 3000 3000
A 2
iz (KA) 20/315040 | 2028 20/25 20/35/40/50 20/315/40/50/63
315/40 | 315/40
I kKA 7 7
N max (KA) 54/85/108 S4/67/ | 54767/ 54/85/108/135 54/B5/108/135/170
85/108 | 85/108
Kné wigng {kg) 1750 3250 3250 4300 4300 5500 5500
Kich thudc rdng | 1600/2400 | 2100 2900 2330 | 2330 2590 2590
{mm)
cao |3330/3500| 2780 2780 4036 4036 4780 4780
Thoi han kiém tra, Sau 6 nam hoic 2000 chu ky thao téc
bao dudng
May cit khéng khi tif 245 dén 550 kV
do Siemens ché tao
Bédng 5.24
Loai SAQ2/3AT2/3AT3
Ugm V) 245 300 3p2 420 550
Dig hiu dyng tin s cén T i
" & ohu dung thn 86 edng | 4oy | ayea | asorszo | 2060 | 6201760
nghiép (kV)
Didn 4p chiu dung xung sét (kV) 1050 1050 1175 1425 1550
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Tidp bdng 5.24

Loai 3AQ2/3AT2/3AT3

e (A) 4000 4000 4000 4000 4000

gy (KA) 50/80 50/80 50/63 50/63 50
(KA} 125200 | 125/200 | 12560 | 125460 | 15/%0

Khéi iiong (kg) 444075880 | 4440/5880 | 5535/9090 | 5610/9210 1000

réng | 3695/4060 | 3695/4025 | 418B0/5M0 4180/510 5150

Kich thude (mm)
cag 3r00/440 | 4700/440 1 425044700 | 5000/5500 6200
Théi han kifm tra, bdo dudng Sau 20 ndm hodc sau 6000 chu ky thao tac

May cit khong kbi ti 362 kV dén 800 kV
do Siemens ché tao

Bang 525
Loai 3AT4/3ATS
Ugr (KV) 362 420 550 765/800
Dign 8p chiu ding tén s8 cbng | 0, 520/610 620/760 830/700
nghidp (kV)
Dién 4p chiu dyng xung sét (kV}) s 1425 1550 2100
lym (A} 4000 4000 4000 4000
Inag (KA} 80 80 80 63
Inmax (KA 200 200 200 160
Khéi luong {kg) 16.000 16.000 20000 23400
rdng 6350 6350 6360 060
Kich thude (mm)
cao 4900 L5700 700 BOBS
Thdl han kifm tra, béc dudng Sau 20 ndm ho#c sau 6000 chu k¥ thao téc
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May cit dign trung cao ap SFg do

ALSTHOM ché tao

Bdng 5.25
toai may cét GL-107 | S1-M5F1 | FXT -1 FXT -2 | FXT - 14
Ugm (kV} 36 s 123 s 245
lam (A) 1600 3150 2500 3150 3150
Dign ép chiu dung tdn 8 70 275 230 - 275 460
cdng nghigp {(kV)
B#én &p chiu dung 70 650 550 650 1050
zung sét (kV)
Inmae (KA 63 80 62.5 80 80
Inas (KA) 25 s 35 315 a15
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May cit cao ap do Lien Xo (cl) ch€ tao

Bang 5.28
: Udrn Iarn Imax ‘Nmu lodm Sedm Kh&i 'Umg [kg)
Kidu V) (A {kA) {(kA) {kA) (MVA)
vh déu
MK TT-HOM M | 600 va 50 3 8.4 3500 8830 8500
1000
¥-220-0 10 1000 . - - 5000 .
MKIT-220-7 220 |00 val| so 13 185 7000 | 42000 | 48000
1500
MKII-220-10" 220 |vwooval a2 185 263 1000 38100 | 45900
2000
MKTI-500 500 1500 50 13 139 12000 | 01700 | 88200
MKII-35 a5 600 25 7 B2 500 930 36
BMK-35" a5 800 45 n7 ©5 1000 560 100
BMK-10" ™ 1500 50 3 B4 3500 | 4500 500
MI-110 10 600 49 1 132 2500 | 3000 600
MI-220 220 1000 54 fl 2 8000 | 10000 | 2000
BBH-35 35 | 600 va 50 21 65 1000 120 -
_ 1000
BBH-35/2000-2 a5 2000 82 Al a3 2000 - -
BBH-110/800-1 0 BOO 55 15 21 4000 | 5900 .
BBH-T0/2000-1 0 2000 55 5 21 4000 | 5900 .
BBH-1G-6 0 2000 80 20 315 6000 | 9000 .
8BH-10-10" 10 2000 . - 525 10,000 - -
BBH-220/1000-7 | 220 1000 55 12 184 7000 | 20000 .
BBH-220/2000-7 | 220 2000 55 2 B4 7000 | 20000 .
8BH-220/0" 290 2000 70 15 262 | 0000 | 15000
BBH-zgons“ 220 2000 400 183 394 5000 | 6200 -
BBH-330-15 330 | 2000 67 7 263 | 15000 | 33900 .
BBH-500-25" 500 | 2000 | 588 |34(s) | 29 | 25000 | s7000 | -

Ghi chii: - Theo 1l #8u sa bd : ~ - CO MLty ddng : * - Kidu Bt
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6. TU DIEN BU cos,

Trong hé théng dién, tu dién duge st dung vao nhibu muc dich khsc
nhau : bit kinh t& bi ky thuat, bl thay d4i théng s6 cta dudng day
tai dién..

O day chl xét v&n d6 lya chon céng sudt clia bo tu dién dat tai céc
tram bién 4p phadn ph8i hoac tai cAc phadn =xudng cua xi nghiép cong
nghi¢p nhdm muc dich nang cac hé s6 cdOng sufit, cdn goi 1a bl cosp.

Nguti ta ch€ tao tu dién bu cosp v6i nhiéu kich ¢, ching lai voi
coOng suflt bl tit vai kVAr d86n vai tram kVAr, v6i dién 4p td 0,22 kV
téi 24 kV, mot pha va ba pha. C¢ loai tu digdn rdi, c6 loai l&p dat sdn
thanh t4 tu bu.

Tu dién bt cosp cd th€ dat & phia cao 4p hodc ha 4p cla tram bién
4p phan phdi, cd th€ dat chung cho cA phan xudng hosc dat riéng tai
cuc ddng co.

Dat tu bl & vi trl ndo vdi cong sufit bao nhitu 12 1&i gidi cla bai
todn kinh t&€ phy thudc vac nhidu y&u t8 : gid tién 1 kVAr tu bu cao

4p, ha dp, két cHu lu6i ha dp, gid tién t6n thAt dién nang, tinh ch&t 1am
viéc cia phu tai v.v.,

A. XAC DINH CONG SUAT CUA BO TU DIEN

D€ tinh todn bu cosp cdn sit dung cac cdng thidc sau :
1. Téng cbéng sufit phin khing Qy, cin dit &8 ndng hé s6 céng sudt tir
cosp, ln cosp, :
Qy, = P (tgp, ~ tgpy) (6.1)
trong dd : -

P - t6ng cong suflit tic dung cla phu tai tei nat cfin
dat bu ;

tgp,, tgp, — ing vOi cosp; vA cosp,.
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2. Phén b6 cbng sufi ba t6i wu ddt & phia cao va he dp ciia tram
hién dAp

M
= - o 6.2)
Qon = Q Rg + Rip (
Quc = Qu - Quy (6.3

trong d¢
Q - t8ng cdng suft phan khing cla phu tai tai tram bién ap;
Qpey Qo — cong sufit bu t6i wu dat & phia cao va ha ap ;
Rg - dién trd mdy bién 4p qui v& ha ap :

2
APn  Ugmpa
Rg = —5———.10% Q (6.4)
dmBA

APy - t6n thAt ngin mach (tdi dinh mdc) trong mday bién
ap, kW ;
Usmsar Sampa — dién &p va cbng sudt dinh muc cta méy bién 4p,
kV, kVA,
Ryp - dién trd tuong duong cua luéi dién ha ap, Q.
Thutng chua bigt 16 diém dat tu ba & nhitng di€in nao trén ludi ha
ap, o6 th€ sit dung cobng thic gin ding sau :
Rip = A.Rg (6.5)
1 - hé s6, ¢d chc gid tr sau
® vdi tram ngodi phin xudng : 1 = 0,8
® v6i tram ké phfn xudng :
- mang day din hosic cdp i
-~ mang thanh dén A

04
0,6
Né&u chi bl t4p trung tai thanh cdi ha 4p thi Ry = 0.
(2 ~ ac) Uy - 10%
- 2T ket

(6.6)
ac, ag — gid tién 1 don vi tu bu phla cao, ha 4ap cua tram bién
ap, d/kVAr ;
Uy - dién 4ap dinh midc ha 4p, kV ;
T - thdi han thu héi vBn déu tu, nam .
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k - he s6 xét d&n tinh ch4t 1am vigc cia phy tai :
e lam viec 1 ca : k = 0,3
e lam viegc 2 ca : k = 0,55
e lam viéc 3 ca : k = 0,75
c - gla tién t6n thit dién nang, d/kWh
t — thdi gian déng bd tu bl vao ludi, h
® néu doéng cid nam t = 8760 h,

e chi déng khi phu tai cuc dai t = T, h
3. Phin b6 t8i wu cong sufit bu tai cic nit phu di
Ryg )
Qui = Q- @-Q) & {6.:1)
1

trong d¢ :
Q, — cdng suft tu bl t& wu dat tai nat i, kVAr
Q; — cong sufit phin khéng cta phy tai tai ndt i, kVAr
Q - téng cong sudt phan khang cin b, kVAr
R;y — dién tré tuong duong cha ludi dién, Q :
1

6.8)

1
RTR

R; - dién tré cia nhanh day thd i, Q.

Trong qud trinh tinh todn, néu cd moét tri 86 ndo d6 Q; < 0 thi ¢
nghia 12 tai d¢ khong n&n dat tu bu, ta cho Q; = 0 va giAi lai hé phuong
trinh vdi (n-1} #n cho dén khi toAn b{ cdc nghiém déu o s8 duong
hodc bang O.

Khi l4p dat bd tu dién bu cén luu ¥ :

- CAn tinh todn l4p dit dién trd phong dién d€ ddm bdo an toan
cho ngudi vAn hanh khi cat bd tu.

- Cén cin ct vao d6 thi phu tai hosc tinh chdAt 1am viéc clia phu
tdi d& dinh ra ch& do Jam viéc hop I¥ cua bd tu (ddSng lién tue, cit bat
mdt phdn khi phu tAi gidm hay cit toAn bo khi phu tai cuc ti€u v.v.),
mue dich d€ tranh hién tuong qud bu lam cho dién 4p ting cac nguy hai
d&n cach dién cta cdc thift bi dién hodic anh hudng dén tudi the cia ching.
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Vi du 61. Mot xudng co khi nhd, cong sufit dat 50 kW, cosp = 0,6
Yéu' cAu dat bd tu ba dé ning cosp lén 0,9

GIAI
Cong sufit téc dung tinh toan cua xudng

P = K, ..Py = 04 .50

Véi cosp; = 0,6 ta c6 tgp,

= 20 kW
= 1,33
= 0,48
Cong sufit b tu bl cAn dat d€ nang coBp cla xudng tit 0,6 lén 0,9:

Qp = Pligp, ~ tgpy) =

cosp, = 0,9 ta cd tgp,

20 (1,33 - 0,48) = 17 kVAr

Chon ding loai tu 3 pha, cdng suit 20 kVAr do DAE YEONG ch&
tao ¢d cdc hé s6 cho trong bang sau

Kich thude (mm)
Loai ty QulkVAL) | Ugm V) lgm (A) S8 pha
cao thing jcao todn bd
DLE-2B20K6T 20 220 525 3 300 365

Vi du 6.2. Mot may khudy dat trong x{ nghiép san xu4t gidy o6 cong
sust 100 kW, cosp =

0,7, he s6 tai K, = 0,8 Yéu cau tinh tosn l4p dat
bd tu bit dé ning cosp tai cuc dong co lén 0,9,

>

GIAI

Cong sufit tdc dung tinh todn cla mdy khufy

P = K,.Py, = 0,8.100

= 80 kW.
Vi cosp; = 0,7 ta o8 tgp,

=1
cosp; = 0,9 ta cd tgp, = 048

Cong sufit bd tu bl cln dat tai ede déng oo may khufly d€ nang
cosp td 0,7 18n 0,9 1a :

Q, = Pltgp, - tgpy) = 80 (1 - 0,48) = 41,6 kVAr

Chon ding b9 tu 50 kVAr, 3 pha do DAE YEONC ché& tao, cd cdc
théng s6 k¢ thuat ghi 4 bang sau
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Kich thude {mm)
Loai ty Q, (kVAr) Ugm (V) lam (A $¢ pha
cao thing |caoc todn bd
DLE-3H50 50 380 76 3 280 325

Vi du 6.3. Mot sidu thj dat tram bigén ap 250 kVA, dien ap 22/04 kV.
Yéu cdu tinh todn dit bd tu bl tai thanh cdi ha d4p dé nang cosp len 0,9.

GIAI
Siéu thi thudng ding cdc phu tai 1a bong dén tuyp, di6u hoa, hdm
lanh, ¢6 cosp = 0,8
Véi cosp; = 0,8 ta o6 tgp, = 0,75
cosp, = 0,9 ta o tgp, = 0,48
Cong sufit tdc dung cén cfp cho siéu thj :
P = Secosp = 250 . 0,8 = 200 kW
Cong suit bd tu cin dat dé nang cosp tidt 0,8 lén 0,9 :
Q, = Plgp, - tgpy)) = 200 (0,75 - 0,48) = 54 kVAr

Chon diing bd tu 75 kVA, dién 4p 400 V do DAE YEONG ché& tao,
cd cdc thong s8 ghi d bang sau :

Kich thude (mm)
Loai ty Qp (kVAr) Yam {V} lgm (A} 56 pha
cao thing | cac todn bd
DLE-4D75K55 75 440 98,4 3 350 415

Vi du 6.4. Mot nhd mdy co khi dat tram bi&n 4p 1 mdy 500 kVA -
10, 0,4 kV cua ABB, ofng sufit tinh todn clia nha may S, = 300 + j 400
kVA. Yéu cfiu xéc dinh dung.ludng bl t6i wu dat tai thanh cdi cao ha
ép cla tram d€ nang cosp lén 0,95. Cho bi& nha mdy lam viéc 2 ca,
Tmax = 4000 h. Gid tién t6n thdt dién ndang ¢ = 500 d/kWh, gi4 tién
mot don vi tu bt cao dp a- = 50.000 d/kVAr, ha dp ay = 100.000 d/kVAr.

]

GIAI

Tri 8 tgp; ctia phu tii nha mdy trudc khi dit bu :
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tgp, =

sing,

vi-095

cosp,

0,95

0,33

Téng cong suéit cdn bl tai tram d€ nang cosp lén 0,95 1a
Qy, = Pltgp; - tgp,) = 300(1,33 - 0,33) = 300 kVAr
My bién ép 500 kVA - 10/0,4 kV cia ABB c6 APy = 7 kW.

Dién trd mdy bién 4p qui vé ha ap :

RB:

APy . UZ

2
Sdm

2
s 7.04

500°

. 10° = 0,00448 ©

Vi dat ba tap trung phia ha 4p tai thanh cai ha 4p cla tram nén

dién trd cta luéi ha ap Rip

0.

Cong suft bu t6i uwu tai thanh cai ha ap la

QbH:Q_

(g —ag URI0® (100,000 ~ 50.000) 0,42 . 16° 1

M

Ry

2T ket

xi nghiép lam viée

Quy =

2 ca.

400

~0,00448
Céng suft bu t6i wu phla cao 4p cla tram
Quc = Qp - Quy = 300 - 132

2.3.0,75.500.400
trong dd da ldy thoi han thu héi v6n d8u tu T = 3 ndm, k = 0,75 vai

= 400 -

268 =

132 kVAr.

= 168 kVAr

Chon ding bd tu 10 kV, 200 kVAr do Cooper ch€ tao cd cdc thong

88 cho & bang sau :
Loai tu Qp (kVAr} Ugm {kV) fam (A) 88 pha
CEP 120M9 200 na 014 3
Phiz ha 4p chon diung bd tu 150 kVAr do DAE YEONG ch& tao
Kich thudc {mm)
Loai Qy (VAN | Uy (V) lam (A} S6 pha
cao thing |cao toan bé
DLE-4D150 K5T 150 440 1968 3 550 655
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Trong vi du nay, néu thuc hién phuong an dat ty bu ha 4ap tai céc
phan xudng, lic &y phai k€ dén dién trd mang ha 4p. Trubng\ hop nay
tram bién ap dat ngoai, 14y :

Rip = 08Rp, = 0,8 x 0,00448 = 0,00358

Khi dd, cdHng sufit bu t6i uu diat bén ha 4p s8 13

M 1,2
Wi = QR AR, - 2% T 000448 + 0,00358 .

Q,c = 300 - 251,2 = 48,8 kVAr.
V6i lugng cong sudt b phan bd che c¢& phia cao va ha 4p nhu trén,

t6t nhét dat bu todn bd cho ha 4p 300 kVAr. Cong sudt 300 kVAr nay
sé duoc phan phéi cho cdc phin xudng theo cong thic (6.7).

= 251,2 kVAr

Vi du 6.5. Mot xi nghigp gm 3 phan xudng cd mat bing cho trén
hinh 6.1. Yéu cdu dat ba td tu bl b&n canh cdc td phan phéi cha ba
phian xudng d€ ning cosp lén 0,95

PX3 Sa = 40 + j 70 kVA

]
PVC (3.16 + 1.10), 100 m

PX2 S2 = 50 + | 50 KVA

)

PVC 3x25+ 1.16), 70 m

P/C (3x50+ 1.35, 50 m

PX1 Sy =90+ j 120 kVA

Hinh 8.1 Mat bing cdp dign cia x/ nghigp
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GIAI
T6ng cong suit cha xi nghiep .

S=8 +8,+8, = 180 + j240 kVA
P 240
tgp; = Q" 180 - 1,33
Téng cong sufit cdc b tu bit cdn dat dé nang hé 86 cbng sudt cia
xI nghiép ti 0,6 len 0,95 1a -
Q, = Plgp, —~ tgpy) = 180(1,33 -~ 0,33) = 180 kVAr

Tit tram bién 4p x{ nghiép vé ba phan xudéng ding ecap CADIVI of
cic thong s8 ky thuit cho & bang sau :

Dudng day logi cép 1 {m To {Qfkm} R
TBA - PXt PVC {(3.50 + 1.35) 50 0387 00194
ot —
TBA - PX2 PVC (3.25 + 1.1} Tu o727 00509
TBA - PX3 PVC (3.8 + 1.0 X0 1i5 015

tf

P—

|

R, - 8y, &-q, 8, -8y, q-4,

Rinh 6.2. So dé thay thé vi so d8 twoang dudng
& dign ha 4p x/ nghigp d8 tinh cong suit tu bu
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Dién tré tuong dudng cia ludi dien ha 4p x{ nghiép :

1 1
Ra = 717 = = 0,0126 Q

I 1
R, "R, R, 0,194 06,0508 @ 0115

Ap dung cong thic :

ij=Qi"(Q‘Qb)%“?

18n lugt tinh dugc cOng suft cac ti tu bd dat tai ba phAn xudng :

0,0126
Quy = 120 - (240 - 180) 00104 ~ 81 kVAr
0,0126
Qn; = 50 - (240 - 180 0,0509 35 kVAr
0,0126
Quy = 70 - (240 - 180) 0115 64 kVAr

Chon ding ba bd tu bl do DAE YEONG ché tao, o6 cdc thong s6
ky thuat cho § bang sau :

Kich thude (mm)
Noi ot Loai ty 88 wong| Q, Uim Idm (A) | S8 pha
(’ﬂ.’VA[} (V) . cag cao
thung | todn bd
PX1 DLE-4D40 K58 2 a0 440 524 3 250 315
Px2 DLE-4D40 KSS 1 40 440 524 3 250 315
PX3 DLE-4D75 K55 1 75 440 98,4 3 350 415

Vi du 6.6. XI nghi¢p co khi trung qui md duge cp dién bing dien
ap 22 kV. Lu6i dién cac dp xi nghi¢p bao gém mot tram phan phéi trung
tAm va 5 tram bién 4p phan xudng 22/0,4 kV. So d6 mat bing cfp dién
vd sd d6 nguyén ly cfp dién cho trén hinh 6.3. Yéu cfu xdc dinh dung
lugng bu t6i uwu dat tai thanh c4i ha 4p cdc tram bién 4p phan xudng
d& nang cosy cua xi nghigp 18n 0,95.
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Bang thong s8 ky thuit ludi cao dp xi nghiép

l_;ra.m bién 4p | Sgn (KVA) AP, (kw) |Dudng day Loai déy ro {Skm)| 7 (m}

B1 2 x 1000 13 1 XLPE (3 .25 + 1. 1) 0927 S0

B2 2 x 1000 13 2 XLPE (3 .25 + 1. %) 0927 100

B2 2 x 1000 13 3 XLPE (3 .25 + 1. %) 0927 80

B4 2 x 800 05 4 XLPE (3 .25 + 1. %) 0927 80

B85 1 x 1000 13 5 XLPE (3.25 + 1. %) 0927 20
GIAIL

T8ng céng sudt tinh todn toan xi nghiép :

5

S = > 5
1

Q

tg(Pl P

cosp, = 0,95 — tgp, = 0,33.

T8ng cong sudt cha tu bl cin dat :

Qb=

P (tgp, - tgpy)

Dién trd clia tram bién ap Bl :

Bl ~

13 . 222
2 . 1000?

Dién trd cia cde dudng cép :

3800 (1,33 - 0,33)

10° = 3146 Q@

= 3800 kVAr

Rey = r,.1 = 0,927.50.107 = 0,04635 Q
Céc tram bifn 4p vA cdc dudng cdp khac tinh tuong tu, két qua ghi
¢ bang sau : :
Tram bién &p Rg (€2 Dudng day Re @ R =Ry + Re, (@)
B 346 1 004635 R, = 319235
B2 3n6 2 00927 R, = 32387
B3 3,146 3 005562 Rs = 320%
B4 704 4 007458 721416
BS 3146 5 o4 325724
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Dién trd tuong duong todn mang cao ap :

1
Ra=—7 oL, 1 1 L, 1
3,1924 © 32387 © 32016 72142 = 39572

Ry = 0,7274 .

l I | - f?aa-aw

R, = 371924

| 1250~ aw

TPPTT

;—‘—)anqaﬁ

Row32572

Hinh 6.4, Sd d thay thd va so d8 tuong dudng
G dign cac &p x nghidp

Cong sufit b t6i wu dit tai thanh cdi cc tram bign ip phin xudng

12
0,7274 -
Q,; = 1200 - (5067 - 3800) 31921 = 911 kVAr
0,7274
Quy = 1250 - (5067 - 3800) 32387 © 965 kVAr
, 0,7274
Q,3 = 1000 - (5067 - 3800) 32016 712 kVAr
= 800 - (5067 - 3800 o727 _ 672 kVAr
Qps = ( - ) 7.2142
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0,7274

= - - = v
Qs 817- (5067 - 3800) 3.2572 534 kVAr
Chon diang céc bd tu bu cia DAE YEONG, cu th€ v6i ting tram
bién d4p ghi & bang sau :
Tram Loai 1y Q, S8 bo Téng Q. Q, ybéu clu
bién &p (kVAr) {kVAr) KV AL
B1 DLE - aD125 K5T 125 8 000 o
B2 OLE - 4D125 KST 125 8 1000 965
B3 DLE - 4D10G K5T LEY 8 800 712
B4 DLE - 40100 KS5T 00 8 800 872
BS OLE - 4D100 K5T 100 4] 600 534

Cén luu ¥ ring v6i cdc tram hai bién dp, cn chon &8 bé tu 1a chén
dé chia déu cho hai phin doan thanh gdp ha 4p.

e e ot e A

i

ge¢

[

!

'.

g
J I
l

|

I

| T i | I

|

A1 % f‘k :’1 ’]l |
| ‘\__ | | l q I |
| ARN AN | |
| ] |

T/ aptdmat | IS phin phoi | 14 b cosw | Tl aptdmdf | T b cosw 1/ phdmphdi | 77 af‘.f&m'r
fing cho tde PX |dx125 kVAr | phdndaan | 4125 kVAr | cho cde PX téng

Hinh &.5. Lip dit td didn bl tén hal phin doan
thanh gdp 04 kV tram bi€n ap B1
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Tu dign tir 10 dén 50 uF do
hing DAE YEONG ché tao

Bang 6.1
Kich thude (mm)
Dign | Dién oung M3 hidu S6 pha | g, (A)
4p (V) (F) ong rong cao cao
thing | todn b8 | thing | toAn b8
DLE - 2B10T 1 083 53 a1 70 85
0
DLE - 2B10T 3 048 53 81 70 25
DLE - 2815T 1 124 53 a1 7C 95
15
DLE - 2B15T 3 072 53 81 70 85
DLE - 28207 1 166 53 & 70 95
20
DLE - 28207 3 096 53 81 70 95
200
DLE - 2B30T 1 249 53 a1 70 g5
30
DLE - 2B307 a 144 53 81 100 125
DLE - 2B40S 1 332 53 81 00 125
40 -
CLE - 2B40T 3 192 53 & 100 25
DLE - 28508 1 4,15 53 81 00 5
50
DLE - 2B50T 3 239 53 8 00 125
Tu dién tif 75 dén 1000 4F do DAE YEONG ché tao
Bidng 6.2
U Ditn dung lym (A} Kich thude {mm)
V) F Ma higu
# 1 pha 3 pha cao thing |cao toan bd
220 75 DLE . 2B758T 622 359 100 122
00 DLE - 2B100ST 825 479 80 07
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Tiép bding 6.2

Ugm Dién dung lgm (&) Kich thude (mrn}
V) c Ma hiéu
# 1 pha 3 pha cao thing |cao iodn b
150 CLE - 28150ST 1244 7.8 105 132
75 DLE - 2B1788T 14,51 838 120 w7
200 DLE - 2B200ST 16,59 958 120 147
250 DLE - 2825087 207 120 us 72
300 DLE - 2B300ST 249 114 %5 192
400 OLE - 2B4008T 332 A 215 242
220
500 DLE - 285005T 415 239 245 272
600 DLE - 286008 498 297 245 305
700 OLE - 28700 58,1 335 265 325
750 DLE - 28750f | 22 359 s 280
80O DLE - 28800° 664 383 225 290
900 DLE - 28900% 746 431 225 290
1000 DLE - 2810005 829 479 250 315
Tu dién tit 10 dén 250 4F do DAE YEONG ché tao
Biang 6.3
Ugm Ditn dung lsm (A} Kich thude (mm)
(V) . M& hidu
# 1 pha 3 pha |cao thing |cao todn be
380 10 DLE - 3HIGS 143 083 0 122
B DLE - 3t 215 124 00 12
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Tidp bdng 6.3

U gem Dign dung a g (A Kich thude (mm)
Y #F o 1 pha 3 ph cao thin An
pha g cao toan b
20 DLE - 3H208 287 nes 0 22
3D DLE - 3H30ST 430 248 80 07
40 DLE - 3H40ST 573 33t 80 07
50 DLE - 3H50ST 76 441 90 nr
75 DLE - 3H75ST 10,74 5,20 130 157
380 100 DLE - 3H00ST | w433 827 30 57
150 DLE - 3H150ST 2148 1241 €5 92
200 DLE - 3H200ST 2865 6,54 185 22
250 DLE - 3H250ST 35,81 2067 215 242
300 DLE - 3H300ST | 4297 2481 285 292
10 DLE - 4055 166 096 100 122
15 DLE - 4D15° 249 144 100 122
20 DLE - 40205 3,32 192 00 122
30 DLE - 4D30ST 498 287 80 07
DLE - 4D40ST 663 383 90 17
440 50 DLE - 4D508T 829 479 05
75 DLE - 4D75ST 12,44 718 130 157
100 DLE - 4D100ST 6,59 958 165 192
150 OLE - 4D1508T 2488 14,37 185 212
200 DLE - 4D200ST 3318 19,15 215 242
250 DLE - 4D250ST 440 | 239 265 292
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Ty dién bd cosp dign ap 220 V
do DAE YEONG ché tao

Bang 6.4
ME higu lam: (A) Kich thude
(rmm)
Udm Ob C Tﬁn 56
\ VAr F [Hz} cag cao
V)| } U‘ ' 1 pha 3 pha 1pha | 3 pha | thing | toan
bY
8577 |DLE - 2B10KSS |DLE - 2BIOKST | 50 265 | azs
n 452 | 262
548% |DLE - 2BIOKBS | DLE - 2BI0K6T | 80 220 | 280
9865 |DLE - 2B1SKSS | DLE - 2B1SK5T | 50 250 315
15 682 84
8221 DLE - 2B15KBS | DLE - 2BISKET | 60 225 1 200
13153 |DLE - 2B20K5S|0OLE - 2B20KST| 50
20 909 | 525 | 300 | 365
1096, |DLE - 2B20K6S|DLE - 2B20KET| 60
16441 |OLE - 2B25K5S|DLE - 2B25K5T| 50 250 a5
25 n3s6 656
1370, |DLE - 2B25K6S|DLE - 2B25KET| 60 300 | 365
220 :
19730 |DLE - 2830K5S|DLE - 2B30KST| 50 260 | 325
30 1364 | 787
1644,2 |DLE - 2B30K6S |DLE - 2B30K6T| 60 ' 250 | 315
23018 |DLE - 2BasK5S|DLE - 2B83sK5T| S0 30 375
35 =93 | 919
9182 |DLE - 2B35K6S |DLE - 2B35K6T| 60 200 | 355
26307 |DLE - 2B4AOKSS|DLE - 2B40K5T | S0 350 415
40 - 818 | 1050
21922 |DLE - 2B40K6S|DLE - 2B40KET| 60 a0 | zes
20595 |DLE - 2B45KSS [DLE - 2B45K5T| 50 390 | 455
45 ot 2045 | 181
24662 |DLE - 2B45K6S [DLE - 2B45¢6T| 60 340 | 405
32883 |DLE - 2BSOKSS|DLE - 2BSOKST| 50 400 | 465
50 2273 | 1312
27403 |DLE - 2B50K6S|DLE - 2BS0KET | 60 350 415
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Ty dign ba cosp dién ap 380, 440 V
do DAE YEONG ch€ tao

Bdng 65
Uam Q, c lgen Kich thude {mm)
(v} (kVAr}) (uF) M3 hiduy {A)
cac thing cao tcan bd
100 2205 OLE - 3HIDOKST 1519 500 605
280 125 2757 DLE - 3H125K5T 1890 550 655
150 3308 DLE - 3H150K5T 2279 600 705
100 1645 DLE - 4DIDOK5T 1312 450 585
440 15 2056 DLE - 4D125K5T 1640 500 605
150 2467 DLE - 4D150K5T 1068 550 655
Tu dién bu cosp dien ap 440 V
do DAE YEONG ché tao
Bang 6.6
Ma hidy tam (A) Kich thudc (mmﬂ
Usy | Qb c
cao cao
A F 1 pha | 3 pha
V) | VAR ] (uF) 1 pha 3 pha p p thing | todn b
5 82,2 DLE - 4D5KSS | DLE - 4D5K5T 13 65 5 72
75 | 1233 | DLE - 4D75K5S | DLE - 4D75Ks5T | 170 98 165 102
1 1645 | DLE - 4DWKSS | DLE - 4D1KST | 227 131 75 235
0! | 1973 | DLE - 4DKsS | DLE - 4DKET zZz | 87 | 20 | 270
B | 2467 | DLE - 4DWSKSS | DLE - 4DisksT | 341 97 220 280
20 | 3289 | DLE - 4D20KSS | DLE - 1D20KST | 454 | 262 330 | 3%
25 4f2 ) DLE - 4D25K5S | DLE - 4D25KST | 568 | a28 290 255
30 | 4935 j DLE - 4D30K5S | DLE - 4D30KST | 682 | 393 220 285 _J
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Tiép bdng 6.6

Ma higu fam (A) kich thude (mm)

y VA F CE‘O cag
(V) |&var}| (F) 1 pha 3 pha 1pha | 3 pha | e |toan bo

35 5757 DLE - 4D35K5S | DLE - 4D3asKsT 795 459 220 285

40 6379 DLE - 4D40K55 | DLE - 4D40KST 209 524 250 315

440 45 7402 DLE - 4D45K55 DLE - 4D45K5T 1023 55,1 250 315
50 8225 DLE - 4D50K5S8 | DLE - 4D50KST 385 656 270 335
75 12337 DLE - 4D78K55 DLE - 4D75KST 1705 984 350 415—
Ty dién bd cosp dién ap 380 dén 480 V
do DAE YEONG ché tao
Bang 6.7

Ugm Q c lgem Kich thude (mm)
v (kVA7) W) M8 e @) Cao thing |Cao toan bd

00 183 DLE - 3HI00KBT %519 400 505

125 2296 DLE - 3H125KET 199 500 605
- 50 2755 DLE - 3H1SOKET 2278 550 655

75 3,2% © DLE - 3H175K6T 2659 600 705

o 1370 DLE - 3DW0OKET 1312 400 505

s rar DLE - 3Dt25K6T 1640 450 555
0 150 2056 DLE - 3D150K6T 1968 500 605

75 2399 DLE - 3HI7SKET 2296 | 550 655

100 1254 DLE - 4F100K&T 1255 400 508
480 125 1568 DLE - 4F125K8T 1282 500 o5

150 1881 DLE - 4H150K6T 1882 550 555

100 1162 DLE - 4H100K&T 1203 400 505
0 125 1440 DLE - 4F125K&T 1504 530 605
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Ty dién bd cosp dién ap 380 dén 480 V

do DAE YEONG ché tao

B_éng 6.8
Ma hidu lam (A) Kich thude (mm)
Ugm | c -
V) fovan | wh) 1 pha 3 pha 1pha | 3 pha t::‘:g o .
0 | 1837 | DLE - 3HIOK6S | DLE - 3HOKST | 263 | 152 75 | 235
1B 2576 OLE - 3H15KES DLE - 3HISKET 355 228 220 280
20 | 3674 | DLE - 3H20K6S | DLE - 3H20K6T | 525 | 304 | 245 | 305
25 | 4595 | DLE - 3H25K6S | DLE - 3H25KeT | 658 | 380 | 225 | 200
380 | 30 | 5511 | DLE - 3H30KES | DLE - 3H30K6T | 789 | 4s6 | 200 | 265
35 | 6429 | DLE - 3H35K6S | DLE - 3H3sKeT | 921 | 532 | 230 | 208
40 | 7348 | DLE - 3H40K6S | DLE - 3H4OK6ET | %053 | 608 | 230 | 2095
45 | 8266 | DLE - 3H45K6S | DLE - 3H45K6T | 184 | 684 | 260 | 325
50 | 9185 | DLE - 3HS0K6S | DLE - 3Hs0KeT | 1316 | 760 | 260 | 325
75 | 13777 | DLE - 3H75K6S | DLE - 3H75K6T | 974 | t4p | 350 | 415
© | W70 | DLE - 4D1KES | DLE - 4DWOKeT | 227 | 131 75 | 235
15 | 2055 | DLE - 4DI15KBS | DLE - 4D1SK6T | 341 | w7 | 220 | 280
20 | 2740 | DLE - 4D20K6S | DLE - 4D20K6T | 455 | 262 | 245 | 305
25 | 3425 | DLE - 4D25K65 | DLE - 4D25K6T | 588 | 328 | 225 | 200
440 410 | OLE - 4D30KES | DLE - 4D30KeT | 682 | 393 | 10 | 258
4795 | DLE - 4D35K6S | DLE - 4D35K6T | 795 | 459 | 200 | 285
5481 | DLE - 4D40KkeS | DLE - aDaokeT | 909 | 525 | 220 | 285
45 | 6%6 | DLE - 4D45K65 | DLE - 4D4sK6T | 1023 { 590 | 250 | a%
50 | 6851 | DLE - 4DSOK6S | DLE - 4DSOKET | 136 | 656 | 250 | 315
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Tiép bing 6.8

M& hidu lgm (A) Kich thude (mm)
Usen | Qu C
(V) | (kVArY | {uF) 1 pha 3 pha 1pha | 3 pha :;::: g 1o§:obo
440 75 | 10276 | OLE - 4D75K6S | DLE - 4D75K6T | 702 | 984 | 3s0 415
25 | 3135 | DLE - 4D25K6S | DLE - 4D25K6T | 543 33 225 290
0 75 | 9407 | DLE - 4D75K6S | DLE - 4D7SK6T | 1631 94,1 350 415
30 | 3455 | DLE - 4D30K6S | DLE - 4D30K6T | 625 361 250 35
0 50 | 5757 | DLE - 4DS0K6S | DLE - 4DSOKEt | 1041 80,1 250 315
Tu diégn ba cosp dién ap 400 V
do DAE YEONG ché tao
Bang 6.9
Ma higu g (A Kich thude (mm)
Ugm Qy c
V) |VA| @F) 1 pha 3 pha 1pha | 3 pha ;:‘;g i og.:obo
5 995 DLE - 4J5K5§ OLE . 4J5KST 25 7.2 165 192
75 | ¥92 | DLE - 4J75K55 | DLE - 4J75K5T | 188 108 15 02
0 1991 | DLE - 4JOKS5S | DLE - 4JI0KST | 250 .4 185 212
0 12 | 2383 | DLE - 4JI2KSS | DLE - 4J12K5T | 299 72 215 242
125 | 2487 | DLE - 4M2EKSS | DLE - 422EKST | 313 | 80 215 | 242
5 2585 DLE - 4J15K58 DLE - 4J15K5T 375 217 220 285
20 3981 DLE - 4J20K55 | DLE - 4J20K5T 500 289 190 255
25 | 4976 | DLE - 4J25K55 | DLE - 4J28K5T | 625 361 190 255
30 | 5971 | DLE - 4J30K55 | DLE - 4J30KsT | 750 | 433 220 285
as 5966 DLE - 4J35K53 CLE - 4J35K5T 875 505 250 315
40 795, CLE - 4J40KSS DLE - 4J40K5T 299 577 250 35
45 8957 DOLE - 4J48K55 DLE - 4J45KST n25s 649 290 385
50 992 DLE - 4J50K55 DLE - 4J50K57 1250 722 300 365
75 | 4928 | DLE - 4J75K5S | DLE - 4J75K5T | 875 | 082 | 400 465
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Ty bt hop b§ loai KKY cae, ha ap
do Lién Xo (c) ché tao

Bang 6.10
i Suft t8n hao, Khéi luong Th tich,
Kiéu v& cbng sufit KW/KY As thidt bj, T P
KKY-0,38-1 ; 80 kVAr 0.0045 038 25
KKY-0,38-3 ; 160 kVAr 0,0045 0925 30
KKY-038-3 ; 160 kVAr c6 BPBA 00045 123 30
KKY-038-5 ; 280 kVAr 0,0045 13 50
KKY-0,38-5 ; 280 kVAr cé BPB4 0,0045 16 50
Thiét bj bl 6 dén 10 kV d&t trong nha
KY-6-1; 330 kVAr 0003 131 40
KY-6-1; 330 kVAr c6 BPB-2 0,003 134 40
KY-6-1; 500 kVAr 0003 71 50
KY-6-2 ;500 kVAr c6 BPB-2 0,003 174 50
KY-10-1: 330 kVAr 0,003 131 40
KY-0-1; 330 kVAr cé BPB-2 £,003 134 40
KY-10-2 ; 500 kVAr 0,003 171 50
K¥Y-10-2 ; 500 kVAr ¢6 BPB-2 0,003 174 50
Thit bi bu 6 dén 10 KV d§t ngodi trdi
KY6-2 ; 420 kVAr 0,003 = 0
K¥-6-2 ; 420 kVAr cé BPB-2 0003 124 10
KY-10-2 ; 400 kVAr 0,003 141 0
KY-10-2 ; 400 kVAr c6 BPB-2 0,003 144 ©
Ty b hgp b kidw YK cao, ha ap
do Lién X6 (cid) ché tao
Béng 6.11
Suft Khé&i Gid tifn, 10° rip
18n kgng | Thé ;fch
Kifu va cong suft hao, | thift bj m 2 . | Ldp dit | Phén
1 1} T
KWKVAr| T hidt bi | T2 vat xay | 7040 00
lidu dung
Thidt bi bl bing ty didn & 038 kV dit trong nha
YKJIH (VKIIHM038-10 | 00045 | 034 30 103 004 034 151




Tiép bdng 6.1

Sudt Khéi Gia tign, 10° rp |
16n higng | Thé tich,
Kidu va cBng sufit hao, | thiét bj m? LAp d&t | Phéan
KWKV Ar - Thiét bi | va vat xdy | Toan bo
i dung

Thiét bi bi bing tu dién 4p 038 kV d&t trong nha

YKJIIH (VKIIH)}-038-150 | 00045 060 30 177 0,05 034 215
YKJIH (¥KTIH)-0,38-220 | 0,0045 065 40 254 006 0,56 315
VKJIH (YKITH)-0,38-300 | 00045 100 40 349 oM 056 416
YKJIH (¥ KIIH)-0,38-320 0,0042 112 40 372 012 056 4,40

Thidt bi bl bng tu khéng didu chinh, dign 4p 038 %V cho U3 chidu séng

¥K-0,38-36 00045 007 15 0.2 0,02 014 0,36
YK-0,38-54 00045 11 15 D39 Do2 015 055
YK-038-72 00045 012 20 052 0,03 0.2 075
¥K-0,38-108 00045 018 30 078 004 034 015

Thi8t bi b bing tv khéng didu chinh 6 dén 10 kv dat treng nha

]
VK-6-450 0003 0,69 50 186 02 0,56 262
VK-6-900 0,003 12 80 300 05 11 46
VK-10-450 0,003 063 50 186 02 056 262
YK-10-900 0003 12 a0 3.00 05 11 46
Thi8t bi bl bing tu khéng didu chinh 6 dén 10 KV dat ngoai trai
YK-6-400 ‘ 0603 " 10 18 0,08 008 196
VK-10-400 ! 0,003 11 0 18 008 008 186

. Ghichia 1 1 BB véd YK dit ngodi trdf dign tich c6 don vi 12 mét vudng.

2 Thiét bi tv bl hp bS g8m mdt ngin ddu vadg, mot hay nhifu ngan
W vd thift bj déng cdt mach didu khién céc ph&n td ty déng, bao
v@ role, khéda va tin hidu

Ty déng didu chinh cong sudt cla KKY dude thyc hidn bd thiét bj tu
déng didu chinh kifu BBH va BPB, v{ du nhy theo thdi gan trong
ngdy hay then dign &p.
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Tu dién bd cosp ha dp vk cao 4p

do Lién X6 {(ci) ch€ tao
Bing 6.12
. Ugm Qum Tién dung ChiBu cao | Khéi luong
Loai (V) KVA) W | Seeha | i k)
Loal 1
KM+3,15-12-2Y1 315 2 38 M8t pha 466 y
KM1-6,3-12-2Y1 6,3 1 10 . 506 -
KM+10,5-12-2Y1 105 2 0,35 " 546 -
KM2-315-24-2Y1 a5 24 77 " 781 -
KM2-6,3-24-2Y1 83 24 19 " 821 -
KM2-10,5-24-2Y1 05 24 07 " 861 .
Loai 2
KC1+0,022-3Y1 022 5 305 MOt pha 472 .
KC10,38-14-3Y1 038 % 309 vA ba pha 472 .
KC10,5-14-3Y1 050 14 78 472 -
KC10,66-16-3Y1 0,56 1% 117 472 .
KC2-022-12-3Y3 023 12 790 725 .
KC2-0,38-36-3Y3 0,38 36 794 725 -
KC240,5-36-3Y3 05 35 458 725 .
KG2-066-40-3Y3 066 40 292 739 -
KC2-022-12-3Y1 022 2 790 787 .
KC2-0,38-28-3Y1 0,38 28 &8 787 .
KC2-0,5-28-3Y1 0550 28 357 787 -
KC2-066-32-3Y1 066 32 234 787 -
Logi 3
KC10,22-8-3Y3 022 8 526 M8t pha 40 30
KC1+0,38-25-3Y3 038 25 551 va ba pha 4K 30
KCH0,66-25-3Y3 056 25 183 418 30
KC+0,.22-8-3Y1 022 3 526 472 30
KC10,38-20-3Y1 038 20 442 472 30
KC10,66-20-3Y1 0B6 20 16 466 30
KC+105-375-2Y3 105 375 108 418 30
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Tiép bdng 6.12

S N I o Rl o
KC1+3,15-375-2Y3 35 3rs 12 M&t pha 441 30
KC+6,3-375-2Y3 63 375 3 vi ba pha 471 30
KC+10,5-375-2Y3 105 375 1 526 30
KC110,5-30-2Y1 05 0 857 466 30
KCt+3,15-30-2Y1 3. 30 0 466 30
KCH+6,3-30-2Y1 63 30 2 506 30
KC+10,5-30-2Y1 105 30 1 504 30
KC2-022-16-3Y3 022 6 052 725 60
KC2-0,38-50-3Y3 038 50 102 725 60
"KC2-0,66-50-3Y3 066 50 366 739 50
KC2-022-15-3Y1 022 % 1052 787 80
KC20,38-40-3Y1 038 40 884 787 60
KC2-0,56-40-2Y1 068 40 292 787 80
KC2-315-75-2Y3 105 75 217 739 60
KC2-315-75-2Y3 315 75 24 756 60
KC2-63-75-2Y3 63 75 6 786 60
KC2-105-75-2Y3 05 75 2 841 60
KC2-105-60-2Y4 05 60 173 787 60
KC2-3,15-60-2Y1 315 60 ] 781 80
KC2-63-60-2Y1 63 60 5 ax 60
KC2-10,5-60-2Y1 05 60 2 861 60
Loai 4
KC0-0,22-4-373 4 260 Mat pha 250 B
KC0-0,38-125-3Y3 125 275 v& ba pha 260 !
KC0-0,66-125-3Y3 25 g2 274 1B
KCO-315-25-2Y3 25 8 M&t pha 296 18
KC0-63-252Y3 25 2 326 B
KC0-105-25-2Y3 25 1 390 8
KC1+315-50-2Y3 50 % 441 30
KC163-50-2Y3 50 3 471 a0
KC1-105-50-2Y3 50 14 526 30
KC1-315-37 5-2Y1 375 12 485 30
KC+6,3-37,5-2Y1 375 k| 506 30
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Tip bang 6.12

Loai Urm Qum Dign dung S6 pha Chidu cao | Khéi lugng
(k) (kVAr) {uF) fmm) (kg)
KC1105-375-2Y1 avs 11 M3t pha 546 30
KCH315-100-2Y3 00 327 756 60
KC2-63-100-2Y3 100 8 786 - 60
KC2-05-100-2Y3 29 841 B0
KC2-315-75-2Y1 75 24 7L8 60
KC2-6,3-75-2Y1 75 E a1 B0
KC2-100,5-75-2Y1 5 22 61 60
KCI1-066-36T1 ] 263 787 -
KCTC-0,38-84-Y2 94 207 305 19

Ghi chi: K-ty didn cbsit M va Ctim diu holc chét ¥ng tdng hop : Ilcho thidt bi bl dog;
TC-che may bifn &p han; 0, 1, 2kich thude cla vd khdng mdt, hai
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£1'9 8upq dary
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Ty dién cao ap do Cooper (M#) ché tao

Tidp bLang G113

Ugrm Ugh 300 kVAr 400 kVAf 500 kVAr
{v) {kV)
2HTTG | 1HTTG 2 HTTG 1 HTTG 2 HTTG 1HTTG

2400 75 - - . - ) )
2770 75 - - - - - -
4160 75 - - - - - .
4800 75 - - - . - -
6640 95 - - - CEP 180A5 | CEP 18085
7200 95 | CEP 60A6 | CEP %60B6 | CEP 70A6 | CEP 170B6 | CEP 180A6 | CEP 18086
7620 95 | CEP 160A7 | CEP 160B7 | CEP 170A7 | CEP 170B7 | CEP 180A7 | CEP 180B7
7960 95 | CEP 16048 | CEP 6088 | CEP 770A8 | CEP 7088 | CEP 180A8 | CEP 18088
8320 95 |CEP 132M9 | CEP 13M8 | CEP 134M5 | CEP 133M13 | CEP 150M1 | CEP 140M1
9540 95 | CEP 132M3 | CEP 13M22 | CEP 134M6 | CEP 133M14 | CEP 50M2 | CEP 14gM2
9960 95 | CEP ¥0A9 | CEP 160B9 | CEP 170A9 | CEP 170B9 | CEP 80A9 | CEP 18089
1400 95 |CEP 132Mi8| CEP 13M23 | CEP 134M7 | CEP 133M15 | CEP 150M3 | CEP 149M3

125 - - - - CEP 150M4 .

) ] ; - . CEP 149M4

2470 | 95 |CEP 160AY0|CEP 160810 | CEP 70AX0 | CEP 170BY | CEP 180A0 | CEP 160210

25 |CEP 132Mu - CEP 13aM4 - CEP 183A6 .

150 - CEP %386 - CEP 173B& - CEP 8386
13280 | 95 |CEP #%0AM | CEP 16081 | CEP 170AN | CEP 70BN | CEP 180AH | CEP 180BM

15 |CEP 132M10 - CEP 134M8 - CEP 183A7 -

HTTG ~ h¢ théng thanh gép
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Tiép bing 6.13

Ugm o 300 KVAr 400 KV Ar 500 kVAr
(V) {kv)
HTTG 1 HTTG MTTG 1 HTTG HTTG 1 HTTG

150 . CEP 163B7 - CEP 17387 - CEP 18387
13800 | 95 |CEP #60AR2 | CEP 160812 | CEP T70AR2 | CEP 170B12 | CEP 80AR2 | CEP 180B 12

125 | CEP 12v13 - CEP 134Mg CEP 183A8 -

150 . CEP 16388 CEP 17388 - CEP 13388
14400 | 95 |CEP 160A13 | CEP 160813 | CEP 170A13 | CEP 70813 | CEP 180A13 | CEP 18081 |

25 | CEP 132M5 . CEP 13aM2 - CEP 183A9

150 - CEP %389 - CEP 17389 - CEP 18389
5125 | 150 . CEP 13M24 . CEP 133M16 - CEP W9M5
19920 | 50 . CEP 16584 - CEP 7584 . CEP 185B4
20800 | 150 - CEP B3Mg . CEP 133M17 CEP 149M6
21600 | 150 - CEP %585 . CEP 17585 . CEP 18585
22130 | 0 - CEP 13M2s - CEP 133M20 . CEP %9M©
22800 | 150 . - . CEP 133Mn . CEP 149M7
23800 | 10 . CEP 13M11 . CEP 133M8 - CEP 140M8
24940 | 150 . - . CEP 133M1% . CEP 140Mg

HTTG - heé thdng thanh

gép
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7. THANH GOP, KHANG DIEN

A. LUA CHON THANH GOP

Thanh gop con dugc goi 13 thanh c4i hodc thanh din. Thanh gdp
dugc dung trong cic td phan phdi, ti dong luc ha Ap, trong cac ti méy
cht, cdc tram phAn ph6i trong nh3, ngoai trdi cao Ap. Véi cdc td dién
cao ha 4ap vA tram phan ph6i trong nha, dung thanh gdp cding; véi tram
phan phéi ngodi trdi thudng dung thanh gdp mém.

Ngudi ta ché tao thanh gép nhidu ki€u ding, ching loai. CS thanh
gop bang déng va bing nhém. Thanh gdép nhdm thudng chl ding voi dong
dién nhé (200 dén 300 A), thanh gdp déng dung cho moi tri s6 dong dién.

Thanh gop dudc ch& tao hinh chit nhat. Khi dong dién l6n thl ding
thanh gop ghép tir 2, 3 thanh chit nhat V&i domng dién r4t lon (trén 300C A
ngudi ta ché tao thanh gép hinh miang, hinh &ng. Cing ch€ tao thanh
gép hinh tron va vanh khan.

Thanh gdép dugc chon theo dong phat nong cho phép (hoic theo mat
d6 kinh t& cia déng dién) va kifm tra theo didu kién 6n dinh déng va
6n dinh nhiét doéng ngin mach.

Cac ditu kiégn lja chon va kiém tra thanh gop

Bing 7.1
Dal lugng chen v kidm tra Dilu kidn
Ddng cién phat néng 18u dai cho phép, (A) KiKalep = 1oy
Kh& ning &n dinh dong, (kG/em?) Op F Oy
Kha nang 8n dinh nhigt, (mm’) F 3 ale VY toq
trong do -
K, = 1 vdi thanh gdp ddt ding ;

K, 0,95 voi thanh gdp dat ngang.
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K, - bhé s6 hiu chinh theo nhiét d6 moi trudng ;

6, — Ung sufit cho phép cia vat liéu 1am thanh gop

v4i thanh gdép nhom,
voi thanh gdp d6ng, O

= 700 kG/em®
1400 LkG/em?

0, — dng suft tinh toAn, xu#t hién trong thanh gdp do tdc dong
cia lye dién dong dong ngdn mach ;

M - mémen ufn tinh toin :

{7.1)

(7.2)

F,, - luc tinh toan do tdc dong cla dong ngin mach :

o1
F, = 1,76.10 2.Eixk, kG

1 - khoang cdch gita céc sd cia 1 pha, cm

a — khodng cach giia cdc pha, em

(7.3)

W - moOmen chfng ufn cia cic loai thanh din, kG.m, cd cong
thitc tinh todn cho & bang 7.2.

Momen chiéng nén cua cac loai thanh gép

Bang 7.2
~ Thanh chd nhat
Thanh ¢hd nhét rdng Thanh trén Thanh trée réng

dit ding dat ngang

b

h
g s ]
=]

Wb h? b h? W - D> w x(0® - &%)

=% | W= T a2 S
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V6i thanh gép mém, thudng chon theo J,, vA ngoai di€u kién &n
dinh dong, 6n dinh nhiét ddng ngin mach con phai ki€m tra thém dids
kién t&n th&t vdng quang.

Vi du 7.1. Yéu cfu Iya chon thanh gdp dat trong té phan phéi ha
4p cua tram bién &p 315 kVA - 10/0,4 kV.

-

GIAI

Dong dién 16n nhdt qua thanh gop la doéng dinh mic mdy bién ap :

SamBA 315
= = = 0
Limpa V3 U V5 04 45520 A

Chon thanh gop d6ng, tiét dién chit nhat, M40 x 4 cd I, = 625 A

Cédn tinh dong ngén mach d& ki€m tra 8n dinh ddng, 6n dinh nhist.

8A-315- 10/04

PVC{ 3% 185+ 195)

/ 10 m ,

i :N
AT _680A

TG 24 kV

Hinh 7.1. S d8 nguyBn Iy tram bifn & va
so d& thay th8 tinh ngin mach ha &p

Tdngl trd bién 4p qui vé ha &p :

APNUimpa . Un%.Uliga 4
Zpa = T 10+ g - 10
AmBA dmBA
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4,85.042 o 45.04%
= = 10° 4+ j

o 315 10° = 7 + j20 mQ
In = Zga + Ze + Zap
Tuy nhién, tri s6 cia Z- vd Z,7 qud nhdé so v8i tdng trd bién ap,
cd thé bd qua :
' Zn = Zga = 1 + j20 mQ
Dong dign ngin mach :
Iy = 400
V3 {77207
Tri 6 dong ngdn mach xung kich
' i, = 1,8V2Iy = 27 kA

Du dinhk dat ba thanh gdp ba pha cich nhau 15 em, méi thanh dugc
dit trén hai st khung tG cich nhau 70 em :

= 10,9 kA

70
F, = 1,67.10"2.5.27 = 2,22 kG

2,22 .70

M = 25— = 1554 kG.om

Modmen chfng udn clia thanh 40 x 4 diat dding :

40 . 4°

W= —— = 0,106 cm’
M 1554 )
O = W = 6106 = 146,6 kG/em

Voi a = 6 v tgq = t. = 0,5s, k&t quad kiém tra thanh gdp da
chon choe & bang sau :

Oai lugng chon va kidm tra K#t qud
Dong phat néng 1w dai cho phép (A} Kol =1.1.625 = |, = 4552
Kha ndng 6n dinh ddng (kG/cm) G = W00 > oy = MESE
Kha ndng 6n dinh nhidt {mm®) F=40x 4 =10 > aly.Yt 4 =
=6.08Y05 = 46

Vay chon thanh cdi déng M40 x 4 lad théa man.
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B. LUA CHON KHANG DIEN

Khéng dién la thiét bj ding han ch& déng ngén mach, vl thé thudng
chi duge dit & cdc nha méy dien cfip dién ap mdy phat.

Ngudi ta ch& tao khéng dién bing déng hosic nhém, loai .don hoac
kép. V& ldp dat, khang dién cS th€ dat chéng 1én nhau, dat dan hang

ngang hay dat hén hop (hai pha chéng lén nhau, mét pha dat ndm bén
canh},

Khing dién duge chon theo cdc didu kién sau :

Ugmk 2 Ugmip (7.4)
Tamk 2 I (7.5)
xdm K% = xKyc% (7 .6)

Diéu kién (7.6) ddm bdo cho tri s6 dong ngén mach nhd hon dong
cit dinh mdc ctia may cit vA dim bao didu kién 6n dinh nhiét cia cép.

D& tinh toan lua chon khang dién cén sk dung mét s6 cong thiic
83au

Né&u bist dong ngdn mach siéu qué d6 ba pha thi c¢ th€ tinh duge
dién khang t6ng tir hé théng dén difm ngdn mach trusce khiang dién

Ib
Xyr = TC— (7.7

Di¢n khdng cdp tinh theo don vi tuong d6i (theo cbng sufit co ban
da chon) :

Sep
Xe = xJ U_Izb (7.8)
Dong 6n dinh nhiét cia cap :
Lnc = %?9 A (7.9)
c

F ~ tigt dién cdp, mm?
C - hé 86, v6i déng C = 141 A% ;
v6i nhom C = 90 A%s
t. — thai gian cat cla mdy cét, s.
D& dam bao didu kién lam viéc 6n dinh nhiét cda cap thi dién khang
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Tuong d6i oo ban td ngubn dén di€ém ngdn mach cdp phdi bing :

ch
Xy = e (7.10)

min

Xy = Xar + X + Xc

Vay Xy = Xn - X - Xc (7.11)
_ o
Tinh theo % : x%h = 3.1 100 (7.12)
cb
Scb
Vai Iy = ?3__{};

N&u x¢% tinh duge 16n hon 8% (khi dung khang don) vd 16% khi
dirng khéng kép) thi phai ding khang kép thay cho khéng don hodc dung
mdt s6 khdng don.

Vi du 7.2. Phu tai dia phuong 10 kV, 5 MVA dugc cAp dién tit haj
phan doan cia thanh gop dién 4p mdy phéat e so d6 cho trén hinh 7.2.
Bi&t rAng khi lgp so d6 tinh ngin mach da chon S, = 100 MVA va da
tinh duge Iy, = 54,5 kA Yéu cfiu chon dat khang dién dé cd thé su
dung cdc médy cit hop bo cia Siemens loai 3DCI1 cd Iy, = 1250 A va
Tam = 26 KA

GIAI
Dong dién 16n nhit qua mot khéng khi khang kia bi su c6. Vay dong
cudng bic qua khang bing :
L5
¢~ y3.10,6
Chon khéng dién don, day déng PB-10,56-300 A cd L4 = 300 A
va Ude = UdmLD = 10,5 kV.

= 27525 A

Tiép theo cln chon tri s6 xx%.

100
Ly 10,5
Xyr = o = ﬁm’ = 0,101
Ni L
Sco 100
XC] = xo .‘T = 0,08.2. 1052 = 0,145

th y
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360

R4

H
PYC(3185 + 1.120)
\ Xur

AN
PVC(1 70 + 1.50) 3

Hinh 7.2. S0 d8 nguydn Iy cfp dién cho phu ta dign &p
mdy phat vid sd df thay thé tihh ngfn mach

Déng 6n dinh nhiét cap 1 vA edp 2 :

F,C 185 . 90
Inhcr = Vo T Vo7 < 189 kA
F,C 70 . 90



e 100
Inmn  V3.105.89

Xg = Xy - Xyr - ¥
= 0,619 - 0,101 - 0,145 = 0,373

= 0,619

|

Tamx 0,3
100 = 0,373.'5’—5‘

% = Xg. 100 = 2,035

ch .
Vay chon khéng dién don, day déng PB -10,5-300 c¢ Usnk = 10,5
KV, Iy = 300 A, x % = 4%.
Cén kiém tra khang d4 chon v& khid nang han ch& ddng ngin mach,
dam bao tri s8 dong ngin mach nhé hon khd nang cit cha may cét
3DC11 va dim bdo 6n dinh nhiét cia cdp 70 mm?® va 185 mm?

ch

5,5
= 0,04

Xg = x¢% 05 = 0733

Dong dién ngdn mach tai N2 la :

I"y; = a: 55 = 6,595 kA
NI ™ X+ X 0,101 + 0,733
Dong dién ngdn mach tai N3 la
Iy 5,5
11 = - ! — 6
N = S TR ¥ Xy ~ 0,101+ 0,733 1 0,145 ~ 018 kA
Két qua :
Tam = 25 kA > Iy, = 6,595 kA
Lici = 18899 > Iy, = 6,595 kA
Lo = 89 > I"y; = 5618 kA
Vay chon khang nhu trén la hcjp ly.
Loai khang didn Ugrm. (V) Ly (A) X% Khé udng, (o)
PH-105-300- 4 105 300 4 2400
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Pién tro via dién khang cia thanh cai chil nhit

Bing 7.1
r, khi 65°C, mQ/m X, (ddag vd nhdm), mo/m
Kich thuce, Khi khoang c¢éch trung binh hiph hoc, mm
mm déng nhdm
100 150 200 300
25 x 3 0268 0475 0179 0.200 0,295 0,244
30 x 3 0223 0394 0163 0189 0,206 0235
30 x 4 0%7 0,296 063 0,189 0206 0,235
40 x 4 0,125 0222 0145 0170 0189 0214
A0 % 5 0,100 Q177 05 Q0,170 0,189 0214
50 x 5 0,080 0142 0137 0156 G180 0,200
50 x B Q067 ong 017 0156 0,180 0,200
B0 x 6 0,056 0,095 o 0,145 0163 0189
60 x 8 0042 0074 om 0,145 063 0189
80 x 8 003 0055 0102 0126 0,45 0179
B0 x 10 0025 0,044 002 D126 045 0170
00 x 10 0020 0,035 0,090 on3 0133 057
Déng dién phn tdi lAuw dai cho phép cia thanh cai
bing déng va bing nhom (nhiét do tiés chuin cia
méi trudng xung quanh la +25°C)
Bang 7.2
Tidt Kh&i Iugng, kg/m Ddng dign cho phép, A
dign
Kich cla M8i pha M&i pha ghép | M&i pha ghép
thubc, mot mét thanh hai thanh ba thanh
mm thanh, | 98ng | nhdm
ding | nhém | déng | nhém | déng nhom
mmz2
1 2 3 4 5 [ 7 8 9 0
25 x 3 75 0668 0,203 340 265 - - - -
30 x 3 90 0800 0234 405 305 - - - -
A x 4 120 1066 0324 475 365 - - - -
30 x 4 60 1424 0432 625 480 - - - -
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Tidp bdng 7.2

1 3 4 5 8 7 8 9 0
4O x5 200 1780 0540 700 540 - - - -
50 x 5 250 2225 0675 880 6655 - - - .
S0 x 6 300 26786 0810 955 740 - - - -
B0 x 5 300 2670 QB 025 705 - - - -
60 x 6 380 3,204 Dgrz n2s5 870 740 | 1350 2240 700
60 x 8 480 4272 1295 1320 1025 2%0 1680 2790 2180
60 x 10 600 5310 1620 175 155 2560 2010 3300 2650
8) x § 480 4272 1295 1480 nso 210 1630 2720 2100
80 x 8 540 5698 1728 %90 1320 2620 2040 3370 2620
BO x 0 800 700 260 100 nap 3100 2410 3990 3100
0O x 6 600 5,340 1520 1810 nes 2170 1935 3170 2500
00 x 8 800 7,120 2,60 2080 625 3060 2390 3930 305C
00 x 10 1000 8,900 2700 2310 1820 3610 2860 4650 3640
120 x 8 8960 8,460 2800 2400 1900 300 2650 4340 3380
120 x 0 1200 10650 3,240 2650 2070 410G 3200 | 5200 4100

Thanh din nhém tiét dign hinh mang c6 quét son
Bang 7.3
Y ¥ ¥
animn Yy
-
B ¥ ! k)
‘————ho
Kich thude, mm Mé&men ching ufn cda 8t dign, cm®
Tift dign mét thanh hai thanh | Dbng dign
mat dén ghép, | phu téi, A
h b ¢ r thanh, ddi vl adi vdi A8 voi
mm?* tryc x-x, truc y-y, |t y -y,
W, w, Wye
1 2 3 4 5 5 7 g g
75 35 55 & 695 1 317 30,1 2670
00 45 45 8 775 222 451 188 2820
100 45 [ 8 00 27 59 58 3500
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Tiép bdng 7.3

1 2 k] 4 5 5 7 8 g
25 -1 5§ 65 0 1370 464 95 985 4640
150 65 7 10 1785 71 u7 67 5650
75 80 8 7] 2440 22 25 250 643G
200 90 0 " 3435 103 40 422 7550
200 90 7] ® 4040 225 485 490 8830
225 05 25 % 4880 307 865 645 10300
250 ] 125 % 5450 360 81 824 10800

Thanh din bing dong trom, Icp 0 phiét d6 moi trwng 35°C
" va nhiét 4 thanh din 65°C -
Bang 7.3
Trong Ddng mdt chidu theo A mdt chibu
Dudng kinh | Tiét dign lugng1) vat isu® vd xoay chiu dud 60 Hz
mm mm? kg/m
duge son déd trin
5 6 0175 E-Cu F37 a5 85
8 503 0447 E-Cu Fa7 79 159
LY 785 0,699 E-Cu F37 243 213
L3 210 179 E-Cu F30 464 401
20 3 2,80 E-Cu F30 629 539
az 804 7.6 E-Cu F30 60 976
50 960 17,50 E-Cu F30 1630 %10
Thanh din nhém ma déng, tron dait trong nha,
nhiét do moi trusng 35°C, nhigt d6 thanh din 65°C
Bdng 7.4
Trong Déng mét chidu theo A mdt chidu
Oudng kinh Ti#t dién lgngT) vi xoay chifu dud 60 Hz
mm mm? kg/m
duge son dd trdn
5 195 00713 78 70
8 503 0182 148 132
0 785 0285 201 177
B 210 0,730 385 335
20 34 114 525 452
3z 804 292 1000 850
50 1960 713 750 1500
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' Thanh din dong hinh vanh khin, uhigt do moi trubng 35°C,
nhi¢t dé thanh din 65°C

Bang 7.5
Dong mét chidu Dong mét chiu
theo A theg A
Dudng | Chiy Tiét | Trong
kinh day disn | ong” | vat lisu® Mot chifu va xoay chifu dudi 60 Hz
ngodi | (mm) | (mm’) | tkgim)
{rmrm) treng nha ngoai nha
dude sdn | df trén | duge son | dé trdn
1 2 3 4 5 6 7 B g
20 2 k! 101 E-Cu F37 ag4 329 460 449
3 60 143 E-Cu F37 457 ag2 548 535
4 201 179 E-Cu F30 512 438 613 599
5 238 20 E-Cu F30 554 475 664 648
6 264 235 | ECuF25 591 506 708 B9t
32 2 188 168 E-Cu Fa7 602 508 679 660
3 273 244 | E-Cu Fa37 725 61 818 794
4 352 31 E-Cu F3D a21 693 927 900
5 424 378 | E-Cu F30 500 750 1020 987
6 490 437 | E-Cu F25 973 821 1100 1070
40 2 239 213 E-Cu F37 744 624 B 790
3 349 3n E-Cu F37 899 753 986 958
4 452 404 | E-Cu F30 020 857 120 1090
5 550 490 | E-Cu F30 1130 944 1240 100
6 641 572 | E-CuF2s 1220 020 1340 1300
50 3 443 395 | ECu Fa7 1120 928 90 1150
4 578 516 E-Cu F30 1270 1060 1360 1310
5 707 6,31 E-Cu F30 o 170 BX )
] 829 740 | E-Cu F25 1530 270 630 570
8 1060 942 | E-Cu F25 1700 1420 1820 1750
63 3 565 504 | ECu Fao 1390 150 1440 1390
4 741 661 E-Cu F30 1590 1320 650 1590
5 an 813 E-Cu F30 1760 1460 1820 1750
] 070 958 | E.CuF25 920 1590 1990 ¥0
8 1380 23 E-Cu F25 2150 1780 2230 2140
80 3 726 647 | ECu F30 1750 140 1760 1690
4 955 852 | E-Cu F30 200 1650 2020 1930
5 180 5 E-Cu F30 2230 1820 2230 2140
6 100 124 E-Cu F25 2430 1990 2440 2340
8 1810 %1 E-Cu F25 2730 2240 2740 2630
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Tiep bdng 7.5

1 2 3 4 5 3] 7 8 9
100 3 94 815 E-Cu F30 2170 1770 2120 200
4 10 0a ECu F30 2490 2030 2430 2320
5 o0 133 E-Cu F30 27860 2250 2700 2580
6 w70 58 E-Cu F25 3020 2460 2950 2820
8 2310 206 E-Cu F25 341 2780 3330 3180
Mommen chéng uéon cia cic loai thanh din
Bdng 7.6
Thanh chi nhat Thanh ohd nhat
&n Thanh trén Thanh trdn rdng
diit ding dit ngang rong .
b
. r
h S R g
C <
b.h? b.h? I aD® D - &)
W="% W=5" =B W (WeTm
Cac dic tinh cd bian cia khamg dien PL - 151,
khang dién bétdng cujn day bing nhoém
Bang 7.7
Ddng | - Dai Cong | Dai
Tén | dign | fiong dign | hong
thit 8n dic Tén én dic
Kidu doh | dnh | trung | Phudng thft | dinh | trung
khéng dién, | mic | dfng |cho 6n | phép | Kifu khing | dich | dong | cho | Phudng
6 kV trong | {tri 88 | cfinh dat didn, 10 mic | {tis8 | 6&n phip
1 pha, | bign nhigt | kv trong | bién dinh dat
kW dd) MoV 1oy 1 pha, d§) nhiét
: Frrvaoe » kA_swz kW (S tj’h
KA KA KA 51 2
PBA61B0-3{ 075 974 90 8 va N| PBA-6-150-6 | 203 6,40 675 |Dva N
PBA-6-150-4 | 143 955 B25 |© vA N| PBA-8-150-8 | 222 48 6,0 PvaN
PBA-6150-5| 157 7,65 7.5 2 va N| PBAG-150-10 | 259 a2 60 PvaN
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Tidp bdng 7.7

Dong | Daj Ddng | Dai
dién hiong diégn | lgng
Tén 8n dic Tén &n dic
] that dinh trung ) th&t dinh | trung
Kidu dinh ddng | cho 6n | Phudng | Kidu khang | dinh ddng | che &n | Phuong
khang didn, | mic | (tri s | dinh | phép dién, mie | {4 sé | dinh phap
& kV trong ol-] rthiéit dit 6 kV trong bidn n‘?iL it
1:::*&' imaf?)kfk ¥ o 1&1!&’ idO) b 11r"2h
kAs "i‘(an kAS
PBA-6-200-3 | 13t 130 120 |D vd N|PBA-10-150-3| 155 975 | 086 |DvaN
PEA-6-200-4 | 183 1275 110 D va N|PBA-1-150-4 20 955 825 (DvaN
PBA-6-200-5| 248 10,20 00 (D va N|PBA10-150-5| 226 | 765 75 (DwvanN
PBA-G-200-6 | 269 85 90 |D va N|PBA-G-150-6| 256 | 638 675 |DvaN
PBA-6-200-8 | 321 6,4 80 |D va N|PBA-1D-180-8 | 307 48 60 [BvAaN
PBA-6-200-10| 367 54 80 D va N
PBA-10-200-3| 229 70 945 (D vaN
PEBA-6-300-3 18 35 180 |D va N|PBA-10-200-4| 232 27 1o Dva N
PBA-6-3004 | 242 198 140 |D va N|PBA-10-200-5| 221 10,2 0o |[bvanN
PBA-6-300-5 | 272 15,0 150 (D va N|PBA-10-200-6| 3% 85 g0 |(DvaN
PBA-6-300-6 | 326 128 135 [D va N|PBA-0-200-8{ 377 | 688 80 |bvan
PBA-6-300-8 | 353 85 5 {DvaN
PBA-6-300-0] 449 | 765 12 |D va N|PBA1G-300-3] 268 | ©5 | 156 |D va N
PBA-10-300-4| 365 170 1“5 [DvanN
PBA-6-400-3| 22 260 208 {D va N|PBA-10-300-5| 342 153 B0 |DvaN
PEA-6-400-4 | 287 255 189 |D va N|PBA-10-300-6| 4,02 128 20 |[PviaN
PBA-6-400-5 | 332 20,4 191 |D va N{PBA-G-300-8| 470 | 956 20 |[DvaN
PBA-6-400-6| 383 70 8BS |[DvaN
PBA-G-400-8| 483 1278 1885 |D va N|PBA-X-400-3| 301 260 20 Do
PBA-6-400-101 575 02 1885 |D va N|PBA.10-400-4| 386 254 256 |ODvaN
PBA-10-400-5| 428 204 198 PvaN
PBA-G-500-3 | 217 320 300 | va NIPBA-10-400-6] 478 70 196 DVvaN
PBA-6-500-4 | 317 349 275 DD  |PBA-0-400-8| 551 | 1275 107 |DvaN
PBAG-500-5| 32 255 250 D vaN
PBA-6-400-6 | 409 242 225 |D vad N|PBA0-S00-3] A79 | 325 268 Do
PBA-6-500-8 | 4,40 159 200 |D va N|PBA-X-500-4| 444 39 275 121>
PBA-6-500-0| 544 1275 200 |D va N{PBA10-500-5| 548 255 250 b
PBA-10-500-6| 490 22 225 |DwvaN
PBA-6-600-3 25 390 360 Do |PBA-10-500-8] 764 1559 200 1DvaN
PEBA-5-600-4 37 382 330 bb
PBA-6-600-5| 39 306 300 |D va N|PBA-10800-3| 350 | 508 | 329 oD
PBAS800-6 | 442 254 280 |P va NIPBA-0O-600-4| 436 382 315 BD
PEA-6-600-8 | 6863 19,1 240 |D va N|PBA-1D-600-5| 53 306 300 bbb
PBA-6-600-101 624 158 240 |D va N|PBA-W0-600-6| 798 254 270 313}
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Tiép bdng 7.7

Cdng Dai Déng Dai
dign | tuong Tén | dién | ludng
Tén 8n dic thét 8n diic
Kiélu thdt | dinh | trung ) dich | dinh | trung
khang diégn, | dinh | déng cho |Phudng | Kidu khéng mue | ddng cho |Phugag
6 kv mic | (tri s8 | +8n phép didn, trang | {tri s§ | 6n phap
trong | bidn dinh dit 6 kv 1 phe, | bidn dinh dit
1pha, | %) nhidt kw fa (o)) nhit
kW i""‘“ ' Inh J_etn—h ‘EW ' tnh ﬁ;
kA kA.SUz kA, kA.sT}E
PBA-10-600-8 | 885 Bl 240 |D va N| PBA-6-3000-8 126 720 48,0 N
PBA-10-800-10 | 100 15,3 240 |D va N| PBA&-3000-10 | 154 60,3 o0 N
' PBA-6-3000-12 | 74 | 520 | 1860 { N
PBA-10-750-5 | 755 382 s Do
PBA-1G-750-6 | 820 319 33,75 313 PBA-6-4000-8 | 1555 au 820 N
PBA-10-750-8 10 239 30 D vA N| PBA6-4000-10 | 176 78,1 840 N
PBA-O-750-13| 100 19,1 30 D va N| PEAG-4000-12 | 244 87,7 80,0 N
PBA-6-750-3 | 345 4875 405 bb PBA-0-1000-5 | 4,65 508 50 Bb
PBA-67504 | 386 478 396 bb PBAD-1000-6 | 465 425 45 ob
PEA-6-750-5 441 382 389 | D vaA N| PBA-D-1000-8 53 348 40 BD
PBA-6-750-6 49 318 3988 |D va N| PBA-10-1000-1) 78 25 40 bo
PBA-6-750-8 | 575 239 3826 (D va N
PBEA-6-750-10 | 626 191 3862 |D va N| PBA-1O-1500-6 02 534 610 3
PEA-13-1500-8 =24 4,7 620 B
PBA-6-1000-4 | 470 £38 550 20 PBA-0-1500-0 [ 186 341 590 B
PBA-61000-5 | 510 510 500 bb
PBA-68-1000-6 | 520 425 450 | v& N! PBA-0-2000-8 | D 530 880 N
PBA-6-000-8 } 740 319 400 | £ va NIPBA-10-2000-10 | %5 439 920 N
PBA-61000-0| 860 | 255 40,0 DD [PBA-10-2000-12] 183 374 910 N
PBA-6-1500-5 | 62 616 630 B PBA-10-3000-8 | #54 | 720 | 1350 N
PEA-6-1800-6 68 531 830 b PBA-10-3000-10 | 226 60,3 1250 N
PBA6-1500-8 | 85 40,7 650 b |PBA-10-3000-12| 250 520 1220 N
PBAG-1500-10 96 .| 341 62,0 B
PBA-10-4000-8 | 222 911 185G N
PBA-68-2000-6 | 84 &7.2 950 N PBA-1G-4000-10 | 246 781 ©20 N
PBA-6-2000-8 | 105 530 860 N PBA-10-4000-12] 326 67,7 %650 N
PBA-6-2000-0] N7 439 830 N
PBA-6-2000-12| 132 374 95,0 N
€hd thich : Céc ky hitu quy uc : P - khing dién ; B - betong ; A - cugn diy bAng nhom |

6 vA 10 kV- dién 4p dinh mic kV ;

150 + 4000 - dong dién dinh mic A ;

3=

12- dign

trd cdm {ng cla khing ditn, % ; D - dit dilng ¢4 ba pha khing dien,; N - d ngang cd
ba pha ; DD - da:dungcabaphaoédoépl'uau'enrmmdmhdongchlduchémbéo
vli phuong phap djt nay.
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Khing dién kép hétong cujn ddy bing nhom

Béng 7.8
Didn khing, % | Tén thét | Déng didn 8n | Dai lugng dic
trong 1 | dinh déng (tri | trung cho &n
pha cuia s8 bién do dinh nhidt khi
cd hai imax ) Khi €6 cé ddng dign
Kifiu khang didn nda dong dign ngdn mach Phuong
6 kV vad 10 kV X X chéng ngdn mach chay qua md&t | phap dat
didn trong | chay qua mia khang dién,
tich trang mét nia lon m .
binh khang dién, kAs'?
thudng, kW KA
PBAC-6-2x600-4 4 165 63 310 268 b
PBAC-6-2x600-6 . 6 175 86 235 242 3]
PBAC-6-2x1000-4 4 1225 815 530 403 b
PBAC-6-2x000-6 8 725 nos ara 417 2]
PBAC-6-2x1000-8 2] 2315 1323 289 413 B
PBAC-6-2x1000-10 0 294 143 235 449 D
PBAC-6-2x1500-6 6 B85 153 530 58,1 ¥
8 256 %59 414 635 b
PBAC-6-2x1500-8 682 N
PBAC-6-2x1500-10 0 324 ©2 340 657 3]
706 N
PBAC-6-2x2000-8 8 24 195 530 860 N
PBAC-6-2x2000-10 3c6 258 438 845 5]
935 N
PBAC-6-2x2000-12 2 ez 288 74 833 b
835 N
PEAC-6-2x2500-10 0 295 283 530 080 N
PBAC-6-2x2500-12 2 358 4 435 00 N
PBAC-6-2x2500-15 15 443 408 ara 924 N
PBAC-6-2x3000-12 12 338 380 530 18 N
PBAC-6-2x3000-15 15 432 375 488 127 N
PBAC-1-2x600-4 4 182 80 340 298 13
PBAC-10-2x800-8 6 183 79 235 50,3 3]

369



Tidp bdng 7.8

PBAC-10-2x1000-4 4 252 1 530 406 [

442 N
PBAC-10-2x1000-6 & 765 155 374 398 3]
PEAC-10-2x1000-8 -] 256 181 289 410 L9/
PBAC-10-2x1000-10 10 g2 22 235 358 B
PBAC-10-2x1500-6 6 1945 202 530 595 0
PBAC-10-2x1500-8 8 261 o252 414 587 b
PBAC-10-2x1500-10 LY 281 28.2 340 582 D
PEBAC-10-2x2000-8 & 2482 294 530 88 N
PBAC-10-2x2000-10 0 a6 336 438 a9 N
PBAC-10-2x2000-12 © 378 406 gy 817 N
PBAC-10-2x2500-10 © 308 a4 530 ™ N
PEAC-10-2x2500-12 12 art 424 454 m7 N
PEAC-10-2x2500-15 15 457 536 374 88,5 N
PBAC-10-2x3000-12 12 353 515 530 12 N
PBAC-10-2x3000-15 13 448 580 438 124 N

Chit thich: Céc wy hidu qui udc : P- khing dién ; B- béténg ; A- cubn ddy bling nhém
C- kép | 6 va 10 dign 4p dinh mde, &V ; 600 3000 dong didn dinh mic cla m& nda khéng
dign A ; x- dién khang cla m&t nda khang didn khi khdng cé ddng dign di trong nda Khic coa
NS, % ; x+ didn trd cam (ng cia ca hai nla khang dign khi ddng didn dinh mic cé chidu nhu
nhau vA blng nhau chay qua ching, % ; ©- dit ding ¢4 ba pha ; N- dat ngang khang disn
ca ba pha
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8. CHONG SET VAN,
_ MAY, BIEN DONG DIEN,
MAY BIEN AP DO LUONG

A. CHONG SET VAN

Nhiém vu cia chéng sét van 1& chéng sét danh ti{ ngodi duong day
trén khong truyén vao tram bién 4p va tram phan phdi.

Chéng sét van duge lam bang dién trd phi tuyén. V6i dién 4p dinh
muic cta lugi dién, dién trd chéng sét van oo tri 86 16n v0 cung khong
cho dong dién di qua, khi c¢ dién 4p sét dién trd gidm tdi 0, chdng sét
van thao dong sét xubng dat.

Ngudi ta ch& tao chéng sét van moi cip dién ép.

DE hé tro 1am gidm nhe myc d§ lam vigc cia chfng sét van, thuding
ngudi ta dat thém chfng sét Ong trén dung ddy cach tram khodng 150

dén 200 m. Chéng sét 6ng cd nhiém vu thdo bét sét xudng dit, lam giam
b6t bign d6 sét trude khi dén chéng sét van.

O céc tram phan phdi trung 4p trong nha, ngudi ta thudng ch€ tao
td hop b méy bién ap do ludng va chéng sét van.

O céc tram bién &p phan ph6i, chéng sét van trung &p cd thé dat
tai mot trong hai vi tri (hinh 8.1ab).

I e llil’
- ~EI- . s

csv

a) b) ¢)

Hinh-8.4. Céc vi tri dit chfng sét van
trung 4p ftrong tram bién &p pnan phi
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1, Ddt chong sét van trude dao cdich &y

Uu di€m cta céch dat nay la dong sét khdéng qua dac cach ly, nhuge
di€m 12 mudn ki€m tra, sita chia, thay th& chéng sét van cén phai cét
may cdt dat & tram bién 4p trung giar.

2.Ddtcké’ngsérvansaudaacdchly

biat & vi trf nay thudn tién cho vise ki€m tra, thay th& chéng sét

van nhing dong sét oS tri s6 rdt l6n lai di qua dao o6 thé lam giim
tudi tho cua dao.

3. Ddu chbng sét van vio tram

Day la c4ch dién t8t nhdt véi sg d6 trén hinh 8.1c, vita dam bao
an toan cho dao cich ly via thuin tién cho viéc sita chita thay th& chéng

sét van. Tuy nhién cich d4u ndy phai tén thém mot dao céch ly va phai
cd khong gian d€ 14p dat,

Trong tinh toan thigt k&, viac. chon chéng sét van rat don gidn, chi
¢idn cd vao dién ap

Udmcsv Z UdmLD 8.

Tuy nhién, truéc khi lsp dat chéng sét van vao luéi, nhat thist phai
thi nghiém cdc dic tinh ky thudt cda chéng sét van : dien ép phdng
dién, dién 4p chiu dung 16n nhdt, dién dp du, dong ditn r v.v.

Vi du 8.1. Yéu cdu lya chon chdng sét van dat trong tram bién 4p
phan ph6i 22/04 kV S so 48 nguyén ly cho trén hinh 8.2

ODK - 22 kV

' }
I |
F !
i |
I )jL ]
[ IRV NN I
DDK - 04 kV

Hinh 8.2. S0 d8 nguyén Iy tram bign &p phén phéi
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GlAl
Tram bién 4p phan phéi dugc cfp dién bing dudng day trén khong
DDK-22 kV, cfin phai dat chéng sét van.

Chon ding chfng sét van do Siemens ch§ tao cd cdc théng 36 ky
thuat cho & bang sau :

. Yam Dong didn phéng

Lo ; 4 VAL fdu v
@ Vat fu kV) dinh mde, (kA)

3EAT cachua silic 5iC 24 5 nhya

Vé phia ha 4p, t t4 phAn ph6i di ra hai 16 cap va mot 10 dudng
day trén khong, cAn dat chfng sét van ha 4p trong ta phan phéi.

Chon ding chéng sét van ha &p do Siemens ché tao cd céc théng s6
ky thust cho & bang sau :

Loai Ugrn 86 oyo Déng thio sét Kndi iuong
V) (kA) tkg)
5 SD7 003 280 4 00 0,825 }

B. MAY BIEN DONG DIEN

Chic nang ciia mdy bifn dong dién 12 bifn déi dong dién so cdp cf
tri s8 bt ky xubng 5 A (d6i khi 1 A va 10 A), nhim cfp ngudn dong
cho cdc mach do ludng, bio v& tin hidu, diéu khién...

Rigpg bién dong ha 4p chi lam nhiém vu cfp nguén ding cho do
dém. Ky hi¢u may bién dong 13 TI hoac BL

Thudng mdy bién dong dugc ch& tao voi 5 cip chinh xéac 0,2 - 0,5,
1, 3 va 10.

Vé hinh thdc, may bién dong ché& tao ki€u hinh hop, kifu hinh xuyén,
ki€u true, Lkiu de.

Ngodi céc loai may bién dong théng dung, trong he théng dién cén
cé bién ddng thd tu khéng, bién dong bao hda nhanh, v.v..

M4y bién ddong duge chon theo céc didu ki¢n sau :
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1. Se 46 n6i ddy va ki€u mdy
2. Dién dp dinh mutc

Ugmpt 2 Ugmip (8.2)
3. Dong dién dinh rmiic

Yampr 2 Ly (8.3)
4. Cdp chinh xdc

Cdp chinh xdc cia bién dong phai phi hgp v6i cfp chinh xic cua
cdc dung cu n6i vao phia thi cdp.

5. Phu tdi thir cfp

deBI = Z2 = ch + de (84)
trong d¢ :

Zs. - t8ng phu tai cac dung cu do ;
Zyg - t6ng trd cla day dén ti BI dén cac dung cu do.
Trudmg hop gidi han :

Pl
Zompr " Zae = Zgg = Ryy = F
dd
T# day suy ra ti6t dién diy dén :
Fy > P (8.5)
dd Zamss ~ Zac '

P — dién trd suft cia vAt lidu lam day ;

I, — chi®u dai tinh todn cla day din, phu thude vao so d6 néi

day ciia bi€n dong va chidu dai thuc tit BI dén dung cu
do 1l .

e So df dung 3 BI trén 3 pha néi hinh sao: 1, 1
e Sg d6 dung 2 BI trén 2 pha n6i hinh sao: 1. val
e So d6 dung 1 BI trén 1 pha néi hinh sao: 1, = 2L

D& dam biao d0 bén co va dd chinh x4c, tiét dién day ddn khong
nhé hon 15 mm?® v6i day déng ; 2,5 mm? v6i diy nhém.

6. On dinh dbng

V2Ky Lom 2 i ®6)
Ky - boi s6 dn dinh déng cia BI ;
I4mi — dong dinh midc so cdp cha Bl
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Riéng v6i BI ki€u sd d9, diéu kién 6n dinh dong la :
Fcp =z Fy (8.7
Fcp - luc tac dong cho phép lén dfu it
F,, - luc tinh toan dat lén ddu sd cia bign dong.
7. On dink nhigt
(Lams - Kopam“ton am = Bw (8.8)
Knpam — b0i 86 6n dinh nhiét dinh muc cia BI
tanam — thol gian 8n dinh nhigt dinh mudc,

Cén luu ¥ rang, trong khi chon mdy bién dong cho mét so d6 dién
cu thé, tuy theo dic di€m ctia nd, cé thé khéng cfn thiét phai kifm tra
tdt cd cac diéu kién néu trén. Vi du :

- Céc mAy bifn dong diat trong ti phan phdi ha 4p cda tram bién
ap phén phi cé phy tai r4t nhd (vai VA) va day din tit BI t4i chc déng
h6 rfit ngdn, néu tinh ti6t dién theo (8.5) thi rét nhd, d€ dam bio tinh
chinh xdc cho déng hé do d€m cén chon day dong 2,5 mm?. Cang khong
nh#t thi&t phai ki€m tra &n dinh dong, 6n dinh nhigt cia BI.

Véi Bl o6 dong so cép ti 1000 A trd lén, khong cén kifm tra 6n
dinh nhiét.

- M4y bién dong kifu thanh d&n khong cfn ki€ém tra 6n dinh dong
vi thanh din da duge ki€m tra dam béo 6n dinhk déng...

N6i chung, d€ dam bao tinh chinh x4c cho cdc dung cu do ludng va
bao vé, ngudi ta thudng ding nhidu bién ddng d€ phan nhd tai cho méi
BI va lam cho day din khong qud 16n.

Vi du 8.2. Yéu clu chon bi&n ddong dat trong tu phAn phdi ha ap cla
tram bign 4p 100 kVA - 10/04 kV.

-

GIAI

Dong dign 16n nhdt qua bién déng :

100
o = lms = y37g4 = 1445 A

Phu tai thd cip cia Bl gém :
1. Ampemsét : - 0,1 VA
2. Congto hitu cong : 2.5 VA -
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3. Congta vb cbng :

Téng phu taj :
Cic déng h6 c6 d6 chinh x4c 0,5

2,5 VA
51 VA.

Chon ditng bién déng ha 4p do Cong ty Do dién Ha N¢i ch& tao, 6
hugng ba BI dat trén ba pha, d4u hinh sao.

CEp chinh

Loal Uam lgrm lagm 88 véng so | Dung hiong
V) (A} {A) cép (VA) x&c
DB5A 600 1506 5 1 0 05

Day din dung diy déng tit dién 2,5 mm? nghia Ja M 25
Khong cén kim tra 6n dinh déng, 6n dinh nhiét.

Vi du 8.3. Chon mdy bién dong dién cho mach mdy phéat dién
Ugmr = 10,5 kV, I, = 3610 A ¢S cdc phu tai thd cfp cho & bang sau:

Phy tAi (VA)
Tén dbng h8
Pha A Pha B Pha C
Ampe w8 1 1 1
D4t && téc dung 5 5
QA4t k# phén khang 5 - 5
O4t k& ty ghi 0 - 0
Congtd hlu céng 25 25
Céngtd w6 cong 25 5 25
Téng 26 8 28

GIAI
Can cd theo cdc s8 lidu da cho, chon BI nhu sau :
1. Dat BI trén cA ba pha, ba BI dfu hinh sao
2. Chon BI kifu thanh din cd :

3. Vi cdc cOngto cS cfip chinh xac 0,5 nén cing chon BI cd cAp
chinh xdc 0,5, BI 6 Zy p = 1,2 Q.

4. Tdng tré cia pha c6 phu tdi max (A hosc ), 8, = 26 VA
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Gia st chidu dai tit BI dén dung cu dol = 30 m = l,, tigt disn
cin thiét cia day din bang :

F =

Ply

30.0,175

Zom + Zae

1,2.1,04

= 327 mm?

Chon d4y didn déng tiét dién 4 mm? ky hiu M4.
5. Vai BI chon kifu thanh dén khéng cn ki€m tra 8n dinh dong
8. VoI Bl ¢ Ly, = 4000 A khong cfin kifm tra 6n dinh nhiét,

Vay chon BI do Lién X6 (ci) ché tao ed cac théng s6 ghi & bang

sau
Loai Udm Id'm rCép C&'lg' Suﬁ‘t de
{kV) (A) chinh x4c dinh mude (VA) {£2)
T dA - 10 1 4000 0s 30 12

C. MAY BIEN AP PO LUONG

M4y bién ap do ludng con goi 1A may hi€n dién 4p, ky hiéu la BU
hodc TU, cd chic ning bign d6i dién 4p so cdp b4t ky xuéng 100 V hoac
100N'3 V, cfp nguén ép cho céc mach do ludng, diéu khi€n, tin hiéu, bao va.

Mady bién ép do ludng dugc ché tao v8i dién dp tir 3 kV trd 1én, cd
loai kho, loai ddu. Loai khé chi dat cho tram phan phéi trong nha, Joai
ddu cd thé dat moi ch8. Ca hai loai déu ché& tao mét pha, ba pha.

Céc BU thudng diu theo sa d6 V/V ; Y/Y. Ngodi ra con ¢6 loai BU

3 pha 5 tru ddu X Y/T (sao 0, sao 0, tam gisc hd), ngoai chitc ning
théng thudng, cudn tam giac hd cd nhiém vu bdo cham dft mot pha. BU

chi ding & luéi 3 dén 22 kV 13 luéi od trung tinh each dién.
bién 4p do ludng dugc chon theo cdc didu kién sau -

May

Dién 4p
So d6 d4du day, kifu may

Cong sufit dinh mdc
Chon day din nsi BU v6i céce dung cu do ludng.
Vi du 84. Yéu cfu chon bign 4p do ludng cho mach mdy phat cod

1.
2.
3. Cdp chinh x4c
4.
5.
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GIAX
Thyc hién chon BU theo cédc diéu kién trén :
1;." Chon loai BU 6 Uy, = 10 kV

2. Dung cu do bén thd cdp la ecdngto nén dung hai BU mot pha
ndi day theo so d8 V/V : 2 x HOM - 10 (hinh 8.3).

3. Chon c&p chinh x4ac cia BU 1a 0,5 vi cfp di¢én cho congto.
4. X4dc dinh cOing suft cia BU.
Phu tii ndéi vao BU cho 4 bang sau :

Phy tai cda BU - AB Phy tai cua BU - BC
Taén d8ng hé
W VAr w VAr
Von ké 72 -
04t k& 18 - 18
Q4t k€ phan khang 18 - 18
Q4t k& w ghi 83 - 33
T4n s k& - - 65 -
Cang 10 huu cdng 066 162 066 162
Cbng td v8 cbng 0566 162 068 162
Téng _ 204 324 972 324

Cac phu tdi 43 duoge phan bf d&u cho hai BU.
Phu tai bién dién d4p AB va BC :

Sxg = V 2047 + 3247 = 20,7 VA

Sge = V¥ 19,72° + 324 = 19,1 VA
5, Xac dinh ti6t dién day dén
Dién 4p gidng trén ddy a va b la

P
AU = (I + IR = (I, + ) 5

1
F:(Ia+1b)f;—U
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Coi I, = Ic = 0,2 A cosppag = cosppc
Ldy AU = 0,5% U, = 05 .
_ (0,34 +0,2).0,0175. 50
0,5

Theo yéu cfiu 48 bén co va 48 chinh
Vay chon 2 x HOM -10 ¢S cdc thong

F

10 =

0,5

V. Ly 1 =

0,945 mm?

=113 =V3.02 = 0,34 A
50 m, ta cd :

xac chon day déng 1,5 mm?.
s8 ky thuat cho & bang sau :

Loai Usdm Uzam 24 Cong suflt Khéi fugng
(k) v chinh xé4c (VA} - (kg)
HOM - 10 0 100 05 80 81

Thanh gop 10 kV

Minh 8.3, S0 d6 n& diy may bidn 4p do Tudng
2 x HOM-10

theo sd d8 WiV
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Cac loai chéng sét 3 dén 30 kV do hing
Cooper (M$) ché tao

Bang 8.1
Gis d3d MBA Gié a3 Gi4 dd hinh
Ugm (V) | Gi& d3 ngang | Gig dd khung al ausng day | SO kidu " "
v Y\ dan khung
3 AZLPS083 AZLP519B3 AZIPS3ATZ AZI PS3B3 AZLPS19CA
6 AZLPSOBS AZ1 PS19B6 AZLPS3AS AZLP53B6 AZLP519CE
9 AZLPSOBY AZLP5198G AZLP531A9 AZLP53BY AZLP51CH
10 AZ1 PSOBY AZLP519810 AZLPSIA AZLP53BY AZLPSMCY
12 AZLPS0B2 AZLPS19B12 AZLP531A12 AZLP5IB12 AZL PS1OC12
15 AZLPSOBI5 AZLPS19815 AZLPS31A15 AZLP538B15 AZLPSRCIS
8 AZLP50B18 AZLP510B18 AZLP531A8 AZLPS388 AZLP519C18
gl AZLPS0B2 AZLPE1SB2 AZLPS3AN AZLP53B2Y AZLPSRC2I
24 AZLP50B24 AZLP519B24 AZLP531A24 AZLP538B24 AZLP519C24
27 AZLP508B27 AZLP519B27 AZLP531A27 AZLP53B27 AZLPSRC27
30 AZLPS0B30 AZ| PS1EB30 AZLPEIIAZ0 AZLPS31B30 AZLPS1BC30
Chéng sét van do Siemens ch€ tao
Bdng 82
Loai cat?bua silic Oxyt kim toai (MO}
(8iC)
Loai
3EF1,
3EA1 |3EG4 | 3E1 |3EAZ|3EFZ |3EC2| 3EEZ | 3EHZ | 3EGS | 3EGE | 3EK5 | 3EKS
3IEF3
Nt it
- Diu dudng day | x x
- H8 thfng phan
phdi, thiét bj déng X x x X
et
- Hé th6ng phan
phéi, miy phat, X x
ddng co, 1& dign
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Tidp bdng 8.2

Losi cacbua silic ' . .
(SIC) Oxyt kim loai (MO)
Loai .
3EFY,
3EA13EGY | 3EET | 3EA2 3EF2, 1 3EC2 | 3EE2 | 3EH2 JEGS | IEGH | 3EKS 3EK8
3EF3
- Mdy bién &p
kh, ddng co X
- K& thdng DC, he
thng van chuyén X
- Tram phén phdi,
GiS X
Die"épki'"nhét1243'61:30 353636243636
cla ki dign (k) )
Dign &p lam vige 42
. 1 24 4 4 4
én rhat (kV) 1 24 2 ] 5 45 30 45 5
Dong didn phang 1
dinh mic kA) 5 5 5 1 10 0 5 © 5/10 10 0
. . nhya | | . . .
VAt lidgu vd nhya | sy sd | nhya s su st fthép | s |nhya| s¢ |nhya
Chéng sét van do Siemens ché tao
Bdng 83
Loai Oxyt kim logi (MO)
tacbua
Logi silic
(SIiC) | 3eP1 | 3EP2 |3EP2 3ECQHB | 3EQ1 | 3EQ2 JEQ3 [3EP2-K | 3EP2K3 | 3EP3K
3ER3
Nai dit :
- Tram phat, X X x % x X X
tram bifin 4p
- Ha théng DC, né
théng vin chuysn X
R S—
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Tiép bing 8.3

- Trarm phét, tram
bifin 4p, GIS X o
Dign &p 16n pnét 245 | 7O | 420 785 | 55 | 7o | 525 {525 | wo | wo | 52
cia WG dign (kV) . >
Dign p am vieo | o | g B s STAC) B9 | 444 | 444 | B8 | B8 | 444
1Bn nhit (V) 4(DC)
Déng didn phéng 50/63

X a0 | &3
dinh o (A} 50/63 | 40 w00 | 40 80 | 63 | 63 | 63
Vit ligu vo sG su st ed | nhya | nhya | nhya | nhwa | thép | thép | thép J

Chéng sét van do Liéen Xo (cf) ché tao
Bing 84
_ Dign 4p d4nh
Dign 4p cho | Didn 4p danh thung xung
Loai Ugm (V) | phép 160 nhét | thing khi tdn | klch, kh thdi Khi ludng
Upge (KV) s6 50 Hz gian phong {kg)
{kV} dign 2 dén ©s
{kv)

1 2 3 4 5 S
PBH - 1Y1 1 ) 2 45 23
PEH - 05Y1 05 05 25 35 - 45 20
PHK - 08Y 05 05 13 19 - 25 23
PBT - 3 3 38 75 7 %
PBII - 3 3 38 9 21 34
PBO - 3 3 as 9 20 23
PBM - 3 3 38 75 8 28
PBT - 6 6 76 15 % 74
PBII - 6 6 76 15 as 46
PBO - 6 6 76 15 a2 32
PBM - 6 & 76 15 105 38
PBC - 10 10 27 26 50 " 6
pell - 10 © ©7 25 50 6
PBO - ¥ 10 127 26 48 a2
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Tidp bdng 8.4

1
1 2 3 4 5 &
PEM - 10 0 127 25 255 464
PBT - 10 10 27 25 235 34
PBC - 20 20 25 49 80 &8
PBM - 20 20 25 47 74 104
PBC - 35 35 40,5 78 125 73
PBM - 35 35 405 75 125 165
PBO - 35 35 405 78 150 38
PBC - 10 m 126 200 285 212
PBT - 0 " n 150 240 2B0
PBC - 220 220 220 400 530 405
PBT - 220 220 220 300 460 500
PBT - 500 500 500 630 S30 1000
PBMI" - 500 500 500 765 700 1600
Chéng sét van ha ap do Siemens ché tao
Bang 85
) Ugem Dong thao sét Khéi Iluong
Loai ) 56 cije {kA) (k)
. 3D7 050 255 1 75 0,365
5807 052 275 1 15 0125
58D7 003 280 4 100 0,825
58D7 00C 280 1 5 0265
5307 030 275 1 % 0125
May bién dong dién ha ap U < 600 V
do Cong ty Thiét bi do dién ché tao
Bang 8.6
Kich thude (mm)
Ma | Dang | Dang 56 | Dung | Cdp _ Trong
sdn s6 | thd | vdng | luong | chinh |dudng kinh | dai | réng | cac ip dit] lugng
phdm | cdp | cfp |day sa| (vA) | x4c {kg)
{A) (A) cép D L w H A
BD3s 50 5 2 25 05 28 110 72 8 80 130
BD28/1| S50 L 2 375 05 28 72 18 g0 130
BO1H 50 5 2 5 1 34 10 72 1n8 = o0 1,38330J
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Tiép bdng 8.6

.[ S8 Kieh thude (mm)
Mi | Dang | Dang | vong | Dung céfp —— - - Trong !
san Y] thy diy | ong | chinh |dudng kinh | dal | rdng | cao | l&p d&t | Wgng |
phdm | cdp | cfp 50 (VA) | xac tkg)
Ay | ) | cp D L W | H A
eo2st| 75 | 5 1 25 | 05 28 w | 72 | %8| g0 | 128
Bo2t | 75 | 8 2 5 | 05 34 M0 |72 {18 9 |13
OR36 | 00 | 5 1 25 | 05 28 w | 72 | | w0 | 130
gDz | w00 | 5 1 375 | 05 e | 72 | %8| 90 | 130
BO3/t | ¥O | 5 1 5 1 mw | 72 | 8| 90 | 130
BOa/t | 10 | 5 1 5 | 05 34 m |72 | 0 |32
BDSA | 150 | 5 10 1 34 w | 72 | n8 | 9 | 132
BO6/H | 200 | 5 1 5 05 38 m |72 | 18| 90 | 134
BD37 | 200 | 5 1 v | 05 28 W | 72| 18| 90 | 134
Bo? | 250 | & 1 0 | 05 38 " | 72 [ M8 | 90 | 135
808 | 300 | 5 1 0 | 05 50 120 | 50 | M0 | 0O | 148
| 809 | 400 | 5 1 v | o5 50 20 | 50 | 40 | 00 | 150
BOW? | 500 | & 1 0 | 05 50 20 | 50 | 40 | w00 | 153
| B33 | 500 | 5 1 5 | 05 50 20 | 50 | ko | 100 | 153
BOWB | 600 | 5 1 5 | 05 50 20 [ s0 | 4o | 00 | 165
BO®W/A | 750 | 5 1 5 | 05 80 B4 | 50 | 1 | wo | 260
8o7/A | 800 | B 1 5 | 05 80 ¥4 | 50 | 191 | 120 | 260
BOW | 1000 | S 1 5 | 05 80 B4 | 50 | W1 | 120 | 268
BD20 | 000 | 5 1 30 | o5 4 | 50 [ 191 | 120 | 288
BD21 | 1200 | & 1 s | 05 4 | 50 | @1 | ©0 | 278
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Tiép bing &.6

S Kich thude {mm)
M& | Ddng Dong | ving | Dung Cép Trong
s&n sd | thd ddy [ lugng | chinh |dudng inh | oai ong | cao [l&p dat| iuong
phém | cfp | clp [sd cfp (VA} | xac {kg)
(A ‘D L w H A

BD2z 1200 5 1 30 a5 80 B4 50 =)l 120 276

BD23 1500 5 1 15 05 " 15 55 235 120 285

BD24 1500 5 1 30 05 o 195 55 235 120 285

8034 | 2000 5 1 15 05 1o 95 55 235 120 320
BD25/1 | 2000 5 1 a0 05 LY 195 55 235 120 320
8032/t | 2500 5 1 15 05 m 1S 55 235 120 330
l_,_

BD38 | 3000 5 1 15 05 ™ 195 ) 235 120 350

8D29 | 3000 5 1 3¢ 05 125 255 85 285 120 380
|-

BD39 | 4000 5 1 15 a5 125 255 65 285 120 430
BOD30/M | 4000 5 1 30 05 125 255 65 285 120 450

BD40 | 5000 5 1 15 05 125 255 285 120 6,50
BD3111 | 5000 5 1 30 05 125 255 285 120 6,50

May bién dong di¢n trung ap
do Cong ty Thiét bj do dién ché tao
Bing 87
Céc théng s& ky thust Ki higu Trj s&

Kidu bién dang CcT

Dign 4p dinh mie Uy, (kv) n, 6 + 36

Tan s& dioh mic f (Hz) 50

Dung luong dinh mic (VA) 15, 20, 30
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Tidp bing 8.7

Cac thong s8 k§ thust Ki higu Tri sf
Déng s¢ cfp dinh muc |y {A) 5 + 5000
Dong thd cp dinh mdc L, {A} Ny TAS5A1TAVASEA
58 16 My 1+ 4
Cép chinh x4c cho do iudng 05
Cip chinh xac che bao v@ Ng 5P5, 5P10, 5P15, 5P20, 5P30
S8 cudn day s¢ cdp n; ;I 1 ho#c 3
Déng 8n dinh nhidt lys, (KA) | 80 1,.%0°
Déng 6n dinh déng 1, (kA) 25 lyae 107°
H& sf ddng dién nhigt dinh muc 12
Gidi han &8 tang rhidt 60°C
Nhigt dé 1am vidc 1dn nhét 45°C
D6 &m tu0n§ déi 16n nhit _ 95%

Ghi chi: M8 may bién déng dugc ky higu theo md sd ;

CT ny-ngnansNsngn?

trong dé6 CT - may bién ddng trung 4p
ny - dign ap dich mic : 10, 15, 22 35 kV
no - s8 18 @ 1IC {1 160, 2C (2 i6i) 3C (3 16), 4C (4 150
na - dong thi cp dirh mdc (A} : 1 {1 A} 5 (5 A}, B {1 vd 5 A)
ne - vi i Ep 3t : 1 (trong nha) O {ngodi nha)
ns - s8 i s8 bifn déng © 1 2 3 4 5
ng - cdp chinh xdc cho bao vé

Khdng cé ns - khing co mach bac vé
ns = A (cdp 5P5) B (cfp SP0) C (cdp SP20) D (cdp 5P30), E (cHp 5P5)
ny - s6 cubn ody so cdp

Khéng c¢6 n; - s8 cubn diy so cAp 1 1
nz 3 . s8 cudn day so cp 13 3

Vi du : CT22 - 3C50 1A3 !a méy bién dong trung &p 22 kV, ba idi déng thd cép 5 A,
dat ngodi trdi, 1 ty s& bifn dong, cfp chinh xéc cho bao vB & SP5, s8 cudn diy o cdp A 3
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May bién dong dién trung ap do Siemens ché tao

Bang 88
Kidu Ma hidu AMAT2 AMATS AMATS
Ugm (KV) - ? 24 36
U chiu dung tan s& cbng nghibp T (kV) 28 50 70
U chiu dung xung 12/50 us (kW) 75 125 70
Hioh hog Ham (A) 20 - 2500 20 - 2500 20 - 2000
bagm (A} 1 hofic 5 1 holic 5 1 holic 5
ogonimrs (KA 80 80 80
- E
Togaang  A) ©0 120 120
Trong lugng (k) 20 25 25
Ma hidu MB12 aMB13 4MB14
Ugm (KV) 2 35 24
U chiu dung tan s cdng nghigp T (kV) 28 70 50
U chiv dyng xung 12/50 us (kV) 75 170 128
Hinh xuyén
ym {A) 1500 - 4000 | 1500 - BO0O | 1500 - 4000
lagm (A 1 hoge 5 1 hodc § 1 ho¥c 5
lnaeristrs (KA) 80 80 80
lssaang KA) 20 120 20
Trong Iudng {kg) 26 34 26
Ugm (V) © 24 36
Hinh try | U chiu dung tan s& cdng nghibp T kV 28 50 70
57 125 170

i

1 U shiu dung sung 12/50 us (kV)
1
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Tiép bdng 8.8
Ma higu AMEL2 4MEM 4AME®
g m (A) 5-1200 | 5-1200 | 5-1200
Hih tru bogm (A 1 hofc 5 1 hode § 1 hodc 5
lagnnigtrs (A 80 80 80
loddang KA 120 120 120
Trong lugng (ko) 38 42 Y
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May bién dong dién tha @y khong kiéu cap THII,
do Lién Xé (cd) ché tao
Bang 810
Kidy S8 c4p dugc | Dudng kinh | S€ vong day | Cbng sufit t1 | Khéi lugng —‘
bao cdp max, mm thd cdp héa (VA) {kq)
THII-2 1-2 50 20 20 60
THII-4 -4 50 20 45 128
THIL-7 5-7 | 80 27 50 152
THIT-12 g-2 . s | 27 70 225
THIT-16 8- | 6o ¢ | 27 85 280
L 1 t i
May bién dong dién tit 35 dén 500 kV
dat ngoai troi do Lién xo0 (ci) ché tao
Bang 8.11
Cédp chinh Phy tai thi cfp dinh mdc
Loai Ugm (kY)Y | xdc cita I5i | 1y, so cdp Knhéi lugng
thép (&) C&p chinh | Cip chinh {kg)
xéc 05 xac 1
TpH - 3sM 35 05 800 2 4 200
P 08
05 1000 2
P 08
TeHP - 35 35 a5 500, 1000 30 330
2000
Py P, 2000 50
3000
TOHI - TOM W 05 50 - 600 400
Py
Pa
G5 400 - 8000 20
Py Py
TPH - 110Y1 ™ | 05 500 950
o 500 - 7500 20
P, X0 - 1800 40
i Pj 2000
- L o
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Tigp bdng 8.11

TORT - 220 220 05 300, 600 30 2130
P, 1200 3o
Py 50
TOHK] - 500 - TT| 500 Py Py 500, 1000 75 4696
Py 2000
P 50
05 30
May bién déng dién do Haefely - Trench ché tao
Bang 8.2
Uy, (V) 725 123 M5 170 245 500 362 515  bsu

Ddng 30 olp 1, (A)

Néu sd cfp 1 veng : 5000
Néu s¢ cfp 2 vdng : 2000 -

NEu s6 cdp 4 vong : 600

Déng thd cfp L, (A)

t hofic 5

Inmax (KA 178 (s¢ cdp 2, 4 véng)
202 (3¢ cép 1 vong)
lyrs (kA) 63 (so cfp 2 4 vong)

80 (so cdp 1 vong)

Cap chibh xic

Sai s « 01% v 1di 1y, ; < 02% vdi 14 02 Iy,

Difn 4p xung chiu dung (kV) | 325 550 650 750 1050 1050 1300 1550 1800
Maiy bién ap do lding de Siemens ché tao
Bang 8.3
. i1 h& théng thanh gép ;2 he thing thanh |
Kidu Thang s6 k§ thudt | S gl ¢ g%
MR AMRW | 4MR22 | 4MR24
Hioh | Uy, (kV) e 24 12 24
hép ; | B}
U chiu dyng tin s6 cOng nghiép T | 28 1 50 l 28 50
1 i 2
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Tiép bdng 8.13

] 1 h& thing thanh gép |2 ha théing thanh gdp
Kiéu Théng s6 k¢ thudt
AMAL 4MR aMR22 4MR24
U chiu dung xung 12/50 as {kV} 75 125 75 75
X Uyam (kV) ns3 223 1s 22
Hinh
PP | Upgm (V) 003, HONF, 1203 100, 110, 120
Tai diph mic (VA) 359 500 400 400
Trong lugng (kg) " 28 18 30
1 hd thdng thanh gép |2 h8 théng thanh gdp
4MR52 | 4MR54 | 4MRSE | AMRE2 | 4MRE4 | 4MRE6
Ugm KV} 2 24 36 2 24 36
Hih | U chiu dung tén s8 cbng nghidp T kV | 28 50 70 28 50 70
xuy&n
U chiu dung xung 12/50 us (kV)} 75 125 170 75 125 170
rj,dm (W) N5/¥3 | 223 | 38i3 | 1% 22 35
Uzam (V) KO3, 1ONE, 1203 | 00, 10, 120
T4 dinh mic (VA) 600 | 600 | 800 | 600 | 80D | 80O
Trong lugng (kq) 25 35 60 25 35 70
1 hg théng thanh gép |2 h théng thanh gép
_ 4ANMS32 | 4MS34 | IMS36 | 4MS42 [ AMS44 | 4MS4
Ugrn (kV) 2 24 36 2 24 36
U chiu dung tdn s& cong nghip T kv | 28 50 70 35 55 75
U chiu dung xung 12/50 us {kV) 75 125 70 75 125 170
Hrh | Uygm V) 123 | 223 (35N | 1 22 35
i Usam (V) 00/¥3, 1ON3, 2043 100, 10, 120
Tai dinh mdc (VA) 200 | a00 | 400 | s00 | s00 | 900
Trong kivng (kg) 45 45 | 55 40 45 77
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May bign ap do hwing do Lién X6 (cii) ché tao

Bidng 8.14
Dign &p dinh mde Céng suft dinh mic VA Cong |
Leai (v khi cdp chinh x&c sufit Kndi |
— Ion nht | wong |
sd cfp thi cdp 05 1 3 (VA) {kg)
Mot pha trong nha
HCOM - & 500 100 80 150 320 840 81
HOM - 15 1800 00 80 150 320 840 81
Ba pha trong nha
HTC - 05 380 00 50 80 200 500 20
HTC - 05 500 100 50 80 200 S00 20
HTMK - 648 3000 100 50 80D 200 600 475
HTMK - 6-48 6000 100 80 150 350 750 475
HTMK - 10 10C00 00 120 200 480 000 mw
HTMH - & 3000 00 -10:3 50 80 200 450 05
HTMH - & 6000 W00 -10:3 80 150 320 700 05
HTMH - 10 10000 00 -100:3 120 200 480 1200 190
HTMHA - 18 13860 00 -100:3 120 200 480 1200 300
HTMHA - 18 15000 100 - 100 :3 120 200 480 1200 300
HTMH - 18 18000 100 -100:3 120 200 1200 300
MOt pha ngodl trdi
HOM - 35 35 000 00 . 150 250 600 2000 248
HOM- 35- 54 | 35000 : ¥3 00 : 43 150 250 600 1500 200
HK® - 110 10000 : V2 00 V3 - 500 1000 2000 875
HKFd - 226 | 154000 : Y3 | 100 : V3 - 500 1000 2000 | 2680
HK® - 220 [220000: V3| 100: 5 - 500 1000 2000 | 2650
HK® - 400 400000 : v3 00 Y3 300 500 000 2000 6500
HK® - 500 [500000: Y3 | 100 : Y3 ’ S0 ’ ) 6960
Ghi chi:
H - miy bién 4p do luong ; O ~ 1 pha ; C - kho ;
M—dﬁu;T—hapha;K—oéanbu;H—nAmtru;‘bvvdst'l,
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